


It fly
straight into the future.

1990s’ technology now.

What will it take to gain air
superiority in the future? The
answers are coming fast — through
development of a futuristic research
aircraft called HIMAT (Highly Maneu-
verable Aircraft Technology).

Two high-technology HIMAT
vehicles have already been built for
NASA and the U.S. Air Force by the
Los Angeles Division of Rockwell
International — the same people
who built the North American P-51,
F-86 and F-100 (and more military
airplanes than any other U.S.
manufacturer).

The Rockwell HIMAT is a sub-
scale version of the next-generation
advanced fighter, reflecting the
latest in design and performance
methodology, materials and fabrica-
tion — and its highly modular con-
struction will allow quick, low-cost
testing of additional concepts.

HIMAT flight tests just a few
months from now will let us
evaluate, then optimize, the integra-
tion of numerous technologies. The

HIMAT will be launched from a B-52
at 45,000 feet, and the emphasis
will be on high-G maneuvers in
transonic flight, where superior per-
formance is most difficult and most
significant. The HIMAT vehicle is de-
signed to demonstrate maneuver-
ing performance 60% better than
today’'s ““advanced’’ fighters.

All HIMAT flights will be distinc-
tive in another important way:
the vehicle will be remotely piloted
via two-way telemetry, a concept
that was developed by NASA's Dry-
den Flight Research Center. HIMAT
provides a direct transition from
wind tunnel testing to flight testing
of high-risk technology. It has
already saved the time and expense
of man-rating an all-new research
vehicle.

In the coming months, we'll
be making additional reports on
HiMAT, the considerable technology
behind it, and its impact on flight re
search and fighter design. So stay
with us, and stay informed on the
future of aviation. It's happening
now, at Rockwell.

Rockwell
International
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communications
through natural
or man-made
interference.

One thousand watts of power for that critical
situation where even 100 watts of UHF power just
won’t cut it. When you need that extra boost to
blast your communications through natural or
man-made interference. . . we have the amplifier to
do it. Unequaled in efficiency . .. compare power in
vs. power out. . . compare generated heat vs. reli-
ability. . . and our whole bundle of specs.

This new low-noise, lightweight, high-power
amplifier can boost any 50 to 150-watt UHF
transmitter output to 1000 watts at + 1 dB. Our
production-mature 100-watt amplifier modules
have formed the base for this new amplifier
currently under development sponsored by the
U.S. Air Force Avionics Lab. If you need to
upgrade an existing system, it works equally well
with FM, PN, PSK, and MFSK modulation. And
no tuning is required throughout the amplifier’s
225-400 MHz band. No spurious signals are added
to the output of the exciter. Automatically-tuned
filters are available, if needed, to reduce broad-
band noise spectrum and achieve excellent colloca-
tion operation. Harmonics are 60 dB down.

This is only a smattering of specs, but if you’d like
more information on how well it fits airborne
applications or how built-in protection guards
against almost any contingency including nuclear
event, call Jim Prebe at 602/949-4111 or write to
him at Motorola Government Electronics Divi-
sion, P. O. Box 2606, Scottsdale, AZ 85252. Outside
the U. S. A. write Motorola, P, O. Box 8, Geneva,
Switzerland.
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@ MOTOROLA
OUR FIFTIETH YEAR

Other offices: Bonn ® London @ Paris ® Rome e
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What’s new from Bell & Howell?
All you have to do is ask.

Providing complete, accurate technical Here are some of our newest recorder/
information when you ask for it is an important way reproducers for data recording and retrieval:
Bell & Howell can help you find the right * New System 100 Modular Hi-D Digital with EDAC.

Operates error-free (better than 1in 10'® BER) on 28 tracks /3!
KBPI. Data rate to 100 MBPS on one transport. Multiple
transport synchronization “gangs” transports in paralle! to
double, triple or quadruple 1/O data rates to 300 MBPS and u
Built in test equipment for rapid fault isolation.
* New System 300 Modular Hi-D Digita

w  with Hybrid electronics design. Data rate to 15
| MBPS on 42 tracks or 300 MBPS on 84 tracks
on one transport. Multiple transport
synchronization “"gangs” transports in parallel t
double, triple or quadruple /O data rate to
1 Gigabit/second and up.

Low BER with EDAC,

instrumentation magnetic tape recorder. A dynamic
program of continuing, new product development is
another. Bell & Howell gives you a powerful resource
for data recording.

*New System 100
- = ]

DATATAPE and M-14 are registered trademarks of Bell & Howell Co, EDAC, System 100 and System 300 are rrademarks of Bell & Howell Co,



% New 3700E laboratory recorder/reproducer. Fully
modularized addition to the field-proven 3700 Series. Improved
SNR; Y2, 1 and 2x IRIG; full phase and amplitude equalized
bi-directional operation.

# New M-14L militarized portable. Latest in the field-proven
M-14 Series wideband 2 MHz; smaller, lighter, lower cost, up to
14 track record.

% New 4020 |aboratory portable. Wideband and
intermediate band IRIG standards; 7, 14 or 28 tracks; Direct. FM
and digital formats. Digital multiplexing for 8 channels per track.

+ New AN/USH-29 (V) Audio loop. 6 to 90 second loop
cartridge for monitoring, temporary storage or continuous
repetition in 50 Hz to 16 KHz data bandwidth. 8 track, single or
double unit configurations.

% New AN/USH-24 (V) Fully MIL-qualified (ship and
airborne) portable recorder/reproducer. True laboratory
performance. Dual motor wideband servo for spectral purity,
seven speeds, 14 or 28 tracks. 2 MHz direct or Wideband [/Il FM,
1000 hours MTBEF, field proven in MIL programs.

* New TSC-2000 tape system calibrator. Self contained,
with all necessary test equipment for calibrating direct and FM
recording systems.

Bell & Howell can make your job easier. For your free copy
of DATATAPE Division general short form catalog, mark the
Reader Service number. For more specific product information,
mail the inquiry coupon or write to Marketing Communications,
Bell & Howell DATATAPE Division, 300 Sierra Madre Villa,
Pasadena, CA 91109,

New AN/USH-29 (V)

Please send technical data on:
] System 100 [ System 300
T M-14L [ 4020
71 TSC-2000

Name

Affiliation

0 AN/USH-24 (V)
1 MARS Airborne [ Short form catalog

[ 3700E
1 AN/USH-29 (V)

Address____

Bldg./Mail Code. —

City —=

[J Have field engineer call me

BELLe HOWELL

DATATAPRPE DIVISION

Sfgters "= » 7 Pinicew

areacode  number  ext.

300 SIERRA MADRE VILLA
PASADENA CA 91108
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“At General Dynamics
I've worked with some of
the best aeronautical en-
gineers in the world on
concept and design. The
* F-16 is the most exciting
« aircraft I've ever seen. As
an ex-jet fighter pilot, |
can tell you it's the plane
you dream of flying."”

(Dave Wheaton, Manager
F-16 Expanded Missions)

THE F16

To dynamic young Dave Wheaton, the F-16
means another milestone success in an out-
standing career as an engineer and former
fighter pilot.

To the U.S. Air Force and to six allied na-
tions, the muitirole F-16 means maneuver-
ability, versatility and dependability.
Co-production in four NATO countries means

unique economical and military advantages.
With its light weight, long range and superior
avionics, the Free World’s hottest new fighter
gets there first and delivers its ordnance when
needed.

The F-16 has been called "the fighter air-
craft of the 21st century" —— largely because
of bright designers and engineers just like

Dave Wheaton. To them, the best can g
be made a little better. It's the kind of
achievement America has come to exp
General Dynamics.

If aerospace opportunity interests you, \
R. H. Widmer, Vice President—Engineei
1519 Pierre Laclede Center

St. Louis, MO 63105

GENERAL DYNAMICS

Aerospace Group
Fort Worth Division
Fort Worth, TX 76108

F-16, F-111, Replica Radar Systems,
Advanced Tactical Aircraft

Convair Division
San Diego, CA 92123

Tomahawk, Space Shuttle Mid-fuselage,
Atlas/Centaur, Deep Space Systems,

San Diego, CA 92123

DC-10 Fuselage

Electronics Division

SOTAS, Test Range Instrumentation,
Automatic Test Systems, Navstar GPS

Pomona Division
Pomona, CA 91766

Phalanx, Standard Missile, Sting
Sparrow AIM-7F, DIVADS, Viper
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Sounding Brass and
Tinkling Symbols

HEN Jimmy Carter was tramping the campaign trail,

he liked to portray himself as a populist, drawing his
Inspiration from he innate wisdom and goodness of the
people. Well, a large percentage of the people have been
growing increasingly uneasy about the Carter Administra-
tion's handling of US-Soviet relations and about the mili-
tary balance that underlies superpower relations.

Since we last commented on this subject a couple of
months ago, there has been a notable stiffening of the
Administration’s foreign policy line—at least a stiffening of
the vocal cords, Whether that is, philosophically, populism
or just plain politics is anyone's guess.

In May, the President dispatched Vice President Mon-
dale to the UN disarmament session, where Mr. Mondale
addressed the unprecedented Warsaw Pact military buildup
in Europe. “Na natinn," he said, “can be asked to reduce
its defenses to levels below the threat it faces.” Getting
the Vice President to deliver a "hard-line" speech must
have required persuasive powers that Mr. Carter has not
been able to communicate to his TV audience.

Late in May, National Security Advisor Zbigniew
Brzezinski, on “"Meet the Press,” talked in unequivocal
terms about Soviet military expansion and other Soviet
transgressions against "the code of détente,” particularly
in Africa. That came as no great surprise, since Mr.
Brzezinski has never seen eye to eye with the legion of
soft-line advisors who were brought into the Administra-
tion in its formative months.

The same tough themes were followed by the President
himself in his remarks at the meeting of NATO heads of
state on May 30. He also made well-publicized statements
on Soviet and Cuban complicity in the recent attack on
Zaire's Shaba Province, as did other high-ranking Admin-
istration brass.

But the piéce de résistance of this apparent metamor-
phosis in the Administration's attitude toward superpower
relations was Mr. Carter's graduation address at the Naval
Academy on June 7,

There is much in that speech with which we agree. We
agree, for example, that the Soviets regard détente as "a
continuing aggressive struggle for political advantage and
increased influence. . . ." We agree that they are attempt-
ing "to export a totalitarian and repressive form of gov-
ernment. . . ." And we agree that "“our long-term objective
must be to convince the Soviet Union of the advantages
of cooperation and the costs of disruptive behavior.” How
we do it is something else.

On some major points of the speech, we part company
with the President. In discussing military power, the back-
drop for relations between the US and the USSR and be-
tween NATO and the Warsaw Pact, Mr. Carter said:

.. . the military capability of the United States and our
Allies is adequate to meet any foreseeable threat."

... we have the highest defense budget in history . . ."
(an equivocation that can be supported only if one ignores
the pervasive and growing influence of inflation). !

“America has the capability to honor this commitment
[to meet any foreseeable nuclear or conventional challenge
to our security] without excessive sacrifice by the people
of our country. . . ."

“. .. our military capability is second to none."”

We would not argue that last point very vigorously, at
least today, but the President's judgment is not shared
where it counts most. In March, members of the House
Armed Services Committee visited Russia and met with,
among others, Marshal N. V. Ogarkov, First Deputy Minis-
ter of Defense and the principal Soviet negotiator at SALT
I. According to Rep. John B. Breckenridge of Kentucky,
Ogarkov told the group, "“Today the Soviet Union has mili-
tary superiority over the United States and henceforth the
United States will be threatened. You had better get used
to it.”

Unmentioned in the President's Annapolis speech were
the facts that US armed forces—the symbols of national
power—are the smallest since 1950; all of the services,
to degrees varying from moderate to extreme, are having
trouble recruiting enough qualified people under the All- .
Volunteer concept, especially to man the Reserve Forces;
the US Army has lowered the reading level of its training
manuals from the eleventh to the ninth grade standard and
is having trouble maintaining its equipment with the recruits
it gets; the Air Force faces a critical shortage of pilots,
engineers, and scientists; stretchouts of USAF's tactical
air modernization are creating potentially serious problems
for future combat capability.

These are but a few examples of why the once booming
peal of the US armed forces seems, in Kremlin ears, to
have become more akin to tinkling symbals.

Nevertheless, the President said, ""The Soviet Union can
choose either confrontation or cooperation. The United
States is adequately prepared to meet either choice.”

We don’t know what President Carter considers “exces-
sive sacrifice by the people of this country.” We do know
that some sacrifice is going to be needed to reverse the
declining trend in US military capability, or it's a sure bet
that the Soviets will choose confrontation whenever and
wherever it suits their purpose.

The carrot of increased trade and scientific/cultural ex-
change offered the Soviets by Mr. Carter is not likely to
outweigh in Soviet calculations a shrinking and not very
firmly grasped military stick.

—JOHN L. FRISBEE, EDITOR
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THE LORAL SYSTEM.

Radar warning/jammer management. The first
software programmable system for the world’s
most advanced fighter, the USAF F-15 Eagle.

Loral's AN/ALR-56. Far and away
the most advanced radar wain-
ing/jammer management system
ever developed. The first to oper-
ate under the control of a com-
puter that is flight-line software
programmable for the expected
threat environment while providing
automatic jammer power manage-
ment. It evaluates and counters
literally thousands of emitter sig-

nals at speeds essential to survival.

Today, Loral’s technical thrust
is directed toward radar technol-
ogy, tactics and countermeasures
envisioned for the next decade.
Research programs countering
air defense systems that span the
electro-magnetic spectrum from
CW/CD band and agile radars to
infrared, UV and optically guided
missiles.

Our learning curve over thirty
years in all technical disciplines of
EW can be traced through many of
the most important defense pro-
grams. Ours is a dynamic technol-
ogy. We live on the electronic
frontier. Loral Electronic Systems,
999 Central Park Avenue, Yonkers,
New York 10704.

‘ A Division of Loral Corporation

LORAL

ELECTRONIC SYSTEMS
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Right Man, Wrong Slot

The May 1978 issue of AIR FORCE
Magazine is one of the more humor-
ous issues you have produced for
some time.

| had to chuckle when | read the
fancy words written [by] the Air
Force Military Personnel Center.
Several passages specifically just
couldn't be swallowed. The refer-
ence to “first term . . . officers who
are serving four-year terms receiv-
ing no more than two assignments
afterinitial training” certainly doesn’t
apply to anyone | know, except for
the highly volatile 17XX field. All
others are stuck with four-year first
assignments. Once someone reaches
the two-and-a-half to three years
on-station point, AFMPC tells you
they would move you if they could,
but since you only have a year to a
year and a half left, it wouldn't be
“reasonapie” or “‘cosi-efieciive” io
move you. Hence, four-year tours
are becoming the norm. The original
concept of trying to motivate young
officers to a twenty-year career, plus
increase their knowledge and ex-
posure to the Air Force, by having
them serve two tours in their initial
commitment, has been woefully for-
gotten. . ..

Under “The Bulletin Board,” it
was explained that scientific and
engineering (S&E) personnel are
badly needed. Here the problem is
blamed on lower Air Force pay.
Don’t believe it! When S&E person-
nel are given challenging, meaning-
ful jobs within their specialty, the
retention rate will increase. As an
example, my undergraduate degree
is in computer science, and my
specialty code is Computer Systems
Analysis; yet the computer system
| “work” with is not even located
in the same state as | am, and pro-
gramming the computer at my level
is forbidden by MAJCOM regulations.
At the same time, one of the people
| graduated with has an electrical
engineering degree and spends
much of his time working on com-
puter programs. The lack of sense
in assignment policies equates di-
rectly with the lack of S&E person-
nel retention.

When Air Force planners begin

seriously considering the career
wishes of the individual and prop-
erly use their skilled personnel, the
Air Force will become a much bet-
ter place to work . . . as a career
instead of just a minimum commit-
ment,

1st Lt. Thomas J. Heidenfelder

Shaw AFB, S. C.

An Opposing Conclusion

In his May editorial, John Frisbee
correctly points out that the Soviet
Union Is an expansionist power and
the US is the principal obstacle to
that expansion. From this he con-
cludes, “It's hard to see how an
agreement that advances the inter-
ests of one side [at SALT] can be
compatible with the interests of the
other.” | don't believe this conclu-
sion is correct, and would like to
explain why.

it is true ithat ceriain aspecis of
SALT can be represented by a see-
saw, in which anything subtracted
from one side is, in effect, added to
the other. Since neither side Is
going to sign an agreement placing
it at a significant disadvantage, the
only feasible treaties are those that
leave the perceived position of the
seesaw approximately where it would
be if there were no treaty. If this
were the whole story, one might
reasonably conclude no purpose is
served by an arms control treaty.
But it is not the whole story.

There are two ways in which an
arms control treaty can serve the
interests of both sides simultane-
ously.

First, it can promote crisis sta-
bility.

Some weapons are destabilizing,
in that their effectiveness lies in
their ability to initiate a nuclear war.
Examples are: high-accuracy bal-
listic missiles, depress-trajectory
SLBMs, SSBN deployments close to
target, and strategic ASW. Other
weapons are stabilizing in that their
effectiveness lies in their ability to
deter war by threat of retaliation.
Examples are: long-range SLBMs,
secure-based ICBMs, and strategic
cruise missiles.

A treaty that constrains or reduces
the first group reduces the proba-

bility of strategic nuclear war, thus
serving the interest of both sides

Second, it can save money fo
both sides.

It is not unusual for one side i
deploy weapon A, for the other t(
deploy weapon B to match or coun
ter A, and at the end of the cycl¢
to have the damage inflictable fol
both sides to be approximately the
same as before. If the two sides
can agree to refrain from building
both A and B, the balance of forces
will be unaffected but both sides
will find themselves with funds freed
for other purposes.

Thomas J. Downey
Member of Congress
Washington, D. C.

e Congressman Downey is from the
Second District of New York.—THE
EDITORS

Failure of a Concept

In response to General Milton's arti-
cle “How We Backed Into Vietnam,”
in the May issue, one can readily
observe that the war in Vietnam was
one of a limited theater with regard
to American involvement. It should
be-pointed —out—though,—thet our
failure in Vietnam was due to a lack
of the application of basic princi-
ples of warfare—unified effort to-
ward winning. Victory was not!
sought and, as a result, we sub-
jected our military forces to the
hardship of prolonged “limited” mil-
itary action with no definite goal.

The concept of containment failed
because it was based on an ill-
advised defense posture. Contain-
ment is achieved by limiting the ac-
tion of the enemy to his own borders.
How could this have been done in
Vietnam? The answer to this is sim-
ple: In the 1960-61 time frame in.
SEA, we should have encouraged
and supported a major ARVN drive
across the 17th parallel into the
heart of North Vietnam.

The advantages of such a drive
would have been twofold. First, it
would have forced a withdrawal of
Communist forces operating in South
Vietnam, Laos, and Cambodia, in
order to defend their own territory.
Second, such a drive would have
limited the role of American military
personnel to advisors, instead of
military combatants.

To further contain the enemy and
preserve the independence of South
Vietnam, we could have followec
through with a proper applicatior
of airpower, such as applied by

8
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>resident Nixon in the Linebacker |
ind 1l operations during the Christ-
nas '72 bombing campaign, Presi-
lent Nixon’s strategy at that time
Jas correct; it denied the entry of
nilitary hardware into North Viet-
ram from Red China and Russia,
ind, perhaps of greatest importance,
t brought the war right to the
:nemy’s doorstep.

In Vietham we walked away not
nly from a war but from an ally.
There was a weakening of the na-
donal will and our commitment to
the cause of freedom, Let us not
forget the lessons of our indecent,
limited engagement.

Harold R. Moroz
Elmont, N. Y.

No Scratching Necessary

As always, your May issue contain-
ing the Air Force Almanac is loaded
with dynamite facts and statistics
on our Air Force.

Forebodingly, | always get the
impression that our potential adver-
saries also get this valuable military
information much too easily—with-
out having to scratch very hard to
get it. Moreover, our Administra-
tion’'s eager giveaway programs
create further consternation in my
‘mind.

| hope we still have some remain-
ing secrets and defense assets that
have not and will not be given away
gratis, and which will continue to
cause our potential adversaries to
further deliberate with respect, fear,
and wonder.

Kenneth W. Wrede
Warner Robins, Ga.

Engineers’ Exodus

Dr, Charles C. Moskos's article on
“Compensation and the Military In-
stitution’ in your April issue misses
1 point that seems to have been
overlooked by Air Force policy-
nakers as well. Focusing on the
anlisted grades in the context of
his issue serves only to obscure
‘he fact that there is currently under
vay an exodus of professionals, par-
icularly engineers, from the Air
‘orce to private industry. The un-
ieniable cause of this shift is the
superior pay and advancement op-
yortunities available in private in-
{ustry relative to the military.

This has serious implications for
wr national defense posture since
he readiness of weapon systems
‘ke the Minuteman ICBM is de-
iendent on the quality of Air Force
1-house engineering capability.

Contracts with private industry to
provide engineering services do not
fill the gap that is emerging. These
are both inefficient and extremely
costly to the taxpayer., A man-year
provided by private industry can
cost the Air Force up to three times
as much as the same production
obtained from a company-grade
officer.

To allow the deterioration of our
engineering community in the name
of military institutionalism is foolish.
Institutionalism in the engineering
environment is virtually nonexistent.
Typically, an engineer has trouble
naming his squadron commander
and couldn't care less. This is not to
imply that engineers are not dedi-
cated to performing an important
duty for their country. It simply
means that they are motivated by
the nature of their work and the
objective at hand and not by the
organization.

Contrary to Dr. Moskos’s conten-
tion that a “market” system of com-
pensation would undermine our de-
fense posture, it is clear from this
vantage point that considerable
damage is being done by the lack
of just such a system. Dr. Moskos's
mysterious inverse correlation be-
tween wages and the quality of
people they attract at the enlisted
grades simply does not hold water
in the professional fields. The Air
Force has always considered the
physical health of its members im-
portant enough to demand that a
premium be paid to maintain a
military medical community. Is the
physical health of our tactical and
strategic forces not just as im-
portant?

Capt. Gerald Raubach

Project Engineer, Spec. Weapons

& Reentry Vehicles

San Antonio ALC

Kelly AFB, Tex.

Ignored Missions
When 1 saw your April article
“USAFSS: People Proud of Their
Mission” [by Ed Gates], | thought,
at last an article about my com-
mand free of the usual platitudes
contained in the Air Force Almanac
issue. | was right, and thoroughly
enjoyed the plaudits | think are richly
deserved. Unfortunately, the article
completely ignored an important
USAFSS mission and two functional
entities collocated with the head-
quarters at Kelly AFB, Tex.
USAFSS has three missions: sig-
nals intelligence, communications

security, and electronic warfare.
However, as in your article, the sig-
nals intelligence mission often gets
top billing to the detriment of the
other two. The article did not even
mention the Air Force Electronic
Warfare Center and its mission, de-
voted only two paragraphs to the
communications security mission of
the Air Force COMSEC Center, and
did not mention the Air Force Cryp-
tologic Depot, which performs for
unique USAFSS mission equipment
AFLC-type inventory management,
maintenance, and other logistics
functions.

Maj. John M. Stanley

AF COMSEC Center/EPP

San Antonio, Tex.

Belated Credit
I read the article in your April issue
regarding presentation of the first
Risner Trophy [p. 17]. Having some
small knowledge of this project, |
am very much interested.
| think it is an excellent statue
and trophy, but | think it would only
be fair to mention the name of the
artist who executed the work. So
often some statue is dedicated and
there are many photos of all the
famous, but the poor artist, who has
worked like hell to do a good job, is
never mentioned.
Lincoln Borglum
La Feria, Tex.

e We agree. The sculptor is Larry
Ludtke, a member of the National
Sculptors Society and the Royal So-
ciety of British Sculptors. He was
commissioned by Ross Perot (who
was particularly interested in the
fate of the MIA/POWs during the
Vietnam War) to do the statue
of General Risner for the trophy.
And speaking of sculptors, our cor-
respondent is the son of Gutzon
Borgilum, who designed and super-
vised the carving of the faces on
Mt. Rushmore. After the death of
his father, Lincoln Borglum com-
pleted the awesome project—THE
EDITORS

Wycombe Abbey School

Former members of Headquarters
VIl Air Force Bomber Command
and the Eighth Air Force will well
remember High Wycombe, England,
and the Wycombe Abbey School,
code-named ‘“‘Pinetree.”

A plaque in the entrance hall of
the school reads: “Wycombe Abbey
School served as the Headquarters
of the United States VIII Bomber
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Command from April 1942 until Jan-
uary 1944, and as Headquarters of
the United States Eighth Air Force
from then until October 1945. In
these buildings were conceived,
planned and directed the mighty air
assaults on Germany which, with
those of the Royal Air Force, paved
the way for Allied victory in Europe.”

We recently have heard from the
Rt. Hon. Sir Goeffrey Howe, QC, MP,
Great Britain's Chancellor of Ex-
chequer, Sir Gocffrey informs us
that the Wycombe Abbey School is
now investing some $600,000 in ad-
ditional facilities and is in hope of
raising about $40,000 from American
friends to name the new Common
Room as a, permanent memorial to
the US Eighth Air Force. He also
advises us that, to ensure that such
donations by American donors are
tax-deductible, arranaements have
been made with the British Schools
and Universities Foundation to re-
ceive contributions. Therefore,
checks or money orders should be
made payable to that Foundation
and sent to:

British Schools and Universities

Foundation, Inc.

c/o The Bank of New York

530 Fifth Ave.

New York, N. Y. 10036

In a covering letter, donors are
asked to mention their interest in
the work of the Foundation and that
the donation is made to the Wy-
combe Abbey School. The Founda-
tion is a nonprofit, educational,
scientific and literary foundation.
Contributions to it are tax-de-
ductible. —THE EDITORS

Bruce’s Great Escape

I've been waiting patiently for Bruce
Carr to set the record straight on
his Me-109 episode, caricatured in
Bob Stevens’s piece in January, but
who knows if Bruce even reads AIR
FORCE Magazine.

My not-too-hazy recollection is
that the 354th Pioneer Mustang
Group was then at Ansbach, Ger-
many. The time was very close to
the end of the war, and Bruce was
essentially finished with his second
combat tour. He heard about a field
full of Me-109s at (I believe) Linz,
Austria. He arranged to rendezvous
with his flight members at a speci-
fied time and date, hitchhiked to

Linz, found an Me-109 that worked,
and at the appointed time took off
when his flight arrived to escort
him home.

Upon arrival at Ansbach, he sure
enough couldn’t get the gear down,
and made a perfect belly landing in
the middle of our air patch. | even
have a picture of him somewhere,
standing in the cockpit scratching
his head in a bemused fashion.
Even without the derring-do of the
prison escape, it was quite an
episode.

| might add that Bruce could hit
enemy airplanes at angles-off that
most of us wouldn't think of firing.
He contributed significantly to the
record of the 354th, which shot
down more aircraft in the air than
any other WW Il fighter group.

Col. Felix Kozaczka, USAF (Ret.)

Woodland Hills, Calif.

Looking for a Photo
I would like to contact anyone who
served in the 829th Bomb Squadron,
485th Bomb Group, Fifteenth Air
Force, between July 1942 and April
1945. | am trying to locate a photo-
graoh entitled “Dressed to Kill.”
The airman in the picture was
Hailey Sullivan, Jr. This is very im-
portant to me and my children.
Mrs. Hailey Sullivan
1917 Glendora Dr.
District Heights, Md. 20028

B-24 Radar “Wing”

During the summer of 1945, | fer-
ried B-24s from the Radar Naviga-
tion Training School at Victorville,
Calif., to McClellan Field, Sacra-
mento, Calif., to be modified. This
consisted of installing a radar hous-
ing, in the shape of an airfoil, under
the fuselage just behind the nose
wheel. | never got a picture of this
installation, and would like very
much to add one to my WW Il pic-
tures.

I would appreciate any help in
obtaining a picture of a B-24 with
this radar “wing.”

Robert K. (Ken) Barmore
22632 Anza Ave.
Torrance, Calif. 90505

All About Vandenberg

| am engaged in writing a biography
of Gen. Hoyt S. Vandenberg, Sr.,
and would greatly appreciate infor-
mation, anecdotes, etc., concerning
that portion of his career from his
days at West Point (Class of 1923)
until V-E Day, when he commanded
Ninth Air Force.

| am particularly interested ir
correspondence from officers or ca
dets who may have been assignet
with him at March Field (May 1927-
May 1929), Wheeler Field, Schofielt
Barracks (May 1929-May 1931)
Randolph Field (September 1931
August 1934), or on the Air Stafi
from July 1939 until July 1942. |
Lt. Col. Jon A. Reynolds [
Assistant Professor i
Department of History .

USAF Academy, Colo. 80840

Lt. Col. Clifford C. Gould
I am trying to locate former or pres-
ent members of the Air Force who
knew and/or served with my uncle,
the late Lt. Col. Clifford C. Gould.

Colonel Gould was a lieutenant
during WW Il and flew an extensive
number of combat missions in both
P-38s and P-51s while a member of
the Eighth Air Force's 55th Fighter
Group (the well-known “Loco Bust-
ers”). He then served as a captain
in the Michigan Air National Guard
after WW [I. He attained the rank of
lieutenant colonel while flying F-84s
in Korea. He also commanded the
7th Fighter Bomber Squadron (the
""Screamin’ Demons™) during Lhe
Korean War.

In November 1957, Colonel Gould

was killed at Bremgarten, Germany,
when his F-84 crashed during take-

off. At the time of his death he was
serving as a member of the USAF
Military Assistance Advisory Group
to the French Air Force.

If any readers knew my uncle, |
would greatly appreciate it if they
would get in touch with me.

SSgt. Willard T. Wheeler
PSC 1, Box 3911
APO New York 09109

SEA Unit Patches

During the Vietnam conflict | had:
the unique experience of serving at|

thirteen of the bases in SEA. Al-
though | didn’t think about it at the

time, now | would like to make al

mural showing the various wings
| was working with during my tour
introducing the FMU-56,

I know some of the units are
no longer active, but | would appre-
ciate it if anyone who did serve with
them would send me a patch to
help finish this project. | kept an
old briefing map and would like to
place the patches where the units

were assigned during my tour in/

1968.
The units | am missing are: 3d,
8th, 12th, 31st, 35th, 37th, 355th,

10
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Beechcraft’s rugged C-12
jetprop has earned its military
stripes as a hard-working military
transport. Its turboprop economy
has been saving money for the

Army and Air Force all over the be

world In addition, the C-12 has
gained an enviable reputation for
reliability.

Now it’s ready for a few
more special assignments.

With available installations
or ldaerlal s%ﬁl’}ange tactu;la}
ield support, otography,
nfra- Rgg Side LocI))lqng I:t):lar
SLAR), remote sensing, and

5 hRwWt

GRTED SR

many others, this versatile air-
craft offers a broad range of mis-
sion capabilities.

And because many of these
special equipment packages can
quickly removed or converted,
one C-12 airframe can be used to
fill the roles of several special mis-
sions aircraft.

In addition, the comprehen-
sive Beech logistics stgfport pro-
gram now assumes total responsi-
bility for all on-site maintenance,
crew training, parts mventory,
and worldwide technical service,
As a result, the C-12 continues

to deliver operational readiness
rates well in excess of 90%.

If your command could use
a special mission support system
with this kind of multi-role capa-
bility, get complete information
by conta .C. Nikkel, Vice
President— Aerospace Progrcuns,
Beech Aircraft Corporation,
Wichita, Kansas 67201. Phone:
(316) 689-8175.

@ec cheraft
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Blinding force.
The U.S.Air Force EF-111.

Adaptat

system ls*_ €

its speed and r .'aneuverabmty
com plelperit any strike aircraft.
An d v Tlle—lt’s ready for

ascort mnssuons The EF-111 will
be the most advanced electronic
warfare aircraft to join the U.S.
Air Force Tactical Air Command.

GRUMMAN AEROSRPAGCE
COoORPORATION
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366th, and 432d Tactical Fighter
Wings; the 56th Air Commando

‘Wing; and the 1st Air Commando

Squadron.

Acknowledgment and a thank
you will be forwarded upon receipt
from any volunteers.

Pete Rickmers
7326 E. Vernon

Scottsdale, Ariz. 85257

UNIT REUNIONS

Tulsa ANG

Tulsa Air National Guard is having a
reunion to help commemorate the 50th
anniversary of the Tulsa International
Airport. Reunion will be held July 22-23,

~ at the Sheraton Inn at the airport. Con-

tact
Lt. Col. Jack R. Seay
815 Riverside Dr.
Tulsa, Okla. 74127
Phone: (918) 583-7663

Tuskegee Airmen

Tuskegee airmen will hold their annual
reunion at the Red Lion Motor Inn, Sac-
ramento, Calif.,, August 9-13. Civilians;
ex-cadets; instructors; dependents; de-
pendents of deceased personnel; minor-
ity cadets of all service academies; the
99th, 553d Fighter Squadrons; 332d
Fighter Group; 477th Bomb Group (M);
118th and 126th ABUs (Sg-F); and all
supporting units of WWII at Tuskegee
Institute; Tuskegee, Walterboro, God-
man, and Freeman Air Fields; and Self-
ridge and Lockbourne AFBs, are invited.
Other service personnel may attend by

' request or invitation. Contact

John Whitehead

Sacramento Chapter

P. O. Box 13306A

Sacramento, Calif. 95813
U-2

' Annual reunion (Tucson Free-Style) of

U-2 pilots and navigators will be held
August 18-20, at the Woodlake Inn,
Sacramento, Calif. Contact
Rhonnie Rinehart, Chrmn.
U-2 Reunion Committee
99th SRS
Beale AFB, Calif. 95903

6th TCS/374th TCG
A reunion of the 6th Troop Carrier
Squadron, 374th Troop Carrief Group,
is attempting to organize from New
Guinea's “Bully Beef Express.” Further
Information from
Capt. Norm Hardee
3705 Overton Park, E.
Fort Worth, Tex. 76109

8th Air Force
The 4th reunion of the 8th Air Force

Historical Society will be held in Wash-
ington, D. C., October 19-22. Many 8th
AF groups will join In minireunions again
this year. An optlonal tour to Bermuda
will depart Washington on October 22.
All those not on the 8th AF mailing list
are invited to send a stamped self-
addressed envelope to

Elmer Fessler

8th AF Clearinghouse

3911 N. W. 173d Terrace

Opa-Locka, Fla. 33055

14th Liaison Sqdn.
A reunion of the 14th Liaison Squadron
will be held Iin Niagara Falls, N. Y.,
August 25-27. Contact

Fred Podbielsky

580 78th St.

Niagara Falls, N. Y. 14304

22d Bomb Group
The 29th annual reunion of the 22d
Bomb Group (M, H), 5th AF, SW Pacific
to Japan, will be held in San Diego,
August 3-5, at the Master Hosts Inn,
950 Hotel Circle, San Diego, Calif.
92108. In charge is

Harry Baren (ex-19th Sqgdn.)

1729 Circo Del Cielo Dr.

El Cajon, Calif. 92020

Phone: (714) 442-8809

48th Fighter Sqdn,
Members of the 48th Fighter Squadron,
14th Fighter Group, WW Il P-38ers, are
holding a reunion in St. Louis, Mo., Sep-
tember 22-24. Contact
Norm Schuller
822 Lawrence Ave.
East Aurora, N. Y. 14052
Class 71-03
All former members of Laredo AFB
class 71-03 Il "“Smokey’s Bunch’ and
any of our IPs—we'd like to find out
where you're hiding so we can plan a
reunion in the near future. Contact
Capt. Ed Miller
PSC Box 2822
Nellis AFB, Nev. 89191
Phone: AUTOVON 682-4750
or
Capt. Ted Jessup
1496 Potomac Heights Dr.
Oxon Hill, Md. 20022
Phone: AUTOVON 225-2086

80th Fighter Group

The 80th Fighter Group, 10th AF, for-
merly stationed in CBI theater, Is at-
tempting to update its roster in order to
hold its 3d postwar reunion. Send your
current address, and those of any other
former members you know, to

West Coast: George F. Schlagel
16432 Barn Stable Circle
Huntington Beach, Calif.
92649
Phone: (213) 699-0307

East Coast: Bradford P. Shuman
Black Hawk Apartments
Downingtown, Pa. 19335

Phone: (215) 269-2500

84th Air Rescue Sqdn.
The reunion of the B4th Air Rescue
Squadron will be held August 24-27 at
the Tropicana in Las Vegas, Nev. Fur-
ther information from
CMSgt. Robert N. Butler
310 Adams Ave.
Sumter, S. C. 29150
Phone: (803) 775-9626

132d Air Refueling Sqdn.
The 132d ARS "“Maineiacs” (formerly
the 132d FIS), Maine Air National Guard,
will hold its 19th annual reunion/lobster
bake July 21 at Bangor International
Airport, Bangor, Me. Would like to hear
from all former members of the unit.

Maj. Gerry Hersey

or

Capt. Ron Sailor

Bangor International Airport

Bangor, Me. 04401

Phone: (207) 947-0571

352d Fighter Group
Former members of the 352d Fighter
Group (WW Il), 1st Air Service Group,
or members of any unit stationed at
Podney, England, are invited to a re-
union July 7-9 at Riviera Beach, Fla.
Contact
Maj. Robert J. Robinson
1260 N. Harbor Dr.
Riviera Beach, Fia. 33404

401st Bomb Group (H)
The 3d annual reunion of the 401st
Bomb Group (H) will be held in St
Louis, Mo., August 6-8. Looking for all
persons who served with the 401st at
Deenethorpe, Northants, England, Sta-
tion #128, in WW Il. Contact

401st Bomb Group (H) Assn.

Box 22044

Tampa, Fla. 33622

or

Ralph M. Dempsey

180 Highland Dr.

Centerville, Mass. 02632

434th Troop Carrier Wing
All 434th TCW personnel formerly of
Bakalar AFB and presently at Grissom
AFB, Ind., are invited to an R&R week-
end September 16-18. Contact
Brig. Gen. Joe Thomas
7800 Shelby St., Suite 7
Indianapolis, Ind. 46227
Phone: (317) 788-1596
or
TSgt. T. D. McCord, Jr.
117 S. Spencer
Indianapolis, Ind. 46219
Phone: (317) 359-4470

451st Bomb Sqdn.
The 30th annual reunion of the 451st
Bomb Squadron, 322d Bomb Group—
WW Il Martin Marauders—will be held
September 15-17, at the Hollday Inn,
Amana, lowa. More detailed information
from

R. E. Potratz

4211 42d St

Des Moines, lowa 50310

#
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HARRIS RF COMMUNICATIONS
BUILDS RADIO SYSTEMS FROM THE
GROUND UP, THE WORLD OVER.

It takes an outfit with a wide spec-
trum of solid capabilities to design,
build, install, and service the HF
radio systems that meet today's mili-
tary needs. :

The RF Communications Division
of Harris commands precisely that
sort of capability.

We plan, design, and construct
fixed-plant HF communication sys-
tems. In,addition our transportable,
shelter systems can be on-the-air in
minutes, anywhere in the world.

HF-SSB/ISB receiver

All Harris RF Communications
equipment is state-of-the-art, incor-
porating important innovations nec-
2ssary in military communication,
such as unattended adaptive HF
erminals.

Today, Harris radio systems are
yperating the world over, many in
severe climates. For each installa-
ion, we provide a full complement of
rritical support services, including

all software, operator training, and
logistic support.

10 KW HF-SSB/ISB transmitter

We have undertaken total turnkey re-
sponsibility for system develop-
ment and completion, in
places such as Malaysia,
Indonesia, Saudi
Arabia, Burma,

, Africa, and

// Canada.

Tracking ground station

This included site survey and se-
lection, extended through complete
system and custom equipment de-
sign, continued through building de-
sign and construction, and finished
with a system ready for fast turnover.

Harris RF Communications offers
advanced, experience-tested prod-
ucts; complete support services;
and solid radio system design ex-
perience acquired across a broad

Portable HF-SSB communications system

spectrum of system requirements
and environmental conditions.

For further information, please
write: Manager, Government Mar-
keting, Harris RF Communications,
1680 University Avenue, Rochester,
New York 14610. Tel: 716-244-5830.

HARRIS

COMMUNICATIONS anND
INFORMATION HANIHLING

'arris RF Communications Systems Products HF-SSB/ISB transmitters, 2 to 30 MHz, 1 fo 10 KW. = HF-SSB/ISB receivers. « Manual and
Jtomatic antenna couplers. » Antennas—directional, omnidirectional, rotatable, array, special. * Radio telephone, radio teletypewriter
icluding ARQ terminals. = Remote controls—pre-programmed channels or full frequency coverage. « Short range communications—mobile
telephone systems, VHF/UHF two-way radios, hand-held portables. « Base and mobile transceivers. = Paging receivers and terminals.



Focus On..

BY EDGAR ULSAMER, SENIOR EDITOR

Washington, D. C., June 7
Toward an MX Decision?

In an unusual reversal of roles,
Congress is attempting to invoke
cloture of what its two armed ser-
vices committees seem to perceive
as a filibuster of a new survivable
ICBM, the MX, by the Carter Ad-
ministration. The Committee on
Armed Services of the Senate, in an
amendment to the Defense Depart-
ment's budget authorization, re-
quested the Secretary of Defense to
report to the Congress by Septem-
ber 30, 1978, "the decision of the
Executive Branch regarding full-
scale development of a mobile in-
tercontinental missile system.”

The Senate amendment, intro-
ducad hy Sen .lake Garn (R-Utah)
with the active support of Sen. Henry
Jackson (D-Wash.), Sen. Samuel
Nunn (D-Ga.), and Sen, Thomas Mc-
Intyre (D-N. H.), leaves little room
for equivocation. It insists that
the Executive Branch’s report spell
out why no decision was made by
the congressional deadline, includ-
ing the "technical, political, or other
considerations necessitating a de-
lay,” in case the Administration has
not agreed on MX by then. Further,
the Defense Department is instructed
to report when the Administration
expects to decide on the matter.
Finally, Congress ordered the Secre-
tary of Defense to submit monthly
reports, after September 30 and
until a final decision is reached
and the committee has been so in-
formed, on why further delays are
considered necessary by the Ad-
ministration. The House Armed Ser-
vices Committee, meanwhile, direct-
ed the Defense Department to report
by July 1 on its program schedule
for a survivable ICBM basing mode
and announced that its members
would be receptive to a relevant
supplemental budget request by
the Administration.

On the negative side, the Office
of Management and Budget (OMB),
an element of the White House, has
recommended that the FY '80 fund-
ing of the MX program sought by

the Defense Department be cut in
half and that the Air Force be in-
structed to use the D-5 SLBM under
development by the US Navy, rather
than develop an optimized ICBM of
its own. The MX missile under con-
sideration by the Air Force has a
throw-weight of about 7,850 pounds,
compared with about 5,000 pounds
for the Navy missile. The MX funds
requested by the Defense Depart-
ment’'s Five-Year Plan for FY '80 are
about $510 million,

Congressional attitudes toward a
new, survivably based ICBM are
becoming clearly favorable, but the
Administration’s strong interest in
disarmament is thought to militate
against production of a new ICBM.
Influential pro-defense elements in
Congress thus have viriuaiiy ea-
punged the term "MX" from their
vocabulary, and instead stress the
need for a survivable basing mode
for ICBMs. The underlying rationale,
this writer was told, is that in view
of the mounting Soviet ICBM threat
combined with intensifying congres-
sional pressures, the Administration
might well be willing to make the
currently existing Minuteman Il
force survivable. This, it is being
reasoned, is not tantamount to a
“new" strategic weapon—and thus
less of a target for the vocal arms-
control lobby than a new MX missile.

Some advocates of such an ap-
proach favor a survivable basing
scheme that, from the outset, is
compatible with MX, should a sub-
sequent Administration decide that
the US can’t remain confined to
only small, low-throw-weight ICBMs.
Others are willing to sacrifice MX
compatibility—at least initially—in
order to expedite the program. The
latter faction believes that Minute-
man Il can be upgraded through
the use of new propellants and
other technical innovations to per-
mit a doubling of its throw-weight
to about 4,000 pounds, while tech-
nically remaining an “old, politically
unprovocative” weapon.

Defense Department and USAF
analysts told this column that capit-

ulating on a medium-size ICBM a
a time when the Soviet Union i
transitioning to a force made uj
mainly of a large (about 14,00(
pounds’ throw-weight) and medium
size (7,000 to 8,000 pounds' throw
weight) ICBMs is neither cost-effec
tive nor militarily sound. Cost o
converting about 100 Minuteman lls
to a multiple basing mode involv-
ing nine look-alike empty shelters
for every one that actually houses a
missile is thought to approach $2
billion, yet fails to offset the Soviet
throw-weight lead of about seven to
one.

MX: Best BMD Weapon in Sight?

An important, often-overlooked
reason why ICBM throw-weight is
crucial—even if national policy
were to be confined to minimum
assured destruction—is the poten-
tial of a Soviet Ballistic Missile De-
fense (BMD, formerly known as Anti-
Ballistic Missile) breakout from the
constraints of the SALT | ABM
Treaty.

Throw-weight could play a major
role in defeating Soviet ballistic
missile interceptors. Ground-based
MDD werks in one of twn wavs:
High-speed interceptor missiles at-
tack incoming RVs either while they
still are in space or after they enter
the atmosphere. (While there has
been considerable press specula-
tion about Soviet work on exotic,
directed-energy weapons capable
of attacking US ballistic missiles
from space-based platforms, no
palpable evidence of such a pro-
gram exists. Testing such a weapon
would represent a categoric viola-
tion of Article Il of the SALT | ABM
Treaty.) Obviously, the number of
interceptors operating in either re-
gime is finite. Hence, the US MIRV
technology, which was born of the
perceived need to saturate Soviet
defensive weapons. But there are
practical limits to the number of
MIRVs that can be placed on a
ballistic missile with a given throw-
weight, especially if the weapon is
to be used against hardened targets.

The Air Force, therefore, devel-
oped, tested, and deployed a variety
of peneration aids for use by the
Minuteman ICBMs. Some of them
are decoys that behave at certain
altitudes like real warheads and
cause the defense to attack them.
Decoys meant to operate only in
space can be made very light, in:
cluding even inflatable devices anc
aerosols, The rule of thumb is tha'
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For your information, Iracor’s

AN/UGG129 Teletypewriter

Is the industry leader.

Tracor manufactures a wide range ot tele-
communication equipment that is currently being
used on a world-wide basis in military communi-
cation systems.

The AN/UGC-129 Teletypewriter Set com-
poses, edits, stores, transmits, and receives
messages. All of these functions are made pos-
sible by a micro-processor and Tracor-patented
print-head system. These units provide an opera-
tor interface for communications systems and are
designed for airborne, ground and satellite com-
munication purposes.

Tracor's series of teletypewriters and tele-

Tracor Sciences & Systems

Tracor Inc., 6500 Tracor Lane/Austin, TX. 78721.

UNE LIRS/  AUDIO
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printers are designed to meet military environ-
ment and performance requirements. For ex-
ample, Tracor's TT-712/A provides a miniature,
cockpit mounted teleprinter.

