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In an industry traditionally dominated by giants, one
mid-sized company is beginning to create quite 4 stir

Grumman Data Systems,

Not only were our sales up 26% in 1984, but we
kicked off 1985 with a $§42 million contract for a
large-scale, computerized engineering analysis and
data system at the Marshall Space Flight Center A
fact, you can be sure, our competition hasn't
overlooked.

Why are we enjoying such success?

Perhaps it’s because as a hardware-independent sys-
tems integrator, we " -
base our solutions
solely upon delivering
the best performance
at the lowest cost, with
the most efficient fu-
ture upgrade. It could
also be our experience
with emerging infor-
mation processing
technologies, such as

OUR COMPETIT
TO TAKE US

LAN, computer graphics, Ada® software, and machine
intelligence, Or our ability to provide complete life-

cycle support.

Whatever the reasons, it’s certainly paying off. For us.

And for our customers.
Command, Control,
Communications,
Intelligence
Grumman Data
Systems has devel-
oped decision sup-
port systems for all
levels of the command
chain, from real-time
control systems (o fac-
tical and strategic plan-
ning tools. Whether

the system requires the acquisition, correlation and
presentation of real-time data steeams, or the organiza-
tion, retrieval and presentation of complex informa-
ton, we can satisfy the most stringent C*l

requirements,




phisticated the requirements of large-scale engineering
and scientific centers, the more Grumman Data Systems
has to offer. We're fully conversant with the design and
implementation of super computer facilities, telecom-
munications systems, on-line interactive graphics sys-
tems and multi-level security systems. We've created
modelling and simulations programs for large-scale data
systems, and developed procedures for computer per-
formance evaluation and testing.

Management Information Systems Our systems
integration services for organizations with large-scale,
computer-based administrative, management and logis-
tics control systems, are extensive. They include in-
deprh expertise in custom software development,
existing software modification, systems programming,

hardware evaluation and installation, and system testing.

We can develop data bases, or even complete communi-
catons nerworks.

Computerized Test Systems For over 15 years,
Grumman Data Systems has successiully designed and
developed information systems to achieve real-time sig-

ION IS STARTING
SERIOUSLY

Engineering and Scientific Systems The more so-

nal analysis and integration. In fact, we built the fiest real-
time data acquisition system for Hight tests; and we're
raising that technology to new levels with an advanced
telemetry system for flight resting the Grumman X-29.
Integrated Manufacturing Systems Grumman
Data Systems focuses on four components of the manu-
facturing process: manufacturing cells, material handling
systems, maintenance management software, and inte-
grated manufacturing systems. We design, develop, test
and install customized systems to suit specific customer
needs.
For further information about any of our services,

slease contact Wesley Stout, Divector of Technical
Services at (516) 349-5541. f

Grumman Data Systems
CUSTOM SOLUTIONS

GRUMMAN
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Neither heat, nor EMI, nor massive Gs
can keep fluidic controls and sensors
from their appointed mission.

There's a definite limit to how far
you can depend on certain types
of sophisticated electronic sensing
and control systems for operation
in hostile environments.

But at Garrett's Pneumatic
Systems Division, our low-cost
fluidic sensors and controls—
operating with a wide variety of
gaseous and liquid media—are
performing with high reliability in
even the most demanding opera-
tional environments.

* A low-cost land navigation system
that replaces expensive inertial
devices.

« A high-response, low-cost projectile

stabilization system that withstands

16,000 G launch forces.

+ A gun stabilization system for

armored vehicles that provides

high-reliability despite severe shock

loads.

« A Gatling-gun firing rate control

(s}ystem.una ected by EMI or high
forces.

« A re-entry vehicle stabilization

system, impervious to EMI, EMP,

and radiation.

« A simplified turbofan fuel

mass-flow meter with no

moving parts.

» A direct temperature

measurement system

that senses up to 2000° F gas
temperatures.

» And coming soon: A low-cost, light-
weight back-up control system for
fly-by-wire aircraft.

If conventional control and
sensing systems could keep you
from your appointed mission,
contact: Advanced System Sales,
Garrett Pneumatic Systems Division,
PO. Box 5217 Phoenix, AZ 85010,
Or call: (602) 231-3805.