At Tracor, we set our standards high to meet
the high standards of the military. And as a result,
Tracor has set the standard for military teletype-
writers and teleprinters. For further information
concerning equipment specifications, contact
Communications, Business Development, Tracor
Inc., 6500 Tracor Lane/Austin, TX. 78721. Tele-
phone 5§12/926-2800. TLX 77 6414, or TWX 910/
874-1372.
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L] That's whal the AlL Tail Warning System could give to B-52 and F-15 airc

All s Funwnnn We know our system dnes the job because we have been flight testi
war ning radar systems sinca 1970—Ilong ennugh to recognize the prob

As in everything we do at AlL, we customize systems to solve a part

T“'NK“G GI“ES problem. The AIL AN/ALQ-154(V) solves the tail warning problem
efficiently than conventional Doppler radars. We have verified our s

TMM 20/ 20 with an inhouse simulator which 1s an AlL exclusive

AlL designed the AN/ALQ-154(V) utilizing proven design-to-cost techni

There are no frills in our tail warning radar system. This means low life

IINDSIGHT cost as well as economical initial investment. The AIL Tail Warning Syst
unique,not only operationally, but from a cost-efficiency standpoint a

SUPPI1 IER TO THE WORLD
OF ADVANCED ELECTRONIC SYSTEMS, TECHNIQUES AND DE

— -CUTLER HAMME

DEER PARK.LONG ISLAND. NEW YORK 1
Member of Cutier-Hammer Instruments and Systems Group




Focus On..

)y giving up one RV it is possible
o deploy up to thirty space decoys.

he numbers change if the defender
ntercepts in the atmosphere. Since
he atmosphere “sorts" in various
vays objects that enter from space,
such as by burning up lightweight
structures or by the so-called beta
factor—the Interaction between size,
weight, shape, and heat and weather
erosion of a reentering object and
how it behaves while descending to
the target—the job of building de-
coys that can deceive the defense
while descending to low altitudes is
both more costly and more difficult
than in the case of space decoys.
How costly and difficult depends on
how low the decoy is designed to de-
scend while simulating the beta fac-
tor of a real warhead. Obviously, it
would be pointless to pay the price
of going lower than the defender's
intercept altitude or to simulate real
RV behavior beyond the diagnostic
limits of his radar and automatic
data processing systems,

With Soviet radar capabilities out-
distancing computational capabili-
ties—and this imbalance likely to
continue for years to come—most
experts believe that USAF can de-
ploy several “atmospheric” decoys
in place of one RV and thus "‘over-
load” Soviet BMD systems if that
country decides to break out from
the bilateral ABM treaty.

In determining the number of de-
zoys and RVs required to provide
xffective strategic deterrence in the
'980s, another crucial factor enters
he picture—the increasing, massive
1ardening of the Soviet target com-
ilex combined with continuing

rowth in civil defense capabilities.
‘his condition requires a relatively

irge number of US RVs. If the
oviets were to defend this large
umber of hardened targets with effi-
ient reloadable terminal (low-alti-
ide) BMD weapons, the number of
wquired penetrating vehicles (RVs
1d decoys) probably would be

‘eater than can be accommodated

t the aggregate US ICBM throw-

sight. MX, on the other hand, with

tarly four times the throw-weight

Minuteman |Ill, could carry the

eded number of RVs and decoys

d provide credible US deterrence

pabilities even under such ad-

rse conditions.

Pentagon Probes Middle East
Defense Schemes

Senior Defense Department offi-
cials recently requested the Joint
Chiefs of Staff to examine potential
security threats to the Middle East
region and to recommend compre-
hensive politico/military solutions.
The outcome of any sizable attack,
either by the Soviet Union or its sur-
rogates, on one or more of the oil-
producing nations of the Middle East
presumably will be decisively influ-
enced by the speed with which US
reinforcements can be brought to
the scene. There is little doubt also
that availability of airlift and rapid
projection of US and allied airpower
would be the two most urgent and
critical factors during the initial
phases of such a conflict.

Further, it is probable that Soviet-
directed forays into the Middle East
will be orchestrated with Warsaw
Pact threats against or attacks on
NATO, meaning that both areas
would require simultaneous airlift
and tactical airpower augmentation.
The forces required to do both jobs
at the same time involve price tags
that appear not affordable. On first
blush, two requirements are thought
to be quintessential: the formation
of a defense alliance encompassing
the US, NATO, and the Middle East
nations, including Israel; and sec-
ondly, a genuine rapprochement be-
tween the latter and the Arab coun-
tries and Iran. Washington foreign
policy specialists, of course, recog-
nize that such a reconciliation isn’t
within sight, but feel that the mecha-
nism of a defense alliance that guar-
antees protection of all members
could become the catalyst for a
genuine union of all Middle East
nations. NATO is thought to be re-
ceptive to such an arrangement in
light of its dependence on Middle
East oil supplies. The current JCS
study is expected to be completed
this summer.

USAF Fighter Production
Lagging?

Just-released testimony by Gen.
Robert J. Dixon, then the Command-
er of Tactical Air Command (now
retired), before the Senate Armed
Services Committee brought out sig-
nificant differences in US and Soviet
fighter aircraft procurement figures
and production rates. Terming the
Soviet way of building “three new
fighters every day of every week of
every year"” for the past four years
with the apparent intent of doing so

over the next four an “ideal state of
affairs,” the former TAC Commander
by contrast saw US production rates
moving at a “helter-skelter,” decele-
rated rate.

This colloquy between Sen. How-
ard C. Cannon (D-Nev.) and General
Dixon on trends in Soviet vs. US
airoower was instructive:

Senator Cannon: “. . . Are you
concerned about the size of our
tactical fighter forces and the pro-
duction base the Air Force will have
in the 1980s?"

General Dixon: “Yes, sir, | am. ...
We are outnumbered. ... We at the
moment are in a declining posture
as regards production of airplanes,
with the exception of the F-16.

“Since 1974, the production of
the F-15 has been cut, the produc-
tion of the A-10 has been cut, and
the production of . . . the E-3A has
been cut, We are reaching our mod-
ernization goals much later and
more slowly. We have one major
fighter aircraft engine in production,
the F100 engine for the F-16 and for
the F-15. | believe that we have a
requirement to increase production.
The question is just how much can
we increase it and how quickly, and
| would not be sanguine as to the
answer if that is an emergency
requirement.”

This column has learned that since
its inception four years ago, USAF's
force-modernization program is
about $6 billion “in arrears."”

The Congress vs. SALT

While ratification of arms-control
agreements—primarily SALT, the
Comorehensive Test Ban treaty
(CTB), and Mutual Balanced Force
Reduction (MBFR) negotiations—
falls under the purview of the Senate,
the House Armed Services Com-
mittee (HASC) plans to take an
active part in the review of any of
these pending accords, Chairman
Melvin Price (D-lIL.), in May of this
year, announced that under the rules
of the House of Representatives,
the Committee on Armed Services
is charged with “reviewing and
studying, on a continuing basis, all
laws, programs, and government
activities dealing with or involving
international arms control and dis-
armament. . . .”

The HASC Chairman, therefore,
appointed several panels to investi-
gate and report back to the full
committee “prior to the formal sub-
mission of any proposals or treaty
drafts to Congress by the Administra-
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tion.” A five-member group, chaired
by Rep. Charles Wilson (D-Calif.),
was assigned to monitor the SALT
Il and CTB negotiations and sent on
a fact-finding trip to Geneva, Swit-
zerland, “since there are indications
that there might be a summit meet-
ing concerning SALT as early as
this summer.”

Following a five-day visit in
Geneva, the panel called for a
change in direction in both the SALT
Il and CTB talks. Mr. Wilson, speak-
ing for the group, warned that the
two agreements, in their present
form, don't adequately protect the
vital defense interests of the nation
and contribute nothing to strategic
stability. Calling for a tougher nego-
tiating posture by the Administra-
tion, the panel chairman pointed out
that the Administration’s plan to
propose to the Soviets a five-year
moratorium of all nuclear weapon
tests would “lead to the inevitable
erusiun of the relickility of our nu-
clear deterrent.”

The panel also expressed concern
because recommendations relating
to the Geneva negotiations by senior
defense officials and the Joint Chiefs
of Staff “have not been given suffi-
cient weight by the Administration.”
(Gen. David C. Jones, designated the
next JCS Chairman, reportedly testi-
fied before a Senate Committee just
prior to the White House decision
on a five-year moratorium that the
Joint Chiefs had no knowledge of
such an impending action and that
a ‘‘zero-yield" test ban was not in
the national interest) SALT Il, as
presently formulated, suffers from
‘“very serious verification and break-
out problems,” according to the
House Armed Services Committee's
special panel.

Some members of the panel
learned in Geneva that the Adminis-
tration is being pressured by its
supporters in the Senate, notably
Sen, Edward Kennedy (D-Mass.), to
delay conclusion of SALT Il until
after the November 1978 elections.
Reportedly the reasoning is that pub-
lic resentment of Soviet belligerence
in Africa and intractability elsewhere
could lead to a backlash against
SALT supporters in Congress who
are up for reelection.

SALT |Il, in its present form, is
scheduled to come under intense

fire from the American Conservative
Union, self-styled as *the nation’s
leading conservative union.” Ac-
cording to the head of the group’s
defense task force, Sen. Jake Garn
(R-Utah), a congressional advisor to
SALT I, the American Conservative
Union plans to launch a natiocnwide
media blitz this month to bring out
those SALT aspects which, if ratified,
“would undermine the security of
the United States.”

The “opening effort” by the group
will be a half-hour TV documentary
linked to “as vigorous a campaign to
defeat the SALT treaty as we possi-
bly can [wage].”

Participating in the program will
be Maj. Gen. John K. Singlaub, USA
(Ret.), whose comments on the Ad-
ministration’s actions in Korea and
elsewhere have generated headlines
and led to his early retirement. At a
Washington press conference, im-
mediately following his retirement,
General Singlaub made this com-
ment on SALT Il: “The Soviets are
not born-again Christians; they are,
in fact, born-again Bolsheviks and
they have no Judeo-Christian ethic
to prompt them to grant us the same
concessions we are makiny i opss
that they will reciprocate.”

Similar chariness concerning
SALT was reflected by the Senate’s
Armed Services Committee, which
warned the Administration against
degrading US strategic and nuclear-
weapon programs authorized by the
Congress “in expectation of a con-
cession or in anticipation of an agree-
ment to limit arms without prior con-
gressional consideration.” Announc-
ing that it will review this question in
the months ahead, it summoned De-
fense Secretary Brown to testify on
this subject early in June.

Congressional Opposition to the
Administration’s Korea Policy

The Investigations Subcommittee
of the House Armed Services Com-
mittee, following a fact-finding tour
of South Korea and adjacent areas,
warned that the Administration's de-
cision to withdraw US ground forces
from Korea could '‘pose grave haz-
ards to the stability of Northeast
Asia.”

If left to its own devices, South
Korea faces an uncertain future, the
subcommittee found. The country is
“inferior to North Korea in every rele-
vant military indicator except man-
power."” Quoting Gen. John W. Vessy,
Commander in Chief, United States
Forces Korea, the subcommittee

points out that “the North Korear
enjoy a two-to-one advantage |
tanks, artillery, and tactical aircra
They have a four-to-one advantac
in naval combatants, including

three-to-one lead in missile attac
craft, and a more than twelve-to-or
advantage in submarines.”

Washington Observations

® Energy Secretary Dr. Jame
Schiesinger has written what wa
described to this column as a firml'
worded, personal letter to Presiden
Carter, expressing strong oppositiot
to the Administration’s decision tc
seek a moratorium on all nucleai
weapon testing and a zero yield tes!
ban treaty. Secretary Schlesingel
informed the White House that he
would testify against the Adminis-
tration’s policy if required to appear
as a witness before Congress.

® NATO Secretary General Joseph
Luns, following a detailed, classified
briefing of NATO leaders in Wash-
ington on US/Soviet strategic capa-
bilities and trends, commented,
“What a dismal picture.” Defense
Secretary Harold Brown, who ap-
parently had hoped for a more san-
guinc reaction  reportedly was
chagrined.

® The Senate Armed Services
Committee has requested the De-
fense Department to report by Oc-
tober 30, 1978, on concessions the
Soviet Union is willing to make if the
United States does not produce en-
hanced radiation (‘‘neutron bomb)
weapons.

e US Arms Control and Disarma-
ment Agency (ACDA) Director Paul
Warnke has won White House ap-
proval for his plan to offer Moscow
an agreement halting test and devel-
opment of antisatellite (ASAT) weap:
ons. The Soviets have these weap:
ons in their operational inventory
the US has neither developed no
tested such weapons.

® PRM 23, a recently completet
review of US space policy, producet
no earth-shaking changes—the role
and missions of the Defense Depari
ment, CIA, and NASA remain un
changed basically.

e Soviet production of plutoniur
—key element in weapons produc
tion—has doubled over the pas
seven years.

e ACDA and its congressional a
lies are working toward requirin
arms control impact statements ¢
all new US intelligence systems ¢
well as civilian reactor install;
tions.
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We've added a new dimension to C4...

COMMITMENT

At first it was Command and
Control—C&C. Then, in the 60’s,
we heard the phrase '"C-Cubed”
— Command, Control and Com-
munications. And lately, with a
greater emphasis on more so-
phisticated EW capabilities, we
have begun to hear about “C*’'—
Command, Control, Communi-
cations and Computers. While it
may be a new concept to some,
we at SPERRY UNIVAC Defense
Systems have been living with
that concept since ENIAC.

In fact, we've taken C* one step
further, p?owdlng somethlng ex-
tra, that additional effort “above
and beyond the call.” A new di-
mension. We call it C°. And part
of that new C°® dimension is our
COMMITMENT. Commitment to

SPER?Y

diligent management of comput-
er-based systems. Reliable sys-
tems for the myriad automated
functions required by present
and future defense planners and
policymakers. And we have a
commitment to designing even
more efficient digital systems
that can result in drastically re-
duced manpower requirements,
increased accuracy, faster re-
sponse and greater reliability.

Our Commitment is today what it
has always been: the “On Time,
On Target" delivery of each and
every program and system with
which we are involved. We stake
our reputation on it. We're
SPERRY UNIVAC/Defense Sys-
tems, Univac Park, St. Paul, MN
55165.

I.INIVAC

DEFENSE SYSTEMS
The “On Time—On Target”” Company




From rugged OV-10 Broncos, through extended-range  good reasons. [] Garrett turboprops and turbofan
surveillance aircraft and logistics transports, to high-  gines offer the highest performance in their class. The
performance lightweight trainers/close support aircraft,  easier to maintain. They deliver reliable, energy-effici
the world's air forces use Garrett turbine engines foralotof  operation 'round the world. And they're backed by an

193

! CASA MODEL 212

ROP Fastresponse, high power-to-weight
), built ta shrug off severe operating environments.
s the Rockwell International tri-service OV-10 Bronce
aircraft, the Fairchild Peacemaker, the Fairchild-
Swearingen Merlin |V, other commercial aircraft used as
“military transports and the CASA 212 [ogistics transport
~ Over5000T76/ TPE331 type ¢

has application on 44
different aircraft with




When the mission's tough
and the going’s roug

rbopower keeps'em flying.

ce worldwide network of product support specialists,
iIs Garrett's 30-plus years experience in building
anced-technology turbomachinery. [J For new military
craft or for improvements to existing aircraft, let

E731 TURBOFAN Range-stretching economy—

to 40% better than comparable 3,000-4,000 pounds
Jst engines. Now flying on Spain's new CASA 101 military
itweight trainer. And selected for 13 leading business

3. Over 1,000 delivered, worldwide, with more than
),000 hours of

yrational service.

 |Gammeny)
The Garrett Corporation| ™=
One of The Signal Campadiiies

Garrett turbopower handle the mission. For further infor-
mation call or write Propulsion Engines Sales, AiResearch

Manufacturing Company of Arizona, P.O. Box 5217, Phoe-
nix, AZ 85010. (602) 267-3011
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Range Instrumentation

Let Watkins-Johnson provide the range instrumentation to improve your
Operational Test Training and Evaluation (OTT&E) capability:

» Stimulation of ECM systems « EMI analysis

* Analysis and evaluation of « Spectrum surveillance of the
deceptive jamming systems electromagnetic environment
* Verification and evaluation of  Evaluation of systems
threat emitter performance degradation due to EW
« ECCM evaluation activities

[
W-J means total systems capability. ;

Watkins-Johnson—U.S.A.: 3333 Hillview Ave., Palo Alto, CA 94304 » (415) 493-4141 = TWiX: 910-373-1253 » Telex: 34-8415 » Cable: WJPLA * 700 Quince Orchard
Rd., Galthersburg, MD 20760 » (301) 948-7550 « TWX: 710-828-0546 « Telex: 89-8402 » Cable: WJCE! » United Kingdom: Shirley Ave., Windsor, Berkshire SL4 5JU,
England * Tel: Windsor 69241 « Cable: WJUKW-WINDSOR « Telex: B47578 » West Germany: Muenchenerstr, 17, 8033 Planegg * Tel: (089) 859-9441 » Cable:
WJDBM-Muenchen = Telex: 528401 « Italy: Plazza G. Marconi, 25 00144 Roma-EUR « Tel: 53 45 54 » Cable: WJROM-ROMA » Telex; 63278



Aerospace

World

News,Views

& Comments

By William P. Schlitz, ASSISTANT MANAGING EDITOR

Washington, D. C., June 5
% USAF's F-15, already touted as
the best fighter aircraft in the world,
is due for additional improvements.

The most significant will be a
dramatic upgrading of the aircraft's
already impressive radar perfor-
mance.

F-15As and F-15Bs on the Mc-
Donnell Douglas assembly line will
be followed by “C” and “D” ver-
sions next year, for delivery to USAF
in 1980. The one-seat “C” and two-
seat “D" will be equipped with a
programmable radar signal proces-
sor, which will provide a fourfold
increase in the aircraft’'s computer
capacity, the ability to continue
tracking one target while searching

for others, and to transfer radar
lock-on from one target to another.

The modification also means that
further capability can be added
through changes in radar program
tapes, rather than complicated and
costly renovations of the radar sys-
tem itself.

Besides the improved radar, the
Y“C" and “D” will be able to carry
an additional 2,000 pounds (907
kg) of fuel internally and will be
equipped with external fittings for
Fuel and Sensor Tactical Package
(FAST Pack) pallets.

Besides USAF, the Israeli Air
Force is equipped with the F-15, and
Japan recently announced that the
Eagle will be the island nation's

next front-line fighter. An Adminis-
tration proposal to sell sixty F-15s
to Saudi Arabia was recently ap-
proved by the Congress,

* What experts believe to be a re-
placement for the USSR's Soyuz
spacecraft returned to earth on
April 15 following an eleven-day
orbital test. The craft was un-
manned.

The April flight was also believed
to be the fourth unmanned test of
the new vehicle, and perhaps the
last before a manned mission,

The current Soyuz capsule has
been limited to a two-man crew
wearing spacesuits on reentry since
the deaths of an unsuited three-man
crew when the Soyuz-11 capsule
decompressed during reentry in
1971. The new vehicle is thought to
be equipped with more advanced
systems than Soyuz and capable of
carrying a three-man crew in space-
suits.

During the April mission, the craft
was known to have changed orbit
at least twice, presumably on com-
mand from an earth station.

% The US and the Soviet Union
each plan two launches of space-
craft to Venus this year.

With the successful launch of

Incredible as it may seem, the F-4 has been flying for twenty years. It celebrated that anniversary in May with delivery of the
5,000th Phantom. The aircraft has seen service with USAF, USMC, US Navy, and ten foreign nations.
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Pioneer Venus-1, the first of the US
missions to earth’s nearest planetary
neighbor got off on May 20. The
second is to go in August.

The four missions to Venus con-
stitute the most comprehensive sci-
entific probe of the planet yet at-
tempted.

Pioneer Venus-1 is to arrive in
the vicinity of the planet in Decem-
ber and will conduct the first radar
topographical survey of the perpetu-
ally clouded planet.

NASA and Soviet officials were
to have met in June to arrange an ex-
change of data that will be returned
by the Venus probes. Both Soviet
missions are scheduled for launch
in August.

Besides surface features, scien-
tists are interested in the planet’s
weather, atmosphere, and gravity
field. Venus’s cloud layer is mainly
carbon dioxide, which traps sun-
light in the so-called *“greenhouse
effect” that has led to the extremely
high surface temperatures on the
planet,

Theoretically, at least, a similar
situation could occur on earth, as
more and more carbon dioxide en-
ters the atmosphere,

% The 91st Strategic Missile Wing,
Minot AFB, N. D., pretty much rolled
up the competition at the SAC mis-
sile combat meet, Vandenberg AFB,
Calif., this past spring.

The 91st took top honors (and the
Blanchard Trophy) by scoring 2,783
points of a possible 3,000 during the
three days of Olympic Arena '78.
The wing also was named Best
Operations, Best Crew, and Best
Minuteman Crew among the nine
Minuteman and Titan Il wings in the
meet. The 91st captured trophies
for the Best Minuteman Security
Police Team and Best Minuteman
Communications Team, not to men-
tion AFA’s award for Best Minute-
man Operations.

Best Titan Il wing honors went to
the 381st SMW, McConnell AFB,
Kan., which placed second overall
with a score only twenty-seven
points behind the front runner. The
McConnell Titan Il unit also gar-
nered Best Maintenance, Best Titan

Propulsion Team, Best Titan Facil-
ities Team, Best Security Police
Team, and Best Titan Electronics
Laboratory Team, as well as AFLC's
Best Titan Logistics Trophy, and
AFA’s Titan Operations Trophy.
Reflecting the high state of readi-
ness of the competitors in this
eleventh annual SAC event was that
a mere 183 points separated the
last-place entry from the winner.

% The first production F-4G Wild
Wease! electronic warfare aircraft
came off the modification line in
Ogden, Utah, on April 24, with a
total of eight expected to be de-
livered by the end of June.

In all, USAF will modify 116 F-4s
for the Wild Weasel role—that of

detecting, identifying, and suppress-
ing or destroying enemy electro-
magnetic emitters.:

The first production F-4G went to
TAC’s 35th Tactical Fighter Wing,
George AFB, Calif.

Two F-4Gs are now engaging in
a follow-on operational test and
evaluation flight program under TAC
direction at Nellis AFB, Nev. That
effort will extend through July.

% The US Aerobatic Team, repre-
senting the Aerobatic Club of
America, will journey to Czecho-
slovakia to compete late in August
in the 9th World Aerobatics Cham-
pionships.

The five pilots of the US team,
flying tiny custom-built aircraft, are

B-25s first became famous when
they flew from the deck of the US
carrier Hornet in the 1942 Doolittle
raid on Japan.

In May of this year another “his-
toric” flight took place when four
privately owned B-25s, decked out
in World War |l markings, flew
from the US to England via the
Azores. The venture entailed some
risk, noted one veteran pilot par-
ticipant, “since it meant flying a
four-engine ocean with two-engine
aircraft.”” The vintage warplanes
had been outfitted with survival
gear in case of ditching.

But the planes—probably the
largest contingent of such aircraft
to cross the Atlantic since World
War ll—arrived in England without
mishap. They are there to appear
in a film entitled “Hanover Street,"

-

Flying a Four-Engine Ocean With Two-Engine Aircraft

set in the war years. The film stars
Harrison Ford—Han Solo in "'Star
Wars."

The Atlantic crossing was led by
former RAF pilot John Hawke, a
naturalized American citizen who
owns two of the B-25s and who
procures historic aircraft for film
making (“The Battle of Britain,"
“A Bridge Too Far," '"633 Squad-
ron"). One of Hawke's B-25s ap-
peared in “Catch-22."

The other two B-25s (plus one
that aborted the flight shortly after
takeoff) belong to West Coast res-
taurant chain owner David Talli-
chet, who is reputed to own the
world's largest private military air-
craft collection.

The B-25 has become an en-
dangered species, with only twenty-
five or so still in existence.

—— " e—

—Photo by W. W. Parish

In World War Il markings, five B-25s on the flight line prior to takeoff for
transatlantic flight from the US via the Azores to Great Britain. In loose
formation, four of the old warbirds accomplished the crossing. The other one
aborted and returned safely to the mainland.
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NUCLEAR RADIATION HARDENING.

———

During the past decade, TRW's Vulnerability and
Hardness Laboratory has amassed more expe-
rience in radiation hardening of electronics than
any other contractor.

Satellites, aircraft, and communications and
missile systems, as well as special-purpose elec-
tronic subsystems, have been hardened. Environ-
ments include not only nuclear weapon-induced
radiation, but natural radiation and advanced
threats such as high-energy lasers.

Our 250-person staff represents all of the capa-
bilities required for hardening against EMP and

SGEMP, total ionizing dose, and transient radia-
tion effects. Extensive facilities are available for
simulation testing of parts, circuits, and sub-
systems.

In addition to work on TRW programs, the
Laboratory is supporting other contractors and
government agencies on a wide variety of nu-
clear hardening and technology programs.

If you have a nuclear hardening problem, con-
tact A.K. Williams, Product Line Manager, Ad-
vanced Technology Division, One Space Park,
Redondo Beach, Ca. 90278, (213) 535-0133.

SYSTEMS SURVIVABILITY

from a company called TR w




Aer
Woflagpoce

aiming at winning back the world

ch
in

the Russians in 1976.

by their governments, the US team
pays its own way. Two members are
airline pilots, one is a retired indus-
trialist, another an investment man-
ager, and the fifth a computer engi-
neer. All fly aerobatics for fun, and
most have spent years developing
their aircraft for competitive flying.

ampionship titles they garnered
France in 1972 and then lost to

While many teams are subsidized

The team was selected on the

The San Diego Aero-Space Museum Rises From the Ashes

As previously reported, arson was suspected in the destruction of the
San Diego Aero-Space Museum and International Hall of Fame last
February.

The fire consumed the core of the museum's collection—forty-six
originai and replica aircraft and more than thirty engines, including a
1908 Wright.

Also gone is the museum’'s Prudden Historical Aviation Library and
Archives, which contained thousands of books, magazines, and photos
dating back to 1850; many are irreplaceable. Lost, too, are artifacts and
items of memorabilia too numerous to list.

The irony of the tragedy is that the museum was to begin moving into
a newly renovated building in November, with dedication on December 17,
the seventy-fifth anniversary of the Wrights’ first flight.

But the museum is fighting back. Museum officials are striving to as-
semble as comprehensive an aerospace collection as possible in order
to meet that dedication date. The renovation of the new building is going
forward as planned, to double the display area available and provide such
other facilities as restoration space and a theater.

A move is already under way to replace the sixty-four oil portraits of
the Hall of Fame honorees, and the museum needs additional sponsors
for them.

A special task group has been organized to sponsor an "Aerospace
Recovery Fund” to raise much-needed money. The museum gift shop is
ready to answer mail orders for museum souvenirs. Museum officials have
urged people around the country to search attics or otherwise donate or
lend artifacts.

Other aerospace museums are helping.

The Air Force Museum, Wright-Patterson AFB, Ohio, for example, has
arranged for the indefinite loan of surplus aircraft (from the Davis-Monthan
AFB storage facility) to San Diego's museum. It also has recommended
duplicates in its own collection be turned over and has already slated a
Link trainer and Navy biplane. An Air Force Museum designer will TDY
to San Diego to contribute exhibit ideas.

Substantial help, too, will be given by the National Air and Space Mu-
seum. From the NASM aircraft collection will come the Waterman Whatsit
and Aerobile, a Ryan X-13, DH-4 mail plane, and a Curtiss P-40N. Other
items include a sampling of space artifacts. Through the Library of Con-
gress Books and Magazines Exchange Service, NASM hopes to provide

~ the beginning of a new library.

US aerobatic champion Leo Louden-
slager in his Laser 200 competition
monoplane; behind him, Bob Carmichael
in his modified Pitts Special. The US team
hopes to score in upcoming international
meet (see item).

basis of contests held in the US last
year, Leading il is thiree-time US
National Champion Leo Louden-
slager, Sussex, N. J. With him will
be Henry Haigh, Howell, Mich,;
Randall Melton, Brighton, Colo.;
Kermit Weeks, Miami, Fla.; and Bob
Carmichael, Roanoke, Tex. Alter-
nate pilot is Alan Bush, Coral
Gables, Fla.

US hopes will be challenged by
a crack Czech team, which has the
advantage of familiar terrain, and
the Soviets, who captured all the
honors in 1976. (That feat created
considerable controversy because of
officiating tactics, and the resulting
protests led directly to major rule
changes.)

% A nonprofit organization called
Odysseys In Flight, Inc., is appeal-
ing for donations in order to save
the decommissioned aircraft carrier
Intrepid from being scrapped and
use it as a floating international
aerospace and naval memorial
museum.

Intrepid, the survivor of much
Pacific combat during World War
Il, also served as Prime Recovery
Ship during the manned spaceﬂ?ght‘
program. She joined the reserve
fleet in 1974 and is now in Phila-|'
delphia awaiting a decision on her|
fate. _

The museum concept visualized
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FLEETSATCOM
IS OPERATIONAL

...linking air, surface, submarine, and land
forces in real time with high-capacity, reliable,
and secure communications which offer the
military advantages of survivability and
jam-resistance. This most power- £ X
ful military telecommunications _
satellite in orbitis the first 8
in a series of FleetSatCom @}
satellites which will pro-
vide a worldwide Depart-
ment of Defense communica-
tions network.
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Satellite Communications System X
Phase Il military telecommunications @
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Tracking & Data Relay Satellite System of
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Surveillance, and
Naval Command & \§
Control System i 7.
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by Odysseys In Flight is ambitious
and comprehensive. The ship would
be moored in the Hudson River at
New York City and its huge interior
and hangar and flight decks used to
house and display the various col-
lections of artifacts and hardware.
(Odysseys plans to open up some
of Intrepid’'s war wounds to show
the effectiveness of kamikaze at-
tacks during WW 11.)

Before the Navy will release the
ship, however, considerable money
must be raised in order, according
to Odysseys, ‘“to assure a viable
memorial.”

The organization’s board of ad-
visors consists of twenty-five promi-
nent Americans, including Sen.
Barry Goldwater; Astronaut Wally
Schirra; Col. Francis Gabreski,
USAF (Ret.); Brig. Gen. Joe Foss,
USMC/ANG (Ret.); and actor Cliff
Robertson,

Odysseys is accepling lax-de-
ductible donations from individuals,
corporations, and organizations, and
is establishing special memberships
for major contributors. For further
information or donations, write:
Odysseys In Flight, Inc., P. O. Box
229, Wantagh, N. Y. 11793.

% A joint AFLC/AFSC Directorate
for Acquisition Logistics has been
set up at the Armament Develop-

An airborne arsenal: Canadian F-104s
in the foreground and TAC A-7s in the
background. The aircraft recently
participated in Maple Flag D-1, an
exercise designed to increase air-
combat capability.

The Chappie James
Scholarship Fund

The Los Angeles chapter of
Tuskegee Airmen, Inc., had
planned a dinner to honor Gen.
Daniel “Chappie' James, Jr., on
April 29, the day he was to re-
tire from the Air Force. Pro-
ceeds from the dinner were
to help inaugurate a national
scholarship fund in his name.

Following his untimely death
on February 25, it was decided
to conduct the event as a me-
morial to General James and to
inaugurate a nationwide cam-
paign lo raise $1 million for the
scholarship fund. Chairman of
the campaign is Thomas V.
Jones, head of Northrop Corp.

Tuskegee Airmen, Inc., is a
nonpolitical, nonmilitary, non-
profit association with chapters
in leading US cities and whose
general purposes are the pro-
motion of educational and scien-
tific research and the granting
of scholarships to any deserving
American youth seeking a
career in aerospace. Member-
ship is mainly USAF active-
duty and veteran personnel.

For further information on
the Chappie James Scholarship
Fund, write Tuskegee Airmen,
Inc., Los Angeles Chapter, 1675
Virginia Rd., Los Angeles, Calif.
90019. Phone: 213-731-2275.

ment and Test Center, Eglin AFB,
Fla.

The new directorate combines the
functions and personnel of the Air
Force Acquisition Logistics Divi-
sion’s Directorate of Armament
Logistics and the ADTC Systems
Logistics Office.

The new organization should
translate into streamlined acquisi-
tion operations, greater efficiency,
and a more direct line of control,
officials said. The new directorate
will report to both the ADTC Deputy
Commander for Development and
Acquisition and the AFALD Deputy
for Readiness Development, Wright-
Patterson AFB, Ohio. Col. Dempsie
Davis, AFALD’s Director of Arma-
ment Logistics at Eglin, will head
the new directorate.

* NEWS NOTES—Col. Arnald D.
Gabriel, Commander and Conductor
of the United States Air Force Band,
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The first prototype Fantrainer with integraled ducted-fan propulsion undergoes flight tests. Developed by VFW-Fokker subsidiary
Rhein-Flugzeugbau, a second prototype of the training aircraft entered the test phase in May.

=

In the May evacuation of Americans and Europeans from
Zaire, it was the Air Force alone that represented the US.
Paratroopers were sent in by Belgium and France fo restore
Zaire's control over Shaba Province. This copper-rich region,
formerly called Katanga, was invaded that month for the sec-
ond time in a year. This time an estimated 5,000 guerrillas
trained and equipped by Cuba and the Soviet Union assaulted
from neighboring Angola.

The guerrillas captured the provincial capital of Kolwezi,
and proceeded lo murder civilians in that cilty. Up to 200
whites and 700 blacks were killed before Zaire and its Euro-
pean allies were able to drive the guerrillas from the city.
French paratroopers reported they interrupted a mass execu-
tion in progress when they landed by parachute.

Though the US Army had alerted its own crack 82d Air-
borne Division, only the Air Force was committed by the US
in the evacuation operation, and then It was limited to what
the Defense Department termed a “logistical role."

But it was the long range of the US Air Force's transport
planes that made the rescue possible at all. One Defense
official said the US Air Force is the only air force in the world
capable of performing the airlift.

There is no doubt that the two European countries taking
advantage of the range of C-141 Starlifter and C-5 Galaxy
transports were able to launch their military operation much
more quickly than if they had been left to their own resources.

And they avoided one potential bottleneck: By flying west
of the African coastline over the South Atlantic, the transporis
didn’t need to overfly African states that lay along a more
direct flight path.

France flew its troops to Zaire in French military aircraft.
Belgian troops flew in planes of Sabena, the Belgium civilian
airline. Refugees were evacuated the same way. But to airlift
the fuel, trucks, ammunition, and other supplies that are the
lifeblood of such a military operation, the two countries, along
with Zaire, appealed to the US Air Force.

This posed a major problem for the Carler Administration,
which has been divided over what the US role should be over-
seas, particularly in Africa. The President's decision, after
some debate, was to answer the mercy appeal, but to limit the
US role if possible to one of support, and to forbid the pres-
ence of US military forces in what the Defense Department
labeled “the area of conflict,” the captured city of Kolwezi.

Within hours after getting the go-ahead, the Air Force began
preparing for the airlift.

USAEF Made Possible the Zaire Rescue

Like the American Pony Express, the Air Force first staged
relief crews along the route: Torrejon, Spain; Corsica, France;
Brussels, Belgium; Roberts Field, Liberia; Dakar, Senegal; and
in Zaire itself, the cities of Kinshasha, Lubumbashi, and
Kamina. :

C-141 cargo planes from the US and C-130 transports from
Europe were used to fly crews, ground equipment, and fuel
bladders to the staging areas.

The Twenty-First Air Force, Maj. Gen. Thomas M. Sadler
commanding, directed operations under the Military Airlift
Command. From his headquarters at McGuire AFB, N. J.,
General Sadler began assembling aircraft for the actual airlift.

To Pope AFB, N. C., were flown C-130s and C-141s to sup-
port the 82d Airborne Division, if needed. The 317th Tactical
Airlift Wing at Pope assembled planes from every tactical air-
lift wing In the US.

Flight crews were drawn from all C-141 wings of the Military
Airlift Command in the US. Refueling crews were supplied by
the Military Airlift Center in Europe.

Then the flights began. From Pope AFB in the US and a
number of European bases, C-141s began assembling at
Corsica, France, and Brussels, Belgium.

At Corsica, the French cargo was picked up. Brussels was
the loading point for Belgian cargo.

The next stop was Roberts Field, Liberia, or Dakar, Senegal.
At these two waypoints, crews were exchanged and the planes
refueled for the last leg.

The entire flight amounted to more than fourteen hours of
flying time, plus time on the ground for refueling or cargo
loading.

In direct support of the French, cne C-5 and twenty C-141
missions were flown to Lubumbashi. The C-5 flew refueling
equipment that was too large for a C-141.

For the Belgians, the Air Force flew four C-141 missions
from Brussels to Kamina.

For Zaire, several C-141 missions were flown from the US
to Kinshasha, loaded with aircraft engines, truck parts, radio
equipment, and other cargo.

The first US aircraft landed in Zaire May 19 and the last
one departed May 27. There were conflicting reports on the
number of Europeans actually evacuated, but one Pentagon
report indicated that at least eighty Americans and 3,000
Frenchmen and Belgians were saved. And the US Air Force
made it all possible.

—BONNER DAY
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has been elected vice president of
the American Bandmasters Associa-
tion; as is customary, he'll then
serve as president-elect and finally
president of the association. Colonel
Gabriel has served with the Band
for more than thirteen years, during
which time the Band has traveled
and performed in all fifty states and
in many foreign countries. The Band
and its component units perform
more than 1,300 engagements an-
nually.

Awarded stars on May 11, Mar-
garet Brewer became the first
woman brigadier general in the
Marine Corps. Previously Director
of Women Marines (an office now
disestablished), she’ll serve as Di-
rector of USMC’s Office of Infor-
mation.

Following last year's launch fail-
ure, on May 11 was successfully
orbited Orbital Test Satellite 2, the
first comsat to provide TV and tele-
phone links (some 7,000 simul-
taneously) among Western Euro-
pean nations,

USAF SSgt. Nicholas A. Alvarado
has been named Military Newsfilm
Photographer of the Year for 1977
for his award-winning “Pacer HO/
Herbicide Orange." In fact, USAF
personnel won seventeen of the
nineteen awards in the event, spon-
sored by the University of Okla-
homa and the National Press
Photographers Association.

A new quarterly newspaper de-
voted to B-29s in general and the
Confederate Air Force's B-29 in
particular is now being published.
The nonprofit “Fifi's Diary" (Fifi is
the only flyable B-29 in the world)
can be subscribed to by sending a
tax-deductible contribution to CAF's
B-29 fund, c/o James P. McDon-
nell, Jr., 108 Central Ave., Buffalo,
Minn. 55313.

The Washington Section of the
American Astronautical Society,
dormant the past several years, has
now been reactivated. Among those
named to its 1978 board of direc-
tors is AIR FORCE Magazine Senior
Editor Edgar Ulsamer.

Noted NASA historian Dr. Eugene
M. Emme, who chronicled space
agency events since their begin-
nings in 1959, retired on May 1.

The Air Force Academy’s 1978
Thomas D. White National Defense
Award was presented to Sen. Barry
M. Goldwater on May 13.

The master control center for
the Navstar Global Positioning
System is to be constructed at
Fortuna AFS, N. D., and should be
operational by the mid-1980s, USAF
said. Fortuna was selected because
of its position relative to the
twenty-four satellites that will pro-
vide precision navigation data for
land, sea, and air users. (For more
on the Navstar system, see p. 80.)

Fred W. Haise, Jr., command
pilot, and Air Force Lt. Col. Charles
G. Fullerton, Orbiter pilot, have
been awarded the General Thomas
D. White Trophy for 1977 for their
release and landing during the
Space Shuttle Orbiter test flight
last August—"the most significant
contribution” to the country’s aero-

space progress during the year.
Col. Richard K. King, AFSC Di-
rector of Information, has been
named Outstanding Air Force Pub-
lic Information Officer by the Avia-
tion Space Writers Association.

Died: Col. Henry W. Dorr, USAF
(Ret.), long-time AFA member who
was commander at Tempelhof Air
Field during the Berlin Airlift, of
cancer in Washington, D. C., in
May.

Died: Bennett H. Griffin, aviation
pioneer and director of National
Airport 1947-57—a period of rapid
growth in civil aviation—of a heart
attack in Washington, D. C,, in
April. He was eighty-two.

Died: Famed inventor William P.
Lear, who designed and developed
the Lear executive jet, of leukemia
in Reno, Nev., in May. He was
seventy-five. L
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The language of C® and C?l is spoken
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fluently at The BDM Corporation. We are
applying C? expertise to problems and
requirements at all levels including
national planning and policy support,
NATO communications, and theater and
tactical communications programs.

c3

This work addresses some of the most
significant issues facing the defense
communications community and involves
concept definition, systems architecture,
development, integration, design, test, and
evaluation.

In addition BDM has built a particular
specialty in the area of systems simulation.
Our latest general purpose analysis tool, for
instance, permits the detailed simulation of
any C? network or system (not just its
communications elements). This is just one

example in a growing family of BDM
simulations dating back to the mid 1960's.

We understand your requirements. We
speak your language. Let's talk C3 The
BDM Corporation, 7915 Jones Branch

Drive, McLean, Virginia 22101, Attn: 6C2,
(703) 821-5000.

CORFPORATION




All great airlifters should

C-141 StarLifter 422"

MILITARY LRLIFT COMMAND

C-5 Galaxy 49"

Lockheed airlifters come in many sizes and
shapes, but they all offer shippers and military
transport forces a number of down-to-earth
advantages.

First and last, there’s loading and unloading.
All Lockheed airlifters have cargo decks low to
the ground to permit fast loading and unloading
without any sophisticated ground-handling equip-
ment. Whether you're a commercial or military
shipper, you can’t always count on being around

fancy facilities or long runways. The Lockheed
airlifters—C-5 Galaxy, C-141 StarLifter, and
C-130 Hercules—don’t need them.

Even among Lockheed airlifters, the giant C-5
is unique. The largest airlifter in the world, it’s the
only one that can load and unload at both ends,
the only one with drive-through capability.

And to speed cargo handling, the C-5 kneels or
its 28-wheel landing gear. The rear cargo opening
can be placed as low as 4°9” above ground, or the



be down-to-

earth.
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‘ront opening as low as 4'5” above ground.

The C-130 Hercules shown in the top photo has
seen chosen by 43 nations because of its sturdy
implicity and versatility. It comes in commercial
wind military versions and its fuselage has been
tretched twice to increase cargo capacity.

The C-141 StarLifter—middle photo—is also
aving its fuselage stretched over 23 feet to
ncrease its cargo capacity by 33%. And it has had
1-flight refueling added to give it worldwide range.

4!5!!
The down-to-earth airlifters. They come from
the airlift experts at Lockheed, the people who

have more experience designing and building
airlifters than anyone else.

Lockheed

Lockheed-Georgia Company



The result: agperf fu'epawer because more missiles can be carried mthout
o

‘degrading aircr rmance. Also, wingless missile can attain higher average
velocity for quicker intercept at greater “distance.

AMRAAM s first radar-guided missile specifically for tactical use by newest
U.S. fighters (F- 14 F-15, F-16, F-18) against superior numbers of highly maneuverable
targets. Smaller, hghte:, more accurate, more reliable, more maintainable than current
radar-guided missiles. And designed to cut cost by half.

Northrop teamed with Motorola for joint U.S. Air Force/Navy program to select
contractor to develop and produce AMRAAM. Northrop/Motorola team has proven
experience in advanced tactical aircraft total weapon system integration, active seeker

technology, RF signal processing, precision inertial guidance and control, fuze and
warhead technology, ECCM.

NORTHROP

Making advanced technology work.




The early retirement of Army Maj. Gen. John Singlaub, together
with charges that the military is being muzzled, raises some
difficult questions regarding. ..

Freedom of

Speech

and the

Military

By Gen. T. R. Milton, USAF (Ret.)

HE Army's Maj. Gen. John Sing-

laub, either irrepressible or sin-
gularly unlucky in his press coverage,
moves into retirement a celebrated
figure. His comments on presidential
decisions have earned him an award
from the Veterans of Foreign Wars
and high praise from assorted public
figures. They have also made him ex-
pendable in the Army's inventory of
general officers.

Across the Atlantic, that other bas-
tion of democracy and free speech,
the United Kingdom, has recently had
a similar uproar over some remarks
by a senior officer. Marshal of the
Royal Air Force Sir Neil Cameron,
speaking off the cuff at a luncheon in
Peking, mentioned something about
the Chinese and British sharing a
common enemy. As soon as his re-
marks reached print, there were
howls for his head by certain British
politicians.

Superficially, the two affairs seem
remarkably similar. In fact, the only
similarity is the inherent sensitivity—
‘'goosiness” is a more descriptive
way of putting it—of politicians in a
democracy to public utterances by
serving officers. General Singlaub, in
my hesitant opinion, was out of line.
When you accept a commission, you
also accept a few facts of life as part
of the deal. Rank has its privileges,
and rank also has a few inhibitions.
Taking public issue with decisions by
a superior is one of the things you
cannot do.
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Sir Neil Cameron's remarks were
offered simply as the thoughts of an
intelligent and important man. There
was no break with British policy. The
United Kingdom does subscribe, after
all, to NATO, and there has never
been any doubt as to the identity of
NATO'’s potential enemy.

All of which raises some questions.
Is the military muzzled, as some have
recently charged? Should it be muz-
zled? If not, then what sort of speech
freedom should the military have?

There is, of course, no ready an-
swer to any of these queslions. The
aftermath of World War |l saw us try,
and even hang, some senior German
officers for going along with their
supreme commander. The fact that
they would undoubtedly have been
summarily dealt with by the Nazi
authorities if they had sounded off
was no mitigation in our judgment at
Nuremberg. There were a few occa-
sions during the air war in Europe
when the targets seemed pretty far-
felched from a military standpoint,
and there were a few people in Eighth
Air Force units who thought so, but
they kept their thoughts to themselves.

Vietnam probably offered the great-
est opportunity for intelligent military
dissent. There, we were fighting a war
under aimless guidance from the top.
Everyone in authority knew the air
targeting was wrong for most oi the
war. It was only during that brief
period in December 1973, when Pres-
ident Nixon took on the real targets

around Hanoi, that the bombing of
North Vietnam was worth the risk.
And yet we went at it year after year,
losing pilots and airplanes, in an es-
sentially fruitless campaign designed
to give signals. Should someone in
authority have made a public denun-
ciation of this politically directed air
war back in 19657

There are, as we agreed, no easy
answers. The whole question of mili-
tary participation in the public debate
is too complicated for easy answers,
perhaps for any real answer. It seems
obvious that senior officers cannot
publicly take on the legitimate deci-
sions of their superiors. Their only
recourse at a point when they cannot
live with those decisions is to retire
in protest, and that would probably
be a very healthy thing now and then.

Finally, if civilian control of the
military is to remain a sacrosanct
democratic principle, then the civilians
in control have a deep responsibility
to exercise that control with care and
intelligence. A visible and reassuring
sign of wise civilian contral would be
clear evidence that military advice
was being listened to with effect. m
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Copitol Hil

By the Air Force Association Staff

Washington, D. C., June 2
Budget Resolution
Congress has approved a com-
promise version of the first con-
current budget resolution, which
establishes spending targets for FY
'79. The second and final resolu-
tion is due on September 15. Prior
to adoption, attempts to increase,
then cut, the defense budget target
were defeated. Also defeated was
the annual attempt to knock out the
federal subsidy for commissaries.
The resolution, as adopted, adds
$300 million to the Carter-requested
defense budget authority, but cuts
his budget outlay request (money
to be spent during the fiscal year)
by $2.1 billien. The resolution also
carries a 5.5 percent limitation on
federal cost-of-living pay increases
for civilian and military personnel.

Authorization Bills

By a vote of 319 to 67, and au-
thorizing more than asked for by
President Carter, the House passed
its version of the defense procure-
ment authorization bill. A similar
version by the Senate was pending
floor debate at press time. A con-
gressionally agreed upon bill, ex-
pected to reach the President some
time in July, will authorize, but not
appropriate, funds for weapon sys-
tems procurement and research and
development programs. It also will
establish DoD civilian and military
personnel ceilings.

By substantial votes, the House
defeated substitute bills that would
have cut the authorization level rec-
ommended by its Armed Services
Committee. Also failing were at-
tempts to substitute a committee
add-on of a conventional Nimitz-
class nuclear aircraft carrier, and
an attempt to eliminate all autho-
rized carrier funds.

Other add-ons in the House bill
are sixteen C-130Hs for the Air
Guard and Air Reserve, and eight
A-7Ds for the Air Guard. The House
did not tamper with the Administra-
tion's request for A-10s, F-15s, F-
16s, AWACS, and $158 million for
MX development. Air Force R&D

money, however, was cut by $360
million.

The House bill would raise the
ceiling for allowable CHAMPUS
charges from the 75th to the 80th
percentile of customary local fees,
while turning down an amendment
that would adjust pay for overseas
military personnel to reflect changes
in the value of the dollar.

The Senate version of the bill, as
reported out by its Armed Services
Committee, also includes add-ons
for a nuclear aircraft carrier and
additional C-130Hs and A-7Ds for
the reserve components. With minor
adjustments, the House and Senate
have okayed DoD personnel ceil-
ings essentially as asked for by the
Administration.

Also passed by the House, with
an overwhelming 363 to 18 vote,
was the military construction au-
thorization bill for FY '79. For the
most part, the $2.7 billion Adminis-
tration request for authorization was
approved, including $142 million for
the Space Shuttle facility at Van-
denberg AFB, Calif.

In addition, the House passed by
a vote of 288 to 57 a bill that es-
tablishes a three-year experimental
study of flexible and compressed
work schedules for federal employ-
ees, permitting them control over
hours of work in order to meet per-
sonal needs and preferences. All
mandatory aspects of the bill were
eliminated, and a provision was
added to guarantee that all federal
employees are treated equally, re-
gardless of religion.

Veterans Administration

The Veterans Administration is
opposing a bill that would provide
a five percent increase in educa-
tional assistance checks to veterans
attending school on the Gl bill. In
testimony before the Education and
Training Subcommittee of the
House Veterans' Affairs Committee,
the agency said it opposes any in-
crease extended to veterans taking
vocational rehabilitation courses,
tutorial, special restorative, on-the-
job, and apprentice training.

The VA also opposes a bill that
would provide educational benefits
to dependents of veterans who are
eighty percent or more disabled
from service-connected causes, and
would transfer from the Department
of Labor to the VA the Veterans
Employment Service. The VA rec-
ommends that flight and corre-
spondence training be eliminated
from the GI bill program.

New Legislation

e H.R. 12305, Spellman (D-Md.),
to increase the amount of group
life insurance currently available to
federal employees;

e H.R. 12329, Dellums (D-Calif.)
and others, to provide that a tax-
payer claiming conscientious objec-
tion to war may elect to have his
tax payments spent for nonmilitary
purposes;

® H.R. 12412, Armstrong (R-Colo.),
to provide eligibility under specially
adapted housing assistance for dis-
abled veterans program to any vet-
eran with a permanent and total
service-connected disability who is
subject to loss of muscular control
or seizures.

What They're Saying

“In reviewing the state of our
reserve forces and the manpower
mobilization potential, it became
obvious that the Selective Service
System cannot meet manpower mo-
bilization requirements in an ac-
ceptable time frame. To overcome
that deficiency, Selective Service
must be extricated from its present
deep standby status [and we must]
return to registration and classifica-
tion.”—House Armed Services Com-
mittee.

“. .. the All-Volunteer Force is a
peacetime concept that is not now
providing sufficient numbers of re-
serve personnel and would be hard
pressed to provide additional num-
bers of active recruits should the
national security require an expan-
sion of current active force levels.
Therefore, in an important initiative
the Committee voted 17 to 0 to re-
quire the Secretary of Defense to
conduct a study of alternatives to
the current All-Volunteer Force pol-
icies, including changes needed ir
current Selective Service laws
changes needed for an effective
standby draft for active reserve
components; and alternative way:
to improve and increase militar
recruiting.”—Senate Armed Sei
vices Committee. 1
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Sperry Update 4

. timely report of Sperry Flight Systems activities in the airline,
efense, space and general aviation markets.

sperry scores another
autopilot first.

McDonnell Douglas has autho-
ized Spernry to proceed with
levelopment of what will be the
irst digital flight guidance system
certified for commercial airline use.
The system is to be installed in the
new DC-9 Super 80.

With the Sperry system, airlines
will enjoy significant performance
improvements. including autoland,
and automated maintenance
management.

The Super 80 DFGS will con-
solidate into one box functions
1ormally requiring six to 10 boxes in
nalog autopilots. An automated
est system will cut airline cost of
wwnership through reduced
naintenence requirements.

Further savings will be realized
hrough a higher flight completion
iercentage made possible by the

utoland capability with a built-in
utothrottle. The systern will inte-
rate aircraft stability and control.
ight path steering and thrust
ranagement for more accurate
pproach guidance and simplified
ight management, while reducing
verall pilot workload.

penry ATE users
ow total 20.

The number of Sperry automatic
st equipment (ATE) users world-
ide has risen to 20 with orders from
agi Airways, British Airways, Air
lgerie and China Airlines.

While British Airways is among
e Sperry ATE users with more
an one system, the other three
lines are new users.

Space experimenters to use
Sperry Flexible MDMs.

Flexible multiplexer-demultiplexer
units for control of experiment pay-
loads aboard the space shuttle will
be supplied to NASA by Sperv.

The units are similar in function
to those being supplied by Sperry
for data handling and interface
between the orbiter's main general
purpose computers, spacecraft
subsystems and solid rocket boosters.
Unlike the orbiter and SRB MDMs,
the Flexible MDM offers the option
of passive cooling through the use
of a silverized Teflon radiator, which
is effective even when directed
towards the sun.

The Flexible MDM is so designated
because it is field programmable for
a wide variety of payloads. When
placed in NASA inventory, the units
will be leased by firms conducting
experiments in the shuttle bay.

Spenty leads way
in helicopter avionics.

Considerable attention is being
focused on Speny’s role in heli-
copter avionics and for good reason.
Speny, working with a number of
helicopter air frames and installers,
has secured single pilot IFR certifi-
cations on five helicopters, including
the Aerospatiale Gazelle and
Dauphin, Bell 212, Boeing/ MBB
BO-105 and Agusta 109A.

In addition. Bell selected Sperry
to provide the standard IFR package
for the 222 and Sikorsky will use
Speny flight director systems and
gyros in its S-76.

Sperry momentum wheel
stabilizes FLTSATCOM.

The first spacecraft in the Fleet
Satellite Communications program
is gyroscopically stabilized in space
by a Speny Flight Systems momen-
tum wheel assembly.

Speny's wheel provides three
axis stabilization of the satellite to
keep its 16-foot diameter dish
antenna pointed properly.

Attitude of the 1950 Ib. satellite
will be controlled by varying the
speed of the spinning gyroscopic
whee! in response to commands
from the on-board computer.

Remember us.

We're Sperry Flight Systems of
Phoenix. Arizona, a division of Sperry
Rand Corporation ... making
machines do more so man can
do more.

Ju
A-SPERRY

FLIGHT SYSTEMS



“For newbusiness at Vough
key. Butmanagement1

“Over its 61 year history, Vought has those product/market areas where our

firmly established a reputation as a de- energies and financial resources can be

pendable supplier of advanced technology  applied most productively.

systems. “With these now identified, we can
“The catalogue of our successes, focus our research, gain valuable lead

from the early Corsairs to the A-7, the time for development, predict productior

Lance artillery missile, the Scout launch requirements with greater accuracy, and

vehicle, and many others is so widely

recognized that it needs no repeating.

44" oday, we're looking to the future.

And as president of Vought, I'd

like to discuss the important plans

we’ve made for strengthening the

company in years to come.”

“Of course, a solid base of techno-
logical expertise will always be our key to
new business. But equally expert manage-
ment will have to be the hand that turns it
and opens doors for us.

“This new emphasis on management
is largely occasioned by the degree of
technological parity that’s developed
within the aerospace industry. We're all
bobbing beneath approximately the same
‘state of the art’ ceilings in most areas.
And while breakthroughs will continue
to occur frequently, they will also
tend to be more quickly :
matched by the competition.
Thus management of
technology becomes a
decisive issue.

“We’re achieving
our own management
goals by first identifying,
then concentrating on

Bob Kirk

President and Chief Executive
Officer of Vought Corporation




uperior technology is the
he hand that turns it.”

prove more knowledgeable and incisive at such as energy systems, space vehicle

the interface with prospective client com-
panies and governmental agencies.

¢ C\pecifically, the market areas on

which we are concentrating are:

missiles; space and strategic de-
fense; subcontract/specialty prod-
ucts/overhaul & modernization; and
military aircraft.”

“The last of these, of course, has
been Vought’s mainstay since its begin-
ning. And with the strong possibility for
several A-7 modifications, plus new
V/STOL and trainer programs for the
Navy, our military aircraft production
can be maintained at viable levels through
the next decade.

“In the missile area, we intend to win

- the prime contract award for the General
Support Rocket System (GSRS) while
continuing Lance production and enhanc-
ing our capabilities in guidance & control

and propulsion.
{ Each of the other market areas

Wy akesit o, sent a renewed emphasis
; g\\, = at Vought and will

: ‘,\ ey \QJ, spearhead much of

A 4 holds great promise for us as
oy f; well. Together, they repre-
..;.. s "f-;i f_!
7B :
el 1 oZ7 . our new business
i *
Supporting these
A\L8 "'.*:.xi'*-:s{%\_)efforts, we're cur-
: )k rently working in an
N, % Impressive array
¢ X@j{of specialty areas,

R
i ".:% ey

sub-systems, exoatmospheric maneuver-
ing devices, simulators, composites,
thermochromics, electronic intelligence,
hydraulics, hydrodynamics, and other
technologies.

“Because we're playing to our
strengths and skills in these activities, we
expect that Vought’s contributions will
continue to be sought. Indeed, we want
to be known as specialists who offer not
only superior technology, but technology
that's well-managed throughout the life of
any program.

44 Ydentifying our markets is but the

first phase of a sound manage-
ment program. In the coming weeks,
a series of messages similar to this
one will discuss our initiatives for
each market area in more detail.”

“IT hope you will find these messag-
es interesting and informative. Each will
feature a key Vought executive address-
ing a specific product/market area. They
will outline our current programs, im-
mediate objectives, and long-range goals
in depth. And the resultant image of our
organization will, I believe, be a clear and
accurate one.

“Vought has a role of leadership in
the aerospace industry today. As that role
changes and grows, we're prepared to
change and grow with it.”

YOUSHMT e,

Applying management to technology
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Managing Modern
Electronics

USAF’s biggest job in electronics is
to keep its perception of electronic
opportunities abreast of technology
in order to identify, build, and sup-
port electronic systems that will be
needed.

N thinking about the impact of

electronics on the Air Force and
on Air Force Systems Command'’s
role in its development, I'm struck
by how important and pervasive
electronics has become to all of
us. A title for this article was sug-
gested to me: "Electronics—The
Air Force's Central Nervous Sys-
tem."” That analogy is inadequate.
Electronics not only performs that
finetion, hut is now intimately in-
volved as our eyes and ears. |t is
central to our ability to communi-
cate and is fast becoming central
to everything else. It is, in some
cases, even taking over from bul-
lets and explosives; for example,
high-energy lasers.

The analogy of a human system
also breaks down when you con-
sider that electronics today gives
us the ability to see in the dark, to
see through bad weather, and to
act at great distances. Certainly,
the evolution we're seeing in elec-
tronics exceeds anything we're
seeing on a human scale. Unfor-
tunately, this rapid evolution brings
with it the familiar litany of in-
creased complexity, unreliability,
and high costs. Last year, when |
was Deputy Chief of Staff/Research
and Development (DCS/R&D) at
the Air Staff, | wrote in AIR FORCE
Magazine on this subject in detail,
as it applied to avionics. Later in
this article, I'll cover what we've
done since then to control the
mushrooming avionics business.
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BY GEN. ALTON D. SLAY, USAF,
COMMANDER, AIR FORCE SYSTEMS COMMAND

To cover adequately the broad
subject of Air Force electronics,
we should examine it from at least
two aspects—the impact of mod-
ern technology, and associated
policy and management practices
that apply to this field.

The Technology Impact

During my last tour as DCS/R&D,
| saw that more of our development
and acquisition budget was being
committed to electronics, year by
year, in almost every mission area.
Thisyear's budget submission con-
tains well over $1 billion of R&D
programs, directly involved with
electronics—more than one-fourth
of our total R&D budget. It was
also apparent, as we conducted
management reviews on each of
our programs throughout the year,
that many of the major issues are
intimately involved with electron-
ics and that, in fact, tremendous
reliance was being placed on elec-
tronics in all segments of our com-
bat forces.

As | came to AFSC and began
to review in detail the capabilities
of thiscommand, again | was struck
by the importance and influence
of electronics in the command’s
daily operations. Even the last
bastion of manual work, the ad-
ministrative office, is beginning to
show signs of the electronic revo-
lution in the form of computer ter-
minals and programmable type-
writers. Every AFSC base and, in-
deed, almost every AFSC organi-
zation has become dependent on
computers and their products. Even
my top executives receive much of
their “mail” via a cathode ray tube.

The AFSC Laboratories have al-
ways been at the cutting edge of
technology. Now the vast majority

of their operations and technical
programs use advanced electronic
technologies. What is particularly
significant is that electronics is now
assuming a vital role in some clas-
sically “'nonelectronic’ areas like
propulsion and weapons, so that
whole new mixes of technical dis-
ciplines are needed to cope with
these areas.

The impact of modern electron-
ics is probably most visible on our
emerging weapon systems. When
| say '‘modern electronics,” I'm
really referring to the order of mag-
nitude improvements in processing
and computation power afforded
by solid-state microelectronics. Itis
a well-documented fact that every
year since 1970 repeated micro-
miniaturization and integration of
solid-state devices have dou-
bled the complexity of semicon-
ductor devices while costs have
dropped dramatically. The intro-
duction of microcomputers and ad-
vanced memory technologies has
accelerated system performance
and further reduced hardware
costs. Of course, accompanying
all of this, our reliance on software
has drastically increased. Software
costs—the costs to write, test, and
support computer programs—are
becoming our major costs in field-
ing a new weapon system.

The processing power available
from digital microelectronics has
led to several significant trends
and created some significant prob-
lems. The ability to put together
small, relatively cheap computer
modules has led to the concept of
“‘embedded computers."” Thus, we
find that computational power is
being distributed throughout an
aircraft or spacecraft, rather than
being confined in one tidy central
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location. Immediately the specter
of compatibility is raised. Digital
data streams and computer soft-
ware are notably unforgiving. "'Just
one bad bit" is as serious as a
million bad bits if the system de-
sign is not sufficiently fault-tolerant.

Another major effect is that the
tremendous computational power
afforded by digital microelectronics
is causing us to change from basi-
cally an analog approach to adigital
approach in our weapon systems.
Equipment domains that were ex-
clusively analog, like radar and
- communications, have been swept
up by the digital revolution. Thus,
our modern generation of coher-
ent, high-resolution, synthetic ap-
. erature radars and antijam, high-
capacity data links and radios are
heavy users of the latest large-
scale integrated microelectronics.
Again, digital technology brings
problems with its blessings. Now
_it’s necessary for two communi-
. cating users of our latest antijam
radio to be synchronized in time
to accuracies of much less than
a millionth of a second. Also, with-
out a great deal of care, effects of
things like nearby lightning strikes
or nuclear events can raise havoc
with a digital system. Nothing
comes free.

Possibly one of the greatest
blessings of the digital revolution
can come from our ability to com-
bine functions through integrated
designs to obtain greatly improved
capability. Here | have in mind
such things as combining com-
munications, navigation, and iden-
tification functions into one system,
to share information and process-
ing power. This approach demands
a rigorous analysis of require-
ments and a detailed understand-
ing of interface requirements—
down to the last bit,

This is a big change. In times
past, our acquisitions of electronic
gear were limited in scope and
directed to specific tasks. The old
ARC-27 air-to-ground radio and
the VHF-101 radio set are exam-
ples of the acquisition emphasis
of the late 1950s and early 1960s.
These radios were acquired for
narrowly defined purposes and
within programs of limited scope.
Later on, the Air Force acquired
the TPN-19 and TPN-43 radars to
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General Slay was named Commander
of Air Force Systems Command in
February 1978, after having served
for more than three years on the
Air Staff as Director of Operational
Requirements and Development
Plans, Assistant Deputy Chief of Staff
for Research and Development, and
DCS/R&D. He flew 181 combat mis-
sions in Southeast Asia, where he
was DCS/Operations of Seventh Air
Force and Deputy for Operations,
MACV. He also has served as DCS/
Operations of Air Force Systems
Command, Commander of the Lowry
Technical Training Center, and Vice
Commander of Air Training Command.

perform very specific tasks. In the
latter two, however, the evolution
of emphasis toward standardiza-
tion had emerged. These radars
have often appeared as candidates
for adaptation in roles other than
those for which they were originally
developed.

New Emphasis in Development

The emphasis in Air Force elec-
tronics development is changing,
both in terms of the way we de-
velop new systems and the type
of systems we develop. Some past
programs have been carried
through engineering development
with little or no grasp of the opera-
tional requirement for the system.
Although in many cases there has
been a real, if unrecognized, need
for these programs, the days are
past when the Air Force has the
resources to develop technologies
for which an operational mission
has not been defined. A wide
range of new DoD and Air Force
directives requires that all new
programs document the opera-
tional need for the program at the
same time that they document its
technical feasibility.

Of particular importance in this
change of emphasis has been
OMB Circular A-109 and its result-
ing DoD Directives 5000.1 and
5000.2 governing the DoD acqui-
sition process. The principal thrust
of these directives is to formalize
the front end of the acquisition
process and base acquisition pro-
grams on clear understanding of

mission needs. These new direc-
tives, which will have a major effect
on future electronics acquisition,
were brought about partly as a re-
action to the problems encount-
ered in the past. All too often, the
services had leaped into one sys-
tem acquisition or another based
on a premature hardware choice,
without the thorough study of the
need or a search through the al-
ready existing and extensive in-
ventory of government electronics.

Electronics mushroomed. Every
need or system that came along
had some new and marvelous elec-
tronic solution that could be ap-
plied, supplied by a healthy, pro-
lific industry that was turning out
new devices and developments at
a phenomenal rate. New and bet-
ter technology was being intro-
duced so fast that systems often
became at least partially obsolete
while they were still in production.
The burgeoning market gave birth
to many a new electronics firm
both here and abroad, each with
its own new inventory of desirable
technology.

But costs also mushroomed. It
was only natural that the more
devices there were on the market,
the more varied and complex their
combinations could become. The
price of this complexity was longer
processes, requiring more labor
and greater skill, and these inevit-
ably equate to longer hours and
high labor costs. The market sup-
plying required materials for all
these developments also respond-
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ed to the growing demands with
growing prices. Hand in hand with
higher labor and material costs
came inflation, sometimes double-
digit, year-by-year adding to the
costs of systems whose acquisition
cycles extended over long periods.
The effects of inflation on the Air
Force budget are dramatically por-
trayed in the chart below, show-
ing the decrease in buying power
we have experienced since 1960.

In spite of all its investment in
electronic wonders, the Air Force
often found itself with another
problem—systems that could not
inferoperate. A test set designed
to check out a certain piece of
electronics on one aircraft might
not be usable on the same piece
in a different aircraft. Many an air-
base found itself with three or four
large computers, made by different
manufacturers, which could not
talk to each other. The tendency
to build specific equipment for

specific applications led to much
duplication.

Yet, surprisingly, gaps in capa-
bilities persisted. In efforts under
the stress of limited time to pro-
duce systems that worked, the
process of building in electronic
counter-countermeasures (ECCM)
features was often forgotten or ig-
nored. Another gap brought about
by increasing complexity was low
reliability. Some of the new gear
that came into the inventory at the
time was plagued by ridiculously
short mean times between failures.

The Architecture Approach
These problems were largely
effects of the technology explosion.
The Air Force came into this era
caught off balance without an ac-
quisition structure capable of deal-
ing with such rapid expansion and
with insufficient in-house expertise
to cope with the explosion. Over
the years, we have managed io

regain our balance, modifying and
beefing up our acquisition arm
and acquiring the needed exper-
tise within the Air Force. One evi-
dence of this is the fact that the
“architecture’” approach to mis-
sion area planning has taken hold.
“Architecture’ in this sense is a
disciplined approach to defining a
plan that integrates all acquisition
requirements with mission require-
ments to provide cost-effective,
time-phased systems to meet Air
Force needs.

The wisdom and utility of archi-
tectures (planning structures) for
command control and communi-
cations systems (or, for that matter,
any system) have now been proven.
We have attacked the C3® mission
area architecture by manageable
chunks, with an eye toward event-
ually tying the entire “"White House-
to-fighter plane" C2 structure into
a large systems architecture. This
is proving to be no small task.

THE EFFECTS OF INFLATION ON THE AIR FORCE BUDGET
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Looking at some of the existing
or germinating military C® archi-
tectures, we can highlight:

e Strategic C® (airborne com-
mand centers, missile control sys-
tems, WWMCCS, and the elements
of the Defense Communications

System);
e Tactical air control (sensor
management, aircraft identifica-

tion, targeting and strike control,
deployable and fixed theater Tac-
tical Air Control System);

e Satellites (all military C® space
segments);

e TRI-TAC (joint tactical
switched communications);

e S|IGINT (National Security
Agency planning structures);

e Avionics (integration of com-
munications, navigation, and posi-
tioning capabilities);

e JINTACCS (joint interopera-
bility of designated tactical infor-
mation systems);

e Army, Navy,
Corps C3 roadmaps;

e NATO Integrated Communi-
cations System.

(For a brief description of sev-
eral of the above programs, see
“What's Happening in Electronics
at ESD,” pp. 67-69.)

What can be gained by inter-
leaving and interfacing all of these
entities into a ‘‘grand-design’’
architectural system of systems?
We think much can be gained,
including, of course,

® |dentifying and designing in-
terfaces among architectures to
allow "‘cross-talk";

e Combining requirements, con-
cepts, capabilities, and acquisi-
tions to maximize opportunities
for joint and combined enterprises;

e Managing the scarcity of and
competition for dollars and exper-
tise.

Unfortunately, knowing what
must be done and why we should
do it does not make the job easy.
We must and are continuing to
perfect architecture for manage-
able chunks of the C? mission area
on a dedicated and determined
basis. We plan to assure ourselves
that each architecture does the
job in roadmapping our way
throughtheconcept/requirements/
goal statement/acquisition for its
specific ''chunk,” and then, when
the light is seen at the end of each

and Marine
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tunnel, we will put it all together!

We do believe that our whole
national C? structure can fit into
the classic input-processing-deci-
sion-execution loop of force man-
agement and can indeed lend it-
self to a supersystem architecture
that will work!

Perhaps the most intense effort
in our attempts to orchestrate C?
planning is in the area of the tac-
tical air control system (TACS).
Though one of the 'manageable
chunks' we spoke of earlier, this
architecture initselfis being broken
down into subarchitectures deal-
ing with a go-anywhere deploy-
able TACS, the European TACS,
and a Pacific TACS.

A unigue work-a-day team is
building this architecture. AFSC’s
Electronic Systems Division and
Tactical Air Command's Tactical
Air Forces Integration Group have
generated a Tactical Air Forces
Integrated Information System
(TAFIIS) Master Plan as the archi-
tectural vehicle. Within this plan,
we are structuring the integration
of such battle-area force-manage-
ment capabilities as information
gathering and processing (sensors,
fusion, correlation), directing and
executing (target and strike force
management), and the many C8
elements that make all this
possible.

This TAFIIS Master Plan will
form the core architecture for our
tactical C?® planning; that is, all
other tactical DoD C? architectures
(TRI-TAC, JINTACCS) will be
treated as adjuncts from an Air
Force point of view. The ensuing
architecture will then be integrated
into the all-tactical hoped-for
““grand design’' or system-of-sys-
tems architecture | spoke of pre-
viously.

An example of one new orga-
nization that has arisen to imple-
ment many of the new Air Force
concepts in electronics develop-
ment is the Deputate for Avionics
Control (DAC) being established
at AFSC’'s Aeronautical Systems
Division, Wright-Patterson AFB,
Ohio. This new organization is to
act as the focal point for all avi-
onics planning, development, ac-
quisition, and modification pro-
grams. The primary task of the
DAC is to develop, implement, and

oversee an Air Force Avionics
Master Plan that will serve as a
roadmap to show everyone where
we are going in avionics develop-
ment and indicate how we will get
there. In order to carry out this
master planning activity, the DAC
will have to review and coordinate
all major avionics programs as
well as to participate in develop-
ing new avionics requirements. The
DAC will have no avionics pro-
grams of its own to manage, but
will serve to coordinate the efforts
of all those organizations that do.

The examples of development
and management organizations
and concepts given above are just
a start for what the Air Force needs
to do in the near future. Whole
areas of electronics such as ECM,
ECCM, and space systems need to
be coordinated both within them-
selves and with all other elec-
tronics areas. These, in turn, must
be coordinated with materials,
structures, and other areas to pro-
vide a well-coordinated system/
function/requirement/method ap-
proach toward meeting the total
needs of the Air Force.

In Summary

The role of electronics in the
Air Force is constantly evolving
and expanding. We have tech-
nology available today that would
have been ridiculed as science fic-
tion only twenty-five years ago,
but that in another twenty-five years
may be looked on as simple and
totally outdated. Our biggest job in
Air Force electronics today is to
see that our perceptions of elec-
tronics evolve and expand with
the electronics field. The corollary
job of expanding and evolving pro-
cedures for identifying, building,
and supporting needed electronics
systems is equally important.

| have described some of the
new technology we are develop-
ing, some of the changes in our
management structures, and some
of our new approaches to viewing
the whole electronics area to show
that the Air Force is evolving and
expanding with electronics. But we
cannot become complacent with
what we have done; we must con-
stantly strive to do even more. |
feel we are meeting the challenge
and will continue to do so. a
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THE ELECTRONIC AR FORCE

ESD: Enhandng
Effectiveness Electronically

The Soviet Union’s accelerating
and broadening military research
and development program is
narrowing the US technological
lead in some, and overtaking this
country in other areas—with one
notable exception. The US lead in
information processing remains
sovereign and, by extension,
assures this country of superior C3I
(communications, command, con-
trol, and intelligence) capabilities.
USAF has assigned the crucial job
of building its strategic and tactical
C3] systems of the future to the
Electronic Systems Division of the
AF Systems Command.

R. RUTH M. DAVIS, Deputy

Under Secretary of Defense
for Research and Advanced Tech-
nology, has named eight “kingpin®'
technologies that combine to form
what she terms '“the technical
basis for our military future.” Five
of them are in the field of elec-
tronics. It is no coincidence that
these areas also form the techni-
cal underpinnings of C® (commu-
nications, command, control, and
intelligence), the controlling force
behind modern warfare and de-
terrence.

The Air Force Systems Com-
mand's Electronic Systems Divi-
sion (ESD) at Hanscom AFB,
Mass.—with the Rome Air Devel-
opment Center (RADC) and two
Federal Contract Research Cen-
ters, the MITRE Corp., and the

By EDGAR ULSAMER, SENIOR EDITOR

Massachusetts Institute of Tech-
nology’s Lincoln Laboratory—acts
as one of this nation's foremost
centers of C°l research, devel-
opment, and acquisition. The
ESD complex’s span of technical
functions extends from advanced
computers to microelectronics,
distributed C® system concepts,
sophisticated automation, and
“‘smart’ sensors to provide the
Air Force, other DoD elements,
and allied forces with vital C3l ma-
chinery and technigues. The end
products are multiple, intertwining
information networks that provide
the nation's military and civilian
leaders with the knowledge and
controls required for any effective
military action, from withholding
force to force reconstitution fol-
lowing nuclear attack.

The toughest part of ESD’s job,
according to its Commander, Lt.
Gen. Robert T. Marsh, is ‘‘front-
end definition,” meaning that C3l
systems designed today must suit
the ‘changing tactics, doctrines,
and weapon systems encountered
during their life cycle. ESD's re-
sponse to the certainty of change
and the uncertainty of its nature
is a policy of gradualism that
starts with ‘“'base-line systems"
that can grow and adapt to the
user's changing needs and phi-
losophies. Equally important, the
mission requirement statement

guiding the design concept must
not place the cart before the
horse. As defined by ESD’s Vice
Commander, Maj. Gen. Henry B.
Stelling, Jr., this means| that sys-
tems planning must revolve around
discernable functional needs and
resist the lure of designing against
available hardware. What makes
the challenge of. designing C?l
systems so much more difficult
than that of weapon systems is
that invariably they will have to
“interoperate’'—that is, work com-
patibly—with others that are either
much older or may not even have
reached the planning stage. The
fundamental reason is that in the
aggregate, C?l is a system of sys-
tems that must perform a multi-
plicity of functions—from ‘‘sens-
ing,"” sorting, and routing to eval-
uating, computing, and “fusing”
information—reliably, instantly,
flexibly, and securely in the face
of hostile action. Further, compli-
cations arise because of the need
to “interoperate” with C? systems
of allied nations, changes of na-
tional defense policy—to wit, re-
cent emphasis on defining a warn-
ing option that could support a
Launch from Under Attack (LUA)—
the advent of such weapons as
the cruise missile and the multiple
aimpoint MX ICBM; and mount-
ing national concern with space
systems survivability.

The New SPACETRACK System Program Office

Because of the latter concern,
ESD recently reorganized and
consolidated all work pertinent to
space defense under a new
SPACETRACK System Program
Office (SPQ), according to Gen-
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eral Stelling. Space defense obvi-
ously depends on the ability to lo-
cate, track, and identify space
objects. The currently used sys-
tem, Dr. William J. Perry, Under
Secretary of Defense for Research

and Engineering, told AIR FORCE
Magazine, consists mainly of a
ground-based radar sensor net-
work, designed for missile warn-
ing and which "‘has a very limited
capability to detect objects above
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3,000 nautical miles and has gaps
in the coverage below this al-
titude.” Hence the need for
GEODSS (Ground-based Electro-
Optical Deep-Space Surveillance
System), a near-term program
that is scheduled to become fully
operational in the early 1980s.

(Two near-term programs com-
plementing GEODSS, according to
Dr. Perry, involve warning of “im-
pending attack on one of our sat-
ellites,” to be installed in the
NORAD Cheyenne Mountain Com-
plex, as well as range and accu-
racy improvements of some space
surveillance radars.) GEODSS, ac-
cording to Col. H. J. MclLoud, Jr.,
of ESD’'s Surveillance and Navi-
gation Systems Deputate, will be
~able to track up to 200 objects
per night at altitudes ranging from
2,000 to 22,300 miles, or higher.
A prototype of the system was de-
veloped by MIT's Lincoln Labora-
tory and installed at Stallion Range
Center, White Sands, N. M. Per-
formance of the prototype system
~has exceeded ESD's specifica-
tions. A key feature of the GEODSS
is that its computer differentiates
between stars moving at a natural,
“sidereal” rate, and man-made
objects, such as satellites, which
don’t. The sophisticated telescope
focuses only on the latter cate-
gory.

GEODSS will be installed at five
sites spaced along the egquator
to provide worldwide coverage. A

The Rome Air Development Center's digital communications lest facility at Griffiss AFB,
N. Y., serves to analyze the performance of advanced communicalions systems.

$62 million contract was recently
awarded to TRW's Defense and
Space Systems Group for the sys-
tem. ADCOM will operate the
GEODSS.

The long-term solution for as-
suring optimized real-time surveil-
lance up to geosynchronous alti-
tudes, according to Dr. Perry,
appears to center on spaceborne
Sensors.

A new ESD space defense pro-
gram, the Pacific Radar Barrier,
is meant to detect foreign space
launches on their first revolution.
Two or three sites will be involved
in this $60 million program, ac-

cording to Colonel McLoud. One
of them is the US Army/Lincoln
Laboratory Altair X-band radar in
the Kwajalein atoll. Initial tests of
that system, following some modi-
fication, suggest that it can sus-
tain around-the-clock operation,
as required for space surveillance
work. Two additional island sites,
one in the central and the other
in the western sector of the Pa-
cific, are under consideration. The
GPS 10 radar, previously located
in Thailand, will be erected on
one site, while a new radar system
is likely to be placed on another
island.

Warning and Assessment Systems

The Enhanced Perimeter Acqui-
sition Radar Characterization Sys-
tem (EPARCS) program invclves
ESD’s upgrading of the US Army's
SAFEGUARD long-range radar
system in order to improve its
contribution to ADCOM’s ballistic
missile warning system. SAFE-
GUARD was canceled two years
ago, and its only operating ele-
ment, PAR, was turned over to the
Air Force for use in a warning and
attack characterization role.

Another ESD program that will
improve ADCOM’s ability to as-
sess the nature and scope of an
impending missile attack on the US
is known as the BMEWS Moderni-
zation. Purpose of this $100 million
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improvement is to increase the
bandwidth of the Ballistic Missile
Early Warning System’s (BMEWS)
detection and tracking radars.

Improved attack assessment is
being pursued also by RADC.
Working closely with the Air Staff
and ADCOM, RADC is exploring
two alternatives for attack assess-
ment concepts to support a Launch
on Assessment (LOA) option. TRW
and MITRE are examining the rela-
tive merits of centralized vs. dis-
persed information processing, ac-
cording to the RADC Commander,
Col. J. Z. Dillon.

Late last year, ESD awarded
three contracts to General Electric,
Raytheon, and RCA to examine de-

sign alternatives for a shipborne
phased-array radar system known
as COBRA JUDY. The system,
General Marsh said, is to provide
the intelligence community and
the US Army’s Ballistic Missile De-
fense Agency with information con-
cerning foreign ballistic missile
launches, It will employ technol-
ogy developed for COBRA DANE,
ADCOM's phased-array radar on
Alaska’s Shemya Island. COBRA
JUDY, according to congressional
testimony, will flesh out intelligence
information about Soviet ballistic
missile development programs as
well as aid threat analyses by the
Ballistic Missile Defense Agency.

Terming COBRA JUDY one of
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ESD's most “thoroughly scrubbed
definition efforts,” General Marsh
said that a contractor will be se-
lected from among the three com-
peting companies late this year.
The system will be installed on the
USNS Observation Island, a naval
ship now mothballed. A substantial
amount of the costs of COBRA
JUDY, according to Colonel Mc-
Loud, will go toward refurbishing
and modification of the ship. The
system is to become operational
in the early 1980s.

Within a few years, two sophisti-
cated, dual-faced, phased-array
radar systems, one located at Otis
AFB, Mass., and the other at Beale
AFB, Calif., will provide rapid early
warning of SLBM launches against
the US, and will also catalog posi-
tional and velocity information
about satellites in low earth orbits.
Capable of reaching out about
3,000 nautical miles from the coast
line, these PAVE PAWS radars can
predict the impact point of a hos-
tile SLBM within about twenty-five
miles and thus characterize the
nature and intent of an impending
attack with considerable detail.
The $100 million program, carried
out by Raytheon’s Equipment Div.
as the prime contractor and IBM
as-the software developer, will-be
linked to NORAD's Cheyenne

Right: The phased-array PAVE PAWS
system will provide rapid warning and
attack assessment of SLBM launches.
Below: COBRA JUDY phased-array
radar is being installed on the USNS
Observation Island.
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Mountain Complex, the National
Command Authorities (NCA),
NORAD, and SAC to provide SLBM
information. Space information will
also go to NORAD.

Initial alignment and calibration
of the system’s nearly 3,600 an-
tenna elements at the Otis site are
in progress, and construction is
under way at Beale AFB, accord-
ing to Colonel McLoud. Raytheon
has operated the radar at the Otis
site at low-duty cycles and low
average power densities while

aligning the antenna arrays. How-
ever, they are expected to reach
full power and duty cycles during

the summer months for integration
and test. PAVE PAWS radiation
levels are not expected to differ
measurably from those caused by
radio and TV broadcasts in all
areas off the Otis installation. A
suit by environmentalists against
the government in connection with
PAVE PAWS is pending.

ESD's peacetime Joint Surveil-
lance System (JSS) is currently in
design verification, carried out by
the Hughes Aircraft Co. Pegged
at about $160 million, JSS is a new
North American radar and control
center network that performs
peacetime airspace surveillance

L
—,

-.: - ‘&‘

AIR FORCE Magazine / July 1978



for the Aerospace Defense Com-
mand, the Alaskan Air Command,
and Canadian Forces. It will re-
place the existing SAGE system.
In Alaska, JSS will do double duty
by serving also as a tactical air con-
trol system. About forty radar sites
of JSS will be operated by the FAA
(Federal Aviation Administration),
according to Colonel McLoud, thus
reducing the system’s life-cycle
costs by more than $100 million
annually. Information from the sys-
tem’s civilian and military radar
sensors feeds into ROCCs (Region
Operations Control Centers), where
data processing, display, and com-
mand and control functions are
carried out. In wartime, JSS, a
“soft"” system, would be replaced
by the E-3A AWACS.

SEEK IGLOO, an extension of
JSS in Alaska, involves the instal-
lation of new long-range radars
that—because of better reliability
and maintainability—will cut op-
erating costs and manning. While
boosting USAF’s surveillance ca-
pabilities, SEEK IGLOO is ex-

pected to save about $30 million
in annual costs and make it possi-
ble to cut manning from 850 to
eighty-seven personnel. SEEK
IGLOQ's radars reach out 200
nautical miles. Rotating a full 360
degrees, the system will provide a
year-round surveillance capability.

An even more ambitious ESD
radar airspace surveillance pro-
gram, SEEK FROST could replace
the 3,000-mile-long Distant Early
Warning (DEW) Line system span-
ning North America’s Arctic re-
gion, according to ESD's Deputy
for Development Plans, Col. M. H.
Alexander. The system probably
will be built jointly with Canada,
whose territory the DEW Line tra-
verses, and will include detection
capabilities for both manned and
unmanned air vehicles.

SEEK FROST envisions the use
of modern minimally attended and
unattended radars to improve air-
space surveillance while cutting
costs. In case of failure, the auto-
mated unattended stations diag-
nose the fault and report the nec-

essary details to a central mainte-
nance depot. A repair crew would
then be flown to the site by heli-
copter. Overlapping coverage by
the robot radars provides back-
stopping in case of failure by one.

Another ESD program to detect
bombers and other aircraft is
OTH-B (Over-the-Horizon Back-
scatter) radar. Currently in an ex-
perimental, "“proof-of-technology”
state, the program was restruc-
tured because of technology un-
certainties and cost implications
from a single-phase development
to a two-phase program. The pro-
gram is likely to remain in an ex-
perimental state for another year
or two, according to General
Marsh. If OTH-B is cleared for pro-
duction thereafter, two sites, one
on the East Coast and the other on
the West Coast, will provide warn-
ing against air-breathing vehicles
at all altitudes out to a distance of
1,800 nautical miles. Tests of an
experimental system, built by Gen-
eral Electric, are being carried out
near Moscow/Caratunk, Me.

Advanced Space Surveillance Systems

Air Force elements, including
the Air Force Geophysics Labora-
tory (AFGL) at Hanscom and
RADC, in concert with the De-
fense Advanced Research Projects
Agency (DARPA), are working on
an experimental sensor system
known as TEAL RUBY. Basically
aimed at aircraft and cruise-mis-
sile detection, this new spaceborne
sensor is slated to be launched by
a USAF Space Transportation Sys-
tem (Space Shuttle) flight in 1981,
according to DARPA Director Dr.
Robert R. Fossum. TEAL RUBY is
a part of a new infrared space sur-
vejllance technology that Under
Seacretary Perry stated could detect
surface-to-surface, surface-to-air,
and air-to-surface missiles as well
as make possible “tactical surveil-
lance of theater battlefield events.”

One of the technologies under-
lying TEAL RUBY is multiplex
sp]bc!roscopy that permits the si-
multaneous measurement of wave-
lengths that enter the spectrometer
and cataloging aircraft and missile
signatures in terms of engine emis-
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sions as well as airframe and sun-
glints. Two basic approaches are
involved, detection of the active
emissions of the vehicle as well
as the measurement of infrared
signatures against which these ob-
jects must be detected. In addi-
tion to providing target and back-
ground information from space in
a number of spectral bands, the
TEAL RUBY sensor will include
on-board signal processing for
real-time detection and tracking
and a filter for background sup-
pression, according to Dr. Perry.

Development and acquisition of
the DARPA/USAF TEAL RUBY
spacecraft will get under way in
FY '79. The same spacecraft will
be used also for two secondary
experiments, a NASA-developed
ion thruster for long-term station
keeping in space, and an Army ul-
traviolet spectrometer.

Several years ago, the Air Force
and other elements of the Defense
Department undertook a review of
the technical means for deep-
space surveillance emphasizing

ground-based systems. But two
basic problem areas became evi-
dent and insuperable. In order to
get full surveillance, at least four
geographically widely separated
ground stations are required. This
poses difficult political problems.
On the other hand, the review con-
cluded that the cost of creating a
"DEW Line" for space surveillance
would be prohibitive. Conversely,
by taking the platforms for deep-
space surveillance themselves into
space eliminates geopolitical rami-
fications and when used for multi-
ple purposes could offset the
otherwise higher life-cycle costs
of a space-based system.

The result of the review was a
tentative step toward improve-
ments in space surveillance and
toward advances and refinements
of the Early Warning Satellites.
Common to both missions, ac-
cording to Dr. Perry, is an en-
hanced capability ''to detect target
signatures from among space or
earth background clutter and, at
the same time, to maintain the high
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search rate required for a surveil-
lance system.” Hence, two mutu-
ally reinforcing space experiments,
the USAF Mosaic Sensor Program
(MSP) and DARPA's Mini-HALO
scheduled for joint launch in 1983.
Two performance traits character-
ize both systems, Dr. Perry told
AIR FORCE Magazine: Better ac-
curacy and improved sensitivity,
meaning the systems “would be
able to see much smaller targets.”

MSP, according to Dr. Fossum,
is a “natural evolution” of the ex-
isting early warning satellite infra-
red sensor technology. It is based
on a ''mosaic” technique that in-
tegrates large arrays of individual
sensors. MSP, according to the
DARPA Director, will be able to
“‘stare’ rather than having to scan

in the manner of conventional sur-
veillance systems. The system will
be able to take a panoramic look
rather than using the less sophisti-
cated technique of sweeping like
a searchlight, which allows obser-
vation of only those events that
fall within the focus of the sweep-
ing beam.

Scheduled on the same launch
is the potentially more capable,
technically more risky Mini-HALO.
The two approaches, Dr. Fossum
stressed, are not competitive, but
rather “‘represent different levels
of technological sophistication" to
enable the Air Force to find the
best solution for the Early Warning
Satellite follow-on system. Key to
the Mini-HALO demonstration is
the space testing of silicon mono-

lithic arrays as well as of the sys-
tem's special spectral filters and
signal processors. If Mini-HALO
proves out and is accepted by
USAF, Dr. Fossum said, the full-
sized operational HALO is likely to
be assigned multiple space sur-
veillance missions.

HALO's ability to perform sev-
eral missions rests on its wide field
of view and geosynchronous alti-
tude. Defining the precise nature
of HALQ, in case the Air Force
selects this technology for the
early warning mission, would be
up to USAF. The Space Shuttle is
of critical importance to HALO,
which is predicated on assembling
large segmented mirrors in space.
This can be done only with the
Shuttle.

The Air Force Satellite Com-
munications System (AFSATCOM)
| will enable the National Com-
mand Authorities to exercise rapid,
efficient command and control of
nuclear forces through satellite-
based ultrahigh frequency (UHF)
communications capable of op-
erating at a teletypewriter rate of
100 words per minute. ESD is re-
sponsible for AFSATCOM I's air-
borne and ground terminals, with
AFSC’'s Space and Missile Sys-
tems Organization (SAMSQ) over-
seeing the systemn's spdce sey-
ment. Electronic Systems Group
of Rockwell International, TRW,
and Hughes are the principal con-
tractors of this system, which is
scheduled to achieve initial oper-
ational capability (IOC) next year.

The system's space segment
consists of special transponders
on selected DoD host satellites in
equatorial, polar, and other orbits.
These include, according to Dr.
Perry, the Satellite Data System,
FLTSATCOM (the Navy’'s Fleet
Satellite Communications system,
which allocates seven 5 kHz anti-
jam channels to the Air Force), as
well as backup transponders on
“other DoD host satellites. This re-
dundancy will provide AFSAT-
COM'’s space segment with a lim-
ited degree of survivability to phys-
ical attack."” Installation of AFSAT-
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AFSATCOM and SSS

COM I's UHF terminals on B-52,
E-4B, Navy submarine communi-
cations relay, FB-111, and EC/RC-
135 aircraft, and in ICBM launch
control centers is under way and
will be completed within three
years, according to General Marsh.
Some of the ground-based termi-
nals seiving SAC, Air Force Com-
munications Service, and others
can receive and transmit at the
same time. The terminals aboard
the bomber force are miniaturized
teletype keyboard and printer
units. A global C? system that can
launch a strategic nuclear force,
maintain two-way communications
with the force, and internet the
CINCs of the unified and specified
commands must be able to with-
stand physical and jamming at-
tacks. AFSATCOM |, according to
Under Secretary Perry, requires
improvements in both areas. "‘Both
electromagnetic and physical sur-
vivability enhancements are
planned for the Strategic Satellite
System (SSS), into which AFSAT-
COM eventually will evolve,” ac-
cording to Dr. Perry.