GARRETT
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Classified and unclassified National Security related contractor
telecommunications shall be brought into current compliance
with National Policy...effective immediately...

...This National Communications Security Instruction allows government contractors to charge

communications security or protection costs back to the government in the same manner as other contract
security costs. National COMSEC Instruction 6002, June 1984.



ITT STU-ll Secure Phones are
ready now.

ITT just made it easy to protect classi-
fied and other sensitive voice and
data communications. Now with ITT's
STU-Il Secure Telephone Terminals,
it's as simple as dialing a telephone.

The STU-Il terminal (TSEC/KY-71A),
being installed in thousands of gov-
ernment locations worldwide, is now
available (as contractor acquired
property) to qualified government
contractors dealing with national
security related information.

It's the only available secure phone
system that's fully self-contained—no
separate "black boxes” or costly con-
ditioned lines. It's a quick, convenient,
cost effective alternative to expensive

couriers or registered mail.

STU-II provides high quality voice
and data communications with end-to-
end security over the same commercial
phone lines you're using now. It's
compatible with standard commercial
and government systems, including
AUTOVON. Use a single phone for all
your calls—clear or secure voice,
data or fax.

STU-Il plugs into a standard phone
jack and is simple to use, and has
many of the advanced features you'd
expect from a state-of-the-art phone,
including abbreviated dialing and local
conferencing.

Plus, you'll feel as secure about the
quality of every unit as you will about
the security of your transmission

because it's from ITT. Whatever it
takes to provide the best product and
follow-up support, we are there
and ready.

For more information about the STU-II,
talk to the leading supplier of commu-
nications systems and equipment for
supporting and preserving our
national defense. Contact our Marketing
Department at (201) 284-4444.

DEFENSE COMMUNICATIONS



GOLLINS
ARN-139 (D
BEAGONING

TACAN.

- W

-l S Y

y J RV

The pilot anxiously searches the
empty sky. Fuel is critically low.
Where's the tanker? :

If it's equipped with Collins AN/
ARN-139(V) Beaconing TACAN, it can
bring a pilot to the fuel boom faster by
letting him read continuous bearing
and distance—typically from a 90 n.m.
range with demonstrated perfor-
mance up to 200 n.m.

The ARN-139(V) effectively doubles
the range at which the approaching
pilot can determine the tanker’s posi-
tion—up to a half hour sooner—com-
pared to normal air-to-air radar.

And with its inverse TACAN
capability, the ARN-139(V) allows the
tanker to read bearing and distance to
an approaching aircraft equipped
with any complementary TACAN. The
tanker crew can also determine bear-
ing to a DME-only ground station.

The ARN-139(V) flies on Air Force
KC-10s, U.S. Marine C-130Ts and a vari-
ety of international tankers. It can also
be used in tactical, ground and
remote field operations.

For details contact Collins Govern-
ment Avionics Division, Rockwell
International, Cedar Rapids, Iowa
52498. Phone: (319) 395-2208. Telex
464-421 COLLENGR CDR.

COLLINS AVIONICS

‘ . Rockwell
International

...where science gets down to business

Aerospace / Electronics / Automotive
General Industries / A-B Industrial Automation



AN EDITORIAL

The Russian Easter Overture

By John T. Correll, EDITOR IN CHIEF

EVEN before Mikhail Gorbachev ascended to top So-
viet leadership in March, he had taken the fancy of
many in the West. That favorable assessment, along
with the incredibly tolerant standards the world uses to
judge Soviet behavior, practically guaranteed Gor-
bachev an early advantage in the propaganda wars. He
was quick in attempting to exploit it.

His opening round was his Easter speech, which
fooled hardly anyone. In it, Gorbachev announced his
willingness to freeze medium-range nuclear missiles in
Europe at present levels, which would leave the Soviet
Union ahead by a ten-to-one ratio. As the Washington
Post said, “*Some moratorium.”

It took colossal gall for the Soviets to make such an
offer, having previously availed themselves of a uni-
lateral six-year head start on deployment of these mis-
siles and now having more than 400 of them operational.
That Gorbachev expected—and got—any serious aften-
tion by this ploy is difficult to understand.

The United States soon came under criticism for its
prompt rejection of Gorbachev’s moratorium. Some had
seen a praiseworthy concession in his offer: It would
allow NATO to keep in place the limited number of
missiles it already has. Previously, the Soviet Union had
insisted on an absolute monopoly for itself.

The content of what Gorbachev said, we are told by
the editorial writer for the Hartford Courant, was less
important than his conciliatory tone. “More gestures
like Mr. Gorbachev's by both sides and—who knows—
they might even start to get somewhere on nuclear arms
control,” the Courant said. The US rejection was “over-
wrought,” in the opinion of the New York Times, which
admonished us to remember “the context in which Mr.
Gorbachev must operate.” Since he had not yet had time
to maneuver his own followers onto the Politburo, the
Times proclaimed, it was “small wonder that in this first
pitch to the West he sounded like his predecessors.”

The Old Guard who put Gorbachev where he is have
known him better and for longer than have we in the
West. It seems unlikely that they would have elected him
to power had they perceived his ultimate purpose to be
dissolution of their system. Gorbachev, at fifty-four, is
likely to continue as General Secretary for many years.
We should not hurry to make too much of his style until
we see some substance to go with it.
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The Soviet Union that Gorbachev heads is the nation
that still occupies Afghanistan and that is consolidating
its resubjugation of Poland. It is the nation that shot
down an unarmed airliner less than two years ago and
the one that showed no remorse when a Soviet sentry
killed an American officer two weeks before Gor-
bachev’s Easter speech. It is the nation that persisted,
throughout the era of détente, in a one-sided arms race.
It is also the same Soviet Union that has engaged in
wholesale violations of arms-control agreements,

This outrageous record in itself may be a major reason
why the rest of the world is so reluctant to hold the
Soviet Union to strict account. Gestures of appease-
ment indicate a fear of Soviet volatility and irrespon-
sibility. This is something akin to giving a mad dog the
wide part of the road—except that the Soviets do what
they do with cold deliberation, not madness. When we
make excuses for them or show ourselves eager to make
unreciprocated concessions, we give them no motiva-
tion to act any differently.

The United States has made substantial reductions in
its strategic forces without the compensation of match-
ing reductions by the Soviet Union. While the Soviets
have added relentlessly to their nuclear arsenal, we have
tended to regard our strategic modernization programs
as bargaining chips. Last year, the House of Representa-
tives made its stand on further MX production con-
tingent on perceived progress in arms-control negotia-
tions. The MX vote carried this year only because a
great many congressmen concluded that it would have
barter value in Geneva.

“The Soviets can take pleasure in the expectation that
if they stand pat, we will meanwhile negotiate with our-
selves and probably change our position,” observes
Kenneth L. Adelman, Director of the US Arms Control
and Disarmament Agency.

If there was any conciliatory note in Gorbachev’s
Easter overture, it is most likely attributable to NATO’s
steadfast stand on missile counterdeployments and to
Moscow’s perception that the US is serious about strate-
gic modernization. If there is any hope for meaningful
arms control, we will not achieve it by glossing over
questions of reciprocity, verification, and compliance.

We must have more from Mr. Gorbachev than his
winning smile. @
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Vietnam. They are ready to do it today, too, if it's ever needed.
Anywhere, anytime. With a tactical airlifter as tough, reliable,
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AIRMAIL

Not So Great Danes?

Your previous articles on NATO air
forces (the RAF, Turkish Air Force)
were helpful contributions to under-
standing the problems and prospects
for those forces. However, your recent
article “The Danish Air Force Looks
Ahead" falls far short of its predeces-
sors (see May '85 issue, p. 60). The
article is so unobjective that | found it
misleading, at best.

Author B. Aalbaek-Nielsen presents
a good picture of a nice little peace-
time air force (aerial supply, limited
air defense intercept, fishing zone pa-
trol, air rescue), but what of combat
capability? The sad truth is that the
Danish military—air force included—
will not fight effectively if confronted
by the Soviets because it is both un-
able and unwilling to do so.

It is good that the RDAF will be able
to squeeze out a fourth squadron with
twelve new F-16s (plus spares from
the previous buy). But the last F-104
squadron will be phased out this year,
before the fourth F-16 squadron is
brought on line, leaving only the
F-16s plus a squadron of F-35 Drak-
ens as the total combat air force. A
suitable air-to-ground missile for the
F-16s has not yet been decided on, so,
at least for the next few years, this
splendid aircraft will rely on 20-mm
cannon and conventional bombs for
the ground-attack mission it has been
assigned.