Two Lincoln Experimental Satel-
lites, LES 8/9, were launched into
near-geosynchronous orbit two
years ago to demonstrate a num-
ber of advanced technologies per-
tinent to MILSATCOM systems.
Included were "high-power radio-

isotope thermoelectric power
sources to increase satellite nu-
clear hardness and to eliminate
the large radar cross section of
solar panels; a new gyro that could
eliminate dependence on conven-
tional sensors for satellite attitude
control, which are vulnerable to
nuclear effects; new frequency
bands for communications; and
advanced antijam techniques,” ac-
cording to Dr. Perry. Possibly para-
mount among the “firsts" scored
by the two experimental satellites
is their ability to communicate re-
liably and directly with one another
and with airborne terminals be-
yond the range of single satellite
relay and thus dispense with reli-
ance on intermediate ground ter-
minals. For the moment, the
ground terminal is far and away
the most vulnerable ‘“node" of
strategic communications. The
LES 8/9 demonstration confirmed
that data links between satellites
and airborne command posts can
be maintained during the transat-
tack and postattack phases of
nuclear war.

The FY '79 Defense budget re-
quest seeks $33 million for the
AFSATCOM program. This amount
includes $13.6 million to initiate
SSS and funds for the planned-
for host satellites, such as DSCS
[l (Defense Satellite Communica-
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tions System) and the Navstar GPS
(Global Positioning System) Phase
[l spacecraft.

Purpose of the new single chan-
nel transponder is to deliver the

Emergency Action Message (EAM)
to nuclear-capable forces and thus
provide a redundancy for AFSAT-
COM .

Definition studies of the Stra-

tegic Satellite System are being
carried out by ESD, SAMSO, and
other Air Force and Department of
Defense elements, according to
the ESD Vice Commander.

General Purpose Satellite Communications System

A major, ambitious satellite com-
munications system, the General
Purpose Satellite Communications
System (GPSCS), is currently un-
der extensive review. It is meant
to enable the Defense Depart-
ment to communicate on a global
scale with mobile forces from all
services. The program—at present
in concept validation—probably
will involve four operational satel-
lites in synchronous orbit with ad-
ditional standby satellites to pro-
vide backup for both increased
capacity and survivability. A key
requirement is high jam resistance,
a trait not easily obtainable with
UHF (ultrahigh frequency) com-
munications. Yet general purpose
mobile, or easily transportable,
~ ground terminals and tactical air-
craft as well as man-portable units,
- favor the use of UHF since long-
haul, high-data-rate communica-
tions satellites require larger and
heavier antennas. A number of
advanced techniques, including
“crossbanding” and different fre-
quency ranges, are being consid-
ered to provide high jam resistance
while retaining compatibility with
UHF ground terminals.

The Air Force Geophysics Lab-
oratory (AFGL) at Hanscom AFB

is a key participant in the joint
USAF/NASA Spacecraft Charging
Technology Program that probes
the charged particle fluxes affect-
ing and endangering satellites and
communications at geosynchro-
nousand otherhighorbital altitudes.
Generated by geomagnetic storms,
energized electrons can induce
voltage differentials of more than
10,000 volts on exposed space-
craft surfaces. Under certain con-
ditions the consequences can be
destructive by breaking down the
spacecraft's thermal insulation and
then causing a lightning-like dis-
charge. AFGL is not only develop-
ing models of these particle fluxes
and their intensity variations, but
is also working on protective mea-
sures. An important step in this re-
gard will be the SAMSQ/AFGL

‘SCATHA (Spacecraft Charging at

High Altitude) satellite scheduled
for launch next year.

SCATHA’s instrumentation will
include electrostatic analyzers,
charged particle flux spectrome-
ters, and electron and ion beam
systems to assess the feasibility
of actively controlling satellite
charging and discharging. AFGL
Commander Col. Bernard S. Mor-
gan told this writer that rather than

permit the buildup of positive or
negative charges of possible cata-
strophic consequence on the
spacecraft, AFGL's system will dis-
charge or equalize the electrical
potential. Measurements to be
taken by SCATHA will also help
in establishing the characteristics
of the particle fluxes and thus the
degree of disruptive and destruc-
tive effects of spacecraft charge
buildup on military satellites. Until
USAF has come up with a reliable
model of these phenomena, it must
provide military satellites and their
circuits with electrostatic shielding
that may be excessive.

In connection with microelec-
tronics vulnerability to the natural
radiation environment, AFGL is
actively developing a series of
charged particle energy spec-
trum models and electron detec-
tors under the Environmental Ef-
fects on Space Systems Program
to measure the dosage input to
on-board electronic systems, The
main contribution comes from one
to ten MeV trapped electrons
which are expected to increase
substantially in number as the so-
lar maximum is reached. The de-
tectors will be flown on numerous
Department of Defense satellites.

SACDIN—Survivable and Jam-Resistant

The SAC Digital Network
(SACDIN), along with AFSATCOM,
a key component of the Defense
Department's World-Wide Military
Command and Control System
(WWMCCS), is vital for improved
data communications capabilities
for CINCSAC, according to Gen-
eral Marsh. The program, previ-
ously known as SATIN IV, was
scaled down last year in response
to congressional demand for lower
costs. Purpose of the system is to
furnish highly responsive, function-
ally survivable, and secure com-
munications between SAC’'s Com-
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mander in Chief, the NCA, and
SAC missile and bomber/tanker
command posts.

Under contract to the Defense
Communications Div. of Interna-
tional Telephone & Telegraph
Corp., the revised SACDIN pro-
gram is under review by Con-
gress. The system eventually will
link the alternate National Military
Command Center at Fort Ritchie,
Md., with various SAC command
posts and [CBM launch control
centers. The latter are tied in with
Minuteman llI's Command Data
Buffer system that permits rapid

retargeting. SACDIN will be de-
ployed in both hardened and un-
hardened sites and will be pro-
tected against nuclear effects to
the same degree as the Minute-
man capsule.

Another key ESD program to im-
prove the effectiveness and surviv-
ability of the nation's strategic
C3l capabilities is the Advanced
Airborne Command Post E-4 air-
craft, This system already has re-
placed the older EC-135 National
Emergency Airborne Command
Post aircraft and is scheduled
also to perform the SAC "'Looking
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Top: USAF’s new High-Performance Precision Approach Conirof Radar, the
AN/GPN-22 HI-PAR, is under development by ESD. Above: HI-PAR is shown
undergoing tests at Raytheon Co.'s Wayland, Mass., facility.

Glass" assignment in the future.

Col. R. H. Hansen, E-4 Program
Director, told AIR FORCE Maga-
zine that flight testing of the sys-
tem's ""B" version is being carried
out by Boeing, the prime contrac-
tor. Upon completion of the flight-
test program, the Air Force will
conduct an independent forty-
five-day test to be followed by a
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three-month test of the system's
nuclear hardness. The “A" ver-
sion of the system uses the basic
C® equipment of replaced EC-135s.

The E-4B configuration incorpo-
rates newly developed C@l equip-
ment in addition to the C3
equipment installations and air-
craft modifications performed by
E-Systems of Greenville, Tex. The

system uses long trailing antennas
for its VLF (Very Low Frequency)
communications that resist disrup-
tion by nuclear effects to a high
degree. Adapted from a US Navy
aircraft that communicates with
submerged submarines, the E-4
uses an antenna that, depending
on need, can reel out a lower wire
up to five miles in length and an
upper wire up to one mile long,
according to Colonel Hansen.

The nature and capacity of the
E-4’s future automatic data pro-
cessing equipment—on-board
computer, data storage, and link to
WWMCCS—continue to be the
subject of studies by ESD and
other Defense Department agen-
cies. A recently approved Defense
Department recommendation (see
June '78 issue, “Focus On . . .")
calls for a fleet size of six aircraft.
The program'’s price tag will reach
about $1 billion, according to
Defense Secretary Harold Brown.
The aircraft can be used for either
the NCA or the CINCSAC mission
with only minor equipment
changes, Colonel Hansen said.

ESD's CINC mobile Airborne
Command Center (ABCC) pro-
gram, according to General Marsh,
is under high-level review in the
Pentagon centering on grafting
onto the system WWMCCS re-
quirements for a rapidly deploy-
able ground-based C3 facility. The
primary purpose of ABCC is to
give theater CINCs an advanced,
highly mobile C? system to man-
age contingency situations. ESD
plans to submit specific recom-
mendations concerning aircraft
suitable for the ABCC mission as
well as the initial C® package to
the WWMCCS Council in the near
future. Full program definition
would take place thereafter, he
said.

Candidate aircraft for the ABCC
mission include the C-141, 707,
and C-135. If the requirement for
a fast-reaction, mobile ground sys-
tem is incorporated, the C-141 ap-
pears to be the only choice, Colo-
nel Alexander said. The ground-
based system would require a
roll-on/roll-off capability for at
least the core elements of the
Army's C® needs, thus providing
an initial surge capability.

(Continued on p. 57)

AIR FORCE Magazine / July 1978



|
' Accurate command decisions
e obviously vital at all levels of
e nation’s military forces.

Today these decisions must
: based on a wide variety of com-
lex information gathering

stems throughout the Depart-
rent of Defense and other govern-
ient agencies.
' What was needed was a
ncept to integrate the many
oD systems —and thus help
ssure the smooth and rapid flow
f information for real-time
2sponse among all services and
perational commands around
ae globe.
To this end, the Department

f Defense selected IBM to help
efine the system architecture
equired for a Worldwide Military
Jommand and Control System
WWMCCS). The fully imple-
1ented WWMCCS will include a
etwork of specialized Command
nd Control Systems capable of
»mmunicating with each other
r coordinated decision-making.

ForWWMCCS, IBM applied
25 years of experience in devel-
oping both hardware and software
for complex real-time command,
control and communications
systems for the military, NASA
and other government agencies.

And our credentials speak for
themselves. In systems like
Safeguard, NASA’s real-time
command and control center, the
FAA’s Enroute Air Traffic Control
network, the large scale central
processing system for the E-3A
(AWACS) aircraft, communica-
tions processors for the Joint
Tactical Information Distribu-
tion System (JTIDS) that will
handle command and control
communications for all services.

With this background, IBM
is helping make a complex systems
concept like WWMCCS work to a
common purpose for both the
strategic and tactical require-
ments of DoD. A challenge that
reflects IBM’s experience in
related programs of design-to-
cost systems, command and
control, communications, navi-
gation, electronic counter-mea-
sures, ASW helicopters, shipboard
and submarine sonar, ground
tracking and launch control.

Federal Systems Division
Bethesda, Maryland 20034




If the Red Bareff had a
Wesnnghous’e Tail Warning Set,

¢

he might still be flying today.

- Air'combat has changed dramatically
since the days of the Red Baron and
the first aerial duels. In those early con-
tests, Tail Warning was simply a glance
over the shoulder. Today, threats come
too quickly to rely on visual contact,
and survival is a matter of split-second
timing.

The Westinghouse AN/ALQ-153 Tail
Warning Set provides increased pro-
tection from these threats. Designed for
tactical and strategic aircraft common-
ality, this solid-state, digital system will
give F-15, B-52, and F-111 crews

advanced warning and accurate identi-
fication of threats approaching from the
rear. The ALQ-1563's extensive fault
isolation and built-in test features are
designed for high user confidence and
reduced maintenance and support
costs. The superior performance
characteristics of the Tail Warning Set
have been demonstrated during
comprehensive ground and flight tests
against live threats at Eglin
Air Force Base.

Protect your aircraft with the
AN/ALQ-153 Tail Warning Set.

Westinghouse. A powerful part of defense



The Air Force's broadly capable
E-3A AWACS, an ingenious com-
bination of jam-resistant radar and
flying computer, 'is a program
that is going exceedingly well,”
General Marsh told this reporter.
Seven production aircraft, built by
Boeing, have been delivered.
These seven Tactical Air Com-
mand E-3As are operational at
Tinker AFB, Okla. USAF is sched-
uled to operate thirty-four E-3As,
Iran has ordered seven, and a
decision by NATO to buy a signifi-
cant number for use by several
member countries is pending.

The system, a Boeing 707 jet-
liner equipped with an advanced
"“look-down" Westinghouse radar
linked to sophisticated data pro-
cessing, is, as General Marsh
pointed out, “more than just a
radar in the sky." With its ability
to survey and monitor in real-time
more than 250,000 square miles—
and the airspace above—as well
as to transmit what it sees to
ground commanders, AWACS
promises a revolution in tactical
.command and control. In a recent
test operation involving an E-3A

The E-3A AWACS

operating in the western regions
of the US the panoramic view of
what its radar saw was transmitted
by TV to the ground and relayed
to displays on the East Coast.

An important strategic mission
that the E-3A is meant to perform
involves support of US air defense
requirements in wartime. To ac-
complish this, the E-3A will de-
ploy to ADCOM bases and train
with both the current SAGE and
later the Joint Surveillance Sys-
tem’s Regional operational contro!
center personnel, according to
General Marsh.

In connection with both its
theater and ADCOM missions,
AWACS is undergoing tests to
assess its capability to detect and
track cruise missiles in ground
clutter. So far, General Marsh said,
the limited testing is insufficient to
draw definitive conclusions on its
capability against low-flying cruise
missiles.

Occasionally questions are
raised about the advisability of
equipping the E-3A with a self-
defense capability. ‘1 believe we
can defer that decision, since we

have the potential for doing so. In
the meantime, the system has
intrinsic, indirect self-defense ca-
pabilities. We can go below the
horizon, we can call in inter-
ceptors, and we can direct friendly
SAMs against airborne threats.
Eventually, of course, it may
become necessary to deploy an
organic self-defense capability,
but that need is not yet in sight,”
according to General Marsh.

The E-3A’s ‘“‘connectivity” with
other C8® systems through video
and other data links extends now
to the Tactical Air Control System
(TACS) in Europe and, thereby,
to NATO's Air Defense Ground
Environment (NADGE) system.
According to Harry Richter of
ESD's Deputate for Control and
Communications Systems, an in-
terim buffer system, SALTY NET |
and I, which matches up different
computer message formats and
transmission speed rates between
AWACS and ground-based USAF
and other NATO tactical air control
systems in Europe, is now in oper-
ation. The full system, SALTY NET
[, will be operational late this year.

An important element of the
AWACS program is the system’s
linkage to the Joint Tactical [n-
formation Distribution System
(JTIDS). Flight testing of the E-3A
JTIDS waveform “A’" terminal was
completed successfully late last
year. Testing of the operational
waveform “B' is now under way.
The JTIDS program is a major
joint service effort carried out by
ESD, to exploit modern time divi-
sion multiple access, and other
even more advanced technologies
for multiservice jam-resistant com-
munications networks. JTIDS,
General Marsh pointed out, opens
the door to ‘“fusing all tactical
battlefield C?® into a cohesive
structure and thus making it possi-
ble to correlate and manipulate
the data flow between all sensors
and weapons on the battlefield.”

Expected to evolve into a $2
billion-plus program, JTIDS in-
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volves the development of three
classes of terminal equipment.
Class | is for large aircraft, such as
the E-3A, and surface ships.
These units weigh about 330
pounds and are the size of a small
refrigerator. Class !l terminals are
meant for small aircraft and ships
with volume constraints. These
units are being developed under
Navy auspices, weigh about ninety
pounds, and occupy about two
cubic feet of space. Such fighter
aircraft as the F-14, F-15, and F-
16 will use these terminals. Class
Ill involves the development of
battery-powered backpack and
missile terminals that weigh no
more than twenty-five pounds. For-
ward air controllers and selected
Army personnel will use these
units. Their deployment aboard
some theater missiles is also
planned.

ASIT, or Adaptable Surface

Interface Terminal, is another ma-
jor JTIDS component currently in
engineering development. 1BM,
Mr. Richter said, was awarded a
contract to build thirteen ASIT
terminals over the next two years.
Purpose of ASIT is to tie the Class
| JTIDS terminal to existing C3
systems, such as NADGE. It also
has potential application to the
Army tactical control system. In
order to ensure interoperability
with allied forces, the Defense
Department has offered JTIDS to
NATO for its ECM Resistant
Communications System. Two
JTIDS terminals were delivered
early this year to the SHAPE Tech-
nical Center for extensive testing.

JTIDS uses TDMA or an ad-
vanced, hybrid DTDMA (Distrib-
uted Time Division Multiple Ac-
cess) to transmit digital data over
jam-resistant broad bandwidths.
As the term denotes, TDMA di-
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vides time rather than frequency
to communicate with individual
participants on a noninterference
basis. Since it “frequency hops”
across a wide spectrum, it is
highly jam-resistant. Each unit of
time is divided into a large num-
ber of time slots, and a precise
synchronization arrangement allo-
cates the slots to individual users
for the transmission of short bursts,
or “pulses,” of digital data. All
participants have linkage, called
“connectivity,” with all others, and
there are no central nodes whose
disruption or destruction could
cause a system-wide failure. Mes-
sages are encoded so that each
user can select only those cate-
gories of information that interest
him.

DTDMA is even more complex
and permits several users to trans-
mit at the same time by inter-
leaving their transmissions on a
pulse-by-pulse basis, with special
receivers sorting out the pulses
from the various users and reas-
sembling them into messages.

JTIDS, according to General
Marsh, can be hardened against
nuclear effects ‘as much as any
other C3 system."” A full-fledged
status report on the JTIDS pro-
gram was forwarded to the De-
fense Systems Acquisition Review
Council (DSARC—the Pentagon
agency that grants or denies go-
ahead on major programs) this
spring prior to a DSARC | deci-

sion, according to Mr. Richter.

Last year, the Defense Depart-
ment and a number of other
relevant government agencies
conducted an extensive joint eval-
uation to verify the electromag-
netic compatibility of JTIDS with
FAA air traffic control systems.
Key contractors of the JTIDS pro-
gram are Hughes, ITT, and Singer-
Kearfott.

Separate from JTIDS but per-
forming a complementary role are
two other ESD programs, HAVE
QUICK and SEEK TALK. Both sup-
plement the demand for jam-
resistant, secure voice communica-
tions. HAVE QUICK will provide
tactical aircraft with stopgap air-
to-air and air-to-ground-to-air
jam-resistant UHF voice commu-
nications. This interim system is
limited to near-term EW threats.
By about 1985, ESD's jam-resis-
tant, secure voice communications
SEEK TALK, a spread spectrum-
pseudo-noise system, is sched-
uled to take over from HAVE
QUICK, according to Mr. Richter.

SEEK TALK is currently in
Phase | study involving four con-
tfractors: Hazeltine, General Elec-
tric, ECI Division of E-Systems,
and Magnavox. These studies are
to be nompleted late this summer
and should lead to the definition
of a base line system, Phase Il
involves procurement of several
competitive advanced develop-
ment models. Objective of the

MAX PARTICLE SIZE

third phase of SEEK TALK, ac-
cording to Mr. Richter, is the par-
allel pursuit of engineering de-
velopment models that will
undergo both development and
initial operational testing and eval-
uation. The final phase, to be
reached in about five years, in-
volves production of the opera-
tional systems.

SEEK TALK is tailored for oper-
ation in future high-threat, ECCM
(electronic counter-countermea-
sure) dependent environments by
providing tactical airpower with a
voice communication system that
features high jam-resistance, the
ability to communicate in a con-
ference fashion, and security from
enemy monitors, in that order of
importance. SEEK TALK will per-
form about the same operational
functions as the present tactical
UHF-AM radios. One of the key
requirements of the program is to
retain major features of the cur-
rently used tactical radios.

The Air Force is attempting to
integrate JTIDS, SEEK TALK, the
Global Positioning System (GPS),
and the Inertial Navigation System
(INS) of tactical fighters under its
CNPI program (communication,
navigation, and positioning inte-
gration). Managed by LCGD, the
goal of CNPI is to minimize cost
and maximize operational advan-
tages through avionics systems
that have commonality, modularity,
and compatibility.

| SNOW SAMPLER

This Lear-36, under contract to the Air Force Geophysics Laboratory, has been modified extensively for advanced atmospheric research.
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to control

Geod A |‘

Everything you need

Our avionics:

The Rockwell-Collins AN/ASQ-166.

If there's one thing today's pilots are, it's busy. So
busy, in fact, that anything technology can do to re-
duce cockpit workloads is a giant step toward mission
success. And that’s precisely the idea behind the
Rockwell-Collins AN/ASQ-166 Integrated Avionics
Control System.

Thanks to its shared information CRT display, the
AN/ASQ-166 ends long search times for individual
avionics controls. Panel clutter is reduced. Com, nav,
ident, security and mission avionics controls are all
replaced by one integrated control display unit.
Critical flight information, system status and even
checklists can be displayed in bright, easy-to-read
digital presentation.

Operation is easy to learn. Easy to remember.
Remote readout display is available, too.

Growth capability? A reprogrammable
coupler/computer with plug-in cards enables control
and display for virtually any combination of avionics,

current or future. Add microwave landing system,
chaff dispensers, weapons management. Add
instrument landing systems, performance monitors,
ECM/ESM systems. Add doppler, GPS, OMEGA,
Inertial and RNAYV.

Cost of ownership? Lower, thanks to fewer avionics
controls, less weight and multiplex wiring. You get
high reliability, too.

The new AN/ASQ-166. Today's busy pilots should
have it so good.

For details, contact Collins Government Avionics
Division, Rockwell International, Cedar Rapids, Iowa
52406. 319/395-4412.

‘l‘ Rockwell International



These days the Air Force
takes the telephone instead of a jet.

The Air Force is saving money by cutting
down on travel.

Instead of flying to periodic meetings
at their Division HL:ldqll-.il‘lCI\ at Kirtland Air
Force Base in New Mexico, stafl’ personnel
in.27 different contract management detach-
ments around the country sit in specially-
equipped conference rooms and make reports
to the commander and his staff over telephone
lines. Overhead speakers and microphones
in each conference room let dozens of people
participate.

And the Bell System supplied almost
the entire teleconferencing network.

The Air Force figures it costs only about
one-third as much money to teleconference
a meeting as it does to fly the staff in. Find out
how much you can save with Bell System
audio teleconferencing by calling your Bell
Account Representative.

" The system is the solution.
@ Beii Sysiem




NATO-Oriented Systems

The Digital European Backbone
(DEB) program, carried out by
ESD on behalf of the Defense
Communications Agency, will pro-
vide US forces assigned to NATO
with a wide-band (time division
multiplex/pulse code modulation),
bulk-encrypted, ground-based,
defense communications system
extending from the boot of ltaly
to the British Isles. Key objectives
of DEB are replacement of ob-
solete line-of-sight radio systems,
changeover to digital—and thus
secure—standards, connectivity
with the US Defense Satellite
Communications System (DSCS),
and greater survivability through
redundancy.

DEB will be carried out in four
stages, with completion of the en-
tire system envisioned for 1984.
Stage | will provide a digital main-
line from Coltano, ltaly, to Hohen-
stadt, Germany, as well as spurs
within the two countries. Stage I
extends DEB into the western por-
tions of Germany to provide a digi-
tal link between various USAF and
US Army elements and USCIN-
CEUR as well as DSCS ground
terminals in Germany and ltaly.
Stage Il brings DEB to key head-
guarters in Britain and establishes
links to SHAPE. Stage IV consists
of lateral communications links to
serve high volume and priority
users as well as to proye alternate
routing.

DEB can be tied to the Euro-
pean military satellite communica-
tions system and other networks
used by NATO tactical forces.
DEB, by operating at different
radio frequencies, will double the
number of channels available now
and reduce interference while re-
lieving communications traffic in
the conventionally used band-
widths, Eventually, DEB will oper-
ate more than 100 digital micro-
wave transmission sites. DEB also
includes emergency backup or ex-
pansion capabilities in the form of
special communications relay
vans. Two of these vans are now
operational—one in Germany, the
other in italy.

Another major improvement of
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tactical C?® is the Combat Theater
Communications program sched-
uled for completion in the mid-
1980s. It is an important element
of DoD's Joint Tactical Communi-
cations program known as TRI-
TAC. TRI-TAC's purpose includes
development of highly mobile, se-

cure communications eguipment
that is usable by all services and
capable of automatic switching
and theater-wide interoperability.
TRI-TAC begins the transition from
analog to automated digital com-
munications systems on a DoD-
wide basis.

Top: Packaged electronic chips smaller than a dime represent USAF's m;mafunzanon
trends. Above: RADC's liquid crystal technique for circuit testing.
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Automating Intelligence

ESD’s $200 million TIPI (Tacti-
cal Information Processing and
Interpretation) system, along with
related programs, uses computers
to speed up the sorting and anal-
ysis of tactical intclligence to pro-
vide only essential information in
understandable form to the de-
cision-makers.

The rapidly mounting profusion
of data from a widening range of
battlefield and theater sensors—
from side-looking airborne radar
to forward-looking infrared to
moving larget Indicators—creates
processing bottlenecks of major
proportions. Crucial information
that doesn't get to the "‘consumer
in time is. useless information."”
Further, as Dr, Perry pointed out,
this profusion of information must
be 'assimilated into a usable
comprehensive perspective of the
combat situation—a timely and
specific picture of enemy strength,
disposition, and movement.” A
key program here is BETA (Battle-
field Exploitation and Target Ac-
quisition). A joint eighteen-month
effort by the Army, USAF, and
DARPA, BETA was initiated last
year by Dr. Perry to develop a
test-bed consisting of three mo-
bile fusion centers for near-real-
time integration of data from sur-

ESD's mini-TACAN can transmit bearing
and distance information over a
seventy-five-mile range.
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AFGL's Modular Automated Weather System uses microprocessors for short-range
predictions of conditions critical to takeoff and landing.

veillance sensors. The objective is
to give better targeting informa-
tion to the Army’s corps and di-
vision headquarters and USAF's
Tactical Air Control Centers.

BETA, DARPA's Dr. Fossum ex-
plained, is the synthesis of all
tactical intelligence and cross-
connected sensor information pro-
duced by the Army, USAF, and
possibly other NATO forces by
"“fusion centers.”

Beyond furnishing tactical com-
manders with up-to-date over-
views of the battle situation, BETA
also is to demonstrate the feasi-
bility of computer-assisted deci-
sion-making. Two specific areas to
be explored are recommendations
to the tactical commander con-
cerning how and where he might
use his surveillance and recon-
naissance forces most effectively
as well as about the priorities of
specific targets and which weap-
ons could be used. The BETA Joint
Project Office is being operated
by the Army with close USAF par-
ticipation. TRW is the system’s
prime contractor with support from
Bunker-Ramo and BDM.

Principal objective behind BETA
is not to develop and deploy an
operational system but to furnish
a realistic test-bed that can help
point the way toward I[ulure
"closed-loop’’ tactical C®l systems
spanning the spectrum from tar-
get acquisition and establishing

attack priorities to near-real-time
attacks by a variety of highly ac-
curate weapons under all weather
conditions and, when necessary,
from standoff positions. As Under
Secretary Perry pointed out, zcro
CEP technology is "truly revolu-
tionizing the way we use our
weapons. When it is possible to
fire a 155-mm artillery shell
against a moving tank with a high
kill probability, lining up 300
tanks on the road and sending
them down to make an assault on
an enemy position is going to be
not a very practical thing to do."

The logical extension of BETA
is the Assault Breaker concept
that ties together target acquisition
and attack missions with the help
of a ground-based data fusion
center. (See p. 39, June '78 issue.)
The driving force behind BETA,
Assault Breaker, and similar con-
cepts, is the rapidly advancing
state of electronic technology—
in the main VLSI (Very Large Scale
Integrated) circuits—that accord-
ing to Dr. Perry makes possible
both greatly increased perfor-
mance and sharply lower costs of
weapon and C? systems. (RADC is
the principal Air Force agency as-
sisting in the definition of the As-
sault Breaker concept.)

As Colonel Dillon pointed out,
the only real bargain left for weap-
ons designers is the decreasing
cost and increasing capability of
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We fly ramjets supersonically at high altitudes
onahillsidein California.
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These simulated flights take place at Technologies’ Hamilton Standard Divi-
our modern Ramjet Test Facility where sion and the United Technologies Research
CSD is conducting advanced development Center, is working closely with several of
of an integral rocket ramjet propulsion the country’s major airframe contractors
system for the Air Force’s Advanced Stra- to use the powerful capabilities of ramjet
tegic Air-Launched Missile (ASALM). propulsion to meet the requirements of the

Our team of experts, supported by United ASALM mission.

CHEMICAL SYSTEMS Y2

DIVISION TECHNOLOGIES



SCIENCE. “SCOPE

The concept for an air-to-air missile half the size with twice the performance of
the AIM-7F Sparrow has been proved feasible in a recent program conducted by Hughes
under contract to an Air Force/Navy joint system program office. Using new tech-
nology and improved state-of-the-art, AMRAAM (Advanced Medium Range Air-to-Air
Missile) will provide a "launch and leave' capability plus the option of launching
several missiles at multiple targets. The Hughes design features a patented solid
state power combiner, which is the key to the active radar seeker, and takes full
advantage of the latest digital technology and micro-miniaturization of electronics.
It will be compatible with the F-14, F-15, F-16 and F-18. AMRAAM also features a
low-smoke, high-impulse rocket motor which reduces the chances of an enemy pilot
sighting either the launch or the oncoming missile and taking evasive action.

A new kind of instrument will help meteorologists gauge more accurately the direc-
tion and speed of winds at all altitudes when the first of three Hughes-built
weather satellites is launched from the Space Shuttle in the early 1980s, The
Visible Infrared Spin-Scan Radiometer Atmospheric Sounder (VAS), built by Hughes,
will produce day and night pictures of the Earth's cloud cover, and determine the
three~-dimensional structure of atmospheric temperature and humidity. The Geo-
stationary Operational Environmental Satellites (GOES-D, E and F) are U,S. entries
in an international weather-watch program that includes Europe, Japan and the
Soviet Union. NASA manages construction and launch of GOES for the National
Oceanic and Atmospheric Administration, which operates the satellite system.

Classified and unclassified messages can now be sent and received simultaneously
without breaking security. A new voice switching system for the U,S. Navy, which
completely eliminates crosstalk, has been successfully demonstrated. Now being
developed by Hughes under a subcontract from Litton Data Systems, Single Audio
System (SAS) is a solld state design for use aboard ship. It can transmit or
receive multiple messages to or from shore, other ships, or aircraft. SAS can
be used effectively on large, intermediate and small ships simply by changing

the number of modular circuit cards and cable assemblies,

XM-1 tank and Fighting Vehicle System (FVS) slated for advanced Thermal Imaging
System (TIS). The system for the XM-1 features Electronic Multiplexing (EMUS)
which provides a CRT display of the target image that includes reticle patterns,
boresight adjustment, symbology and built-in test information. The EMUS approach
is used to process the output of the common module integrated microcircuits in
the imaging system. Deliveries to Chrysler began last summer, with a total pro-
duction of approximately 7000 units anticipated.

An advanced FVS gunner's periscope, containing a daylight viewing channel,
TOW missile tracker and thermal imaging channel 1s under development by Hughes.
In this system, the visual display is formed by the LED array module.

For the first time in the history of space technology, a single electronics system
will perform both radar and communications functions aboard NASA's Space Shuttle
Orbiter. Meshing the "eyes, ears and voice" functions into a 260-pound hardware
package results in a significant reduction in weight and space. Major components
such as the transmitter, receiver, antenna and servo mechanisms perform dual roles.

As a radar, the unit searches for, acquires, tracks and delivers spatial data
needed for Orbiter to effect a quick, efficient rendezvous with other space vehicles.
As a communications system, it provides high-quality transmission and reception with
ground stations via two relay satellites. The Ku-band subsystem will he built by
Hughes for prime Space Shuttle contractor Rockwell International.

Creating & new world with eleclronics
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electronic components: “We are
using a chip on MX that costs $10
yet has greater computational
capability than the previous gen-
eration’s microprocessor costing
$10,000. The implications to the
Air Force of these continuing
trends are vast,” from moving tar-
get indicators that can categorize
targets in terms of their rate of
speed to computers serving as
decision aids and for identifying
and cataloging “‘voice prints' for
intelligence purposes.

Decision aids, General Marsh
warned, don't mean that ‘the
machine tells the commander how
to direct the battle, but it would
give him another tool—a more
complete one than he has ever
had before—to complement his
own assessment of the situation."”
Computers, he pointed out, can
enable commanders to project the
probable conseguences of spe-
cific options. A commander might
"use the machine to play his de-
cision in fast time, and in five

cal arena, its Commander said,
coalesce, in the sense of systems
architecture, into a master plan
involving TAC, USAFE, and
PACAF. Known as TAFIIS, for
Tactical Air Forces Integrated In-
formation System, it represents an
"“integrated picture of where our
C3 systems stand, how they work
together, the alternatives we have,
and where we intend to go in the
near term and far term.”

How successful the Air Force
and other elements of the Defense
Department will be in preserving
the nation's lead in C®l| over the
long run depends largely on
whether the nation as a whole can
maintain its present preeminence
in integrated circuit technology.
But there is, as Deputy Under Sec-
retary Davis points out, reason for
concern: ""We have been com-
placent about our lead in inte-
grated circuits, or ICs, assuming
that our rapid advances would
keep us well ahead of the Soviet
Union. However, recent informa-

to Dr. Davis is “that we have re-
lied on the consumer-oriented
electronics industry to meet our
needs in 1Cs where DoD now con-
stitutes only seven percent of the
IC market. But we need special-
ized high-speed ICs not in de-
mand in the consumer market.”

Possibly the most decisive mili-
tary electronics program of this
era is the Defense Department's
effort to redirect industry's atten-
tion toward military needs for very
high-speed integrated circuits.
Classified as a major five-year
program, its goal, according to
Dr. Davis, is "'to shorten the time
to achieve these very high-speed
ICs in from five to ten years ahead
of present industry projections.”
As DARPA’s Dr. Fossum com-
mented, it would be next to im-
possible to overstate the “military
leverage that accrues to us from
our lead in information process-
|ng.”

Retention of this lead may very
well turn out to be the single-most

minutes see the next twelve hours  tion has indicated that our lead  important national security re-
of war as he is about to direct it."” has been eroding rapidly.” A key  quirement within the field of tech-
All of ESD’s efforts in the tacti- reason for this erosion, according  nology. =
ASK THE RIGHT QUESTION . .
Mealtimes during Basic Cadet Training at the US Air Force Academy
have always provided upper-class cadets an opportunity to quiz new basic
cadets on the things they are supposed to be learning during their first
days at the Academy.
Already somewhat uncomfortable because of the traditional posture
and etiquette rules in effect at mealtime, many a “basic” has squirmed
a bit more under the direct questioning of a stern upperclassman.
One day during my Basic Cadet Training, | was especially hungry, and
had just started eating when the dreaded questioning began:
“Mr. Anderson!” '
Fork down, hands in lap, food swallowed, my eyes went to the upper-
classman at the head of the table.
“Yes, sir!”
“Mr. Anderson, can you tell us what the Air Force abbreviation NCOIC
stands for?”
| thought for a moment, but wasn’t sure.
“Sir, | do not know.”
“Well, then, what does PCS stand for?”
“Sir, | do not know.”
“How about TDY?"
Embarrassed, | wracked my brain, but couldn’t remember. | began to
wonder if | would ever get to finish my meal.
“8ir, | do not know,” | replied.
Clearly annoyed, the upperclassman thought for a few moments, then
asked, "“Okay, mister, what does SIDNK stand for?”
And again | answered, "'Sir, | do not know.”
“Well, you finally got one, Anderson,” he replied with a smirk, and
added gruffly, “‘Now eat.”
—Conltributed by Capt. Gregory J. Anderson, USAF
(AIR FORCE Magazine will pay $20 for each anecdote accepted for publication.)
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AMECOM, consistently anticipating future needs in Electronic Warfare has developed
superior [FM systems for use on platforms operating in the most stringent electromagnetic
environments. AMECOM'’s solutions provide simultaneous pulse detection and CW rejection.
AMECOM's IFM performance typically includes: frequency coverage from .5 to 18 GHz with
accuracy of .75 MHz and resolution of 1.25 MHz, a —70dbm sensitivity with a dynamic range
of 75db, and a 150nsec response time.

For further information, please contact Michael R. Brown, Director of Marketing.

AMECOM...
Improving Threa
Detection With
IFM Recelvers

I:E AMECOM 5115 Calvert Road, College Park, MD 20740, 301—864-5600, TWX 710—826-9650
Litton




What’s Happening in Electronics at ESD
A CHECKLIST OF MAJOR ELECTRONICS PROJECTS

'YSTEM NO. NAME AND MISSION STATUS CONTRACTOR
404L Traffic Control and Landing System (TRACALS)
TRACALS encompasses fixed and mobile ground facilities and equipment, with associated av-  Conlinuing Many
lonics, to update the USAF air traffic control function. Major systems being acquired include ter-  Acquisition
minal navigation aids, radar approach control equipment. landing systems, and air traffic control
simulators
411L E-3A Alrborne Warning and Control System (AWACS)
This system provides survivable airborne air surveillance capability and command control and  Acquisitional and Boeing Aero-
communications functions. lis distinguishing technical feature is the capability to detect and track  Operational space Co
aircraft operating at high and low altitudes over both land and water. Used by the Tactical Air (Westinghouse is
Command with Tinker AFB, Okla.. as the main operating base, aircraft may deploy throughout the radar subcon-
United States and overseas to provide surveillance, warning, and control in a variety of peacetime tractor to Boeing;
and wartime situations Redifon for
simulator)
414L Over-the-Horlzon Backscatter Radar
The program provides long-range detection of aircraft approaching North America as part of the  Development/ General Electric
NORAD air surveillance and warning capability. Distinguishing technical feature of OTH-B is its  Validation
ability to detect targets at all altitudes and at exlended ranges. The present program is to build
and lest a prototype radar.
427M NORAD Cheyenne Mountain Complex Improvements
Involves acquisition of data-processing equipment, software, displays, and communications for  Acquisition Ford Aerospace
the NORAD Cheyenne Mountain complex. The core processing segment, modular display seg- and Communi-
ment, and the communications system segment will provide NORAD with an integrated. respon- cation Corp
sive capability and a growth potential over a projected len-year life span without major changes to
equipment or software.
428A Tactical Information Processing and Interpretation System (TIPI)
The USAF TIPI/USMC MAGIS (Marine Air Ground Intelligence System) will provide more timely  Development, Acquisi-  Many
and accurale intelligence to USAF and USMC tactical commanders at various echelons. Air trans-  tion, and Deployment
portable and housed in mobile shelters, the various segments of the system employ automated
aids to provide the capability for rapid processing. interpretation, and reporting of intelligence de-
rived from airborne collected electronic reconnaissance and photographic and radar imagery
433L Weather Observing and Forecasting System
A system for modernization of the Air Force Weather Service lo provide high-quality and timely Acquisition and Opera- Cincinnati Electronics
weather observations, information, studies, advice, and forecasts in support of military operations tional Corp.; Tasker Systems
and command and control systems. Div. of Whittaker Caorp;
for radio solar tele-
scope netwark
450A Tactical LORAN
A program for development and acquisition of the ANJARN-101 (V) Navigation/Weapon Delivery  Development and Sperry Gyro-
System for the RF-4C and F-4E ajrcraft. This modular digital avionics capability with LORAN will  Acquisition scope, Lear
salisly tactical requirements for the 1978-88 period. Development and acquisition of a Tactical Siegler
LORAN C/D Ground Chain for worldwide tactical deployment to provide LORAN environment for
joint service common grid positioning. Development of precise grid prediction and grid data man-
agement for joint service use.
4787 Combat Theater Communications
A program to acquire new hybrid analog/digital and digital communications equipment both for  Definition, R&D. Martin Marietta,
Air Force unigue tactical requirements and for the DoD Joint Tactical Communications (TRI-TAC) and Acquisition ECI, Raytheon
Program. Within TRI-TAC, the 478T Office carries out the development, lest, and production of
equipment assigned as Air Force responsibility and ensures that USAF requirements are met by
all of the equipment procured through this joint service program. Also responsible for the in-
teroperability of TRI-TAC equipment with other communications equipment within the tactical Air
Force environment
481B E-4 Airborne Command Post
Provides the National Military Command System (NMCS) and Strategic Air Command (SAC) with Acquisition Boeing Aero-
an airborne command and control system that will operate during the pré-, trans-, and postattack space Co.,
phases of a general war. As a survivable emergency exlension of NMCS and SAC ground com- E-Systems
mand control centers, it provides a high-confidence capability to execute and control SIOP forces
during nuclear war
485L Tactical Air Control System Improvements (TACSI)
This program will give the Tactical Air Control System (TACS) increased operational capabilities  R&D and Acqui- ITT, Goodyear.
for combal command and control of tactical aerospace operations. Improvements consist of mo- sition Applied Devices
bile communications and electronic systems capable of modular woridwide deployment that are Corp.. General
compatible with the TACS and interoperable with Army, Navy, and Marine Corps tactical dala sys- Dynamics
tems.
496L SPACETRACK Augmentation
Mission of the SPACETRACK syslem is to detect. track, and identify man-made objects in space Acguisition TRW (for
Improvements are needed in areas of extended range, greater coverage, better accuracy, and GEODSS)

more imely reporting. Several efforts are under way 1o determine future requirements for modifica-
tions to the sensor network, on-sile data processing. operating procedures. and system communi-
cations. Large ground radars and electro-oplical systems are being considered for deep-space
surveillance. Initial improvement is the Ground Electro-Optical Deep Space Surveillance
{GEODSS) which will extena SPACETRACK surveillance to synchronous allitudes. This will be a
global network of five sites 1o optically detect track. and \denlify satellites in earth orbit
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SYSTEM NO.

NAME AND MISSION

STATUS

CONTRACTOR

616A

633A

6338

634B

681E/
1823

968H

1136

1144

1205

2059

2128

2167

2189

2206

2294

2394

Air Force Support of MEECN

Upagrade of the Air Force:Survivable Low Frequency/Very Low Freauency |LEVLF) System as parl
of the Minimum Essenlial Emergency Communications Network, The LEVLF System is designed to
meel the requirements of CINCSAC and the Jaint Chiels of Staft

COBRA DANE

Installation of a phased-array radar on Shemya AFS, Aleulian Isiands, Alaska, 1o collect intalli-
gence dala on Soviel missile deveiopment tests. Corollary missions are early warning and satellite
tracking

COBRA JUDY

Acquisition and deployment of an inslrumentation ship

Joint Tactical Information Distribution System (JTIDS)

A program to develop & high capacity, reliable, [am-protected, secure digital information distribu-
tion system that will provide an unprecedented degree of inlercperability between data collection
slements. cambat elements, and command and control centers within a military theater of opera-
tians

DoD Base and Installation Security System (BISS)

Arn evolulionary program for & Dol standard eiectronic: securily system for physical security. of
Dol resources weridwide, This system’s major components include sensor, imaging, eniry control,
and cormimand and Conliol Bgadienls: The Sysien coicepl emphasizes maximum Sommonaiity
of major llems and a variety of supporting subsystems [t offers & flexiole ghoice of equipments
that can be lailored Lo the unigue physical characlerigtics of the location and le the Lhreat

Joint Surveillance System (JSS)

The JSS program is to acquire and geploy a peacetime 2ir survelllance and control system to re-
place the Seme-Automatic Groupnd Environment [SAGE) system for the US and Canada For
Canaga. the mission s expanaed o include supporl of wartime air gefense funclions, and in
Alaska the mission ineludes the performance of tactical air control functions.

SAC Digital Information Network (SACDIN)
A pregram for an inlegrated SAC cemmand-wide diglial record commurnicalions system ta meel, with
updating, requirements 1or command conlral and support data ransmission into the 1990s

Automated Technical Control (ATEC)

A coordinated Detense Communications Agency pregram which, when deployed, will provide
campuler-assisted perdormance taul i ion, and reporting on gircuits, equipments,
networks, and links of the Defengs Communications System (BCS). It is 2 pan of (he Tachnical
Conlrol Improvement Program 1o improve fechnical aontrol increase reliability, and maximize per.
formance ol the DCS ATEC consisis ol development and production ol computer-controlied
aquipment and sensing devices

Air Force Satellite Communications System (AFSATCOM)

A program for acquigition of UHF airborne/ground force lerminals, airborme/ground command post
terminais. ancillary equipment for oparalional conirol and communications transponders on
selacled Alr Force sateliites. The associaled family of modular UHF transcewers will provide a
command communicalions capability in the ine-ol-sighl mode. The fuit-grown family of modular
UHF radios will rasull in a common base 1o provide the transcaiver lor the satellite SIOP and force
communicalions terminais

PAVE PAWS

Two dual-taced phased-array radars, one o be depioyed on the East Coasl and one an the West
Coast This system will be operated by the Asrospace Defense Command and will provide warn-
ing 10 the National Commangd Authorities of a sea-launched ballistic missile aftack against the con-
tinental US

Ground-Based Deep Space Surveillance Radar

A program lo verify the feasibility of ground-based radars for use In deep space surveillance. Re-
sults ot lhis investigation will provide inpuls 1o an Air Force decision on the configuration of a deep
space surveillance syslem

SPADATS Improvements

The Air Force Space Delection and Tracking Syslem provides the primary natlonal capability for
surveiliance, tracking. and identification ol man-made objeclts. This inchides cataloging. precision
tracking of higr-inleres! payloads, intelligence support. space object Identification. maneuver de-
lection, satellite decay and impact pregiction, weaporn-syslems supporl, and suppart for national
space programs

Alr Force Program for Joint Interoperability of Tactical Command and Control
Systems (AFJINTACCS)
Centralized analysis. planning. technical support preliminary systems engineering, modification
and joint test support for Air Force command and control sysiems designied lo participate in the
JCS-directed JINTACCS program. Achivilies will focus on increased compalibilily, interoperability.
and operalional elfeclivenass

Digital European Backbone (DEB)

A program to incrementaily transition portions of the European Delensae Communications Syslem
from an FOM multiplexad system (analog) to & time division multiplexed system (digital) with
higher relrability components. This will provide an economic wideband digial bulk-encrypled ai-
ternalive routing capability betwéen Oefense Satellite Communications System's sarh terminals
and maior commands.

SEEK SAIL
Involves agquisinon of radar sensor lor SPACETRACK In the Weastern Pacilic area, Implementation
of his sensor will grovide [nfarmation to he Asuspace Delense Command on new satellites dur-

Ing the initia! orbil. This sensor will exlend the sysiem coverage and provide data for updating the
SPACE TRACK catalog

Operational Application of Special Intelligence Systems (OASIS)
Improvament af tactical command control and communications capabilities threugh the applica-
tion ana interfacing of appropriate sutveillance and special Intelligenca systems. Initially im-

Development and
Acauisition

Operational

Deiinition

Engineering
Development

Advanced Develop-
ment and En-
gineering Uevelop-
ment

Design Verification
Study

Developmant

Engincaring De
velopment. Pro-
auction

Development and
Acquisition

Acquisition

Conceptual

Advanced De-
valapmeant

Planning: Test.
and Demon
strations

Validation, Acauis-
ilion, and Deploy-
ment

Development

Development and
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Weslinghouse

Raytheon

Sludy contracls
to General
Electric. RCA,
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Hughes, ITT,
IBM., Singer-
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nell Douglas

Many
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Honeywell, GTE
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MNone
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YSTEM NO.

NAME AND MISQION

STATUS

CONTRACTOR

2433

27596F

64708F/
2093

provements to the USAFE Taclical Fusion Center (TFC) in its support of Allied Air Forcas Cenlral
Europe will be addréssed. Although the OASIS program will Inilially concentrale on needs of the
TEC. the program will as required, develop operational applications ol special intelligence sys-
lems for other commands

SEEK IGLOO

Upgrading or replacing all thirtean USAF long-range radar siles in Alaska on a Minimally Atlended
Radar concept with maintenance by no more than three medium-skill radar technicians and no
on-site radar operalors. A major objective is a large-scale reduction in the lile-cycle cost of Alas-
kan radar surveillance systems

Air Force SAFE Program

Includes acquisition and deployment 1o someé 100 USAF bases and siles of physical security
equipment that is commercially avallable or Is developed under the DeD BISS Program. These
systems will protect mission-critical and high-value resources such as weapons slorage siles,
stralggicfmclical alert airoralt areas, special mission aircraft parking ramps. and specified com-
mand posts

Wind Sounding Capabllity

An airbarne system to measuré the vertical profile of pressure, temperature, humidily, and horizon-
tal wina velocity between flight level and the eanh's surface. The system |s to be deployed on
weather reconnaissance aircraft (WC-130s) and combat airdrop aircraft (C-141s).

Air Force World-Wide Milltary Command and Control System (AFWWMCCS)
Involves systems pianning and engineering 10r Air Force elements of the World-Wide Mililary
Command and Control System. Activitles will tocus on Intersystem engineering ol selected
AFWWMCCS existing and planned assets

BMEWS Tactical Operations Room Upgrade

Modiflications to the Tactical Operations Room (TOR) of the Ballistic Missile Early Warning System.
Al Site | (Greenland) and Site Il (Alaska) new operalor consoles will improve operaling efficlency
and reduce personiiel required A proposed follow-on will provide new computers. improve resolu-
tion capability of radar alectronics. and upgrade the TOR at Site (Il (England)

COMBAT GRANDE
Mainlenance of Spanish Air Force air defense system: provide addilional communication links:
and improve existing communications, command conlrol. and weapons conltrol

Alr Force Data Element Dictlonary Message Catalog
Frovides the automaled digital exchange of command management information among the ele-
ments of the tactical forces through data communications

Defensive EW/ECCM Functional Area Improvements

An electronic warlare (EW) office within ESD to act as the ECCM focal point, wilh the prime re-
sponsibilities ol ensuring (hat electronic counter-couniermeasures (ECCM) are fully considered
during the conceplual and developmental phases of C? systems acquisition

Enhancement of TACS Ground Target Strike Control Capability

Development and maintenance of a time-phasad plan for significant improvements in the capabil-
Ity of the Tactical Air Control System o provide real-time control of strike, defense suppression,
alecironic warlare. ang air delense aircraft in suppon of the ground mission objeclives in a given
area

Enhancement of TACS Air Survelllance and Control Capabllity

The development and maintenance of a time-phased pian lor significant improvements inthe capabil-
ity of the Tactical Air Conirol Systam lo provide real-time air surveiliance of the tactical theater and
control of air intercept resources

Identification of Hostile Alrcraft

The objective of this program is o defing system perarmance requiraments, compare allernalive
identification systems, and perform a conceptual design of the optimum system selected. The
study will focus an identification of hostiles in Central Europe and will rely on the integration of
dala from several sensors for positive identification

Improved Administration Capabllity Test (IMPACT)

Design. implementation, test, and avaluation of a prototype automaled office system for Air Force
Systems Command Objective is 1o introduce modern office technology to management and sup-
port funclions for greater aconomy.

Modular C? Interface Analysis
Involves the development of a preliminary design for a flexible interconnect to be used in lactical
C? centers

SEEK FROST

A program to replace the existing Distant Early Warning (DEW) Line wilh & system ol totally unal-
lended short-range radars and supporting equipment and facilities to provide enhanced coverage
with higher probability of getection of bomber attack in thie northern approach regions lo the North
American continent

SEEK SCORE
To develop and produce a radar bomb scoring system for SAC for training and evaluation of air-
crews in a realistic operalional enviranment.

Tactical Air Forces C? Architecture

Description of the evol Yy davalopmant of control and eommunications and inlelli-
gence capabilities lor tactical forces. Contains curent programmed. and desired capabilities and
shows a budget-consirained program (o achieve improved tactical operations

TACC AUTO

The Taclical Air Control Center (TACC) is the senior glement of the Tactical Air Control System
(TACS) and operalés as the facility through which the .depuly for operations axercises control of
the tactical forces The objective of TACC AUTO is 10 provide levels of data aulomalion capabili-
lies to the TACC and other elemants of TACS through the incremental introduction of digital data
links, automated data base, and rapid access displays.
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HONEYWELL UPDATE: The tactical, operational and maintenanc

Long term cost reduction

and better skill development
are dual goals of Honeywell
maintenance trainer programs.

The idea of computer based maintenance training is new, but the reasons for it
are very old—to reduce costs and deliver a better qualified technician to the
fleet, squadron or brigade.

Training on operational equipment is expensive, risky and it takes vital operating
hardware out of service. In the long run, a simulator is far less expensive

and it does a better job of training.

With a Honeywell maintenance trainer, the instructional staff has the flexibility
to modify and change a program so that the trainee is exposed to a wide
variety of faults, malfunctions and equipment problems.

More students can be trained at one time and the instructor can monitor

each student’s progress —stopping to correct mistakes as they occur. The
Honeywell system also produces a hard copy performance report which can
be used to evaluate student progress.

Technicians will learn F-16 systems on
Honeywell maintenance trainers.

Technicians will soon be able to learn F-16 systems
maintenance on a Honeywell computer based
maintenance trainer.

The trainer will be a computer driven system,
which will train “O" level mechanics to identify and
locate equipment problems at the "black box" level.

Systems incorporated in the y
Honeywell trainer include the environ-
mental control system, the flight control
and instrument system, the fire control system, the
hydraulic system, the navigation system, the electrical
system, the weapons control system and the engine
system including starting, operating and diagnosing.

Photo courtesy of General Dynamics



ainers of tomorrow are at Honeywell today.

Honeywell advances maintenance
training with new computer and
instructional techniques.

Future combat needs will require quick response with
highly sophisticated, fully operational equipment. To
achieve these vital goals, maintenance technicians will

have to have a better understanding of the equipment If you'd like more information about ¥

they're responsible for. Honeywell Training Systems, contact the Marketing
Computer simulated maintenance training Dept., Honeywell Defense Electronics Division, 1200

frees operational equipment for the field and enables East San Bernardino Road, West Covina, California

instructors to teach significant equipment malfunctions  91790. Phone 213/331-0011. Telex 670-452. Branch

and how to correct them. offices in Australia, England, France, Germany, Italy,
Honeywell's front end analysis results in Japan and Sweden.

simulation that is tailored to specific customer
requirements. The research Honeywell is doing today
could be tomorrow's shipboard electronic
maintenance trainer for Spruance Class Destroyers

or systems trainer for XM-1 tank crews. Honeywell




THE ELECTRONIC AlR FORGE

The Second-Generation

DG

BY LT. GEN. LEE M. PASCHALL, USAF
DIRECTOR, DEFENSE COMMUNICATIONS AGENCY

Under Defense Communications
Agency supervision, new gener-
ations of components for the
Defense Communications System
are being developed to provide
vastly increased capacity, jam-
resistance, security, and
interoperability, at lower operating
cost.

HE Defense Communications
System (DCS) provides the
basic long-distance communica-
tions structure used for the world-
wide command and control of
United States military forces. The
Defense Communications Agency
(DCA) manages that system whose
assets are owned, operated, and
maintained by the military services.
The Air Force operates about forty
percent of the DCS and is the
largestsingle user of DCS services.
The Defense Communications
System was created eighteen years
ago by merging the separately
growing Army, Navy, and Air Force
long-distance communications
systems. Thus, the first-generation
DCSwas born in some controversy.
Selected ideas and communica-
tions networks of the military
services were further developed
under DCA leadership to form the
several networks whose names
have hecome familiar today, Among
these are AUTOVON, the world-
wide direct distance dial telephone
network; AUTODIN, the worldwide
data and narrative message net-
work; and AUTOSEVOCOM, a
largely manual secure voice net-
work of limited size and quality.
AUTODIN, for example, was de-
rived from the AFDATACOM or
COMLOGNET, which was a data
communications network originally
designed to provide Air Force

72

logistics communications. Today,
of course, AUTODIN provides
major cormmand and control as
well as logistics, administrative,
and intelligence communications
functions. The Improved Emer-
gency Message Automatic Trans-
mission System (IEMATS) operates
through AUTODIN, replacing the
old EMATS system, which used
dedicated circuits.

The circuits that tie together the
headquarters, bases, and units, as
well as the communications switch-
ing centers of AUTOVON, AUTO-
DIN, and AUTOSEVOCOM are
provided through a worldwide
transmission system that is largely
analog today. This transmission
network of microwave and tropo-
scatter radios, landlines, and sat-
ellites provides both special-pur-
pose circuits dedicated to a single
function, such as BMEWS, as well

as general-purpose switched net-
works, such as AUTOVON.

The first-generation DCS has
demonstrated remarkable ability to
evolve in such a way as to provide
the new services required by to-
day’s command and control con-
cepts and the modern automated
management systems of DoD.
However, it is manpower intensive,
not sufficiently secure from com-
munications intercept activities,
and lacks significant capability to
survive a determined electronic
jamming attack. Over the past sev-
eral years, we have been able to
systematically plan a second-gen-
eration Defense Communications
System in a manner quite different
from that required by the consoli-
dation activities of the early years.

Analog to Digital Transmission
The first critical decision with

Planning objective for the second-generation DCS is to meet future needs of both
management and C3 systems, including the E-4 Advanced Airborne Command Post,
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respect to the second-generation
DCS was selection of the trans-
mission network to be used. We
made a deliberate choice, for both
economic and operational reasons,
to convert from analog to digital
transmission. The conversion ac-
tually began three years ago with
a test system installed in Germany
by the Army. The first large-scale
implementation will be by the Air
Force Electronics Systems Division
and Air Force Communications
Service, using Army-procured
radio equipment in the four-phase
Digital European Backbone pro-
gram. Additionally, the current De-
fense Satellite Communications
System—the space segment of
which is procured by the Air Force
—will also be converted to all-dig-
ital transmission over the next three
years, using Army-procured and
-installed equipment in earth sta-
tions operated by the Army, Navy,
and Air Force. The conversion
from our present analog transmis-
sion to digital form has been com-
pared to the conversion of aircraft
from reciprocating to jet engines.
The communicator will experience
many of the same traumas charac-
teristic of that conversion, plus
the high costs of a hybrid analog-
digital period; but the benefits of
digital transmission are dramatic.
The economic benefits alone would
in time justify the conversion but
the ability to bulk-encrypt complete
radio links and to provide highly
reliable circuits of very high quality
almost independent of distance
are military operational benefits of
enormous significance.

AUTODIN Il

AUTODIN II is the next element
of the second-generation DCS.
Today's AUTODIN system performs
exceptionally well in handling nar-
rative and data messages. It does
not do as well handling interactive
data traffic between computers and
between terminals and their host
computer. The technique chosen
for AUTODIN Il is the packet
switching technology developed by
the Defense Advanced Research
Projects Agency (DARPA), which
is directed primarily at the data
communications needs of the
future. AUTODIN Il will fully meet
requirements for high-speed bulk
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Chief among advantages of the DSCS i Defense Communications Satelfite is its
100-to-one improvement over present satellites in resistance fo jamming.

transfer of data between comput-
ers and the interactive query-
response activities that we expect
to be characteristic of future com-
mand and control as well as man-
agement systems.

AUTODIN Il will have two fea-
tures not found in the current
DARPA network, The first of these
is a security module that will seg-
regate and protect all classes
of Defense information passing
through the network. It will not
solve the host computer multilevel
security problem, but will guaran-
tee delivery of traffic only fo
those terminals previously cleared
to receive messages of specified
security classification. Secondly,
AUTODIN Il has a priority scheme
that will enable the premium traffic
to move more rapidly and ahead
of lower-priority traffic.

AUTODIN 1l will begin operation
in the United States in mid-calen-
dar year 1979. The Air Force is the
lead military department for the
implementation of AUTODIN 11 in
the United States. These functions
are being performed by the Air
Force Communications Service.
AUTODIN I, while it has major
operational benefits, was primarily
justified on the basis of the cost-
effectiveness of a packet-switched
network where data traffic is dom-
inant. The network will be financed
by the Communications Services
Industrial Fund managed by DCA,
and users will pay a subscriber
rate for connection to the system.

The subscriber rates have been

devised in such a way as to be
competitive with any commercial
offering and most dedicated net-
work arrangements presently avail-
able to DoD users. It will serve
both command and control as well
as other administrative and logistic
systems. The SAC data network,
once called SATIN IV (now SAC-
DIN}, and the Advanced Personnel
Data System (APDS) are examples
of both command and control and
administrative functions to be
served. Extension of this system
overseas has not yet been defined
in detail, but it is clear that as the
demand for data services grows
in overseas areas, AUTODIN I
service will be extended into the
overseas environment. A decision
on the programmed overseas ex-
tension will probably be reached
by the end of this calendar year.

DSCS Il

The next major part of the sec-
ond generation DCS structure is
the next-generation Defense Com-
munications Satellite (DSCS III).
This satellite is being developed
and acquired for the DCA by the
Air Force's Space and Missile
Systems Organization (SAMSO),
which has contracted the satellite
and certain ground equipment to
the General Electric Co. The first
of these new-generation satellites
will be launched in the summer of
1979, together with a replenish-
ment DSCS [l satellite. In the early
1980s, the Defense Satellite Sys-
tem will be a mixture of DSCS Il
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The FSC-78 satellite antenna is the
heavy ground terminal for defense
communications satellites.

and DSCS Il satellites. The DoD
objective is to have four opera-
tional satellites in geosynchronous
orbit, together with two on-orbit
spares. By the mid-1980s, we
should have an all-DSCS [l space
segment.

The benefits of DSCS Ill are
substantial. At the risk of over-
simplifying a rather complex issue,
there will be about a two-to-one
improvement in on-orbit life ex-
pectancy, compared to the DSCS
Il, and about a three-to-one im-
provement in capacity. Both of
these have economic benefit such
that the life-cycle cost of the
DSCS Il with its much greater
capabilities will be slightly less
than the life-cycle cost of today's
DSCS Il space segment.

In addition to the economic
benefit, there are operational bene-
fits. There is about a ten-to-one
improvement in flexibility and a
five-to-one improvement in con-
trol capability. Today we depend
largely on a single control facility
for on-orbit station-keeping and
similar functions. The DSCS IlI
system will incorporate in selected
earth stations the ability to perform
not only communications control
but also selected on-orbit space-
craft control functions that are
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now normally done only by the
Satellite Control Facility at Sunny-
vale, Calif.

But the most important benefit
we expect to gain from the DSCS
IIl and its unique new antenna sys-
tem is a dramatic improvement in
our ability to operate through an
enemy jamming attack. The im-
provement here is on the order of
100-to-one over the present com-
munications satellite system. This
dramaticimprovementin electronic
survivability will be largely the re-
sult of the ability of the multiple-
beam antenna to detect and null
powerful enemy jamming stations.

The need for antijamming capa:
bility in the DSCS Ill is critical, since
the World-Wide Military Command
and Control System (WWMCCS)
selected architecture calls for its
use to provide WWMCCS jam-
resistant secure communications
capabilities for WWMCCS com-
mand centers to include secure
voice and graphics conferencing.
To achieve very high on-orbit
availability, we are programming
four operational satellites plus two
on-orbit spares. We have, thus,
partially adopted the commercial
practice, where INTELSAT, for ex-
ample, provides one spare for
each on-orbit operational satellite.
Premature satellite failures are
rarely noticeable in the commer-
cial networks for that reason. By
programming conservatively, we
can provide a guaranteed space
segment for the increasingly vital
uses being made of the military
satellite communications system.

Even so, we will not rely solely
on the military space system. The
DCA policy today for transoceanic
communications circuits is to use
a mix of media consisting of ap-
proximately one-third provided by
the military satellite system (plus
surge capacity), another third by
leased underseas cable, and
another third by leased commer-
cial satellite. This diversity pro-
vides reasonable assurance that
at least one means of communica-
tions will remain even though
cables can be cut and commercial
satellites have neither antijamming
features nor protected command
and telemetry channels.

Since all communications sat-
ellites can be intercepted over

wide areas of the earth, crypto-
graphic protection of satellite com-
munications becomes very impor-
tant. The military satellite system
will, of course, be bulk encrypted
like the terrestrial digital communi-
cations of the second-generation
DCS. We have also embarked on
a program to replace individual
voice circuits provided on com-
mercial satellites with wideband
encrypted digital data streams from
which we can derive ordinary voice
circuits. Again, the benefits of digi-
tal transmission become apparent
because the first such lease be-
tween the West Coast and Hawaii
provides twenty-four AUTOVON
voice circuits from a bulk-encrypted
digital data stream and at the same
time saves approximately $500,-
000 per year in circuit rental costs.
The cost of the equipment installed
at military communications facili-
ties needed to derive the voice
channels and provide the bulk en-
cryption is approximately $80,000.
Thus, the investment payback pe-
riod is very short, considering that
such a significant operational bene-
fit is derived.

AUTOSEVOCOM Il

The last major element of the
second-generation DCS has been
the most difficult problem we have
confronted in planning for the
future. Despite the many improve-
ments in communications security
that will result from digital trans-
mission and bulk encryption, our
greatest military communications
weakness remains the lack of a
widely available, easy-to-use se-
cure voice network. The present
AUTOSEVOCOM | network is made
up of several equipments devel-
oped and fielded by the Army and
Air Force in the mid-1960s. It
serves a limited number of sub-
scribers, is manpower intensive,
and has rather poor quality. We
have been able to make some sig-
nificant improvement by adding
wideband circuits that provide
very high quality secure voice.
However, these wideband circuits
are quite expensive and the
switching facilities limited as to
the number of circuits they can
terminate.

Thus, an AUTOSEVOCOM I
program was defined to serve up
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to 10,000 subscribers, as com-
pared to the approximately 1,500
currently served, in a worldwide
secure voice network much easier
to use and of much better quality.
Our design goal was to provide a
secure voice system that was di-
rectly interoperable with the equip-
ment being developed in the TRI-
TAC program for use by tactical
forces of the Army, Navy, Air
Force, and Marine Corps. There
are a number of different com-
munities that require secure voice
service, and there is no single
technical solution that will allow
the needs of the several commu-
nities to be met without encoun-
tering significant degradation when
subscribers in the different com-
munities must be interconnected.
Our design goal, then, was to
achieve direct interoperability with
the tactical military forces at the
expense of easy interconnection
with civil government subscribers
and certain military users who can
only use high-frequency radio.
The General Accounting Office
and the Congress have questioned
~ the desirability of that approach
primarily based upon cost and the
fact that in the United States there
is also a substantial civil sector
need for secure voice service,
which must operate over the com-
mercial Direct Distance Dialing
(DDD) and civil government Fed-
eral Telecommunications System
(FTS) telephone networks. Thus,
the 95th Congress withheld funds
for the development of the planned
AUTOSEVOCOM Il and directed in-
stead that the DoD develop a mili-
tary system compatible with that
being developed for the civil gov-
ernment sector. It appears that it
will be necessary to implement a
hybrid system that is compatible
with the tactical forces overseas
and which uses a different tech-
nology to achieve compatibility
with civil government users in the
United States. Tying these two dif-
ferent technologies together will
be a command and control overlay
for those military subscribers who
have a command and control re-
quirement to directly interoperate
with the tactical military forces
overseas. The AUTOSEVOCOM Il
system design is still under study,
and the future shape of the pro-
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Lt. Gen. Lee M. Paschall was
appointed Director of the Defense
Communications Agency in July 1974.
He also serves as Manager of the
National Communications System
and Chairman of the Military Com-
munications Elecironics Board.
General Paschall, a native of Colo-
rado, previously served as Director
of Air Force Command Control and
Communications and Commander
of the AFCS United Kingdom Com-
munications Region.

gram is yet to be finally determined.

DCS—A Vital Element
of Deterrence

Our planning objectives for the
second-generation DCS have been
to improve its communications
security, its electronic survivability,
and its ability to match the com-
munications needs of the future
for both management systems as
well as for command and control
systems. It must be capable of
serving as the primary communi-
cations medium for the World-
Wide Military Command and Con-
trol System for the full range of
military activity from crisis man-
agement to general war. Addition-
ally, by exploiting digital tech-
nology to the fullest, we expect
the second-generation DCS to be
cheaper to operate and maintain,
particularly by reducing manpower
requirements.

Our society places great pre-
mium on protection of its citizens
and their property wherever they
may be. Our national strategy re-
quires that military forces involved
in crises be centrally controlled so
as to prevent escalation to higher
levels of conflict. Qur doctrine is
that military forces in a high state
of readiness to deploy and, if
necessary, to fight are the best
deterrent to war. For a world power
holding those views, the value of a
large general-purpose communi-

cations system, which serves mili-
tary forces deployed on a world-
wide basis and which is capable
of rapid extension, is incalculable
in teday's dangerous world.

It also complicates the task of
the designers of that general-pur-
pose system because the driving
need for worldwide system integrity
may conflict with the perceived
needs of the different geographic
areas and of their command and
control requirements. Great em-
phasis on interoperability with
NATO forces and their command
control and communications struc-
tures is essential to force readi-
ness in Europe. But to achieve that
goal at the expense of the world-
wide integrity of the Defense Com-
munications System could work to
our disadvantage in the Pacific
ocean basin.

There have been many chal-
lenges in designing the second-
generation DCS. Many more re-
main before it can be implemented.
These challenges can only be over-
come by the teamwork that has
become the hallmark of today's
defense communications commu-
nity. The Air Force, together with
the other military services and the
defense agencies, has played a
major role in the design of the
second-generation DCS and will
play an even larger role in its im-
plementation, operation, and main-
tenance. n
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Simulators:
A Mixed Blessing?

Computer-controlied motion and
visual systems make flighl simu-
lators more realistic than ever
before. These Innovations have
sparked a debate over how much
the total flying hours can be cut.

REAKTHROUGHS In electron-

lcs are making available to
the Air Force a completely new
family of flight simulalors.

The new training devices, how-
ever, are causing a wide dehate
over how much flying time can be
eliminated through their use.

The new generation of trainers,
using the latest in computers, sim-
tulates aircraft missions so realis-
tically that enthusiasts say they
teach better and quicker than ac-
tual flight.

Some hours in Air Force flight
training have already been cut.
Students learning to fly in the Air
Force's undergraduate pilot train-
ing fly forty hours less than stu-
dents in years past. The Air Force
plans also call for cuts in flight
hours for B-52 bomber and KC-
135 tanker crews.

The advances made in simula-
tors are widely recognized, but at
the Defense Department and in
Congress there is a deep split
over whether they will allow Air
Force pilots to stay proficient with
fewer flight hours.

Veteran military men are con-
cerned that flight hours will be re-
duced further when the latest
simulators become available.
Some officers say flight hours may
have been cut already to critical
levels.

It is another one of those dis-
putes between cost-conscious
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Computer-generated images such as the simulated airport above are being
used with ground trainers to give student pifots realistic instruction.

policymakers and unit command-
ers concerned with performance.
At stake are millions of defense
dollars and hundreds of thou-
sands of barrels of jet fuel on the
one hand, and, on the other, the
safety and proficiency of Air Force
flight crews. The Air Force burns
250,000 barrels of jet fuel a day,
and in a war the total could rise to
1,000,000 barrels a day or more.

In 1967, the Defense Depart-
ment's scientists, aware of the
dramatic improvements in simula-
tor technology, directed the Air
Force and the other services to
expand simulator programs to im-
prove training and cut training
costs.

One result of that order is the
Air Force's Advanced Simulator
for Undergraduate Pilot Training,
a research model that today rep-
resents the state of the art in simu-

lation. It was delivered to the Air
Force in 1975 after studies begun
in 1968.

Defense Department Goal

When the fuel shortage hit in
1973, interest in simulators in-
creased dramatically at the De-
fense Department. That year the
Pentagon set a goal of reducing
flight hours twenty-five percent by
1980 through the use of simulators.
At the same time, flight hours were
curtailed sharply to save on fuel.

In the period since, studies
have caused many in the Air Force
to have reservations over whether
or not the goal is a realistic one,
particularly in light of the flight
hours that already have been
eliminated.

Some argue that simulators
should be used instead to gain
additional training experience and
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to compensate for the flight hours
given up before and after the 1973
fuel crisis.

Air Force pilots today average
twenty hours of flight time a
month, compared to fifty hours or
more in earlier years.

Air Force veterans agree that
simulators are a valuable training
device. And they are conscious
that flying training stands out in
the Air Force budget because of
the high individual training costs
in people, time, money, and
equipment. Some studies show
that two hours of simulator train-
ing are equal to one hour of ac-
tual flight. In some training, the
ratio is reversed; instructors find
they can teach faster with simu-
lators. But the big attraction of
simulators is that they are up to
ten times cheaper to operate, de-
pending upon the aircraft.

Veteran military pilots are aware
of this, but they are concerned
that there may be some learning
that cannot be transferred to sim-
ulators. And they are worried that
too many training hours will be
transferred from flight to simula-
tors.

Higher accident rates in F-111
and other units in recent months
are being watched closely to see
if this is an indication that too
many training flight hours have
been given up. :

The New Simulators

Today's Air Force simulators
make maximum use of new tech-
nology. A sampling of those now
being added to training programs
is described on page 79.

The latest simulators in use or
in production are capable of al-
most exact duplication of the flight
characteristics of modern aircraft.

The basic elements of flight
simulators are a cockpit replica, a
hydraulic motion system that can
move the cockpit into flying at-
titudes, a visual system to give the
student the illusion of flight, and a
computer that puts the separate
' elements together so that the mo-
i tion and visual systems respond
to controls in the cockpit.

The latest simulators also realis-
tically reproduce aircraft radar,
electronic countermeasures, and
weapons delivery systems.
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A television camera, above, responds
to student pilots at a flight simulator’'s con-
trols, passing over a model board to create

the illusion of flight, shown at right.

Simulator manufacturers have
branched out into areas other
than flight. The Air Force, for ex-
ample, teaches strategic missile
crews by simulators. Simulators
also are made to teach the opera-
tion of military tanks, locomo-
tives, nuclear power plants, and
oil refineries.

But it has been in flight simula-
tion that the advances have been
the biggest and most noticeable.

Early Simulators

Flight simulation is not new,
but only in recent years has there
been a major push to replace
flight time for advanced military
training with simulator hours. His-
torically, simulators have been
used primarily as safety devices in
the training of new pilots.

Two of the earliest known ex-
amples of flight trainers, or simu-
lators, were in use in England in
1910, only seven years after Or-
ville Wright's famous North Caro-
lina flight off Kill Devil Hill. These
simulators were mounted on a
base that allowed them to pitch,
roll, and yaw.

By the late 1920s, aircraft de-
velopment had accelerated and
complexity had increased. Instru-
ment, or blind, flying was intro-
duced, emphasizing the need for

more sophisticated ground train-
ers. In 1929, Edwin A. Link filled

this demand with the 'Pilot
Maker."

By the beginning of World War
Il, the Link Trainer was used ex-
tensively in commercial and mili-
tary aviation training. The early
Link Trainer, a mechanical device,
was gradually replaced during the
late 1940s with trainers using elec-
tronic advances.

Flight simulators using some of
the early analog computers were
developed in the 1950s and used
almost exclusively until the de-
velopment of the digital computer.
Simulators were built during this
period for the A-4D, the F-4, and
the C-130.

In the early 1960s, the digital
computer was used to provide
real-time simulation of flight. Sim-
ulators using early digital com-
puters were developed for the
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This late-model flight simulator
acquaints pilots with almost all of
the maneuvers of the F-15 Eagle.

C-141 and F-111. The use of a
terrain model board and television
to provide the visual illusion of fly-
ing was a second breakthrough in
simulation during this period. In
these simulators, a television cam-
era is moved over a three-dimen-
sional model of an airfield by the
cockpit’s controls. The changing
picture is projected in front of the
cockpit on screens to give the
illusion of flight. The commercial
airlines were quick to adapt terrain
boards in their training.

A second generation of digital
simulation came on the scene in
the early 1970s, sparking further
advances. These simulators, using
the latest technology, can generate
images of flight by computer. They
also can move in what the tech-
nicians call six degrees of free-
dom—pitch, roll, yaw, and vertical,
lateral, and horizontal movement.

Training programs conducted
at the Flight Training Academy of
American Airlines require as little
as 1.2 hours in actual flight to
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train an experienced pilot to fly an
unfamiliar plane.

Until 1973, the military services,
including the Air Force, had been
slow to follow the lead of the air-
lines. One study in 1967 showed
that at six Air Force flight training
bases not a single visual simulator
was in use, though models were
available.

But in the years since, the Air
Force has been making up
ground. Building on simulator
technology used by the airlines,
the Air Force is adding unique
training devices to simulate air
war techniques. The Air Force
simulators, now in use or in devel-
opment, reflect its different and
more sophisticated training prob-
lems.

Civilian, Military Comparisons

Civilian airlines train pilots who
are already highly experienced to
fly different types of aircraft. Also,
airline pilots average four times
as many flying hours as military
pilots.

The Air Force, in contrast, trains
novices, many of whom have never
flown any airplane before going
on active duty. Air Force pilots
must be able to operate high-
performance aircraft, and must be
able to perform a variety of com-
plex military missions while being
tracked or shot at by the enemy.

The typical Air Force pilot in
a flying unit has much less ex-
perience than an airline pilot. He
has an average of 1,500 flight
hours, compared to 15,000 hours
for an airline pilot.

Because of these differences,
Air Force officers say it is impos-
sible to make valid comparisons
with the airline industry.

This does not mean, however,
that the Air Force cannot use sim-
ulators to increase pilot profi-
ciency. Officers say simulators
have these advantages:

e The Combat Environment.
Enemy defenses can be simulated
for the more realistic practice of
air war tactics.

e Safety. The potential for air-
craft accidents is reduced during
the high-risk period when aircrew-
men are at the early learning
stage. There are dangerous ma-
neuvers that require much prac-

tice, such as enemy evasion tech-
niques and engine problems.
These maneuvers can be taught in
simulators without risking aircraft
or student.

e Time. Because of today's
congested airways, practice areas
are usually a considerable dis-
tance from the airfield. In the sim-
ulator, no time is wasted going to
and coming from a practice area.

* Repetition. A push of the but-
ton sets the simulator for repeated
maneuvers, such as landings, until
the skill is demonstrated satisfac-
torily by the student.

¢ Weather. Instrument flying in
adverse weather conditions is
necessary for pilot qualification.
Simulators provide practice in
specific cloud heights and varying
degrees of visibility.

Simulator Research

Research for USAF simulators
is carried out by Air Force Systems
Command's Human Resources
Laboratory and the Simulator Sys-
tem Program Office. Some aircraft
program offices, such as those
for the F-15 and the AWACS, de-
velop their own simulators.

Scientists now are exploring
how best to provide wide-field-of-
view, high-resolution visual sys-
tems for simulators.

Ancther area of concentration
is the simulation of sensors, such
as low-light-level television, infra-
red, and radar.

Perhaps the most critical area
of study today, however, is in
training. How much realism is
needed in motion and visual sim-
ulation? How effective are simula-
tors in replacing flight hours? The
answer to these questions will de-
termine how far the Air Force can
go safely in trimming expensive
flying hours, not only from under-
graduate pilot training but also
from continuation training de-
signed to maintain and sharpen
the skills of veteran flyers.

Air Force officers say this area
will require a lengthy period of
study before conclusions can be
drawn. An extended learning pe-
riod is necessary, they say, to
measure the performance of pilots
trained under new guidelines
against the performance of pilots
trained without the new simulators.
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The Air Force is not optimistic
that many more flight hours can
be saved.

Brig. Gen. W. B. Ratliff, Air
Force Deputy Director of Opera-
tions and Readiness, is a top Air
Force advisor on simulators. He
says:

“My conviction is that we have
cut flight programs as far as we
dare. | hope we will use simulators

rather than to cut flying hours
further."

Air Force Secretary John C.
Stetson contends that Air Force pi-
lots already are not getting enough
flying time. Says Secretary Stetson:
"“We have reduced our actual
training and flying to the point
where if we reduce it further, it's
going to get counterproductive.”

But on one point there is gen-

needs the new advanced simula-
tors. Pilots say these training de-
vices can help to improve combat
proficiency in peacetime, when
dangerous aerial maneuvers are
restricted for safety reasons. And
Defense policymakers say simu-
lators are an inexpensive way to
train pilots and to maintain profi-
ciency at a time when fuel costs
make additional flying time eco-

to improve the readiness of crews,

eral agreement:

The Air Force  nomically prohibitive.

A New Family

The Air Force over the next four years will be accumulating
new flight simulators for its air fleet that represent a major
step forward in the art of flight simulation.

Some of the simulators on order:

® Beginning Flight Simulator. The Air Force has begun
accepting new ftrainers to teach cadets to fly. One frainer,
called the Undergraduate Pilot Training-Instrument Flight
Simulator, is built by Link Div. of the Singer Co. It comes in
two versions, to prepare students to fly the two principal Air
Force jet trainers—the Cessna T-37 and the Northrop T-38
Talon.

Each simulator complex consists of four cockpits of the
same type of aircraft, mounted on hydraulic legs to provide
realistic flight motion. The simulators allow pilots to practice
takeoffs, landings, and instrument flight in simulated weather.
Students using the simulators can also practice such emer-
gency conditions as engine failures, fires, fuel problems,
blown tires, and electrical failures.

The first T-37 simulator complex of four cockpits became
operational at Reese AFB, Tex, in August 1977. The first
T-38 simulator was accepted in April 1978, also at Reese
AFB, The Air Force plan calls for twenly-two of these simula-
tor complexes to be delivered at six locations by 1980. Ameri-
can Airlines is building the terrain model visual system for
the first twelve complexes,

The contractor for a night-only computer image generation
visual system for the remaining ten complexes is scheduled
lo be chosen by competition. The new simulators will cut
actual training flight hours from 210 to 170, under the current
curriculum being tested, at a savings estimated at $17,000
per student,

® Bomber-Tanker Simulators. The B-52/KC-135 Weapon
System Trainer is being designed to train crews to fly B-52s
and KC-135s. Two companies, Boeing Wichita Co. and Link,
are competing to build seventeen B-52 and three KC-135
simulators. Each company is building a simulator complex
consisting of one B-52 and one KC-135 cockpit replica.
These pilot models will be evaluated by the Air Force in
the fall of 1979.

The B-52 simulators will have three crew stations: a flight
station for the pilot and copilot, and two stations to train the
navigator, radar operator, electronic warfare officer, and gun-
ner. Each KC-135 simulator will have two crew slations, one
to train the pilot and copilot and the other for the navigator.

Crew stations in the simulators may function independently
or they can be used together to simulate a complete aircraft.
The new simulators will imitate aircraft motion, and simulate
worldwide navigation and electronic warfare. For visual
effects, they will be equipped with a computer image genera-
tion visual system. The new simulators will replace current
trainers that provide cockpit procedures training, but give
little or no simulation of flight. Air Force officials estimate
that the number of flight hours for continuation training will
drop from 264 to 204 hours, and simulator hours will increase
from twenty-four to 143 hours, when the new models are
available.

of Simulators

e A-10 Simulator. The A-10 Operational Flight Trainer is
being built by Reflectone, Inc., of Stamford, Conn., for deliv-
ery to Davis-Monthan AFB, Ariz,, in mid-1978. The $7 mil-
lion Air Force contract calls for the purchase of two and an
option for four more simulators. The A-10 simulator includes
a cockpit replica, an instructor station, a radar warning re-
ceiver, a limited field-of-view visual system, and a limited
motion system that will provide buffeting and vibration.

e F-16 Simulator. The F-16 Weapon System Trainer is
designed to supplement and improve training in this new
fighter. A $15 milllon Air Force contract with Link provides
for one trainer with options for seven additional units for
the Air Force, five for the four European countries also
buying the aircraft, and five for other countries that buy it.
Each simulator, in addition to imitating flight, will provide
training for many F-16 combat skills. Each will be equipped
with seats and flight suits that simulate gravity forces. For
continuation training, Air Force officials estimate F-16 pilots
would require 387 hours a year without simulators. The
plan is to cut this to 325 hours with simulators,

® Fighter-Attack Visual System. This advanced visual
system is designed to upgrade the F-16 and A-10 simu-
lators. A number of the leading simulator companies are
competing for the contract, which is scheduled to be
awarded this fall. Up to twenty dual-cockpit visual systems
are planned in the Air Force buy. The visual system will dis-
play scenes for the simulation of air-to-air combat, air-to-
ground weapon delivery, formation flight, air refueling, as well
as takeoffs and landings.

® F-15 Trainer. Seven F-15 Operational Flight Trainers are
being bullt for the Air Force by the Goodyear Aerospace
Corp. under a $50 million subcontract from the McDonnell
Douglas Corp. The last trainer is scheduled to be delivered
in 1980. The cockpit is a replica of the F-15 and has air-
craft motion and sounds. Aircraft systems, including hy-
draulic, mechanical, armament, and airborne electrical dis-
plays, are simulated, but there is no visual system. A com-
puter also provides realistic training in electronic warfare,
weapons delivery, and the use of radar.

e Aerial Refueling Trainers. The Air Force Aeronautical
Systems Division's Computer Center is building a KC-135
Boom Operator Part Task Trainer for delivery this year. Other
Air Force units assisting include the Flight Dynamics Labora-
tory and the Avionics Laboratory. The simulator is a replica
of the pallet a boom operator lies on while guiding the boom
in refueling operations.

A second trainer for refueling, the B-52 Part Task
Trainer, is being built under a $5 million Air Force contract
with Redifon Flight Simulation Ltd. This simulator will be a
replica of the cockpit of a B-52. The visual system, using
a television camera and a model KC-135, will display clouds,
a horizon, and the image of a KC-135.

® On Order. Similar flight simulators are on order for the
C-180, C-5, C-141, and E-3A AWACS aircraft. The Air Force
has on order 206 simulators, costing an estimated $1.8 billion,
for delivery over the next four years.
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Electronic
Systems
in Space

The Defense Department's and USAF's dependence on space systems
to support this nation’s and allied forces around the world continues to
grow at a rapid, steady rate. This growth lakes place against the background
of Soviet exploitation of space for military purposes involving intensity of effort
and size of investments significantly above this country’s. The Pentagon,
nevertheless, is confident that the US now enjoys a position of technological
superiority in space in almost all areas where comparisons can be made.

The reason for the US lead clearly stems from unsurpassed US capabilities
in electronics design, manufacturing, and packaging. The Air Force Systems
Command's Space and Missile Systems Organization, SAMSO, is the Defense
Department'’s pivot for capitalizing on US electronics prowess for the purpose
of maintaining the national lead in military space capabilities.

In the following articles, officers assigned to SAMSO describe, for more
technically inclined readers, the technologies of two space systems under
development by SAMSO that are likely to secure US superiority in the exploita-
tion of space for years to come.

One system is the Navstar Global Positioning System. When deployed, Nav-
star will proviae the armed forces with a panoply of new, improved capabilities
that extends from blind bombing to artillery siting, missile delivery, and satellite
location. Its job is to make possible position fixing and velocity determination
in three dimensions with unprecedented accuracy and versatility.

AFSATCOM, the other system, represents a giant step forward in C3 capa-
bility. This system, also global in scope, links the National Command Authori-
ties to the strategic forces through secure, reliable, two-way command control
and communications nets.

—THE EDITORS

NAUSTAR

By the mid-1980s, this spaceborne
Global Positioning System should
be fully operational with twenty-
four satellites in orbit.

N February 22 of this year, a

major aerospace event took
place: Navstar-1 was launched by
an Atlas-F booster from Vanden-
berg AFB, Calif. Following a series
of operational occurrences, includ-
ing establishing the spacecraft
in a twelve-hour circular orbit at
an altitude of 11,000 nautical
miles, earth and sun acquisition,
payload turn-on, and final station
acquisition, the navigation satellite
was declared operational on
March 31.

Built and tested by Rockwell In-
ternational Space Div., Seal Beach,
Calif., Navstar-1 is the first of six
such spacecraft to be launched
over the next two years. This initial

RFSRATCON

Initial Operational Capability for
this revolutionary C3 system is
scheduled for May 1979, with
planning for a follow-on already
under way.

ITHOUT command control
_ and communications (C3),
deterrent forces are just so much
useless hardware. Our adversaries
will not be deterred by weapons
that cannot be alerted, directed,
and redirected. Deterrence re-
quires that the National Command
Structure exercise positive con-
trol over a nuclear-capable force
—ithe Triad—which is always
poised for immediate reaction.
Positive control of strategic forces
means the ability to respond
quickly in all phases of conflict,
and that depends on sustained
communications during the trans-
attack, postattack, and reconstitu-
tion phases of a nuclear war.
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BY COL. DONALD W. HENDERSON, USAF, AND CAPT. G. D. SMELTZER, USAF

constellation of satellites will test
and validate the program concept.

Contract management for the
Navstar program, headquartered
:at the Air Force's Space and Mis-
sile Systems Organization (SAM-
S0), Los Angeles, Calif., is pro-
vided by an all-military service
joint program office (JPO) staff
and representatives from the De-
fense Mapping Agency. Soon, the
JPO will have representatives from
NATO countries integrated into the
office as partners in the develop-
ment of user equipment.

In addition to satellite develop-
ment and launch, orbital, and con-
trol operations, the JPO is re-
sponsible for developing user
equipment sets for multiservice
users as well as the concept vali-
dation testing. Earlier navigation
payload concept validation was
obtained through operation of the
Navy's Navigation Technology Sat-
ellite (NTS-II). Follow-on procure-

ments call for replenishment of
the initial constellation and, finally,
the procurement of twenty-four
satellites, making the Navstar
system fully operational by the
mid-1980s.

When operational, the Navstar
system will ensure continuously
updated navigation information,
accessible on a worldwide basis.
Navstar satellites will broadcast
continuous time and position mes-
sages, enabling properly equipped
users anywhere on or around the
world to determine their locations
within meters and in any weather
condition without revealing their
own position.

The Navstar spacecraft consists
of seven major subsystems pro-
viding command, control, power,
and operation of the payload or
navigation subsystem and employs
several state-of-the-art technolo-
gies. A general description of the
salient features of each of the vari-

ous Navstar subsystems follows:

¢ Electrical Power Subsystem:
The Electrical Power Subsystem
consists of equipment designed
for generation, storage, control,
and distribution of electrical power
to the various spacecraft subsys-
tems. Specifically, the spacecraft
has two solar arrays, consisting of
series/parallel redundant silicon
solar cells capable of generating
approximately 580 watts of begin-
ning-of-life power at the nominal
27.4 main bus voltage. Sun ac-
quisition and tracking are main-
tained by feedback through re-
dundant pitch and yaw sun sensors
located on each wing.

An electronic Power Condition-
ing Unit (PCU) provides regulation
and control. The PCU senses the
spacecraft bus and boosts power
by augmenting with stored battery
energy, or shunts power for bat-
tery charging with excess solar

(Continued on following page)

BY MAJ. EDWIN L. ARMSTRONG,

This capability has been pro-
vided by a network of landlines
and terrestrial radio links, ranging
from very low frequency (VLF) to
ultrahigh frequency (UHF). These
links are vulnerable to jamming
and to destruction. Communica-
tions options that minimize the
possibility of interdiction or of reli-
ance on overseas facilities are
very attractive to command and
control system planners. Also, re-
liance on worldwide, immediate,
secure command and control de-
mands the most dependable com-
munications system our current
technology and resources can
muster.

Primary AFSATCOM Objectives

The Air Force Satellite Com-
munications (AFSATCOM) System
is the first system specifically de-
veloped to capitalize on the ad-
vantages of satellite communica-
tion for command and control of
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USAF

the Triad of bombers and both
land- and sea-launched ballistic
missiles. The Triad is made up of
a large number of widely dis-
persed individual force elements
and a few centralized control
points.

AFSATCOM i3 the responsibility
of the Space and Missile Systems
Organization (SAMSQ) in Los
Angeles, Calif., and is under Pro-
gram Director Col. James W.
Reynolds. Terminals for the sys-
tem were developed and are being
procured by the Associate AF-
SATCOM Program Office at Elec-
tronics Systems Division, Hanscom
AFB, Mass.

The primary objective of AF-
SATCOM is to develop UHF satel-
lite communications terminals
for use with a family of space-
borne transponders by the late
1970s and to install these primary
transponders on Navy's FLTSAT-
COM and Air Force's Satellite

Data System (SDS) vehicles. A
secondary objective is to provide
backup transponders on host ve-
hicles, primarily to disseminate
the National Command Authorities’
(NCA) directives to the Triad. The
latest generation of these back-
up transponders is designated
as Single Channel Transponders
(SCTs).

The terminals are in production,
SDS satellites are available to
provide twenty-four-hour cover-
age, and the first FLTSATCOM
satellite was successfully launched
in February of this year. Initial
Operational Capability (10C) for
the basic AFSATCOM System is
scheduled for May 1979. This
capability will provide two-way
communications with worldwide
coverage and enough capacity to
support existing and planned ter-
minals and {o survive enemy
threats. Single Channel Transpon-

(Continued on p. 84)
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array power. Excess solar array
power generated during periods
when the supplied power exceeds
the demand is shunted by a dis-
sipator located on each wing.
Periods where the demand ex-
ceeds the supply, such as eclipse
operation, are handled by deliver-
ing stored energy from three 15-
amp-hour nickel cadmium bat-
teries. High-quality filtered DC
power for critical navigation sub-
systems components is provided
by a DC/DC converter.

e Attitude, Velocity, and Con-
trol Subsystem: The AVC subsys-
tem provides the sensing, signal
cundilioning, and processing nec-
essary for establishing and main-
taining effective spin-stabilized
control during early orbit opera-
tions and three-axis stabilization
during final orbit configuration.
(The spacecraft attains and main-
tains an earth-pointing attitude with
solar arrays always sun-pointing
during final orbit operation.) The
key element of the AVC subsystem
is a Combined Earth Sensor, con-
sisting of state-of-the-art infrared
static earth detectors, spinning
earth sensors, and associated
signal-processing electronics. The
spinning earth sensors in combi-
nation with redundant spinning sun
sensors and a rate gyro provide
information with respect to the
spacecraft's position during the
initial orbital and earth acquisition
sequences where the spacecraft
is in the spin-stabilized mode.