Numerous official and unofficial re-
ports warn that, because of its poor
maintenance, faulty equipment, and
lack of reserve stocks, the overall
readiness of the Danish military falls
short of supporting a credible fight-
ing force. Although the Danish army
is a component of NATO's BALTAP
command, the only effective land
forces in BALTAP are the German
units stationed in Schleswig-Hol-
stein. BALTAP's German naval Tor-
nados and Luftwaffe Alpha Jets are
equipped to conduct operations
against a Warsaw Pact force in the
Baltic—unlike the Danish Air Force.

What is the Warsaw Pact threat to
Denmark and the vital straits? There
seems to be a variety from which to
choose. Perhaps it is the 10,000-man

12

combined amphibious force com-
prising the Soviet Baltic Fleet naval
infantry brigade, a Polish “sea land-
ing™ division, and an East German
maritime landing regiment. Perhaps it
is the Warsaw Pact's combined Baltic
fleets themselves—major surface
ships, submarines, patrol craft, and
ASW-equipped aircraft. Maybe it is
the ground forces of Poland's Pomer-
anian Military District—three motor-
ized rifle divisions and two tank divi-
sions, all at Category | readiness.
Then there are elements of the Soviet
2d Guards Tank Army in northern East
Germany. Perhaps the threat is an air-
borne force of at least one Soviet air-
borne division and one Polish air-
borne division. Maybe it is actually a
combination of all of these that is the
real threat to BALTAP.

The point is that the Danish military,
size notwithstanding, is equipped,
manned, and trained to face none of
them.

Where are the ASW forces, where is
a modern antiarmor capability, where
is a sufficiently large sea-mining ca-
pability? An unwillingness by Copen-
hagen to fund defense is where they
are. Despite your article’s blurb—
“high public approval of NATO par-
ticipation"—that public approval has
not been translated into funding that
reflects a national will to fight.

The Danes will never come close to
the hoped-for NATO goal of a three
percent annual real increase in de-
fense spending. Spending by Den-
mark for defense has actually de-
clined in recent years, and 1985 is no
exception to this trend. As the Danish
defense minister said in 1981, “Eighty

Do you have a comment about a
current issue? Write to “Airmail,”
Airn Force Magazine, 1501 Lee
Highway, Arlington, Va. 22209-
1198, Letters should be concise,
timely, and legible (preferably
typed). We reserve the right to con-
dense letters as necessary. Un-
signed letters are not acceptable,
and photographs cannot be used
or returned.

percent of the population is for de-
fense, but if you ask them to sacrifice
[more] for it, you get an entirely differ-
ent response.”

The Danes have hitched their
wagon to the star of the welfare state
and the good life. They do not feel
threatened by the Russians; after all,
the rest of NATO will be compelled to
keep the Russians inside the Baltic
anyway, so why bother?

After the Danish army reserve has
failed to mobilize or is overrun and
after the handful of operational F-16s
has been attrited from the sky, per-
haps only the quaint Ground Ob-
server Corps will remain. The Danish
Air Force is looking ahead, all right—
right ahead toward 1940.

Maj. Dan Sibbet, USAF (Ret.)
Woodbridge, Va.

Defense and the Deficit

| refer to the editorial “Deficits and
Defense” by Russell E. Dougherty in
the April 1985 issue.

In responding to Captain Walsh's
questions (see ‘Airmail” March '85 is-
sue, p. 17), Mr. Dougherty states, if |
may summarize, that we cannot af-
ford an inadequate defense. | cer-
tainly agree. He further states that we
cannot lay the blame for the deficit on
DoD. | would also agree. When he
states that the economy is in a more
favorable posture than before, | also
agree.

These are great and wonderful
truths. But we do have a large and
dangerous deficit. Even Congress
finds bipartisan agreement on this is-
sue. If the deficit is not affecting to-
day's economy, then how about the
economy our children will inherit? If
we are all to help during this budget
squeeze, why should DoD be ex-
empt? s DoD’s budget so immaculate
that anything other than minor ad-
justment would leave us with a per-
ilous defense posture? | find that diffi-
cult to believe.