The Navstar acquisition sequence
is unique in that earth capture is
attained initially while the space-
craft is in the spinning mode. Earth
capture thus provides roll and pitch
control. Then the solar array panels
are deployed from their launch or
stowed position, the sun is ac-
quired and yaw control is estab-
lished, and thereby three-axis
stabilization is obtained. The static
earth sensor senses the earth's
hot infrared disk and provides
error control signals to the Com-
bined Electronics Assembly (CEA).
The CEA commands thruster fire
pulses during initial three-axis
stabilized operation and controls
lhruster firing for relief of space-
craft momentum buildup in the
spinning reaction wheels during
mature orbital operation.
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o Telemetry, Tracking, and
Command Subsystem: The TT&C
subsystem provides the capability
for spacecraft ranging, command,
control, and measurement, using
the Air Force Satellite Control Fa-
cility standard Space-Ground Link
System (SGLS) communication
network. Both uplink and downlink
communication are obtained
through redundant transmitter/re-
ceivers and switchable forward
(earth pointing)/aft conical spiral
and bicone horn antennae. The
on-orbit command uplink is capa-
ble of operating with a minimum of
250 watts, easily obtained from
the several remote tracking sta-
tions. The secure uplink format
command structure is processed
by a Signal Conditioning Unit
(SCU), decrypted and subsequent-
ly decoded by a Dual Command
Decoder for routing to various ve-
hicle subsystems. Downlink tele-
metry is processed by the SCU,
coded and multiplexed by a Pulse
Code Modulator, and transmitted
to the ground through SGLS down-
link. The tracking or ranging func-
tion is accomplished with the trans-
ponders by “turning around' the
SGLS ranging signal. The system
is heavily redundant with consider-
able cross-strapping options avail-
able.

* Thermal Control Subsystem:
The Thermal Control Subsystem
provides the equipment necessary
to maintain the spacecraft compo-
nent temperatures within narrow
limits. Active control is maintained
through thermal louvers that regu-
late the heat radiated into the
space environment and thermo-
statically controlled electric heat-
ers. Passive control is obtained
through the use of multilayered in-
sulation blankets, coatings, reflec-

tive/absorptive surfaces, etc.

e Structural Subsystem: The
Structural Subsystem consists of a
rigid aluminum frame and honey-
comb panels that provide mount-
ing and support for components
and rigidity to the spacecraft. The
Structural Subsystem also includes
solar array deployment mecha-
nisms. Emphasis during early de-
sign and fabrication was placed
on surviving launch stresses, re-
peated loads, thermal fatigue, and |
creep deformations.

* Reaction Control/Orbital
Insertion Subsystem: The RC/OI
Subsystem provides the compo-
nents for maneuvering the space- |
craft during early orbit and station-
keeping operations. The Orbital
Insertion Subsystem Solid-Propel-
lant Apogee Kick Motor circular-
izes the elliptical transfer orbit pro-
vided by the launch vehicle. The
Reaction Control Subsystem con-
sists of five-pound and 0.1-pound
thrusters, associated lines, tanks,
valves, and hydrazine supply. The
five-pound thrusters are used dur-
ing the spin-stabilized mode to
adjust the spacecraft's attitude and
provide the necessary velocity ad-
justments to the initial drift orbit.
The 0.1-pound thrusters are used
to despin the vehicle, to provide
initial three-axis control, and to re-
lieve momentum buildup as a part
of the normal station-keeping func-
tion.

e Navigation Subsystem: The
heart of the Navstar spacecraft is
the navigation payload, which gen-
erates the dual L-Band navigation
signal to the user. The Navigation
Subsystem consists of the Pseudo
Random Noise Signal Assembly
(PRNSA) and advanced technology
Rubidium Frequency Standards.
The triply redundant Rubidium
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Frequency Standards provide an
on-board precision frequency ref-
erence. Frequency stability of Nav-
star-1 is on the order of five parts
in 10'3, or less than a one-second
variation in 63,400 years. Navstar-
4 and follow-on spacecraft will ex-
periment with Cesium Frequency
Standards that will provide errors
less than one part in 103, or less
than a one-second variation in
317,000 years.

The frequency standards provide
an input RF 10.23 MHz signal to
the PRNSA synthesizer and base-
band units. The 1,575.42 MHz L1
and 1,227.6 MHz L2 signals are
common synthesized from the
10.23 MHz precision frequency
reference. These L-Band signals
serve as the carriers for transmis-
sion of downlink navigation data.
The 10.23 MHz also feeds triply
redundant baseband units that
generate a Precision (P) Code at
a 10.23 MHz chipping rate and a
Coarse/Acquisition (C/A) Code at
a 1.023 MHz chipping rate. Each
of these codes is modulo two
summed with a fifty-bit/second
navigation data stream provided
by the triply redundant navigation
processor.

The processor serves as the
brains of the navigation subsystem
by storing time-tagged ephemeris
information from the ground and,
at the proper time, passing this in-
formation to the baseband as part
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of the fifty-bit/second Nav Data
Word. Additionally, the processor
stores, reformats, and provides to
the baseband other information
required by the user to solve for
his position. The resulting com-
posite P and C/A code with the
Nav Data superimposed are quad-
phase-modulated onto the L1 Car-
rier by the L1 Modulation Incre-
mental Power Ampilifier (Mod IPS).
By selection, the P or C/A bit
stream is modulated onto the L2
Carrier by the L2 Mod IPA, Subse-
quent power amplification stages
provide the required RF power
output.

The downlink signal is trans-
mitted through a twelve-element
beam-shaped, phased array and
appears to the user as a com-
posite waveform, consisting of the
P Signal and the C/A Signal trans-
mitted in phase quadrature. The P
Signal is a continuous biphase
modulated carrier, which resists
jamming and multipathing. The
C/A Signal serves as an aid to
acquisition of the P Signal required
by the more precise user and also
provides a navigation signal for
users who do not require the ac-
curacy of the precision system.

Satellites are uploaded daily
from the Navstar Master Control
Station at Vandenberg AFB, Calif.
Todate, ten-meter accuracies have
been obtained using one satellite
on orbit and simulated satellites

Army {roops will be able to get from
Navstar a position accurate to within
fitty feet, using a manpack that weighs
about twelve pounds.

or “pseudo-lites” from Navstar’s
Yuma Testing Range. User sets
mounted in various high-dynamic
environments are obtaining posi-
tions accurate to within meters
and velocity vectors accurate to
within tenths of meters per second.
With a four-satellite operational
constellation expected by the first
of the year and Defense Systems
Acquisition Review Council go-
ahead expected shortly thereafter,
the future looks bright indeed for
Navstar. “

This montage suggesis some of the
many uses to which the Navstar Global
Positioning System may be put by
properly equipped military and civilian
users when the system is fully
operational.



AFSATCOM

der capability is planned for De-
fense Satellite Communications
System (DSCS) Il and Global
Positioning System (GPS) satel-
lites.

The objective of the Single
Channel Transponder program is
to provide backup communica-
tions for the most critical AFSAT-
COM function, transmitting the
Emergency Action Message (EAM)
with increased reliability and sur-
vivability. It will complicate the
total jamming and physical attack
problem for the enemy. The initial
components will be deployed late
next year. Design is complete on
the DSCS Il 8CT, and breadboard
testing is in progress. Design is
also complete on the GPS SCT,
and engineering model hardware
fabrication has begun.

AFSATCOM provides command
and control to essential nuclear-
capable forces of the Army, Navy,
and Air Force. The major partici-
pating authorities and forces in-
volved are the National Command
Authorities, the Commanders in
Chief (CINCs) of the Unified and
Specified Commands, and major
force components of the CINCs.
The force elements are primarily
Single Integrated Operations Plan
(SIOP) bombers, reconnaissance
forces, and both land- and sea-
launched ballistic missiles.

The channel of communications
for execution of the SIOP and
other time-sensitive operations is
from the NCA through the Chair-
man of the JCS, to the executing
commanders. The operational re-
quirement dictates direct-to-the-
forces communication on a global
basis. These requirements differ-
entiate AFSATCOM from other
military and commercial communi-
cation satellites. In order to fulfill
the AFSATCOM mission, space-
craft must be available at all times,
hardened against nuclear effects,
and able to provide secure com-
munications links during all
phases of conflict.

Development Constraints
AFSATCOM faces several sig-
nificant constraints in its develop-
ment. The number of SIOP ele-
ment (aircraft, ICBM, SLBM) ter-
minals of AFSATCOM is greater
than the number of command ele-
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engineer at AFLC's Sacramento Air Logistics Center. He also has had two
tours in civil engineering, one of them in Southeast Asia.

ments. This created an overriding
requirement to minimize the tech-
nical complexity of the SIOP force
element terminals and rely on the
command terminals to carry the
burden of system control, com-
mand, timing, and information
handiing. The most important con-
straint, and the one most likely to
influence satellite communications
designs of this nature for years to
come, is the user terminals. The
majority are highly mobile aircraft
that are restricted in space,
weight, and electrical power avail-
able for allocation to a communi-
cations system.

Mobility dictated an omnidirec-
tional antenna (one with no gain
and therefore no requirement for
pointing) to provide upper hemi-
sphere coverage for maximum
communications channel avail-
ability as the aircraft maneuvers
through its flight profile. State-of-
the-art UHF radios were adopted
to assure force element terminals
at reasonable cost. These radios
have 100-watt transmitters with
highly sensitive receivers. Elec-
trical power available aboard
spacecraft, coupled with the re-
quirement for distributing power
over several channels in order to
meet operational connectivity re-
quirements, dictated a relatively
low data transmission rate for reli-
able multiple-user service. This
rate is seventy-five bits of digital
information per second, which
equates to 100 words per minute.
The data is entered into the sys-
tem for transmission, and received
through teletypewriters providing
record copy at the average read-
ing rate. An antijam capability,
sufficient to beat the demonstrated
threat, was also provided.

AFSATCOM has three elements
of control involved in assuring reli-
able service. The elements are
(1) spacecraft control—the func-
tions associated with the space-
craft bus; (2) communications
mode control—the control of vari-
ous spacecraft communications

modes of operation; and (3) net-
work control—the control of the
communications capability serv-
ing the various user networks.
This is a function of user com-
mand terminals, each of which
has a control circuit capability that
permits internetwork coordination
and reallocation of communica-
tions resources in event of a
spacecraft malfunction.

Future Systems

The AFSATCOM System was
designed to meet the threat pro-
jected into the 1980s. Any future
satellite communications system
should be extremely sensitive to
projected threats and have the
flexibility to evolve against a coun-
terthreat, should one develop. The
primary constraints, when assess-
ing solutions to deficiencies pro-
jected for the current system, are
hardware and operational con-
cepts. Maximum use of existing
terminals is essential, especially
for the force element terminals.
Any change must allow for a
smooth electronic and operational
transition from the old system with
minimum modification, training,
and degradation or interruption of
service.

Any new system should achieve
the balanced goals of electro-
magnetic and physical survivabil-
ity, continuity of service, and the
ability to evolve with no impact on
desired operational concepts ex-
cept for improvements in opera-
tional capability (e.g., global cover-
age, etc.). Interoperability between
and among strategic and tactical
communications systems as well
as NATO systems should be a
goal insofar as it does not de-
grade minimum requirements for
strategic command and control.

Several years ago, the AFSAT-
COM Program Office began evalu-
ating existing data in order to
determine the features needed to
defeat the projected threat. Con-
tractor studies were initiated to
investigate evolutionary systems
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with sufficient antijam protection.
At the same time, it was recog-
nized that any improvement in
antijam capability should be com-
patible with, and should not hinder
any improvement in, physical sur-
vivability. There should be no
"Achilles' heel" in either area. A
substantial amount of research on
satellite physical survivability has
been conducted with support from
industry and the Federal Contract
Research Centers (FCRCs), spe-
cifically Rand, MIT Lincoln Lab-
oratory, MITRE, and Aerospace
Corp. A Survivability Analysis
Group (SAG) was formed, com-
posed of representatives from
these FCRCs and chaired by the
AFSATCOM Program Office.

The primary objective of the
SAG was to investigate and evalu-
ate physical survivability concepts
for AFSATCOM. Although several
such concepts already existed in
various stages of definition, their
relative merits were not agreed
upon, and little comparative sys-
tem-level analysis had been per-
- formed. A primary goal of the
SAG was to develop new surviv-
ability concepts and improve the
earlier work. In this respect, the
SAG was unique. Previous surviv-
ability studies, for the most part,
had attempted to apply physical
survivability concepts on existing
system designs. The SAG, con-
cerned primarily with AFSATCOM
mission requirements, identified
appropriate physical survivability

concepts and developed these
into system designs.

The most important conclusion
reached by SAG studies was that
no single survivability technique is
likely to achieve the goal of high
survivability. The need to combine
techniques and the uncertainties
regarding what the Soviets might
do leads to a ‘‘design-to-evolve"
concept for the survivable follow-
on AFSATCOM spacecraft system.
This approach involves meeting
obvious threats in the initial design
of the new system but to provide
flexibility sufficient to allow the US
always to remain one technologi-
cal step ahead. If the Soviets rec-
ognize this capability, they should
be discouraged from entering a
race they cannot expect to win.

Survivability of the Triad rests
on the premise that a technology
breakthrough that might counter
one system probably will not
counter the other two. The ability
to use different combinations of
survival techniques will provide
an AFSATCOM follow-on space
system this same advantage.

For these reasons, a new
space segment for a follow-on
system and minor modifications to
the ground segment are being
planned. A dedicated spacecraft
is proposed. The new system will
have improved antijam capability.
By handling only the low data
rate, critical communications traffic
required for command and control
of nuclear-capable forces, it can

be an extremely hard, survivable
system compatible with a deter-
rent policy. It will use several fre-
quency bands in order to serve
the specific needs of different
users and, at the same time,
defeat the projected jamming
threat.

The bombers and other de-
ployed force elements are, for the
time being, restricted to UHF
radios although research is under
way to investigate the feasibility
of eventually going to higher fre-
quencies such as super high fre-
quency (SHF) and extremely high
frequency (EHF). Uplinks from
larger command posts can achieve
increased advantage over a po-
tential jammer by using the SHF
band. In order to provide the con-
nectivity and worldwide coverage
required by the SIOP forces, EHF
crosslinks will be used. The single
space segment will also facilitate
interoperability between essential
command elements and have the
flexibility to adjust to varying force
structures or policies,

Staying with the current SIOP
communications capability would
deprive our strategic forces of the
key element they require to main-
tain credible deterrence in the
future. The AFSATCOM System
now being deployed is a giant
step in strategic communications.
If allowed to evolve, in pace with
the threat, into a more survivable
system, it will serve future SIOP
forces well. u

EVENING SERVICES

During the Mediterranean campaign, | made a staff visit to the 340th
Bomb Group in Corsica. They were flying B-25 mediums and living in tents
near the pierced-steel plank runway. Late one evening, while the ground
crews were busy readying the airplanes for the next morning’s mission, the
Luftwaffe staged a surprise attack.

The warning alert sounded, and we dove out of our tents into the nearby
slit trenches as the low-flying Ju-88s gave us a pretty good pasting. As the
sound of their engines faded into the distance, a tech sergeant stood up
and taunted, ‘““Yaaah, but you didn’t hit the outhouse!”

Seconds later came the roar of more engines at a very low level, along
with the unmistakable whine of falling bombs. In the eerie flashes and ear-
shattering explosions, | quickly observed that the latrine area had been com-
pletely clobbered. Then everything became dark and still. After a long and
silent interval the sergeant spoke again in an awed tone, “Jeeeeez, | didn't
think they could HEAR me!”

—Contributed by Col. Fred E. Bamberger, Jr., USAF (Ret.)

(AIR FORCE Magazine will pay $20 for each anecdote accepted for publication.)
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THE ELECTR

Eye inthe Sky

BY MAJ. JIM NORTH, USAF, AND CAPT. MIKE KING, USAF

Two instructors from the Mission
Training Branch, 966th AWAC
Training Squadron, at Tinker AFB,
Okla., describe the coordinated
operation of flight and mission
crews in this account of an E-3A
training mission over the Atlantic.

HRONGS of excited, curious

visitors stood in line for hours

to walk through the strange new

arrival at Tinker Air Force Base,
Okla.

It was in late March 1977 that

the first Air Force operational E-3A

oy

taxied up to a welcoming commit-
tee. The aircraft's four powerful
engines rumbled, and its circular
appendage, balanced atop two
thin struts above the att portion of
the fuselage, turned ponderously
at one-quarter revolution per
minute.

The crowd was suddenly silent,
and only the muffled clatter of tur-
bine blades could be heard as the
engines wound down. A burst of
applause met the first crew mem-
ber as he stepped from the for-
ward entry. The E-3A had arrived.

In the months that followed, the
E 8A generated such interesl Lhal

during liftoffs and landings the
crew felt almost every eye at
Tinker was glued to the aircratt.
And how often did they hear,
cruising to and from mission areas,
the familiar query from air traffic
control, “Edgy 12, what’s an E-3A?
Is it a military 747?"

These times are almost gone,
but the plane hasn't lost its excite-
ment for the crews who fly it and
operate its state-of-the-art equip-
ment. The E-3A is not a 747. It's
a modified 707-320B, crowned
with a radar rotodome thirty feet
in diameter and six feet thick.

Inslde the aircratt are a flight
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crew of four and a mission crew
of thirteen. During training mis-
sions, instructors swell the crew to
more than thirty.

In the year since the first E-3A
arrived, five more have been de-
livered. And as each new rotodome
appears, the E-8A parking ramp
takes on the look of a proliferating
mushroom patch.

Before a student flies the E-3A,
he trains in a flight or mission sim-
ulator that offers a degree of real-
ism heretofore impossible. The
flight simulator’'s air refueling
mode, with visual display and six
axes of motion, reduces the num-
ber of student training flights be-
hind a tanker. It's not uncomman
for a novice to smoothly approach
the tanker and remain in contact
on his first live flight. A pilot re-
ceives his initial qualification/in-
strument check after only four live
sorties.

On the sixth training sortie,
flight and mission crews fly to-
gether for the first time. A few
sorties later they begin taking on
a distinct group personality and

g | c
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start working as a harmonious
unit.

Mission Over the Atlantic

A typical training mission starts
from Tinker AFB, Okla., and pro-
ceeds to the Atlantic Ocean, just
off the coast of Virginia.

Cleared for takeoff, the pilot
slowly advances the throttles to
the near-vertical position. He wants
to assure equal spool up on all en-
gines. "“Engineer, your throttles,”
he says, as crew members are
pushed back into their seats by
the acceleration. It's cold today,
and the low temperature results in
greater engine efficiency; conse-
quently, things happen more
quickly, even though the aircraft's
gross weight is close to the
325,000-pound maximum.

A mere 6,500 feet after brake
release the E-3A reaches 147
knots, rotation speed, and the air-
craft nose is pulled up smartly to
the fourteen-degree initial climb-
out attitude. On proficiency train-
ing sorties, the figures are 3,800
feet and seventeen degrees.

After liftoff, the E-3A climbs
effortlessly to cruising altitude
with only a muffled rumble from
the four fanjets that produce up to
82,000 pounds total thrust. The
flight deck hums with activity—
throttle movements, pitch changes,
radio calls, navigation aids updat-
ing, and checklist challenges and
responses. Eyes are rapidly scan-
ning a multitude of instruments as
systems come on line.

""Mission crew commander
(MCC), this is the flight engineer.
You're cleared for walkaround.”
As the communications and radar
technicians complete their checks,
other mission crew members
closely monitor external tempera-
ture and equipment cooling air in-
dicators.

When the climbout checklist is
complete, the seat belt signs are
extinguished and the tempo in the
mission crew area quickens. Crew
members secure from takeoff con-
figuration, cooling air lights go
out one by one, and soon the

Former TAC Commander Gen. Robert J.
Dixon called the E-3A a revolution

in command and control, ""the most
significant single tactical force improve-
ment since the advent of radar.”

interphone call comes from the
computer display maintenance op-
erator to the mission crew com-
mander. ""You're cleared to power
up.” Nine situation display console
operators check out their equip-
ment, and the airborne radar tech-
nician begins radar wakeup and
the Identification Friend or Foe/
Selective Identification Feature
(IFF/SIF) start-up procedures. The
radio operator applies power to
the mission radio transmitters, and
the computer operator loads tapes
to integrate radio, radar, and IFF/
SIF systems with the computer.

The computer generates con-
sole situation and tabular displays,
and provides guidance programs
for aircraft control operations, in-
cluding aerial refueling, close air
support, air traffic management, in-
tercept, combat air patrol, and air-
superiority engagements. It also
provides a wide range of manual
and automatic air traffic identifica-
tion functions. For example, it can
compare live aircraft tracking data
to prestored flight plans and auto-
matically identify the aircraft.

Successful initiation of the air-
borne operational computer pro-
gram is announced at the con-
soles by flashing lights and ringing
signal bells. Console operators im-
mediately extinguish the lights,
silence the bells, and begin estab-
lishing functional displays. After
the radar and IFF/SIF "“wakeup”
sequence, the radar technician
turns control over to the air sur-
veillance officer. Step by step, the
E-3A is becoming an airborne
warning and control system, an
“AWACS." Virtually nothing except
flight-essential equipment will work
without the computers. It is the
computers that make the E-3A a
combat weapons system.

Meanwhile, the flight crew pre-
pares for refueling. The inertial
navigation set, coupled to the auto-
pilot, has been guiding the E-3A
precisely to a refueling track where
a KC-135 tanker waits, Their brief
interlude of quiet is interrupted by
a radio call.

“Edgy 12, this is Sage 54. Go
standby on your beacon.”

“Edgy 12, we show you at 150
nautical miles.”

The flight engineer, at the pilot’s
request, begins the rendezvous
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AT

Refueling extends the endurance of the E-3A, which from altitude can provide a real-time picture of more than 250,000 square miles.

and predescent checklist, and the
pilot calls the mission commander
to advise him that air refueling will
commence in approximately twenty
minutes.

The navigator locates the tanker
on radar, sets up the rendezvous,
and makes last-minute changes.
He rechecks offset, drift, and turn
range because the two aircraft are
speeding toward one another at
nearly one mile every four sec-
onds. Approaching head-on, and
several miles to the left, the tanker
responds to the E-3A navigator's
command and starts a 180 degree
left turn. Soon the tanker has rolled
out dead ahead, slightly high, and
the E-3A maneuvers into position.
Within moments a gentle thump
announces the boom has locked
into the receptacle over the flight
engineer’s head.

The E-3A flys smoothly and with
great stability in the air refueling

envelope. This task is more diffi-
cult at light gross weights, how-
ever, because the center of gravity
approaches the aft limit and air-
craft sensitivity increases.

With a transfer rate of up to
6,500 pounds of fuel per minute,
the E-3A quickly takes its required
onload and returns to en route
cruise altitude. The inertial navi-
gation system again does the
steering.

Seat belt signs are extinguished,
mission crew members unstrap,
seats are restored to mission con-
figuration, and the radar system is
brought back up. The orbit area is
still two hours east, so some of
the crew gravitate to the rear of
the aircraft for an in-flight lunch.
Not even commercial airlines pro-
vide a large red-and-white check-
ered tablecloth.

Approaching the orbit area, the
copilot requests clearance and the

flight engineer computes speeds,
fue! flows, and engine perfor-
mance rating settings. The pilot
slows to the required airspeed,
and the navigator programs the
navigation computer system to fly
a circle, racetrack, line, or figure-
eight orbit.

Approaching within UHF radio
range of the ground monitoring
facility, mission crew members re-
sume their duty stations. The rear
compartment becomes a flurry of
activity, with hundreds of tiny blink-
ing lights, continuous radio chat-
ter, spinning tapes, and myriad
minute symbols flashing and flick-
ering on the scopes.

The mission is to control F-15s
from Langley AFB's 1st Tactical
Fighter Wing during practice inter-
cept and refueling missions, and
to send air surveillance data to
the North American Aerospace
Defense Command's (NORAD)
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Major North is Chief Insiructor, Mission Crew Training Branch, 966th AWAC
Training Squadron, at Tinker AFB, Okla. He has served as a weapon controller
and director in several commands and was Chief Controller, Alaskan NORAD
Region Control Center, prior to his present assignment.

Captain King is an Instructor Pilot with more than 3,000 hours flying time,
including time in virtually all models of the Boeing -135.

20th Air Division Semi-Automatic
Ground Environment (SAGE) Di-
rection Center at Fort Lee AFS, Va.
Since AWACS has not been certi-
fied as an independent military
radar facility, all missions must be
monitored by an established mili-
tary ground radar agency.
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On Station

The senior director reports to
the NORAD facility on the pre-
briefed frequency.

“Fertile control, this is Dragnet.
Do you read?"

USAF plans call for an eventual
inventory of thirty-four E-3As.

“Roger, Dragnet. Fertile reads
you loud and clear, Say your posi-
tion and mode-three squawk."

“We're on the 103-degree radial
at forty-eight miles out of Pulaski,
squawking mode three, code 2271.
Our flight deck call sign is Edgy 12,
and they're monitoring this fre-
quency."”

""Roger, Dragnet.
radar contact."

By now the E-3A surveillance
officer has established a UHF sur-
veillance net with his counterpart
at Fertile. Prebriefed 'telling"" pro-
cedures and priorities are con-
firmed. Correlation checks on
randomly selected radar contacts
are made to ensure the E-3A sen-
sor system and Fertile are report-
ing tracks in the same position.
The surveillance officer assigns
each air surveillance technician a
specific sector. Each surveillance
technician then enters his subsec-
tor into the computer by keyboard
and selects one of six modes of
radar operation. Having the opera-
tor, not the maintenance tech-
nician, directly control radar con-
figuration is another AWACS in-
novation.

The senior director now receives
final confirmation and updates
data for the computer. Fighter and
tanker schedules are confirmed,
airspace reservations double-
checked, and the latest weather
information received. Prior to the
aircraft's takeoff at Tinker, the
computer tapes were encoded
with as much of this data as pos-
sible, but now more up-to-the-
minute information is received,
and weapons directors enter it
directly into the computer through
console keyboards. Throughout
the entire mission the computer
will be updated with on-board sen-
sor and avionics inputs, and man-
ual entries from mission crew
members.

“Fertile, Dragnet assumes sta-
tion at 2015 Zulu."”

The surveillance section begins
reporting on airborne objects over
the Atlantic headed toward North
America. Surveillance technicians
can reconfigure the radar in their
assigned subsectors to provide
the best possible detection of
penetrating aircraft. They evaluate
each flashing sensor return, sort-

Fertile has



ing out aircraft from occasional
radar ''noise.” Each radar return
of an aircraft is inserted into the
computer, and almost immediately
the computer responds by dis-
playing the detected aircraft's
speed, heading, altitude, flight
size, and position.

All activity is closely monitored
by the surveillance officer. At
29,000 feet, the radar horizon is
greatly extended compared to that
of a ground radar. Soon the ground
station has constructed an air pic-
ture that would have been impos-
sible before AWACS.

“Dragnet, this is Fertile. Lima
Lima Zero One [LLO1] flight is air-
borne at 2025 Zulu."

"“Roger. Dragnet has radar con-
tact.”

The E-3A radar detects a flight
of F-15 Eagles as soon as they
break ground. The leader's mode
iwo SIF code is on file in the E-3A
computer, which has continuously
monitored the airfield at Langley
for a matching return. The com-
puter automatically identifies the
F-15s and displays this informa-
tion on a panel tube.

“Dragnet, LLO1 flight is entering
assigned airspace."

"Roger. Dragnet assumes con-
trol."

The activity level for weapons
directors increases as the E-3A
takes control of the flight of F-15s.
The wingman is vectored for sep-
aration from the leader and is
""tagged'” with his own symbology.
Each fighter is individually paired
against the day's simulated target
aircraft, a B-52, which has just en-
tered the airspace from the op-
posite end.

The weapons director relays com-
puter-generated intercept guidance
commands to each fighter, moni-
tors fighters and target on radar to
ensure a smooth intercept, and
makes necessary corrections.

Soon both fighters have called
"Fox one," a simulated air-to-air
missile firing, and are vectored
for another pass.

The tempo has also picked up
in the surveillance section. Special
tracking priority is established for
the B-52 to ensure that changes
in speed, heading, and altitude are
immediately detected.

Soon, a second flight of F-15s
leaves Langley, and then a third.
Now all three weapons directors
are busy. The one controlling the
first flight vectors the fighters to-
ward a refueling rendezvous. A
special refueling guidance pro-
gram is stored in the computer,
allowing the controller to select
either a “receiver turn” to a posi-
tion behind the tanker, or a “tank-
er turn” to roll out in front of the
receiver.

For this "*hookup,” the weapons
director selects a tanker turn.
Within seconds computer guid-
ance data is displayed on his con-
sole for relay to each aircraft.
Halfway through the tanker's 180-
degree turn the fighters spot the
tanker. As the KC-135 rolls out,
the fighter pilots switch to the
boomer's frequency. For the
weapons director, there's a little
magic in the moment.

After refueling, the first flight
is vectored back to the intercept
training area for more work against
the B-52. Simultaneously, the sec-
ond flight of F-15s heads for the
tanker. The intercept-refuel-inter-
cept cycle continues until the last
flight of F-15s is ‘'bingo" and
ready to return to base.

Mission Accomplished

“Fertile, LLOS flight is RTB."”

"“Roger. Fertile has radar con-
tact and assumes control.”

“Navigator, this is MCC. We'll
depart station in ten minutes.”

The navigator changes the in-
ertial navigation system waypoints,
and the copilot coordinates clear-
ance with air traffic control. Once
cleared, the pilot pushes buttons
on his inertial navigation system
to get the E-3A pointed back to
Tinker. The flight crew has already
updated en route and terminal
weather and recomputed fuel re-
quirements. Final weapons and
surveillance coordination is com-
pleted by establishing times for
telephone debriefings the following
day.

The sun, now low on the hori-
zon, sends a golden shaft along
the fuselage interior, spilling
through the left overwing hatch
window as the E-3A banks and
heads home.

“Fertile, Dragnet is off station at
0015 Zulu.”

Controllers and surveillance
technicians pass duty logs to the
senior ‘director and surveillance
officer, and head aft to the remains
of their box lunches. The mission
commander receives all mission
crew logs and reports, and begins
compiling his mission summary.

For the computer and radar
technicians, however, the real work
is just beginning. A unique feature
of the E-3A is its ability to diag-
nose computer and radar problems
in flight. As with nearly everything
else on board, the computer is in
charge. The diagnostic program
runs continuously throughout the
mission, pinpointing and display-
ing sources of malfunctions and
instructions for corrective action.
Finally, all faults and malfunctions
are recorded.

When the E-3A leaves station,
computer and radar technicians
also conduct an additional mainte-
nance analysis routine, using both
manual and computer-generated
inputs. The program not only
double checks all previous main-
tenance actions, but checks some
system components not included
in the automatic diagnostic pro-
gram. By landing time, a stack of
computer printouts will be ready
to give to maintenance people dur-
ing debriefing.

While the technicians complete
their chores, the rest of the mis-
sion crew relaxes in the knowledge
that for them all that remains is
the mandatory debriefing.

The flight crew begins its pre-
descent checklist. For mission
crew comfort during diagnostic
operations, the descent is begun
as far as 200 nautical miles from
home station.

Radar vectors now place the
E-3A on final ILS approach to
Tinker.

Shortly thereafter, a squeak sig-
nals the main gear has touched
down after nearly twelve hours in
the air.

Following maintenance and crew
debriefings, the sortie will be com-
plete. Months of intensive training
and long hours of mission planning
have ended in another successful
AWACS training flight. L

AIR FORCE Magazine / July 1978



Outstanding Military Reference Books From Franklin Watts

Jane’s All The World’s Aircraft 1977-78
Edited by John W. R. Taylor

The most accurate and up-to-date information on
every aircraft in production or under development.
This edition includes first references to 3 new
Soviet combat aircraft, detailed description of the
new Dassault Mirage 2000, description and photo
of the tail-first Gossamer Condor, detailed
analyses of the latest aircraft news. “A must for
defense-oriented readers.” — National Defense
Over 900 pages. ISBN 531-03278-7 $72.50

Jane's Fighting Ships 1977-78

Edited by John E. Moore

The Bible of the world’s navies has once again
been completely revised and updated. There is a
new section of ship silhouettes, and a worldwide
pennant list of major surface ships, and well over
1200 new photos. “. .. there is no real substitute at
any price.”—US Naval Institute Proceedings
Over 800 pages. ISBN 531-03277-9 $72.50

Jane's Surface Skimmers 1978

Edited by Roy McLeauvy

Evidence of the military potential of hovercraft and
hydrofoils is the increasing use being made of these
vehicles by the Soviet Navy, discussed in detail in the
newsworthy Foreword to this edition. The only
international authority on the world of hovercraft and
hydrofoils contains complete, up-to-date information not
only on conventional craft, but also on hover-trailers and
barges, tracked AVCs, ACV platforms and industrial
pallet and conveyor systems, sailing hydrofoils, licensing
authorities, and power plants. “. . . second to none in
providing the definitive word on this rapidly changing
technology.” —US Naval [nstitute Proceedings

Over 400 pages. ISBN 531-03283-3 $60.00

Jdane’s Ocean Technology 1978

Edited by Robert Trillo

Greatly expanded in both text and illustration, this single
source of reference for the engineer or scientist working
with underwater equipment or structures provides a
detailed, comprehensive, international survey of the
latest underwater technology. Covers all types of
submersible vehicles and their support systems,
underwater photographic and television systems, oil and
gas exploration rigs, ol spill containment and recovery
systemns, offshore air systems, and much more. “ltis, in
the Jane's tradition, well set now to become the classic
reference work to the subject.”— Defense & Foreign
Affairs Digest

Over 800 pages. ISBN 531-03282-5 $72 .50

Please send the military reference books indicated below:
___(03278-7) Jane’s All the World's Aircraft 1977-78,

{03277-9) Jane's Fighting Ships 1977-78 .
(03284-1) Jane's Weapon Systems 1977-78
___ (03287-6) llnégrnatéonal Countermeasures Handbook

(03283-3) Jane's Surface Skimmers 1978. .
—(03282-5) Jane's Ocean Technology 1978
_ {03275-2) Defense & Foreign Affairs Handbook 1978
(03280-9) Jane’s Infantry Weapons 1978

(Please add $2.00 shipping and handling charge per volume.)
Total enclosed $

. $72.50

$72.50
$72.50

$50.00

.. $60.00
.$72.50

$50.00

. $72.50

TO: FRANKLIN WATTS, INC. Department MP, 730 Fifth Avenue, New York, N.Y. 10019

Name

Jane’s Weapon Systems 1977-78

Edited by Ronald T. Pretty

The most reliable encyclopedia of modern weapon
technology. Expanded Analysis Section covers
missiles of every type; aircraft armament, radars,
sonars, torpedoes; electronic warfare equipment,
including active, passive, deception and nnise
jammers, monitoring and direction-finding
systems. Individual descriptions of every missile,
drone, RPV, fire control system, armed vehicles,
underwater equipment, reconnaissance
equipment, much more. Hundreds of illustrations,
plus analysis of late-breaking new developments.
Over 1,000 pages. ISBN 531-03284-1 $72.50

The International Countermeasures
Handbook 1977-78

Edited by Harry F. Eustace

A highly reliable and contemporary reference
source in the field of electronic countermeasures.
Contents: U.S. Budget. U.S. Lexicon.
International Lexicon. Sino-Soviet Lexicon.
Technology Section, containing synopsis and
trending, news reports, and new design
information on Antennas, Chaff/Flares and
Aerosols, Infra-Red and Electro-Optics, Threat
Displays, ECM Tubes and Jamming, Receivers,
Signal Processing, Solid State, Simulation and
Training, EW Data. Master bibliography contains
information from previous editions.

Over 600 pages. ISBN 531-03287-6 $50.00

Defense & Foreign Affairs Handbook 1978

Edited by David Harvey

Accurate and up-to-date defense and political
information for every country in the world. Includes key
defense manufacturers and personnel; complete cabinet
listings: economic data; a Who's Who in politics and
defense; glossary of defense and political acronyms:
balance of payment, power, and SAM tables. The new
edition has been expanded to include pertinent historical
background information, maps, and additional tables
Over 800 pages. ISBN 531-03275-2 $50.00

Coming in June

Jane's Infantry Weapons 1978

Edited by Denis Archer

For everyone involved with the use, identification, and
analysis of small arms, ammunition, and area weapons,
Jane's Infantry Weapons is a reference work of
unparalleled value This newest of the Jane’s reference
works continues to be improved and updated. “The
changes only serve to enhance the book’s value, and it
remains one of the most, if not the most, authoritative
publication of its kind on the market today.” —Infantry
Magazine

Over 700 pages. ISBN 531-03280-9 $72.50

Title

Company
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S
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- (Orde
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Industrial Associates of

\.

the Air Force Association

“Partners in Aerospace Power”

Listed below are the Industrial Associates of the Air Force Association. Through this
affiliation, these companies support the objectives of AFA as they relate to the responsible use
of aerospace technology for the betterment of society, and the maintenance of adequate
aerospace power as a requisite of national security and international amity.

Aerolet ElectroSystems Co.

Aerojet-General Corp.

Aerospace Corp.

AlL, Div. of Cutler-Hammer

Allegheny Ludlum Industries, Inc.

American Telephone & Telegraph Co.

ATA&T Long Lines Department

Analytic Services Inc. (ANSER)

Applied Technology, Div. of Itek Corp.

Armed Forces Relief & Benefit Assn.

AVCO Corp.

Battelle Memorial Institute

BDM Corp., The

Beech Aircraft Corp.

Bell Aerospace Textron

Bell Helicopter Textron

Bell & Howell Co.

Bendix Corp.

Benham-Blair & Affiliates, Inc.

Boeing Co.

Brunswick Corp., Defense Div.

Brush Wellman, Inc.

Burroughs Corp.

CAl, Div. of Bourns, Inc.

Canadian Marconi Co.

Cessna Aircraft Co.

Chamberlain Manufacturing Corp.

Cincinnati Electronics Corp.

Clearprint Paper Co., Inc.

Collins Divisions, Rockwell Int'|

Colt Industries, Inc.

Computer Sclences Corp.

Conrac Corp.

Control Data Corp.

Decca Navigator System, Inc.

Dynalectron Corp.

E-A Industrial Corp.

Eastman Kodak Co.

ECI Div., E-Systems, Inc.

E. I. Du Pont de Nemours & Co.

Emerson Electric Co.

Engine & Equipment Products Co.

E-Systems, Inc.

Ex-Cell-O Corp.—Aerospace

Fairchild Camera & Instrument Corp.

Fairchild Industries, Inc.

Federal Electric Corp., ITT

Firestone Tire & Rubber Co.

Ford Aerospace & Communications
Corp.

GAF Corp.

Garrett Corp.

22

General Dynamics Corp.

General Dynamics, Electronics Div.

General Dynamics, Fort Worth Div.

General Electric Co.

GE Aircraft Englne Group

General Motors Corp.

GMC, Delco Electronics Div.

GMC, Detrolt Diesel Allison Div.

GMC, Harrison Radiator Div.

Goodyear Aerospace Corp.

Gould Inc., Government Systems Group

Grumman Corp.

GTE Sylvania, Inc.

Harris Carp.

Hayes International Corp.

Hazeltine Corp.

Hi-Shear Corp.

Hoffman Electronics Corp.

Honeywell, Inc.

Howell Instruments, Inc.

Hudson Tool & Die Co., Inc.

Hughes Aircraft Co.

Hughes Helicopters

Hydraulic Research Textron

IBM Corp.

International Harvester Co.

International Technical Products Corp.

Interstate Electronics Corp.

Israel Aircraft Industries, Ltd.

ITT Defense Communications Group

ITT Telecommunications and Electronics
Group—North America

Kelsey-Hayes Co.

Kentron International, Inc.*

Lear Siegler, Inc.

Leigh Instruments, Ltd.

Lewis Engineering Co., The

Libbey-Owens-Ford Co.

Litton Aero Products Div.

Litton Industries, Inc.

Litton Industries
Guidance & Control Systems Div.

Lockheed Corp.

Lockheed Aircraft Service Co.

Lockheed California Co.

Lockheed Electronics Co.

Lockheed Georgla Co.

Lockheed Missiles & Space Co.

Logicon, Inc.

Loral Corp.

Magnavox Government & Industrial
Electronics Co.

Marquardt Co., The

Martin Marietta Aerospace

Martin Marletta, Denver Div.

Martin Marletta, Orlando Div.

McDonnell Douglas Corp.

Menasco Manufacturing Co.

MITRE Corp.

Moog, Inc.

Motorola Government Electronics Div.

Northrop Corp.

OEA, Inc.

O. Miller Associates

Optical Systems Division, Itek Corp.

Pan American World Airways, Inc.

PRC Information Sciences Co.

Products Research & Chemical Corp.

Rand Corp.

Raytheon Co.

RCA, Government Systems Div.

Redifon Flight Simulation Ltd.

Hockwell internationai

Rockwell Int'l, Electronics Operations

Rockwell Int’l, North American
Aerospace Operations

Rohr Industries, Inc.*

Rolls-Royce, Inc.

Rosemount Ine.

Sanders Assoclates, Inc.

Sclence Applications, Inc.

Singer Co.

Sperry Rand Corp.

Sundstrand Corp.

Sverdrup & Parcel & Associates, Inc.

System Development Corp.

Talley Industries, Inc.

Teledyne, Inc.

Teledyne Brown Engineering

Teledyne CAE Div.

Texas Instruments Inc.

Thiokol Carp.

Tracor, Inc.

TRW Defense & Space Systems Group

United Technologies Corp.

UTC, Chemical Systems Div.

UTC, Hamilton Standard Div.

UTC, Norden Div.

UTC, Pratt & Whitney Aircraft Group

UTC, Research Center

UTC, Sikorsky Aircraft Div.

Vought Corp. )

Western Electric Co., Inc.

Western Gear Corp.

Western Union Telegraph Co.,
Government Systems Div.

Westinghouse Electric Corp.

World Alrways, Inc.

Wyman-Gordon Co.

Xerox Corp.

Xonics, Inc.

*New affiliation
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The effectiveness of air operations
lies in electronic countermeasures
(ECM) and the future of ECM lies
in power management systems,
with increased reliance on
software-managed techniques
coupled with extremely high
energy sources.

ANAGEMENT, traditionally,

has ‘many definitions. How-
ever, in the course of air war,
management is perhaps best de-
fined as the ability to get things
done with aircrew members
through a multitude of people; or,
better put, the ability to control a
- situation as it develops to the best
interest of the muliitude and the
aircrews involved. Inherent in that
definition 1s the assumption that
information flow is unrestrained.
Without information, there is no
need for management, for, indeed,
there is no management.

What is known since man's ap-
pearance on this globe involves
human participation. No matter
how sophisticated the technology
or how numerous the weapon sys-
tems, human management will
continue to be involved. Further,
the quality of human management
will be dictated by the information
available and the time constraint
dictated by the situation.

When one reviews the situation
in the European theater and notes
the amount of sophisticated equip-
ment of our Warsaw Pact adver-
saries, there is a tendency to dwell
on the awesome task of informa-
tion-gathering and decision-mak-
ing confronting our forces, from
aircrews to field commanders.
However, we must not overlook
the fact that the other side has
exactly the same tasks. War is a
confusing task; those who are the
least confused have the greatest
chance for survival and ultimately
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ECM: R Look Rhead

By COL. BERT HARBOUR, USAF

victory, and that's what informa-
tion systems are all about.

Lessons of Vietnam

With the advent of radars in
World War Il, the "what direction,
how many, and when” informa-
tion system a commander needed
for defense against attacking air-
craft became available. Thus, the
information an enemy wanted to
keep secret came by radar. Con-
fuse the enemy radar information
source and vyou confuse the
enemy, and your chances of sur-
vival and thus victory are greatly
enhanced.

While our World War If allies in
Great Britain most effectively used
radar for defensive purposes, they
also confused the developing
German radars with chaff corri-
dors and simple noise jammers,
and gave birth to the wonderful
and growing world of electronic
countermeasures (ECM), counter
ECM, counter-counter ECM, etc.,
etc. Today, ECM is good and get-
ting better of necessity, because
information necessary to the sur-
vival of fighting forces is getting

more and more difficult to confuse.

In the post-World War Il and
Korean War years radar informa-
tion systems progressed sieadily.
Development of monopulse, fre-
quency modulation, and pulse-
doppler systems appeared, grow-
ing more and more sophisticated
and expensive. However, ECM
systems successfully avoided sig-
nificant technical improvements
except for studies of the require-
ment, which concluded we didn’t
understand the threat well enough
to develop the ECM. It took the
Vietnam War to fully renew our
awareness ‘that the enemy's in-
formation systems—his long-
range acquisition radars—contrib-
uted monumentally to our aircraft
loss-rate in the air war.

[n this environment we relearned
that basic noise jammers were
essentially a one-on-one detractor;
that is, one jammer per enemy
radar for maximum effectiveness.
A game of numbers; more radars
and more jammers, and so on, ECM
was getting better and more ex-
pensive, but "‘expensive' was far
outstripping "better.”" Fortunately,

The EF-111A, with its high radiating power, is expected to be the most powerful
and sophisticaled airborne electronic warfare system for years to come.



by 1970, we recognized that “bet-
ter' and “expensive’’ must be
kept on a par and technology of
higher power levels, steerable an-
tennas, and modulation techniques

94

that would allow one aircraft to
jam multiple radars became a
reality. All this was good; all this
to deny or to confuse the enemy
information and provide a higher

probability of survival and victory
for us. "Better” was maintaining
par with “expensive.”

Today's need for information
flow is paramount to the Warsaw
Pact nations. Anyone vaguely fa-
miliar with the growing threat in
Eastern Europe has only to con-
sider the increasing numbers of
netted radars to recognize the
value the Pact places on getting
information concerning our attack-
ing forces in the event of hos-
tilities in that theater. Netted
radars permit the exchange of in-
formation between radars and thus
form a counter to radar jamming.
The Pact numerical superiority in
aircraft, tanks, men, etc., as re-
ported in most periodical litera-
ture, should quickly convince one
that denying these potential foes
the information from their netted
radars is paramount, and why
ECM must get better. We must
now deal with all electronic com-
munications systems, not just
radar. ECM intentionally interferes
with the interaction between elec-
tronic communlcations devices
that radiate and/or receive infor-
mation. Deny the enemy the
ability to receive, sort, and dis-
seminate any portion of that in-

.formation and the postulation that

ECM is good and getting better
comes alive.

In Vietnam, the enemy watched
our forces on his long-range
radars from about gear-up through
air refueling and initial penetration
of his airspace. Simply put, he
knew when we were coming,
where we were coming from, how
many of us there were, and where
we were going. Not much surprise
there. In fact, the time element
involved from gear-up through re-
fueling and initial penetration of
his airspace provided for a lei-
surely response on the enemy’s
part. And why? Because he had
the information he needed to be
ready. Deny that or make the
accuracy of the information ques-
tionable, and the human element
of battle, already tense and ner-

US Navy EA-6B Prowler aircraft from
Tactical Electronic Warfare Squadron 134,
another step toward the power manage-
ment systems that the author foresees

as ECM’s future,
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Colonel Harbour is EF-111A System Program Director at Aeronautical Systems
Division, Wright-Patterson AFB, Ohio. He has served as an Electronic Warfare
Officer in B-52 and B-58 wings and at SAC headquarters. He flew 100 missions
in EB-66s in Southeast Asia and has had assignments on the Air Staff and
as a staff assistant to the Deputy Director for Test and Evaluation, Office of

the Secretary of Defense.

vous, is a cinch to commit errors.
Of course, when you have the
element of surprise, the aircrew
and aircraft have a greater chance
for survival. After all, the real
game for the crew member is get-
ting bombs on target and getting
the aircraft home to fight another
day. By providing the crew mem-
ber a better chance to get home,
ECM indirectly provides substan-
tially higher strike sortie levels
through reduced aircraft losses.
By reducing aircraft losses, the
ECM gets less expensive. And,
lastly, since bombs-on-target is
the game to the aircrew, ECM
.greatly increases his confidence
‘that he (and maybe soon she) are
not targets in a shooting gallery
‘and allows them full concentration
~on the job at hand.

ECM in Transition

'~ The world of ECM is in a transi-
tional phase that is, in reality, its
steady state, ECM that exists to-
day is a legacy of stop-and-go
efforts generated by sporadic
scares, quick reaction capability
programs, and spurts in technol-
ogy, with the resulting proliferation
of diverse equipments. Although
electrons, the stock-in-trade of
ECM, are completely reusable, the
equipment to make the ECM elec-
trons flow is very susceptible to
obsolescence. Double-digit infla-
tion has driven up both weapon
systems' development and acqui-
sition. It's very difficult for the
aircrew member and management
to accept ECM-dedicated aircraft
as weapons platforms that in-
crease the confusing task of the
enemy just as the bomb-carrying,
cannon-shooting attack aircraft
do. ECM is difficult to visualize
and its effects difficult to measure.
But who said it was going to be
easy?

We and our potential enemies
have paid a heavy price for in-
formation systems (many, and
netted, radars) only because we
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and they believe the return value
in information is well worth its
cost. Unconstrained, the radar
information system investment
pays a handsome reward. Make
no mistake about it—electrons do
kill because they provide infarma-
tion that puts a missile with a
name on it at the right place, at
the right time.

ECM is getting better, but at a
price. To be sure, if we are able
to counter the enemy information
system today, it is certain he will
up the ante by technology and
through ever-more-sophisticated
tactics. Our reaction in the past
has been to go along with the
ante, but this is not good enough.
We must get out in front just as
we do with ships, guns, planes,
and tanks., To do this we must
accept ECM weapon systems as
full-fledged partners with the
bomb-carrying, cannon-firing
weapon systems in warfare. So
long as we and our adversaries
depend on radar information sys-
tems, ECM has to be good and
must get better and will be ex-
pensive.

ECM must become a part of
our synergistic force of multiple
systems performing diverse mis-
sions, each enhancing the other.
How can we keep '‘better’ on a
par with "expensive''? The cost of
ECM systems can be reduced by
commonality of equipment through
joint service ventures in research
and development and procure-
ment. That philosophy must per-
sist through good common-sense
management. While we don't want
ECM to be expensive, we cannot
afford to let it be cheap. ECM can
get both better and less expen-
sive.

What’s Ahead?

Now that we know where we
are, where do we go from here?
Generally speaking, a crystal ball
is not required to sense the direc-
tion of better ECM. The United

States has waorldwide commit-
ments. Therefore, we must be able
to force data-rate-reduction (con-
fusion) in all enemy weapon sys-
tems. Counters to command con-
trol and communications and
netted environments including ac-
quisition, Ground Controlled Inter-
ception (GCI), and terminal radar
information systems in the tactical
situation worldwide are a must.
This means we must deny the
enemy the use of his electronic
information systems and force him
to the basic walk-and-talk com-
munication level.

The wave of the ECM future will
be power management systems.
As the radar information systems
proliferate and become more so-
phisticated, applying ECM power
at the right time and right place
will be essential. The threshold
of ever-expanding technology is
upon us. The Navy's EA-6B and
the Air Force's EF-111A can pro-
vide the platform from which this
iterative process will flow and
make what is now good ECM get
better at a reasonable cost.

The direction that new develop-
ments will take is dictated by fiscal
and physical constraints and is,
therefore, generally predictable. In
order to provide maximum de-
gradation of hostile command
control and communication-netted
defense environments and to en-
sure effective interruption/reduc-
tion of data rate flow, tactical ECM
systems for the foreseeable future
will increasingly rely on software-
managed techniques coupled with
extremely high energy sources.
Rising costs and increasing tech-
nological complexities dictate that
joint efforts and common equip-
ment, within the Department of
Defense, are an absolute require-
ment to ensure timely acquisition
of the best possible weapon sys-
tems while precluding accusations
of military profligacy.

In any event, future ECM will
be expensive. However, it will be
less costly to spend "now'" dollars
to counter future information sys-
tems than to study the problem,
then wait and spend tomorrow's
dollars to buy ECM systems that

counter yesterday's information
system techniques. ECM will get
better if we believe it must. L
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Memoirs of an Insider

Silent Missions, by Vernon A.
Walters, Doubleday & Co,, Inc.,
New York, N. Y. 1978. 654
pages, including index. $12.95.

Like his life, Walters's book starts
quietly and builds up to a crescendo.
The result is an extremely interest-
ing account of an insider at some
of the turning points of history.

Walters was on the scene when
the CIA was brought into the Water-
gate coverup. He was in Paris when
the US opening to China was pre-
pared. And he was with former
Sccretary of State Kissinger when
the secret negotiations for a South-
east Asia peace were going on.

In this book of recollections,
Walters tells of experiences as a
translator and intelligence officer
that began when he enlisted as a
private before World War Il. He
retired in 1976 as an Army lieutenant
general.

Along the way he withessed some
of the grand gestures and petty
acts of American and foreign lead-
ers, from Eisenhower and de Gaulle,
to Khrushchev and North Vietnam's
Le Duc Tho.

Readers will be familiar with most
of the events—some seemingly as
current as yesterday's newspaper.
But the book provides a new per-
spective, and insights on the prin-
cipal players.

Through it all, Walters comes
through as a loyal military officer
who would not let his personal
political beliefs interfere with a
strong sense of duty and integrity.

To keep the CIA out of the
coverup attempt on Watergate,
Walters had to threaten to resign
on several occasions. Walters, dep-
uty director of the CIA at the time,
was awarded a special citation for
his conduct during this trying period
by then-CIA Director James Schle-
singer.

Walters writes of the episode:

*To this day, | believe Mr. Nixon
harbors the idea that someone in
the CiIA tried to do him in, or acted
in some way against him. He is
wrong in this belief. The CIA simply
could not act against any President,
The people in the organization
simply would not tolerate it.”

Walters also discloses the ticklish
diplomacy used to hold secret talks
between Kissinger and the North
Vietnamese government in Paris.

Walters arranged for these talks,
and later, for the secret talks with
the Communist Chinese. By Presi-
dent Nixon’s order, the talks were
conducted without the knowledge
of the State Department or the US
Ambassador in Paris.

The success of Walters’s career
was grounded on his proficiency in
French, Spanish, ltalian, and Ger-
man, acquired when he lived for ten
years in Europe as a boy. When he
enlisted in the Army in May 1941,
he gravitated to intelligence and
translator assignments. This gave
him an opportunity to meet many of
the world’'s military and civilian
leaders during World War |l.

He served as a liaison officer in
Italy with the Brazilian forces in that
war and became friends with two
future Brazilian presidents.

As an aide to Gen. Mark Clark he
met General de Gaulle and Prime
Minister Churchill.

Shortly after the war, he was with
President Truman at the signing of
the Rio defense pact in Brazil.

Walters was with Nixon in 1958
when a Venezuelan mob stopped
their car and began beating out the
windows with clubs and stones. The
incident is well known, but Walters
adds an interesting sidelight.

When Walters and Mr. Nixon re-
turned to Washington, President
Eisenhower and a large crowd met
them at the airport.

In Walters’s words: “The next
day a high government official took

me aside in the White House and
said, ‘| think the world and all of
Dick Nixon, but tell me, how did he
really behave when they were trying
to get at him in the car?’ This man
was close to the upper level of gov-
ernment officials, and | was irked
that he would ask me such a ques-
tion. | replied stiffly, ‘All 1 can tell
you is that as an American, | was
proud of the Vice President of the
United States."”

" Walters accompanied Arthur
Schlesinger, an aide to President
Kennedy at the time, when he called
on President Antonio Segni in Rome
and asked Segni what he personally
thought of the major Italian political
leaders. Walters reports that when
Segni hesitated, Schlesinger re-
peated that the information was for
President Kennedy alone. The in-
formation later was made public by
Schlesinger, which caused demands
for Segni’s resignation.

Walters's portrayal of the North
Vietnamese and their methods of
bargaining will be one of the most
interesting passages for Southeast
Asia veterans. In Walters’'s words:

“l can never forget the day in
September 1971 when | walked up
the steps of their villa with Kissinger
and saw Le Duc Tho standing at the
head of the steps. He smiled trium-
phantly down at Kissinger and said,
‘| really don’t know why | am nego-
tiating anything with you. I have
just spent several hours with Sena-
tor McGovern, and your opposition
will force you to give me what |
want.' "

For military men, as well as for
diplomats and intelligence experts,
Walters’s fascinating memoirs pro-
vide an important inside look at US
history and the men behind the
events.

—~Reviewed by Bonner Day,
Senior Editor.

Romantic Realist

Autobiography of Values, by
Charles A. Lindbergh. Harcourt
Brace Jovanovich, Inc., New
York, N. Y. 1978. 423 pages
with maps, photos, genealogy,
select bibliography of the
author's writings, and index.
$12.95.

In December 1926, Charles Lind-
bergh carefully filled out a three-
page application for active duty
with the Air Corps to begin “on or
after May 1, 1927.” Flying the At-

96

AIR FORCE Magazine / July 1978



lantic had been on his mind for
months, but it now looked as if he
would not be able to raise the
money he needed.

After two emergency parachute
jumps that fall, Lindbergh had had
enough of flying the air mail in de-
crepit DHs. He had just been pro-
moted to the rank of captain in the
reserves. If he could not go to
Paris, the one thing he wanted to
/do the most was to serve as a
pursuit pilot. The Air Corps evi-
dently did not need his services
that spring. Lindbergh, of course,
managed to finance the Atlantic
flight.

This sidelight into what might
have been is not mentioned in
Lindbergh's last book, It is not an
autobiography in the usual sense,
but a series of essays in which he
recounts how his beliefs and values
evolved over a lifetime. The results
are uneven and sometimes repeti-
tious. Death intruded before Lind-
bergh could polish his manuscript.
Meticulous to the end, he wondered
if it were worthwhile publishing.
William Jovanovich, his publisher,
agreed to edit and organize various
drafts into a dozen or so themes.
The intricate editing is admirably
done.

Lindbergh was a restless spirit,
an intellectual nomad forever look-
ing for new realms to explore. The
airplane was his magic carpet.
In 1937, he flew to India to study
“mystical phenomena.” He prepared
for his trip by reading reports on
fakir and yoga practices. In his last
years, Lindbergh was intrigued by
the discovery of a small, primitive
tribe still living in the stone age in
the Philippines. Sleeping on the
ground beneath the tribe's cave in
a rain forest, he felt he was in a
“twentieth-century Garden of Eden.”

Lindbergh was a very complex
man. He was both a practicing
romantic and the most practical of
realists. People unable to reconcile
these two sides of his enigmatic
personality have often misread
Lindbergh and his motives. In his
book he often alludes to “the con-
flict between values of instinct and
intellect that was carried through
my entire life.”

Relying on instinct, Lindbergh
never hesitated to shoot the rapids
of danger or controversy if he
thought it would serve some good
purpose. At the same time, he
had a strong intellectual bent for
logic and consistency, qualities that

could backfire in situations influ-
enced by other than purely rational
forces, such as World War Il. Once
committed, it was extremely difficult
for him to change course or admit
defeat.

Even death itself is regarded as
being anything but a defeat in this
book. “Man feels instinctively that
something beyond life exists for
him—a continuation, a direction,”
Lindbergh writes. For him, the an-
swer lies in “an immortal life
stream.” The individual may die,
but the species lives on. Death is
not the end but a transformation.
The book ends on this cosmic hote:
“After my death the molecules of
my being will return to the earth
and the sky. They came from the
stars. | am of the stars.”

Considering the attacks and pres-
sures Lindbergh experienced over
the years, his book is remarkably
free of rancor and recriminations.
Only a few pages are devoted to
the kidnapping and murder of his
first son, who was “twenty months
old, blond, blue-eyed, and just be-
ginning to talk.” The man convicted
of the crime is never referred to by
name. Lindbergh is satisfied to write
that the evidence against him was
“overwhelming.”

Lindbergh’s vain effort to keep the
country out of World War Il receives
scant attention. "America First” as
an isolationist group is not men-
tioned, nor are the names of its
more prominent members such as
Gen. Robert E. Wood. Lindbergh
describes his own role as that of
‘‘an independent citizen.”” The
charges made during his campaign
that he was an anti-Semite and
Nazi sympathizer are ignored. Lind-
bergh is evidently content to leave
the final verdict to history.

He does recall that “the Royal Air
Force was inadequately equipped
and the French Air Force almost
nonexistent,” at the time of the
Munich crisis in 1938. He believed
then, as did most Allied leaders,
that war would have meant the swift
destruction of London and Paris.
Lindbergh, so the story goes, had
been brainwashed by the Germans
into making .frightening estimates
of their air might. Judging from this
book, his alarm stemmed from a
real sense of personal responsibility
for the ominous way in which avia-
tion had developed.

“I found myself symbolizing avia-
tion,” Lindbergh writes of the after-
math of his flight to Paris. A decade

later he saw aviation as “advancing
the destruction of civilization.” He
felt impelled to use his influence to
warn of the dangers of aerial war-
fare. Ironically, his first warning was
addressed to the Germans.

“We, who are in aviation, carry a
heavy responsibility...,” Lindbergh
said in a Berlin speech on his first
visit there in 1936. “Our libraries,
our museums, every institution
which we value is laid bare to bom-
bardment, Aviation has brought a
revolutionary change to a world al-
ready staggering from changes. It
is our responsibility to make sure
that we do not destroy the very
things we wish to protect.”

The Germans did not appreciate
the advice. They notified Maj. Tru-
man Smith, the US Military Attaché
who had arranged Lindbergh’s visit:
“He can see anything he wants but
no more speeches!”

Oddly enough, Lindbergh over-
looks this speech in his book, From
aviation to conservation, he cru-
saded for many causes but never
his own. He turned instead to '‘the
core of life” for serenity and
strength. “One should return fre-
quently to the core, and to basic
values of the individual—to natural
surroundings, to simplicity and con-
templation,” he advises.

Charles Lindbergh, it turns out,
was always what they said he was—
a Lone Eagle. It would seem right
somehow that he should be out
there soaring in some distant
galaxy. Who can say that he isn't?

—Reviewed by Raymond H.
Fredette, who is writing a
biography of Lindbergh.

New Books in Brief

Aces, Pilots & Aircraft of the 9th,
12th and 15th USAAF, by David
Weatherill. More than 200 black
and white photos from the pilots’
own collections accompany this
biographical survey of American
fighter aces and pilots who fought
over the Mediterranean and Europe
during the war. Includes sixteen
pages of color photos and paintings
of aircraft and markings. Lists aces,
squadrons, and groups of the 9th,
12th, and 15th. Bibliography. Kooka-
burra Technical Publications, 214
Kenmark Road, Newark, Del. 19713,
1978. 144 pages. $18.95.

Blue-Collar Soldiers? Unionization
and the Military, edited by Alan Ned
Sabrosky. The editor admits the
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issues are complex, the arguments
on both sides many, and the conse-
quences uncertain. But if one seeks
a balanced understanding of military
unionization, this is the book to
read. It is the product of the For-
eign Policy Research Institute's
conference on military unions and
includes papers on the issues, the
case for and against, implications
from the European experience and
US public-sector unions, a socio-
logical analysis, and excellent intro-
ductory and concluding remarks by
the editor. Index, appendices. West-
view Press, 5500 Central Ave., Boul-
der, Colo. 80301, 1978. 168 pages.
$14.50.

Bradley: A Soldier's Story, by
Gen, Omar N. Bradley. The author
had one purpose in writing this
book: to explain how war is waged
in the field. It is midway between
the conference table and the fox-
hole that strategy is translated into
battlefield tactics, where the cost of
rivers, roads, and hills is calculated
in terms of guns, tanks, and tonnage,
and in lives and limbs, he says.
Here is his personal account of the
conflicts, personalities, and behind-
the-scenes maneuvering from battle-
field trenches to high-level strategy
sessions. Maps, photos, appen-
dices, index. Rand McNally & Co.,
Chicago, lll. 60680, 1978. 618 pages.
$10 hardbound; $6.95 paperback.

Cowboys and Indians, by Jeff
Ethell. Here is the story behind
Keith Ferris's stunning, huge mural
of B-17s that graces the National
Air and Space Museum’s World
War Il hall. Includes information on
how the mural was researched and
painted, plus details on the 303d
Bomb Group the mural depicts.
Available from the author: 2403
Sunnybrook Road, Richmond, Va.
23229. 16 pages. $1.25 plus postage
and handling.

Flying IFR, by Richard L. Collins.
Everything you need to know about
flying on instruments in light planes
is in this volume by the author of
Flying Safely. Includes exercises
and common-sense suggestions to

take you through an actual IFR
flight. Index. Delacorte Press/Elea-
nor Friede, New York, N. Y., 1978.
272 pages. $9.95.

Marine Corps Aviation: The Early
Years 1912-1940, by Lt. Col. Edward
C. Johnson, USMC. After only two
hours and forty minutes of instruc-
tion, the Marine first lieutenant
soloed. His brief flight in the sum-
mer of 1912 marked the beginning
of Marine Corps aviation. Here in
text and pictures is the story through
1940. Photos. History and Museums
Division, Hg. US Marine Corps,
1977. Available from the Superin-
tendent of Documents, Government
Printing Office, Washington, D. C.
20402. 106 pages. $1.70.

The Observer's Book of Aircraft,
by William Green. This is the twenty-
seventh edition of this highly popu-
lar pocket reference that describes
the world’s aircraft currently in pro-
duction, under test at press time, or
scheduled to be tested during 1978.
Each entry includes a photo and
three-view drawing plus country
of origin, type, powerplant, per-
formance, weights, armament, sta-
tus, notes, and dimensions. Fred-
erick Warne & Co., Ltd., 40 Bed-|
ford Square, London WC1B 3HE,
England, 1978. 253 pages. £1.25.

The Observer's Spaceflight Direc-
tory, by Reginald Turnill. The world’s
incredible space adventures from
Sputnik to the moon and beyond
are described in this small-size
volume, Includes space logs from
US and Soviet flights, space pro-
grams around the globe from Aus-
tralia and Indonesia to the US and
Russia, plus details on astronauts.
Photos, drawings, and lists of
manned, unmanned, and planetary
flights. Index. Frederick Warne &
Co., Ltd., 40 Bedford Square,
London WC1B 3HE, England, 1978.
384 pages. £7.50.

On the Shoulders of Titans: A
History of Project Gemini, by Barton
C. Hacker and James M. Grimwood.
Because Gemini was the middle
child, born between America’s first
steps into space and the spectacu-
lar Apollo series, its accomplish-
ments are less well known. Still,
they were many: first astronaut-
controlled maneuvering in space;
first rendezvous in space; first dock-
ing of one spacecraft with a pro-
pulsive stage and use of that stage
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to transfer man to high altitude; first
extended manned flights of a week
or more; first extended stays of
man outside his spacecraft; first
controlled reentry and precision
landing; and more. NASA, 1977.
Available from the Superintendent
of Documents, Government Printing
Office, Washington, D. C. 20402.
625 pages. $8.25.

The Secret of Stalingrad, by
Walter Kerr. How the Russians
could grind the Nazi drive for
Stalingrad to a halt in less than a
year was incomprehensible. The
massive Russian counteroffensive
took the whole world by surprise,
and speculation continues to this
day since German documents were
destroyed after the war and the
Russians have kept their secret.
After ten years of research, the
, author sheds new light, arguing that

the battle was won by a masterful

deception that led to a deepening
rift between Stalin and his allies and
brought the world closer to the cold

: war. Bibliography, index. Doubleday
& Co., Inc., New York, N. Y., 1978.
274 pages. $10.

Signal: The Years of Triumph,
1940-1942, edited by S. L. Mayer.
Hitler's wartime picture magazine
was a self-puffing but professionally
done periodical printed primarily
for neutral and subjected peoples.
During and after the war, Life Mag-
azine imitated many Signal features.
This book is a collection of editions
published during Hitler's most suc-
cessful years, They provide an en-
during social document of life in
Europe under the swastika. Bison
Books, Inc., Englewood Cliffs, N. J.
07632, 1978. $12.95,

United States—Latin America: A
Special Relationship?, by Edmund
Gaspar. Will Latin America main-
tain traditional cultural and eco-
nomic bonds with the West or be-
come a leading force in the emer-
gence of the Third World move-
ment? This and other questions are
explored in this volume. American
Enterprise Institute for Public Policy
Research, 1150 17th St, N. W,
Washington, D. C. 20036, 1978. 90
pages. $2.75.

Wilmot's Space-A Guide to Europe

for the Military Traveller, by J.
Charles Wilmot. A step-by-step,
complete guide to lead readers by
the hand to Europe and back, tak-
ing full advantage of their Space-A
(space-available) privileges. Pub-
lished by and available from: J.
Charles Wilmot, P. O. Box 12842,
Tucson, Ariz. 85732, 100 pages.
$4.95 plus postage.

World Armaments and Disarma-
ment: SIPRI Yearbook 1978, Stock-
holm International Peace Research
Institute. Ninth edition of this annual
reference that details major quanti-
tative and qualitative changes in
the world's arsenals through 1977.
Topics include nuclear weapons
development, new approaches to
disarmament, nuclear arsenals,
threats of nuclear proliferation, the
military use of outer space, world
military expenditures, international
arms trade, and disarmament and
development. Published by Taylor &
Francis, Ltd., London. Also available
from Crane, Russak & Co., Inc.,
New York; N. Y., 1977. 518 pages.
$35.

—Reviewed by Robin Whittle
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ANNIVERSARY
OF POWERED

5TH

FLIGHT

1978 marks the 75th anniver-
sary of powered flight.

September also marks the 31st
anniversary of the US Air Force.

important events, AIR FORCE
Magazine is planning a very spe-
cial anniversary issue.

It will be one of the most in-
teresting and sought after issues
of the year.

This special anniversary issue
will be distributed at AFA's 1978 Na-
tional Convention and Aerospace
Development Briefings and Dis-
plays program. Highlights of these
events will include luncheons for
the Secretary and Chief of Staff of
the Air Force, with speeches by
each executive, and a Chief Execu-

tives Buffet, bringing together
aerospace industry leaders and
top Air Force executives.

The Aerospace Development
Briefings and Displays program
draws a VIP audience from the Pen-
tagon and all military installations
in the Washington, D. C. area.

The program features individual
briefings on the latest develop-
ments in aerospace technology by
leading aerospace companies.

The 1977 program attracted
5,261 VIPs, including leaders from
Congress, DOD, NASA and the Air
Force, Army, Navy and Marines.

Here is an excellent opportunity
to reach, through your advertis-
ing, the maximum number of de-
cision-makers in an atmosphere of
intense, receptive interest.

Bear in mind that, in addition to
special distribution at AFA's Na-
tional Convention and Aerospace

RIS it et

Development Briefings and Dis-

plays program, the September
issue will be attentively read by the
167,170 regular readers of AIR
FORCE Magazine, making a com-
bined audience of more than
170,000 readers.

Here is a total audience of mili-
tary and industrial professionals in
the Air Force, DOD, NASA and the
aerospace industry. You can reach
them with your advertising in this
important issue.

Remember, regular advertising
rates apply.

Advertising reservations close
July 28, copy by August 9.

ISSUE

US AIR FORCE
ANNIVERSARY
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qdvertisers Bonus

Every advertiser in the Septem-
Jer anniversary issue of AIR
FORCE Magazine will be made a
part of the Air Force Association’s
special “Industry Salutes the Air
Force” display at no extra cost.

Your advertisement, appropri-
ately mounted, will become part of
our attention-getting exhibit right
at the main entrance to the Exhibit
Hall. Here it will be seen by all of.
the decision-making military and
civilian aerospace executives who
come to participate in the program
and to view the industry exhibits —
so even if you are not exhibiting,
your advertising makes you a par-
ticipant in the Aerospace De-
velopment Briefings and Displays.
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HEN Gen. Henry H. “Hap”
Arnold, Chief of the Army Air
Forces, created the AAF Training
Command thirty-five years ago, on
July 7, 1943, he wasn’t pulling a
brand-new organization out of a hat.
Two previously existing com-
mands were combined in the process
—the Flying Training Command
(FTC), with three Training Centers;
and the Technical Training Com-
mand (TTC), made up of five Dis-
tricts. So the new organization,
today known as Air Training Com-
mand, fell heir to more than a mil-
lion people assigned to 600-plus
training installations where the vast
numbers of flying crews and techni-
cians needed in World War II were
being turned out.

The prewar (1939) training goal
had been 300 pilots and 30,000 tech-
nicians annually, By 1941, that had
skyrocketed to 30,000 pilots and

Recruiting and training personnel for all Air Force career fields is the mission
of Air Training Command. Despite surges and ebbs in USAF manning require-
ments, the quality of the command's product—professional airmen—has been
consistently dependable, an assessment that is as true for ATC's first years
during World War |l as it is in this anniversary month when . . .

Iraining
mmand
Turns

irty-Five

BY BOB REED

These airmen were among the 600,000 students trained each year in World War Il at
the 600-plus installations later consolidated under the new Air Training Command.

600,000 technicians a year. It soon
became apparent that if all training
elements were to be administered
and coordinated effectively, respon-
sibility had to be centered in one
command reporting directly to Air
Forces headquarters, General Arnold
selected Maj. Gen. Barton Yount,
who had headed Flying Training
Command, to run the new, consoli-
dated Training Command,

The names of early training fields
and schools like Blytheville, Keesler,
Tyndall, and Williams conjure up
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differing memories to the hosts of
Americans who passed (hrough
them. Some were dust bowls; others
were swamps. For one draftee, a
desolate spot in Oklahoma filled
both bills. “All I remember about
that godforsaken place,” he recalled,
“was wading hip-deep in mud with
dust blowing in my eyes.”

When ATC came into being, the
philosophy of training was chang-
ing dramatically. The time previously
available for extensive classroom in-
struction was no longer affordable.

Almost overnight, three-dimensional
or actual equipment was placed in
classrooms for students to work on;
student practice replaced formal lec-
tures; and trainees searched techni-
cal orders for answers instead of just
asking questions, In short, the em-
phasis switched from students being
taught by an instructor to learning,
largely through self-teaching. In
1950, ATC would dub this concept
(with refinements) as the “develop-
mental approach” to training, and

The T-28 was the undergraduate pilot
trainer in the '50s and, modified, a
COIN fighter-bomber in Vietnam.
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apply it to instruction command-
wide.

The end of the war brought a de-
cline as dramatic as the buildup had
been. By 1947, the force of experi-
enced instructors had tobogganed to
the point that ATC tried to compen-
sate by shifting to broader technical
training, often grouping several
courses into one.
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Then, in 1948, came the Berlin
Airlift and a demand for more flying
and technical personnel, followed by
a simmering down until June 1950
when the pot boiled over once more
—this time in Korea,

When the annual pilot and techni-
cian goals mushroomed to 7,000
and 37,000 respectively, ATC put its
six schools on multiple shifts and

Above, student and instructor in a T-38
at Williams AFB, Ariz. Left, an avionics
maintenance student at Keesler AFB,
Miss. Below, women recruits in basic
training at Lackland AFB, Tex.

added a seventh at Amarillo, Tex. At
the same time, the command was
putting 40,000 enlistees through
“basic” while receiving 3,500 new re-
cruits daily.

These strains proved so great that
ATC set up three major subcom-
mands: The Flying Training Air
Force, referred to familiarly as FLY
TAF, at Waco, Tex.; the Technical
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Before joining Air Training Command'’s Office of Information as an editor in
1971, Bob Reed produced and directed several national radio and television
programs, including, at age twenly, the first "Major Bowes' Original Amateur
Hour" shows on the NBC radio network. He also directed the first radio
broadcasts of “Name That Tune" and later aired his own radio program on
Washington's WRC. He also has headed programming and production for
San Antonio's WOAI radio and TV stations and was a civilian information
officer for the 433d Tactical Airlift Wing. His reminiscences of radio’s
“Golden Era" are expected to be published soon.

Training Air Force at Keesler AFB,
Miss.; and the Crew Training Air
Force, or CREW TAF, at Randolph
AFB, Tex.

Meanwhile, in 1946, ATC’s head-
quarters shifted from Fort Worth,
Tex., to Barksdale AFB, La. Later,
in 1949, it moved again when Stra-
tegic Air Command took over the
base. For a while it looked as if it
were headed for Randolph, but that
idea got sidetracked and on October
17, 1946, the headquarters opened
for business at Scott AFB, Tll.

The next few years were difficult
ones. Recognition of how “people”
programs benefit morale and reten-
tion was yet to come—eighty per-
cent of both skilled and unskilled
airmen were getting out at the end
of their first enlistments. During
those trying times, the majority of
ATC technical training was handled
by schools at Amarillo, Sheppard,
Keesler, Scott, Lowry, and Chanute
AFBs. From Chanute, mobile train-
ing units fanned out worldwide to
instruct men at their home bases,
while other expert instructors famil-
iarized combat command techni-
cians, also on site, with new aircraft
engines and other equipment.

As noted, most ATC training had

been geared whenever possible to
producing technicians with broad
backgrounds. But by 1955 this ap-
proach had to be modified, because
of the huge turnover of skilled crafts-
men. ATC shortened many of its
courses, giving students “hands-on”
training earlier. Later, if an airman
signaled at least a tentative decision
to “go for twenty” by reenlisting, he
was given advanced training. ATC
still follows this approach.

ATC headquarters finally made it
to its current home at Randolph
AFB, Tex., in June 1958, For a time,
student volume wasn’t heavy. But
then the war clouds began to thicken
over Vietnam. At first the Air Force
had no trouble manning its few com-
bat support units there. But the Gulf
of Tonkin incident in 1964 forced
ATC to shift undergraduate pilot
production into high gear, because
from then until 1967 more than
13,000 World War Il-trained pilots
would be retiring.

ATC met the challenge by turning
out almost 23,000 fixed-wing and
helicopter pilots from 1965 to 1971.
When, in July 1965, the Air Force
decided to recruit 88,000 new airmen
(to be followed by another 107,000
the next year), ATC once again

placed its five Technical Training
Centers on six-day, round-the-clock
schedules. The result: By the end of
June 1966, 145,000 technicians had
been trained.

Last year the Air Force elevated
the position of ATC commander to
the grade of general, with Gen. John
W. Roberts serving as the first four-
star commander. The command will
continue to administer all basic Air
Force military, technical, and flying
training at its fourteen bases and
five Technical Training Centers. It
is also responsible for the Officer
Training School, a Noncommis-
sioned Officer Academy, recruiting,
survival training, and the Commu-
nity College of the Air Force,

In addition, after an Air Force re-
alignment in May, ATC assumed
responsibility for Air University,
headquartered at Maxwell AFB, Ala.
The consolidation of AU’s vast edu-
cational activities with ATC’s train-
ing programs places all formal Air
Force academic education and train-
ing within a single command.

Over the years, ATC training has
kept abreast of technological ad-
vances by developing and introduc-
ing countless new methodologies and
techniques. These have included self-
paced and programmed instruction,
computer-assisted teaching, and vid-
eotaped lessons.

Many of these and other inno-
vations would have been considered
“far out” when ATC was bom
thirty-five years ago. But it's a safe
bet that thirty-five years hence, on
ATC's seventieth anniversary, the
chronicler of the command’s history
will be writing about training hard-
ware and techniques that are hardly
conceivable today. L

REMARKABLY PILOTED VEHICLE?

Your excellent article about unmanned, Remotely Piloted Vehicles (“RPVs
Are Fearless,” by Maj. Joe Tillman, April 1978 issue) reminded me of an
actual incident that occurred during the Vietnam War.

A USAF RPV, in which | had an official interest, was hit far up over North
Vietnam and went into a gentle glide toward the sea. Major Tillman's bird
with “nerves of steel” and no “expensive life-support gear” was going

down.

Then, some minutes later, we received a message from the US Navy
operating from Yankee Station: Our bird had ditched in the Gulf of Tonkin.
Eureka, it was safe! Then came, from the Navy, the piéce de résistance:
“And, the pilot was floating nearby safe in his dinghy."”
No further comment.
—Contributed by Col. Frank J. Harrold, Jr., USAF (Ret.)

(AIR FORCE Magazine will pay $20 for each anecdote accepted for publication.)
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Plan Now To Attend. ..

AFA's 1978 National Convention
and Aerospace Development
Briefings and Disp
"luting the 75th Anniversary of Powered Flight

September 17-21 * Washington, D.C.

City, State, Zip I

Note: Advance registration and/or ticket purchases must — AF 31st Anniversary Reception & |
be accompanied by a check made payable to AFA. Dinner Dance Tickets @ $45 per person  §
Mail to AFA, 1750 Pennsylvania Ave., N.W., Total Am
Washington, D.C. 20006. ount Enclosed $

AFA’s 1978 National All reservation re- We urge you to sions, luncheons hon-
Convention and quests for rooms and make your reserva- oring the Secretary of
Aerospace Develop- suites at the tions as soon as the Air Force and the
ment Briefings and Sheraton-Park should  possible. To assure Air Force Chief of
Displays will be held  be sent to: Reser- acceptance of your Staff, JROTC Award
at the Sheraton-Park vations Office, reservation request, Luncheon, the annual
Hotel, Washington, Sheraton-Park Hotel, refer to the AFA Salute to Congress,

D.C., September 17-21. 2660 Woodley Road, National Convention.  the AFA Delegates'’

Hotel accommoda- N.W., Washington, Arrivals after 6:00 Reception, and the Air

tions are available at ~ D.C. 20008. The p.m. require a Force Anniversary

the Sheraton-Park, Shoreham-Americana  one-night deposit or Reception and Dinner

and a limited number  Hotel’s address is: written guarantee for =~ Dance. Program de-

of rooms are available 2500 Calvert St., NW,,  the night of arrival. tails will be presented

at the nearby Washington, D.C. Convention ac- in forthcoming issues

Shoreham-Americana  20008. tivities will include of this magazine.

Hotel. AFA business ses-
i'-'_-_—__-_"""-"'_"_"'—'_"_"'____"_'—__-'——_—_"_-_-'—___'____""‘——__-______————-\
| Advance Registration Form I
| Air Force Association National Convention & Aerospace Briefings & Displays
| September 17-21, 1978 ® Sheraton-Park Hotel ® Washington, D.C.

: Type or Print Reserve the following for me:
| O Advance Registrations -
| Name @ $70 E_er person (includes credentials
I and tickets to the following Convention
itl functions. Value $90).

I Title (Tickets may also be purchased separately) |
| O Aerospace Ed. Foundation Luncheon @ $15 8 |
| Affiliation 0O AFA Delegates Reception @ $15 $hi e Tl
I O AF Chief of Staff Luncheon @ $20 P =

Address 0O Annual Anniversary Reception @ $20 [
| O AF Secrotary’s Luncheon @ $20 s
| Total for separate tickets s
|
I
I
I
|
I

Current Registration Fee (After Sepl. 8) $80.00

* Tickets to Salute to Congress available only to AFA Convention Delegates accompanied by their Congressman.
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By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR

Per Diem Equalizer Pushed

Inequities in military personnel
programs generally get corrected,
sooner or later. One that hasn't
been put to rights is the tricky en-
listed per diem allowance situation.
It's particularly glaring when offi-
cers and enlisted men go TDY to-
gether and are paid differently for
billeting and meals. For instance, if
a dining hall is available, enlisted
men on TDY can’t be reimbursed,
and their basic allowance for sub-
sistence (BAS) is deducted. In one
widely publicized case, an officer
and an E-8 went TDY together for
two weeks; the officer was reim-
bursed $165 and the NCO $48. This
caused a lot of heartburn in Air
Force circles.

The Air Force Association for
years has urged that the govern-
ment make TDY rates the same for
officers and enlisted men. But until
recently the Defense Department
farmed the problem out for study,
first in 1974 to the Third Quadren-
nial Review, then last year to the
President’'s Commission on Military
Compensation. The Commission, in
its recent report, ignored the prob-
lem entirely.

The Defense Department is now
preparing a legislative proposal de-
signed to give EM a better shake,
although not 100 percent equality
with officers. In addition, Rep. Wil-
liam L. Armstrong (R-Colo.) intro-
duced a bill on May 15 that, he told
the House, would “make the pay-
ment of per diem allowances basi-
cally the same for officers and en-
listed personnel.” Armstrong noted
that all along the Air Force has
favored correcting the problem but
the other services have not. The
Air Force has been particularly con-
cerned about Military Airlift Com-
mand crews.

Despite the long delay in tackling
the inequity and the efforts to do

something that now are under way,
insiders doubt that remedial legisla-
tion will be enacted this year.

Several other key military person-
nel bills that AFA has endorsed
have also been delayed. The be-
whiskered bill to give trailer users
full reimbursement mileage at trans-
fer time hadn’t gotten past a House
Armed Services subcommittee. The
bill that would halve the Social
Security offset provisions of the
Survivor Benefits Plan and give
widows covered by the Retired
Servicemen’s Family Protection
Plan a raise remained stuck in the
Senate Armed Services Committee,
even though the House approved
the measure last year.

The bill to let military bandsmen
moonlight as musicians, endorsed
months ago by the House Armed
Services Committee, still hadn’t
cleared the full House.

House Armed Services Commit-
tee hearings on junior enlisted
travel benefits ended with members
strongly in favor, However, there
was apprehension that the plan
might be torpedoed by the House
Appropriations Committee.

On the Senate side, Sen. Thomas
Eagleton (D-Mo.) fired a broadside
at travel allowances, military com-
missaries, and other personnel and
hardware programs. His attempt to
cut them out of the FY '79 budget
failed.

There were several new person-
nel bills of note:

e H.R. 12392 (Price—IIl. and Wil-
son—~Calif.) would set up a Defense
Department military retirement fund
to strengthen the retirement system.
No fund exists now. Retired pay
comes out of annual appropriations.
The bill prohibits deductions from
the pay of military personnel.

e H.R. 12576 (Price—IIl. and Wil-
son—~Calif.) would okay advance
payments of station housing allow-

ances for members who are assign-
ed abroad.

e S, 2986 (Chafee—R. . and
others) would deny October’s cost-
of-living pay raise to members of
Congress, high-salaried executive
branch officials, and Supreme Court
justices. “Let us show that we are
willing to do our part, with a volun-
tary sacrifice, in the battle against
inflation,” Chafee told his col-
leagues, who, along with House
members, voted themselves a $12,-
900 pay raise last year. The House
Appropriations Committee, mean-
time, approved pay freeze legisla-
tion similar to the provisions of the
Chafee bill.

e S, 2965 (Anderson—Calif.)
would provide for “more equitable
distribution” of military and Defense
Department civilians among the
states. The bill's goal, to be arrived
at by transferring people, would as-
sure that at least 1,000 such per-
sons are stationed within each
state.

HIRE Hit, but Veterans’
Unemployment Drops

The Department of Labor’'s at-
tempts to find jobs for unemployed
Vietnam-era veterans continue to
draw fire from Congress, news-
paper editorials, and even critics
from within the Administration,
Charges of mismanagement of vet-
hiring programs have plagued
Labor for months.

Particularly under the gun is
HIRE (Help through I[ndustry Re-
training and Employment), a well-
ballyhooed Labor program begun
last year and funded with $140 mil-
lion. It was aimed at getting 100,000
jobless veterans trained by private
firms and put on their payrolls by
September of this year. The money
was to reimburse the corporations
for the training.

HIRE’s strong supporter, the Na-
tional Alliance of Businessmen, told
President Carter that, as of March
31, companies participating in HIRE
had submitted 83,000 job pledges
and hired 24,500. “We'll meet the
target date,”” ABA declared. A
spokesman for the organization told
AIR FORCE Magazine that those
figures had grown, as of May 10, to
91,000 pledges and 44,900 hires.

But it develops that these statis-
tics apply mainly to HIRE's “volun-
tary" job-placement program, not to
the "reimbursable"” on-the-job train-
ing phase. Estimates vary, but a
NAB spokesman says that there had
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yeen 2,024 such hires by May 10.

About the same time, however,
lep. Robin L. Beard (R-Tenn.) said
hat only 446 persons had been
rired, at a cost to the government
»f $40 million, and that most of
hese weren't even veterans, Beard,
n a blistering denunciation of
-abor's veterans employment pro-
grams, was testifying before a
House Veterans' Affairs subcommit-
tee. He also scored Labor’'s ground
rules for HIRE, saying they discour-
aged employers from participating

in the training program. He wants to
let the Veterans Administration
monitor Labor's handling of vet-
erans hiring programs. A bill before
the subcommittee, H.R. 11043,
would do just that.

A knowledgeable source close to
the Labor Department situation told
AIR FORCE Magazine the voluntary
part of the HIRE program “is a
sham—its lofty pledges and hiring
statistics are merely part of the par-
ticipating corporations’ normal hir-
ing activities."”

Meanwhile, Labor's official fig-
ures for April put total unemploy-
ment among Viet-era vets (age
twenty to thirty-four) at 4.5 percent,
against 6.5 percent for nonvets in
the same age group. In the big
problem group, the age twenty to
twenty-four veterans, 10.7 percent
were unemployed in April, com-
pared with 8.8 percent of the non-
vets in the same age group. For the
country's entire work force, unem-
ployment in April was put at six
percent.

AFA Believes . . .

Senator Goldwater on ‘Double Dipping’

Sen. Barry M. Goldwater (R-Ariz.) has a unique facility
for slaling an issue in plain ianguage. [t (s always
clear where he stands. For thal reason., we though! tha!
the lollowing extract of his remarks from the Congres-
sional Record of May 5 would be of interest to our
readers: —J. A. McD.

Mr, President, so much of a furor has been raised lately
about the so-called practice of double dipping or, to pul it
plainly, retired military people getling jobs with companies
or with the government, that | think it is time to lake a look
at another side that might make the picture a little more com-
plete.

To begin with, where can a bureau of our government, par-
ticularly in the technical fields, and where can manufacturers.
find better trained, better equipped men and women to serve
them than those who have retired from the service? Remember,
these are not men and women In their seventies. These are
men and women generally in their late forties or sarly fifties
who have many productive years left.

Now, | have long faulted the military for allowing people
to get out at these young ages and maybe we'll correct it, but
that is beside the point. . . .

But is this the only side to this rather well-publicized coin?
No—let's look at another one.

People come to Washington to serve in the House of
Representatives or In the Senate. Some of them stay a long,
long time. Others stay a relatively short time and then are
either defeated or retire, but do they go home? No. Many of
them, not the majority, but many of them stay and find employ-
ment [with] firms which can use the contacts that the former
Member of the Congress has developed. . . .

It's virtually impossible to find out how many of these
former Members of Congress are gainfully employed today
in matters affecting the government, and let me make it clear,
| hold nothing against them for this. | do know. offhand, thal
in 1977, there were at least seven former Members who were
representing foreign countries.

But | want to get into this matter of the so-called double
dipper to show how unfair this whole thing has been to the
military person. . . .

Section BO1 (Title 37, USC) prohibits the payment of refired
pay for three years after retirement to retired regular officers
who are engaged In selling supplies or war materials to the
Department of Defense, the Coast Guard, the Environmental
Science Services Administration, or the Public Health Service.
In effect, a retired military officer loses his retired pay for
three years if he engages in selling this material to the
government.

Section 281 bans any retired officer of the armed forces
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from selling anything to the government through the Depart-
ment in whose service he holds a retired status. This means
a retired Naval Officer is forever prohibited from selling to
the Navy. ...

Now, Mr. President, when most people talk about the
“double-dipper” law, they are referring only to Section 5532
of Title 5, United States Code. This is the Dual Compensation
Law, which reduces the retired pay of former [Regular] offi-
cers of the uniformed services.

Bui few people have ever heard of the much more stringent
restrictions against retired officers in Sections 801 and 281.
And, may | remind you thal those sections apply only to re-
tired officers of the regular services. They do not have general
application throughout the government.

Why, | ask, are retired regular officers set aside from
everyone else in the federal government? They are cerlainly
not the only category of government personnel involved in
budgeting, coniracting, and purchasing decisions. Almost all
branches of the Executive bureaucracy do that.

Why are there no similar statutes as Sections 801 and 281
applying to former Secretaries of Defense, Army, Navy, elc..
or to former political employees heavily involved in contractor
selection and dollar allocations? . . . And why no such stat-
utes for civil servants or elected olfficiais out of office, or re-
tired judges? . . .

Why is the man in uniform or formerly in uniform, legisiated
as untrustworthy in retirement when no one else Is? The an-
swer that is continually heard is thal retired reqular officers
are still federal officers, subject to recall, and as such can-
not be invalved In anything relating to selling to the Defense
Depariment.

Well, | have le say that many of the men and women out
of uniform wonder, if they are supposed to still be federal
officials, what are their responsibilities and duties? They have
none of the authority of a federal official.

Lot's look at a silly situation. A man can lose his retired
pay under Section 801, even worse, go to jail under Section
281 if he so much as sells a case of beer to the PX at any
military establishment or a case of Coke o a public health
service facility. Their employment opportunities, in my opinion,
are unduly limited. | don't think any regular or retired . . .
military person believed or understood years ago that their
posl-retirement opportunities would be so severely limited
by law. . . .

If a man has the ability, the ambition, and the desire to
work, why should he be penalized just because he once wore
a uniform?

Why shouldn’t the man who once wore the toga of a Con-
gressman be denied employment opportunities in a similar
situation? . . .
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Last fall, nearly nineteen percent
of the twenty- to twenty-four-year-old
vet group were out of work, For the
entire twenty- to thirty-four-year-old
group, 7.4 percent were jobless at
that time.

“Cooperative Care”
Plan Readied

The Defense Department is about
to launch a ‘Cooperative Care”
health project that will enable pa-
tients to use combinations of care
from CHAMPUS, military hospitals,
and other programs. The project is
designed to reduce costs for pa-
tients and the government.

A detailed new directive outlining
the plan, from the office of Maj.
Gen. Benjamin Baker, the Penta-
gon’s top CHAMPUS executive, is
scheduled for release this summer.

The plan contains procedures for
transferring patients, when a ser-
vice hospital can't provide the care,

to CHAMPUS, Medicare, the VA, or
elsewhere. The relationship be-
tween military hospital commanders
and operators of the other health
programs is spelled out.