We hear constantly that personnel
costs are budget-drivers. Rather than
cut salaries, let us cut the size of
force. These cuts need not be among
the line troops, but could well be
among the expanding headquar-
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RELIABILITY

Guaranteed...

.99 reliability at 90% confidence level. Meets MIL-STD-2088.
Independently qualified under MIL-T-7743E, MIL-STD-810C, MIL-
STD-462. 14/30" unit is nuclear-certified, per AFR 122-10. Internal
ballistic gas systems, with filter and end-of-stroke exhaust for over
190 uninterrupted firings insures reliability. Tomorrow’s Standard for
ERU Excellence is being Established Today by EDO.
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Government Systems Division
College Point, NY 11356-1434, USA
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RCA Systems
Engineering.
Focusing
technology on
future defense.

In this rapidly changing world advanced technology insures our future
defense. RCA Missile and Surface Radar Division continues to be a leader in
advancing the spectrum of technology:

i+ Solid State Devices | .h Systems and Operations Analysis
V Software/Data Processing = 'Microwave Antennas
t Thermal/Mechanical Techniques :I' Signal Processing

RCA Systems Engineering has a proven track record which demonstrates
the integration of advanced technology into effective defense systems. For
example, RCA started with an abstract concept using a phased array antenna
as the basis for the Navy's AEGIS class guided missile cruiser’'s Combat
System and made it a reality. The result? Based on any comparison of key
performance parameters, RCA’s phased array has been judged the finest in the
free world.

From concept, design, production, test, and integration, RCA Systems
Engineering is unique in its total approach. That's why RCA Missile and
Surface Radar Division has been trusted to produce many of America’s most
sophisticated defense systems. Systems that stand the tests of time.

Protecting the free world against tomorrow’s threat requires more than
today's technology. It demands RCA Systems Engineering skills to focus the
appropriate technologies into defense systems now and in the future.

To learn more about the technology challenges at RCA, contact our Director
of Marketing. To become involved in the technology challenges at RCA, send
your resume to our Manager of Employment. RCA Missile and Surface Radar
Division, Moorestown, New Jersey 08057.

“': Missile and Surface
& W £ Radar Division
n Equal Opportunity Employer -

™ Total Solutions.




ters and service staff structure. . ..

How about hardware? Let's not
challenge the B-1 or the MX. Are there
no other programs that can be cut?
Would we have been seriously imper-
iled without the FB-111 or B-58? Most
assuredly not. I'm sure there are paral-
lels in today’s defense budget.

Perhaps if the Air Force took the
lead, then the Navy would look se-
riously at its battleships.

For the Defense Department not “to
do its part” in the budget reduction
effort makes a mockery of the Depart-
ment's participation in the govern-
ment.

Irving Levin
Bellevue, Wash.

One of the biggest problems that
DoD faces today is credibility with the
US public. Many of the practices and
procedures we use'to accomplish the
mission cannot be explained to the
average citizen, who has little military
experience. As a matter of fact,
though, judging from many of the re-
ports on the DoD budget request,
some of the practices used widely in
the military procurement business
don't make much sense to those of us
who do have military backgrounds.

Reports about General Electric and
General Dynamics and their apparent
efforts to pad bills on defense con-
tracts are examples that come quickly
to mind. Others include ridiculous
prices for coffeemakers, tools, step
ladders, toilet seats, flashlights, etc. |
have an uneasy feeling that this is
merely the tip of alarge iceberg. Every
American should be concerned about
what it costs to defend our country
and about how that money is spent.

Your response to Capt. Glenn
Walsh in the April 1985 editorial
seems to me a classic manifestation
of our problem. He asked a legitimate
guestion—and you stiffed him! Mem-
bers of AFA should be concerned with
what defense costs today. They
should be asking questions—just as
Captain Walsh has done. | cannot be-
lieve that you don't have any idea of
where savings could be made or that
you were unwilling to try. Captain
Walsh deserved better!

Notwithstanding the editorial, | en-
joyed the April '85 issue very much.
The article “In Search of Yamamoto"
was especially good.