The changes are retroactive to
June 1, 1977. This means, Defense
says, that numerous dependents
who have received adverse deter-
minations from CHAMPUS contrac-
tors under the old rules can get
them reviewed and possibly hon-
ored under the new ones. In other
military health care developments:

e A new CHAMPUS contractor,
Blue Cross of Washington-Alaska,
will process all CHAMPUS claims
from beneficiaries in Alaska, ldaho,
Montana, Oregon, Utah, Washing-
ton, and Wyoming. And the Wiscon-
sin Physicians’ Service is the new
contractor for CHAMPUS beneficia-
ries in Missouri. Dr. Baker said he
expects the new contractors to pro-
vide speedier service than the ones
replaced. The changes were effec-
tive July 1.

e The Senate Armed Services
Committee has voted to raise
CHAMPUS reimbursements rates
from the present seventy-five per-
cent to the old ninety percent. The
House Armed Services Committee

took similar action earlier this year
But the apparent favorable change
which officials say would reduce
medical payments by CHAMPUS
users and attract more doctors ic
participate in CHAMPUS, may noi
materialize, even if Congress autho-
rizes it. There is fear that the ap-
propriations committees may nol
put up the necessary funds to sup-
port a ninety percent reimbursement

® The Defense Department has
established a CHAMPUS stud)
group that is seeking ways to im-
prove the program. Vice Adm. John
G. Finneran, USN (Ret.), is heading
the study. Admiral Finneran, who
before his retirement last year was
Deputy Assistant Defense Secretary
for military personnel policy, is
working with a small group of of-
ficials from each service.

® Lt. Gen. George E. Schafer,
USAF's Surgeon General, reported
that the Air Force's physician-
recruiting drive is in trouble. Only
ninety-four physicians signed up
during the first seven months of FY
'78. The full year's goal is 430.

Flaw in Readiness
According to an Air Force survey,
an alarming number of USAF par-

Ed Gates ... Speaking of People
The Financial Beating of Families Abroad

Once upon & lime, military people eagerly sought tours
in Europe and the Far East. The dollar covered a ot of ter-
ritory, and most of those overseas lived well. Few lower-rank-
ing members were married. Few hardship cases were re-
ported.

That's ancient history. Today all the services are reporting
that many of their families abroad are taking a financial beat-
ing, especlally the junior-grade enlisted families about whom
Pentagon officials have become extremely but somewhatl be-
latedly concerned.

It's clear that military authorities have taken several steps
to ease the sting of the dollar's erosion overseas. Unfortu-
nately, the really significant moves, the ones with real clout,
require congressional approval. And, in spite of the good in-
tentions of numerous lawmakers, the Congress as a whole,
on about ninety-nine percent of military personnel measures,
moves with agonizing slowness. There is just no sense of
urgency with people-lype measures.

This is hardly any relief for the money-strapped US families
abroad. And they're not located just in Germany.

Assistant Air Force Secretary Antonia H. Chayes (Man-
power, Reserve Affairs and Loagistics) recently told the House
Armed Services Compensation subcommittee, which is prob-
ing the problem, that USAF families arriving in Japan must
pay three months' rent in advance for private housing. The
practice plunges arriving lower-ranking families into immedi-
ate debt, from which they never recover.

Just back from Far Eastern and European base tours, she

described prices in Japan as 'exorbitant.' She denounced
the long-existing system that denies household goods ship-
ment, temporary lodging allowance, and other travel benefits
to married lower graders.

Ms. Chayes's disclosure that in the Philippines and Korea,
dependents who are not sponsored by a command “are
denied access to commissaries, exchanges, and other ser-
vices because of military interpretations of congressional in-
structions™ dismayed the subcommittee members. Chairman
Bill Nichols (D-Ala)), asserting that the subcommittee opposed
such denial, said he'd look into the matter.

Secretary Chayes also told of miserable housing conditions
families of lower graders must endure in Turkey. She reported
that Air Force families renting on the economy in Iran must
plunk down $1,500 in advance rent.

To help ease the financial woes of families abroad, the
Pentagon in recent months raised the cost of living allowance
(COLA) and Housing Allowance (HA) several times. It also
boosted the COLA of junior marrieds from their previous
“without dependent” rate to the higher “‘with dependent'
stipend. It has encouraged families to eat in base dining halls,
where prices are modest.

The Defense Department has sent Congress legislative pro-
posals that would:

e Give junior enlisted families abroad full travel-transporta-
tion entitlements. This is the cornerstone of the government's
assistance drive.

® Allow advance payment of the HA: currently it is nol

e e e . )

108

AIR FORCE Magazine / July 197¢



its have not made plans for mov-
g their families if the whistle
would blow. The study says the re-
ant Child Care Survey for Single
arents and Military Couples re-
sals that:

1. Thirty-three percent of single
wember female parents and military
ouple female members surveyed,
tho are subject to mobility/deploy-
ient, ‘*have not made arrange-
1ents for child care in the event of
nobility/deployment.”

2. More than fifteen percent of
he single member male parents
ind thirty-one percent of the mili-
ary couple male members surveyed
wvho are subject to mobility/deploy-
nent also haven’t made any plans
‘or care of dependents.

Headquarters called on Air Force
commanders to urge subordinates
to make emergency plans.

Commissions Available

The Air Force has some commis-
sions coming up for civilians and
lirmen as administrators in the
Viedical Service Corps. Those inter-
asted should contact AFMPC/
SGCP, Randolph AFB, Tex. 78148,
oy July 21, or call AUTOVON 487-
2167/3589 or AC (512) 652-2167/

3589. A board will gather in October
and selectees will be notified in
November. A BA degree with a
major in health services administra-
tion, business administration, or a
related field is required. The ap-
pointment grade depends on age
and experience, but airmen are at a
definite disadvantage because the
Air Force does not consider “en-
listed military experience” in deter-
mining the commissioning grade, a
rule that AFA finds inappropriate, at
least.

UFOs Returning?

The Air Force hasn't probed fly-
ing saucer and other UFO reports
since 1969. During the previous
twenty-one vyears, under Project
Blue Book, it investigated 12,618
reported sightings. It determined
that 11,917 of them were balloons,
aircraft, lightning, stars, hoaxes,
etc. Only 701 were unexplained. In
the final year the reported sightings
dropped to 146, only one of which
was not explainable. And a Univer-
sity of Colorado UFO study threw
cold water on the whole idea of
saucers, foreign objects, and extra-
terrestrial beings.

So the Air Force closed down

Blue Book and shipped the moun-
tain of records to the WNational
Archives, 8th and Pennsylvania
Ave., N.W., Washington, D. C. 20408,
where saucer enthusiasts can ex-
amine them. UFO probing seemed
over for good.

Late last year President Carter
suggested it might be a good idea
to resume UFO investigations.
(NASA and Air Force didn't go
along and the idea appears dead.)
Early this year NBC-TV launched
“Project UFO,” a weekly show that
has been extended to twenty-two
weeks.

Those events, particularly the TV
show, have sparked renewed inter-
est in UFOs, an Air Force spokes-
man said. To assure that base in-
formation offices can respond to
queries, the Office of the Air Force
Secretary recently sent them a de-
tailed, updated eleven-page UFO
fact sheet. Ask a question about
previous UFO probing and it will
probably provide the answer.

Will Blue Book or something like
it return? NASA, which looked into
the President's suggestion, said
“no"- and Air Force agrees. How-
ever, the Air Force Secretary's of-
fice says that if “firm evidence is

payable until after the expense s incurred. Advance payment,
officials contend, would help individuals meet the “‘extraordi-
nary'" deposits foreign landlords demand. It should help many
young airmen lto avoid going into debt. This plan, it should
be understood, does nol provide more money; it only re-
distributes present funds.

e Amend the tax laws to give families abroad an earned
income credit of up to $400 a year.

Approval of these three items will ease the money bind
for many overseas families, Defense officials say. The Nichols
group and the full House Armed Services Commitiee appear
sympathetic; their endorsement seems likely. The big ques-
tions are what will the rest of Congress do and how scoen?

Besides listening to Defense and service witnesses, the
Nichols subcommittee queried enlisted members recently
returned from abroad.

The Air Force, meanwhile, has urged Defense to increase
from 225 to 500 pounds the maximum weight limit junior
enlisteds may ship abroad at government expense. This, too,
would help. And Hq. USAF also has a special task force of
personnel officials looking at other steps Air Force could
take on its own. These include recomputing the COLA and
HA to give junior members a better shake; getting the Air
Force Aid Society to loosen up on its bulging treasury and
turn loose more grants and interest-free loans; and providing
low-cost bus service between bases and oullying housing
areas at USAF sites overseas, The latter idea aims at helping
families who live too far away to take advantage of inexpen-
sive base services.

These and other minor moves under consideration are
fine, but so far the net result has been insufficient to put
young families assigned to the high-cost countries on any-
thing resembling the economic footing they maintained in
the states.

Defense's Dr. John P. White, the Pentagon's top personnel
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executive, told the lawmakers of a recent Army survey. It
shows that sixty-eight percent of young soldiers' wives in
the Washington, D. C., area work and that fifty-seven percent
of the soldiers themselves “moonlight.”” These figures prob-
ably rellect the situation Defense-wide. Yet, White said, living
costs in Germany are much higher than in Washington, D. C.
He spoke of other surveys which show that about half of all
military spouses in the CONUS work.

It all adds up to an urgent need for jobs overseas for
wives and for lower-ranking members who want to moonlight.
But few jobs are available, and officials also are quick to
point out that the language barrier also creates employment
problems.

White attributes the overseas job lack in Germany to “eco-
nomic and political restrictions.'” That's undoubtedly true,
though some observers wonder why host governments, in
view of Uncle Sam's massive contributions to the defense of
other nations’ people and real estate, don't take steps to
alleviate the problem, Or why the US government doesn't
apply modest pressure on the host governments to do so.

Similarly, one wonders why host governments seemingly
do little or nothing to scale back excessive rents charged US
service families. Why outrageous advance lease and utility
charges are permitted. Why sky-high auto insurance pre-
miums, structured on the natives' appalling driving habits,
can't be reduced for safely-conscious American service
people. Other examples of the absence of US firmness in
negotiating for a fair shake for its military families abroad,
such as the Status of Forces Agreements, could be cited.

Solving, or at least easing, the economic difficulties of
American service families overseas shouldn't be a one-way
street. The US government is making a major effort to provide
relief; the nations that enjoy the security US forces stationed
within their boundaries provide also have a responsibility to
assist. ]



The Bullelin
Board

found justifying further investiga-
tion, an appropriate agency will be
directed to undertake the effort.”

There's a footnote to the revival
of UFO interest. When the Holly-
wood studio planning the “Project
UFO" TV series asked the USAF to
recommend a technical advisor,
they received the name of Col, Wil-
liam T. Coleman, Jr., a USAF retiree
living in Florida. And with good
reason, for Coleman, during the long
years of UFO probing, was the Hg.
USAF official most closely identi-
fied with the whole business. His
nickname was “Mr. Blue Book.”

Well, Mr. Blue Book is now the
producer of the NBC-TV series and,
his friends report, doing extremely
well in the process.

Community College Screening

The Community College of the
Air Force has chalked up further
registration and graduation gains,
but many registrants are not partici-
pating. So, officials plan to notify
those who haven't been involved
during the past year and a half that
they'll be disenrolled at the end of
a specified period, if there is no evi-
dence of activity.

The disclosure came at a spring
meeting of CCAF’'s Advisory Com-
mittee at Lackland AFB, Tex. Offi-
cials said total CCAF registration
had reached 96,941, of whom 18,928
have left service. Forty percent of
USAF's master sergeants and fifty
percent of its chief master ser-
geants are participating.

CCAF graduates now number
2,936, counting the April class that
graduated 622 persons. They re-
ceived associate degrees in applied
sciences. Members of that group
average about thirty-three years of
age and have been pursuing post-
secondary education for twelve
years, officials said. The Committee
also discussed reducing CCAF's
four graduation dates a year to two.

It was noted at the meeting that
the first 1,000 CCAF graduates aver-
aged sixty-seven semester hours.
Fifty-two percent of their credits
were derived from military service,
the remainder from civilian schools.
This division, authorities said, con-
tradicts the mistaken belief of civil-
ian educators that CCAF is trying
to provide all the required semester
hour credits.

AFA's Executive Director James
H. Straubel, a member of the CCAF
Advisory Committee, participated in
the spring meeting.

An EM Home Governor?

The job of governor of the US
Soldiers’ and Airmen’'s Home is
open. And for the first time in its

a4

The entire stall and faculty of the NCO Academy-East, McGuire AFB, N. J., joined

the Air Force Assaciation during AFA’s 1978 membership drive. Here the new members
enjoy the April issue of AIR FORCE Magazine. From lelt are TSgt. Robert N. Mann,
TSgt. Edward W. Pitcock, CMSgt. Larry D. Huyett, who is director of education,

Patricia Willlams, MSgl. Richard W. Fluke, TSqt. Michael C. Kurth, and SSgl. Ralph

T. Wilson, Jr. All graduates of the Academy receive complimentary one-year member-
ships in line with AFA’s practice of extending Iree memberships to grads ol all

USAF NCO Academies.

127 years of existence, former en-
listed members, as well as ex-offi-
cers, are eligible for the top post,
which pays $40,000 a year. Also,
under a recent ruling of the Air
Force JAG, ex-enlisteds are eligible
for the Home's other top jobs: dep-
uty governor, secretary-treasurer,
surgeon, quartermaster, and secre-
tary to the board of commissioners.

The new governor will replace re-
tiring Lt. Gen. F. T. Unger, who has
held the post for scven years. The
secretary-treasurer billet is also
opening up. The Home, which
among other amenities has its own
golf course, has 2,300 residents and
1,030 employees.

Baggers, Hear This

Anyone who since May 1, 1974,
has bagged groceries and carried
out patrons’ purchases in Stateside
military commissaries for tips may
now get the minimum wage and
possibly overtime for the periods
they worked. But the claims must
be fully documented and include
such things as dates worked, tips
received, names of commissary of-
ficials in place, name of the head
bagger, and copies of parental per-
mission slips. This may be tough to
do, a Defense Department spokes-
man said. The Civil Service Com-
mission earlier ruled that baggers
are covered by the Fair Labor
Standards Act and, starting July 30,
will receive the minimum wage, cur-
rently $2.65 per hour.

Claimants can file claims at CSC
regional offices.

Short Bursts

If all goes according to expecta-
tions, those long-delayed hearings,
crucial to the Air Force, on the De-
fense Officer Personnel Manage-
ment Act (DOPMA) will be over by
late June. There had been specula-
tion that with recommendations on
compensation and personnel man-
agement awaiting Defense Depart-
ment evaluation of the President’s
Pay Commission report, DOPMA
might be held over until next year.
“Not so,"” Defense's Maj. Gen. Stan-
ley M. Umstead told AIR FORCE
Magazine. “We're pushing hard for
it now."” He is the Pentagon’s per-
sonnel policy chief.

All ERAers, gather round. Rep.
Larry McDonald (D-Ga.) doesn’t ex-
actly cotton to coed service acad-
emies. He's introduced a bill “'to
limit eligibility for appointment and
admission to any US service acad-
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emy to male individuals.” Its
chances of passage, of course, are
zero,

The Air Force recently an-
nounced it is looking for the follow-
ing officer volunteers: Recruiting
Service—fifteen O-3s this year and
sixty O-3s through O-5s next year;
OTS Flight Commanders—twenty
0-3s this year and more than thirty-
six O-1s through O-4s next year;
AFROTC Instructors—180 O-3s and
O-4s and twenty O-5s, all for duty
starting next summer. The Air Force
Manpower and Personnel Center,

Randolph AFB, Tex., has all the
details.

As of late last year, there were
157 USAF officers and 4,871 airmen
on board who were not citizens of
the United States. .

The next board to pick women
officers for undergraduate naviga-
tor training meets later this month,
The quota: two.

The Air Staff at the Pentagon is
undergoing manpower reductions
and reshuffling. One major action
finds the office that handles full
colonel assignments, long a fixture

on the Pentagon’s fourth floor, will
move to the expanding Personnel
Center at Randolph.

The Air Force Uniform Board re-
cently okayed a proposal that the
service develop an improved
sweater for both male and female
troops. In doing so, the Board re-
jected an optional pullover like the
Marine Corps “wooly-pully.” The
latter, a stylish, trim-fitting dark
green sweater, is a smash hit with
the guys and gals of all ranks at
Marine Corps Headquarters near
the Pentagon. u

Senior Staff Changes

PROMOTIONS: To Major General: James A, Abrahamson;
Anderson W. Atkinson; Max B. Bralliar; Van C. Doubleday;
Daryle E. Tripp.

RETIREMENTS: B/G George C. Cannon, Jr.; B/G Harold
E. Gross; B/G Don M. Hartung; B/G Frederick C. Kyler;
Chaplain M/G Henry J. Meade; B/G Benton K. Partin;
B/G Berry W. Rowe; L/G George E. Schafer.

CHANGES: B/G James P. Albritton, from Cmdr., 50th
TFW, USAFE, Hahn AB, Germany, to Special Asst. to ACS/
Studies & Anal., Hg. USAF, Washington, D. C. . . . B/G
Robert E. Buhrow, from Chief, House Liajson Office, SAF/LL,
Washington, D. C. to Dep. Cmdr.,, 22d NORAD Region,
North Bay, Ontario, Canada, replacing retiring B/G George C.
Cannon, Jr. . . . Chaplain B/G (M/G selectee) Richard
Carr, from Dep. Chief of Chaplains, Hq. USAF, Washington,
D. C., to Chief of Chaplains, Hg. USAF, Washington, D. C.,
replacing retiring Chaplain M/G Henry J. Meade . . . B/G
John T. Chain, Jr., from Cmdr., 1st TFW, Langley AFB, Va.,
to Mil. Asst, to Secretary of the Air Force, Hgq. USAF, Wash-
ington, D. C., replacing B/G William W. Hoover . . . B/G
(M/G selectee) James E. Dalton, from Dep. Dir. (Force
Devel. & Strat. Plans), J-5, JCS, Washington, D. C., to Vice
Dir., Joint Staff, JCS, Washington, D, C. . . . B/G (M/G
selectee) Van C. Doubleday, from Dir. of Telecom. & Cmd.
& Control Resources, ACS/CCR, Hg. USAF, Washington, D. C.,
to Dep. Dir. Ops. (WWMCCS & Telecom.), J-3, JCS, Wash-
ington, D. C.

B/G Jay T. Edwards lll, from Asst. for Intl. Log., Hg. AFLC,
Wright-Patterson AFB, Ohio, to DCS/Log., Hg. USAFE,
Ramstein AB, Germany, replacing M/G Billy M. Minter . . .
M/G Howard M. Estes, Jr., from DCS/Plans & Pgms., Hq.
AFLC, Wright-Patterson AFB, Ohio, to Dep. Chief, Central
Securlty Service, & Dep. Dir. for Field Mgmt. & Eval,, NSA/
CSS, Washington, . C. . . . B/G William H. Greendyke,
from Cmdr.,, USAF Med. Center., MAC. Scott AFB, IIl., to
Cmdr., Malcolm Grow Med. Center, MAC, Andrews AFB, Md.,
replacing B/G Kermit Q. Vandenbos.

Col. (B/G selectee) Titus C. Hall, from Dir. Materiel Mat.,
San Antonio ALC, AFLC, Kelly AFB, Tex., to Dep. for Sys.,
ASD, AFSC, Wright-Patterson AFB, Ohio, replacing retiring
B/G Benton K. Partin . . . B/G Francis A. Humphreys, Jr.,
from Cmdr., 20th NORAD Region, & Cmdr., 20th AD, ADCOM,
Ft. Lee AFS, Va. to Dep. Dir., J-3, US REDCOM, MacDill
AFB, Fla., replacing B/G David E. Rippetoe. . . . Col. (B/G
selectee) John R. Lasater, from Exec. Officer io Dep. CINC,
EUCOM, Vaihingen, Germany, lo Cmdr., 4th AD, SAC, F. E.
Warren AFB, Wyo., replacing retiring B/G Harold E. Gross.

B/G Willlam G. MacLaren, from Cmdr., Pac. Comm. Area,

AFCS, & DCS/C-E, Hq. PACAF, Hickam AFB, Hawail, to V/C,
Hg. AFCS, Scott AFB, lIl., replacing B/G William R. Yost. . . .
B/G James H. Marshall, from Insp, Gen., Hg. AFSC, to
Cmdr., SAMTEC, AFSC, & Dep. DoD Mgr. for Space Shuttle
Support Ops., Vandenberg AFB, Calif. . . . M/G James E.
Mclnerney, Jr., from Dir., Mil. Asst. & Sales, DCS/S&L, Ha.
USAF, Washington, D. C., to Cmdt., Industrial College of the
Armed Forces, Ft. McNair, Washington, D. C. . . . B/G
Edward Mendal, from Dep. for Readiness Devel., AFALD,
AFLC, Wright-Patterson AFB, Ohio, to DCS/Plans & Pgms.,
Hg. AFLC, Wright-Patterson AFB, Ohio, replacing M/G Howard
M. Estes, Jr. . . . M/G Billy M. Minter, from DCS/Log., Ha.
USAFE, Ramstein AB, Germany, lo Asst, DCS/S&L, Hg.
USAF, Washington, D. C., replacing M/G (L/G seleciee)
Gerald J. Post . . . M/G Paul W. Myers, from Cmdr., Wilford
Hall Med. Center, AFSC, Lackland AFB, Tex., to The Surgeon
General of the Air Force, Hg. USAF, Washington, D. C., re-
placing retiring L/G George E. Schafer.

M/G (L/G selectee) Gerald J. Post, from Asst, DCS/S&L,
Hg. USAF, Washington, D. C., to Dir,, Defense Logislics
Agency, Washington, D. C. . . . Col. (B/G selectee) Graham
W. Rider, from Dir. of Plans, DCS/Plans & Pgms., Hq.
AFLC, Wright-Patterson AFB, Ohio, to Asst. for Intl. Log., Ha.
AFLC, Wright-Patterson AFB, Ohio, replacing B/G Jay T.
Edwards Il . . . B/G David E. Rippetoe, from Dep. Dir.,
J-3, US REDCOM, MacDill AFB, Fla., to Cmdr., Pac. Comm,
Area, AFCS, & DCS/C-E, Hq. PACAF, Hickam AFB, Hawall,
replacing B/G William G. MacLaren . . . Chaplain Col. (B/G
selectee) Jeremiah J. Rodell, from Office of Chief of
Chaplains, Hq. USAF, Washington, D. C., to Dep. Chief of
Chaplains, Hg. USAF, Washington, D. C., replacing Chaplain
B/G (M/G selectee) Richard Carr.

B/G Richard V. Secord, from Chairman, Air Sec., MAAG,
Teheran, lran, to Dir., Mil. Asst. & Sales, DCS/S&L, Hq.
USAF, Washington, D. C., replacing M/G James E. Mclnerney,
Jr. . . . B/G William L. Shields, Jr., from Dir., Office of Space
Sys., SAF, Washington, D. C., to Insp. Gen., Hg. AFSC,
Andrews AFB, Md., replacing B/G James H. Marshall . . .
Col. (B/G selectee) Edward L. Tixier, from Exec. Assi, o
Chairman, JCS, Washington, D. C., o Cmdr., 20th NORAD
Region, & Cmdr., 20th AD, ADCOM, Ft. Lee AFS, Va., replac-
ing B/G Francis A, Humphreys, Jr. . . . B/G Kermit Q.
Vandenbos, from Cmdr., Malcolm Grow Med. Center, MAC,
Andrews AFB, Md., to Cmdr., Wilford Hall Med. Center, AFSC,
Lackland AFB, Tex., replacing M/G Paul W. Myers . . .
M/G Charles L. Wilson, from Chief, Sp. Projects Office,
SHAPE, Casteau, Belgium, to V/C, Air Force Acquisition Log.
Div., AFLC, Wright-Patterson AFB, Ohie . . . B/G William R.
Yost, from V/C, Hgq. AFCS, Scott AFB, Ill., to Dep. Dir. of
Space, DCS/R&D, Hg. USAF, Washington, D. C. ]
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Iron Gate Chapter’s Fifteenth
National Air Force Salute

On Saturday evening, April 8, AFA's
Iron Gate Chapter presented its Fif-
teenth National Air Force Salute at
the New York Hilton Hotel in New
York City.

More than 800 military, civilian,
and aerospace leaders attended, in-
cluding many dignitaries from the
Congress, the Diplomatic Corps, and
the Department of Defense.

During the formal program, the
Chapter's Maxwell A. Kriendler Me-
morial Award for 1978 was presented
to Gen. David C. Jones “for his
dynamic leadership as Chief of Staff,

Iron Gate Chapter President Burl W.
McLaughlin, right, presents Air Force Chiefl of
Stall Gen. David C. Jones, laft, the Chapter's
Maxwell A. Kriendier Memorial Award.

Visiting with Alr Force Chief of Staff Gen. Davld C. Jones and Mrs. Jones,
right, during the Salute reception are Mr. and Mrs. Willlam T. Seawell,

left. Mr. Seawell, an Honorary Chairman of the Salute, Is Chairman of the
Board of Pan American World Alrways.

112

United States Air Force, during a
period of austere funding—and criti-
cal equipment, personnel, and opera-
tional requirements—thus strengthen-
ing decisively the ability of the Uniled
States Air Force to fulfill its mission
on behalf of our freedom and world
peace."

The Chapter also recognized twelve
of its members, each of whom has
served as Chapter President and/or
Salute Chairman, by naming them
Jimmy Doolittle Fellows. Sen. Barry
Goldwater of Arizona, the Chairman
of the Aerospace Education Founda-

tion's Board of Trustees, presented
each a Doolitlle Fellow Plaque.

Net proceeds from the annual
$150-a-plate fund-raising function go
to the Air Force Aid Society, the Air
Force Enlisted Men's Widows and
Dependents Home, the Air Force
Village, the Falcon Foundation, the
Air Force Historical Foundation, and
the Aerospace Education Foundation,
The Salutes have raised more than
$900,000 for these organizations,

The accompanying photos tell the
story of the 1978 Salute.

—BY DON STEELE

AFA National President Gerald V. Hasler, second from right, congratulates Gen. David C, Jones on
being named by President Carler to be the next Chalrman of the Joint Chiefs of Staff and, also, on
receiving the lron Gate Chapler's Maxwell A. Kriendler Memorial Award. Chapter President Burl W.
McLaughlin, Maj. Gen., USAF (Rel.), is at left, and Salute Chairman Tom Boyd is at right.

Among the Alr Force and AFA leaders who attended the Salute were, from
left, Mrs. Hasler; AFA President Gerald V. Hasler; Mrs. Davis; Lt. Gen.
Bennie Davis, Deputy Chicl of Stalf for Personnel; AFA Executive Director
James H. Straubel; and Mrs. Straubel.
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During the Salute reception, Gen, Russell Dougherly, right, the recently

relired Commander in Chiel of the Sirategic Air Command, visited with G. F. Santini, & New Yark Cily businessman and a donor to the Salute
Lt. Col. {colonel selectes) Lee Butler, left, Assistant Deputy lor QOperations, program, and Mrs. Santini visit with Iron Gate Chapler President Burl W.
416th Bomb Wing, Griffiss AFB, N. Y., and his wife, Dorene. McLaughlin and Mrs. McLaughlin during the Salute reception.

Air Force Reserve leaders who aitended the
Salute included, from leflt, Maj. Gen. Gilbert O.
Herman; AFA Board Chairman George M
Douglas, a Reserve major gensral; Mrs.
Douglas; Maj. Gen, William Lyon, Chief of Air
Force Reserve; and Mrs. Lyon.

The twelve former and current Chapter leaders named by the Chapler to be Jimmy Doolittle Fellows are, from left, J. Gilbert Neltleton, Jr.; retired Air
Force Maj. Gen. Burl W. Mclaughlin; John R. “'Tex' McCrary: relired Air Force Brig. Gen. Richard A. Knobloch; Herbert O. Fisher; Kenneth Ellington;
Milton Caniff; Carter L. Burgess; Tallmadge "Tom" Boyd; J. Raymond Bell; J. William Bailey; and James W. Austin,

AIR FORCE Magazine / July 1978 113



AFA News

By Don Sieele, AFA AFFAIRS EDITOR

More than 100 members of Oklahoma's 36th

Units of the Month

THE OKLAHOMA STATE ORGANIZATION,
AND ITS CENTRAL OKLAHOMA!
(GERRITY) CHAPTER . . . cited for!
extremely effective programming in support
of the missions of the Air Force and AFA.!

Legislature participaled in the Oklahoma
Legislators’ Day at Tinker AFB. The event,
which was cohosted by the Oklahoma State
AFA, the Ceniral Oklahoma {Gerrity) Chapter,
and the Commander of the Oklahoma City Air
Logistics Center, included a briefing on the
role and mission of the Air Force, the
operations and missions of the Center, and

a general updating of Air Force activities both
in Oklahoma and around the world. Shown are,
from left, Spencer T. Bernard, President Pro
Tempore, Okiahoma House of Representatives;
Maj. Gen. Cecll E. Fox, Commander, Oklahoma
City Air Logistics Center; Gene C. Howard,
President Pro Tempore, Oklahoma State Senate;
and Oklahoma State AFA President David
Blankenship. In recognition of this outstanding
program, AFA President Gerald V. Hasler names
the Oklahoma State AFA and its Central
Oklahoma (Gerrity) Chapter as corecipients of
the "Unit of the Month' award for July.

—0Official USAF Photo

The Alaska State AFA's 1978 Convention was hosted by the Midnight Sun
Chapter In the Elelson AFB Officers’ Open Mess and featured an address by
Gen. James E. Hill, Commander in Chief of the North American Alr Defense
Command (NORAD). Shown with General Hill, right, following his address
are, from left, Lt. Gen. M. L, Boswell, Commander, Alaskan Alr Command;
and AFA National Secrelary Jack Price ol Clearfield, Utah.

The Tennessee State AFA's First Convention
was hosted by the H. H. Arnold Memorial
Chapter at the Air Force Systems Command's
Arnold Engineering Development Center, Arnold
AFS, and leatured an address by the Hon. Jim
Sasser, US Senator from Tennessee. During the
program, Toulmin Brown, right, Vice President
for AFA's South Central Region, presented
Tennessee State AFA Vice President Jack
Westbrook an AFA Medal of Merit. Seated from
left are, Don Steele, AFA's Associate Executive
Director for Field Operations; State President
Tom Bigger, who was reelected for another term;
and Senator Sasser.

Principals In the Texas Stale AFA's Spring Executive Committee, which was
hosted by the Lubbock Chapter, included, from lelt, AFA National President
Gerald V. Haslar, the dinner speaker; Col. “'Ish' Ingram, Director of
Information at Air Training Command Headquarters, and the luncheon
speaker; and State President Tim Glasgow.
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chapterand state photo gallery

h”e visiting Tactical Air Command Headquarters at Langley AFB, Va.,
!‘urmg 8 tour of active duly, AFA Board Chairman George M. Douglas, lefl,

i major general in the Alr Force Reserve, representing AFA President

ierald V. Hasler, presented a personalized plaque to the retiring Commander
f TAC, Gen. Robert Dixon, right. The plaque included a picture of General
Jixon and a chronological listing of his various duly assignments.

Rep. Thomas B. Evans, Jr. (R-Del.), was the principal speaker at the
Delaware Galaxy Chapter program held as a prelude to the Chapter's AFA
membership drive at Dover AFB. Following his address, Chapter President
Jack Strickland, left, pr Congt Evans a one-year membership
in AFA. Distinguished guests included Delaware Gov. Pierre du Pant IV;
Dover Mayor Charies A. LeGates; Gary B. Patterson, aide to Sen.

William V. Roth, Jr., of Delaware; and George H, Chabbott, Vice President
for AFA's Central East Region.

COMING EVENTS

Texas Siate AFA Convention,
Kahler Green Oaks Inn, Fort Worth,
July 28-30 . . . AFA's 32d An-
nual National Convention, Shera-
ton-Park Hotel, Washington, D. C.,
September 17-20 . . . AFA’s Aero-
space Development Briefings
and Displays, Sheraton-Park
Hotel, Washington, D. C., Septem-
ber 19-21 . . . AFA National Sym-
posium, Los Angeles, Calif., Octo-
ber 26-27 . . . Seventh Annual Air
Force Ball, Century Plaza Hotel,
Los Angeles, Calif., October 27.
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AFA National Director Herbert O. Fisher, of
Kinnelon, N. J., one of aviation's veleran test
pilots and pioneers, received an honorary
doctorate of Aeronautical Science degree during
the Embry-Riddle Aeronautical Universily's
recent commencement on the university's
Daytona Beach, Fla., airport main campus.
Shown during the ceremony are, from left,
William W. Spruance, Chairman of the
Universily's Board of Trustees, an AFA National
Direclor, and a member of the Aerospace
Education Foundation Board of Trustees; Mr.
Fisher; and Dr. Jack R. Hunt, President ol the
Universily and a member of the Foundation's
Board of Trustees.

Rep. Thomas J. Downey (D-N. Y.), @ member of the House Armed Services Commillee, was the guest
speaker at a mcenl‘ meeling of AFA's Sulfolk County Chspra! N Y. Congressman Dowﬂey, left, Is

0 add g the Ch

pter. Vincent F, Q'Connor, Pr

t of the Chapter, is ted at right.
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OBJECTIVES

The Assoclation provides an organization
through which free men may unite to fulfill the

The Air Force Association is an independent, nonprofit, aerospace
organization serving no personal, political, or commercial interests;
established January 26, 1946; incorporated February 4, 1946.

responsibilities Imposed by the impact of aero-
space technology on modarn society; to support
armed strength adequate to maintain the secu-
rity and peace of the United States and the fres
world; to educate themselves and the public at

large in the development of adequate aerospaci
power for the betterment of all mankind; and tc
heip develop friendly relations among fre¢
nations, based on respect for the principle o
freedom and equal rights to all mankind,
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chapterand state photo gallery

FA's Air Capital Chapter of Wichita, Kan., and the Family Services
nd the Alr Force Sergeants Assoclation at McConnell AFB, cosponsored a
isit to the Wichita Veterans Administration Center in observation of No

ireater Love Day, a day set aside to visit hospitalized veterans throughout
he nation. The group, shown above, visited each ward and presented presentation were, from lel, State AFA Secretary Shirley Sowa,; General

‘alentine bouquets to the veterans. Kansas State AFA President Cletus J. Pringle; State President Ed Marriotl; and Silver and Gold Chapter President
>ottebaum Is at the right end of the front row. Steve Brantiey.

The Colorado Slale AFA recently honored Brig. Gen, Andrew Pringle, Jr.,
departing commander of the Lowry Technical Training Center, with an AFA
Citation for his "oulstanding support" of the State AFA. Making the

A\FA's Los Angeles Airpower Chapter sponsored the trophies for the

Southern California AFJROTC Invitational Drill Meet recently held in Steve Brantley, right, President of the Silver and Gold Chapter, Colorado,
iAnaheim, Calif. Chapter Councilman Al Mayer, left, is shown awarding a presents a certilicate to Shirley Cleland, representing the Chapter’s newest
rophy to Cadet Alfred Farrell of the AFJROTC unit al the Canoga Park, Community Partner, Mounlain Bell. She is an employee of Mountain Bell and

calif., high school. Vice President of the Colorado State AFA.

Chlet Master Sergeant of the Air Force Robert D. Gaylor was the featured
speaker at the Midwinter Conference of the Indiana American Legion.

“eorgia State AFA Vice President Bobby Jackson, left, & major in the Air Following his presentation, Indiana State AFA President Roy Whitton, a
orce Reserve's 94th Tactical Airlift Wing, kicked off the AFA membership former Indiana Legion Vice Commander, on behall of the governor of
ampaign at Dabbins AFB by presenting an AFA Life Membership lo Indiana, made Chief Gaylor a Sagamore of the Wabash, the highest honor
\irman John O. Copeland, right. Mr. Jackson said the eighteen-year-old the Indiana governor can bestow on a native son. Shown, from lelt, are
leservist is the youngest AFA Lile Member in Georgia and probably the Mr. Whitton, Chief Gaylor, and Central Indiana AFA Chapter President

:ntire Alr Force Reserve. Thomas E. Correll.
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¥'$85,000

Other Important Benefits

COVERAGE YOU CAN KEEP. Provided you apply for coverage under age 60
(see “ELIGIBILITY") your insurance may be retained at the same low group rates
to age 75.

FULL TIME, WORLD WIDE PROTECTION. The policy contains no war
clause, hazardous duty restriction, combat zone waiting period or geographical
limitation.

DISABILITY WAIVER OF PREMIUM. If you become totally disabled at any
time prior to age 60 for at least a 9-month period, your coverage will be continued
in force without further payment of premiums as long as you remain disabled.
FULL CHOICE OF SETTLEMENT OPTIONS. All standard forms of set-
tlement options, as well as special options agreed to by the insured and United of
Omaha, are available to insured members.

CONVENIENT PAYMENT PLANS. Premium payments may be made by
monthly governmant allotment (payable to Air Force Association), or direct to AFA
in quarterly, annual or semi-annual instaliments.

DIVIDEND POLICY. AFA's primary policy is to provide maximum
coverage at the lowest possible cost. Consistent with this policy, AFA has
provided year-end dividends (16.67% for 1977) to insured members in
thirteen of the past sixteen years, and has now increased basic coverage on
Six separate occassions.

Additlonal Informatlon

Effective Date of Your Coverage. All certificates are dated and take effecton
the last day of the month in which your application for coverage is approved, and
coverageruns concurrently with AFA membership. AFA Military Group Life Insur-
ance is written in conformity with the insurance regulations of the State of
Minnesota. The insurance will be provided under the group insurance policy
issued by United of Omaha to the First National Bank of Minnesota as trustees of
the Air Force Association Group Insurance Trust.

EXCEPTIONS: There are a few logical exceptions to this coverage. They are:
Group Life Insurance: Benefits for suicide or death from injuries intentionally
self-inflicted while sane or insane will not be effective until your coverage has been
in force for 12 months.

The Accidental Death Benefit and Aviation Death Benefit shall not be
effective if death results: (1) From injuries intentionally self-inflicted while sane or
insane, or (2) From injuries sustained while committing a felony, or (3} Either
directly or indirectly from bodily or mental infirmity, poisoning or asphyxiation
from carbon monoxide, or (4) During any period a member’s coverage is being
continued under the waiver of premium provision, or (5) From an aviation
accident, either military or civilian, in which the insured was acting as pilot or crew
member of the aircraft involved, except as provided under AVIATION DEATH
BENEFIT.

Eligibllity

All active duty personnel of the Armed Forces of the United States and members of
the Ready Reserve* and National Guard* (under age 60), Armed Forces Academy
cadets*, and college or university ROTC cadets* are eligible to apply for this
coverage provided they are now, or become, members of the Air Force Associa-
tion.

*Because of restrictions on the issuance of group insurance coverage, applications for
coverage under the group program cannot be accepted from cadets or Reserve or Guard
personnel residing in Florida, New York, Ohio or Texas. Members in these states may request
special application forms from AFA for individual policies which provide coverage quite similar
to the group program

Please Retain This Medical Bureau Prenotilication For Your Records

Information regarding your insurability will be treated as confidential. United Benefit Life
Insurance Company may, however, make a brief report thereon to the Medical Information
Bureau, a nonprofif membership organization of life insurance companies, which operates an
information exchange on behalf of its members. If you apply to another bureau member
company for life or health insurance coverage, or a claim for benefits is submitted to such a
company, the Bureau, upon request, will supply such company with the information in its file.

Upon receipt of a request from you, the Bureau will arrange disclosure of any information it
may have in your file. (Medical information will be disclosed only to your attending physician.)
[l you question the accuracy of information in the Bureau's file, you may contact the Bureau
and seek a correction in accordance with the procedures set forth in the federal Fair Credit
RapomnglAct, The address of the Bureau's information office is P.0. Box 105, Essex Station,
Bosten, Mass. 02112. Phane (617) 426-3660.

United Benefit Life Insurance Company may also relgase information in its file to other life
Insurance companies {0 whom you may apply for life or health insurance, or to whom a claim
for benefits may be submitied.

Now ... The Sixth Major Benefit Increase fi

STANDARD PLAI

CURRENT BENEFIT TABLES

AFA STANDARD PLAN  PREMIUM: $10 per month

Insured’s Extra
Attained Basic Accidental Total
Age Benefit*  Death Benefit* Benefit
20-29 $85,000 $12,500 $97,500
30-34 65,000 12,500 77,500
35-39 50,000 12,500 62,500
40-44 35,000 12,500 47,500
45-49 20,000 12,500 32,500
50-54 12,500 12,500 25,000
55-59 10,000 12,500 22,500
60-64 7,500 12,500 20,000
65-69 4,000 12,500 16,500
70-74 2,500 12,500 15,000

Aviation Death Benefit:*
Non-war related  $25,000

War related $15,000

AFAHIGHOPTIONPLAN  PREMIUM: $15 per month

Insured’'s Extra

Attained Basic Accidental Total

Age Benefit* Death Benefit* Benefit

20-29 $127,500 $12,600 $140,000
30-34 97,500 12,500 110,000
35-39 75,000 12,500 87,500
40-44 52,500 12,500 65,000
45-49 30,000 12,500 42,500
50-54 18,750 12,500 31,250
55-59 15,000 12,500 27,500
60-64 11,250 12,500 23,750
65-69 6,000 12,500 18,500
70-74 3,750 12,500 16,250

Aviation Death Benefit:*
Non-war related  $37,500
War related $22,500

*The Extra Accidental Death Benefit is payable in the event an acci-
dental death occurs within 13 weeks of the accident, except as
noted under Aviation Death Benefit (below).

*AVIATION DEATH BENEFIT: The coverage provided under the Aviation
Death Benefitis paid for death which is caused by an aviation accident
in which the insured is serving as pilot or crew member of the aircraft
involved. Under this condition, the Aviation Death Benefit is paid in
lieu of all other benefits of this coverage. Furthermore the non-war
related benefit will be paid in all cases where the death does not result
from war or an act of war, whether declared or undeclared.

OPTIONAL FAMILY COVERAGE
(may be added to either Standard or High Option Plan)
PREMIUM: $2.50 per month

Insured’s Life Insurance Life Insurance
_Attained Coverage Coverage
Age for Spouse  for each Child*
20-39 $10,000 $2,000
40-44 7,500 2,000
45-49 5,000 2,000
50-54 4,000 2,000
55-59 3,000 2,000
60-64 2,500 2,000
65-69 1,500 2,000
70-74 750 2,000

*Between the ages of six months and 21 years, each child
is provided $2,000 coverage. Children under 6 months are
provided with $250 coverage once they are 15 days old
and discharged from hospital.




Association Military Group life Insurance

127,000 HIGH OPTION PLAN

APPLICATION FOR H Group Policy GLG-2625
AFA MILITARY GROUP LIFE INSURANCE g(')J.l','Jﬁ‘a' Unies Banei iy suance Comoany

Home Office Omaha MNebraska

Full name of member

Rank Last First Middle

Address
Number and Street City State ZIP Code

Date of birth Height Weight | Social Security Name and relationship of primary beneficiary
e Number
Mo. Day Yr
Please indicate category of eligibility Name and relationship of contingent beneficiary
and branch of service.
OExtended Active Duty [ Air Force
Dﬁi:ﬂ%ﬁ%ﬁ;\;ﬁ i e This insurance is available only to AFA members
O Air Force Academy [J1 enclose $13 for annual AFA member-

B Acadanty ship dues (includes subscription ($9)
O ROTC Cadet to AIR FORCE Magazine).

Name of college or university 1 am an AFA member.

Please indicate below the Mode of Payment and the Plan you elect.
HIGH OPTION PLAN STANDARD PLAN

Members and M fp Members and
Members Only Dependents ode.of Payment Members Only Dependents
0% 15.00 [J$ 17.50 Monthly government allotment. | enclose 2 months' premium  @$ 10.00 g$ 12.50
to cover the period necessary for my allotment (payable to Air
Force Association) to be established.

O$ 45.00 [0$ 52.50 Quarterly. | enclose amount checked. O$% 30.00 O$ 37.50
0% 90.00 [1$105.00 Semiannually. | enclose amount checked. 0% 60.00 o$ 75.00
[0 $180.00 [0 $210.00 Annually. | enclose amount checked. 7 $120.00 0 $150.00

Dates of Birth
Mo.

Names of Dependents To Be Insured Relationship 1o Member Yr. Height Weight

Have you or any dependents for whom you are requesting insurance ever had or received advice or treatment for: kidney disease, cancer, diabetes, respiratory
disease, epilepsy, arteriosclerosis, high blood pressure. heart disease or disorder, stroke, venereal disease or tuberculosis? Yes O No OJ
Have you or any dependents for whom you are requesting insurance been confined to any hospital, sanitarium, asylum or similar institution in the past 5 years?

Yes (0 No OJ
Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or are now
under treatment or using medications for any disease or disorder? Yes O No O

IF YOU ANSWERED "'YES™ TO ANY OF THE ABOVE QUESTIONS, EXPLAIN FULLY including date, name. degree of recovery and name and address of doctor.
{Use additional sheet of paper if necessary.)

| apply to United Benefit Life Insurance Company for insurance under the group plan issued to the First National Bank of Minneapolis as Trustee of the Air Force
Association Group Insurance Trust. Information in this application, a copy of which shall be attached to and made a part of my cerificate when issued, is given
to obtain the plan requested and is true and complete to the best of my knowledge and belief. | agree that no insurance will be effective until a certificate has
been issued and the initial premium paid.

| hereby authorize any licensed physician, medical practitioner, hospital, clinic or other medical or medically related facility. insurance company, the Medical
Information Bureau or other organization, institution or person, that has any records or knowledge of me or my health, to give to the United Benefit Lite Insur-
ance Company any such information. A photographic copy of this autharization shall be as valid as the original. | hereby acknowledge that | have a copy of the
Medical Information Bureau's prenotification information,

Date 19
Member's Signature

7178 Application must be accompanied by check or money order. Send remittance to:
Form 3676GL App Insurance Division, AFA, 1750 Pennsylvania Avenue, NW, Washington, D.C. 20006
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Who guides helicopters
safely through Alaskan storms?

Helicopters regularly brave some of
the world's most hostile weather to
transport crews and supplies to
offshore drilling rigs searching for oil
in the Gulf of Alaska. Conventional
navigation equipment simply could
not operate as effectively in the Gulf,
so operators installed TACAN
(Tactical Air Navigation) eg ipment
built by E-Systems.

Developed for rugged military
applications, TACAN has proven to
be exceptionally reliable in the Guilf.
This ability to perform

is just one.reason for E-Systems
leadership in guidance and
navigation aids, sophisticated
electronic products, command and
control systems, aircraft maintenance
and modification, communications,
and electronic warfare.

As a result, E-Systems has more
than doubled sales in just five years
as an independent business
organization. For more information
on E-Systems caBabllmes write:
E-Systems, Inc., P. O. Box 226030,
Dallas, Texas 75266.

E-Systems is the answer.

E-SYSTEMS



it's been available to civilia
“lines around the globe. Now it's available
tary as well. The U.S. Air Force has chosen the D

as its Advanced Tanker Cargo Aircraft. So Air Force

planes can now carry more and fly farther than ever

before to keep the peace, without having to rely on
land base refueling stations. Now designated the
KC-10A, it’s the latest member in the long line of
McDonnell Douglas transport aircraft

that have enlisted to help keep the

U.S. Air Force Number One in the

world.
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