Col. William H. Ramsey,
USAF (Ret.)
North Little Rock, Ark.

® The Air Force Association is might-
ily concerned about the affordability
of national defense and the problems
of procuring major defense systems.
We cannot, however, accept the popu-
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lar notion that the defense budget is
fat. The facts do not support such a
conclusion. We agree that waste,
fraud, and abuse are intolerable—but
the extent to which they exist is often
exaggerated. —THE EDITORS

The Corsair Could Have?

| wish to take issue with Terry
Gwynn-Jones and his article “In
Search of Yamamoto" that appeared
in the April 1985 issue (p. 120). Specif-
ically, | wish to dispute his statement
that the P-38 was chosen to carry out
the attack because it was "the only
fighter aircraft available with suffi-
cient range to make the 870-mile re-
turn flight to Bougainville.”

F4U-1 Corsairs were based at Gua-
dalcanal at that time and were capa-
ble of performing the Yamamoto mis-
sion without the necessity of mount-
ing external tanks. | was a radio
repairman then with Marine Fighter
Squadron (VMF) 124. We arrived on
Guadalcanal on February 11, 1943,
and set up operations at Fighter Strip
One. On February 13, our Corsairs es-
corted a flight of Navy PB4Ys (Navy
version of the B-24) to Bougainville.
On the next day, February 14, the
F4Us went back to Kahili Field on
Bougainville and tangled with fifty
Zeros.

Robert Sherrod, in his book History
of Marine Corps Aviation in World War
Il, seems to believe that the P-38s
were chosen for their superior gun-
nery. We were greatly disappointed
that our beloved Corsairs had not
been chosen. We did rationalize the
choice of the P-38 by conceding that
its firepower was somewhat greater
and that the pilots were experienced
in shooting down Japanese Bet-
WS o

As if it were yesterday, | remember
the P-38s leaving Henderson, and |
remember their return vividly. They
serenaded our Corsair flight line on
Fighter One with the most dazzling
display of extreme low-level aerial ac-
robatics that | had ever seen. We of the
ground crew turned to one another in
amazement and remarked that those
“dogface flyboys" must have accom-
plished something extraordinary.
This happened around noontime. By
3.00 p.m., the entire island of Guadal-
canal knew that the P-38s had shot
down Yamamoto.

When our pilots came back from

Publisher
Russell E. Dougherty

Deputy Publisher
Andrew B. Anderson

Associate Publishers
Charles E. Cruze, Richard M. Skinner

Editor in Chief
John T. Correll

Senior Editor (Policy & Technology)
Edgar Ulsamer

Senior Editors
James W. Canan, James P. Coyne

Staff Editor
Edward J. McBride, Jr.

Military Relations Editor
James A. McDonnell, Jr.

Contributing Editors
Capt. Napoleon B, Byars. USAF
John L Frisbee
Kathleen McAuliffe
Gen T. R Milton, USAF (Ret)
John W. R. Taylor (“Jane's Supplement”)
Robin L Whittle

Managing Editor
Richard M. Skinner

Assistant Managing Editor
Hugh Winkler

Director of Production
Robert T. Shaughness

Art Director
Guy Aceto

Research Librarian
Pearlie M, Draughn

Editorial Assistants
Grace Lizzio, Philip E Musi

Secretary to the Editor in Chief
Gail L Knighten

Advertising Director
Charles E. Cruze
1501 Lee Highway

Arlington, Va, 22209-1198
Tel: 703/247-5800

Director of Marketing Services
Fatricia Teevan—703/247-5800

AREA ADVERTISING MANAGERS
East Coast and Canada
By Nicholas—203/357-7781

Midwest, Northern California, Oregon,
and Washington
William Farrell—312/446-4304

Southern California and Arizona
Gary Gelt—213/641-7970

UK, Benelux, France, and Scandinavia
Richard A. Ewin
Overseas Publicity Ltd
91-101 Oxford Street
London W1R 1RA, England
Tel: 1-435-9263

laly and Switzerland
Dr. Vittorio F. Negrone, Ediconsult
Internationale S.A.S. Piazzo Fontane Marose 3
16123 Genova. ltaly
Tel: (010) 543659

Germany and Austria
Fritz Thimm
645 Hanau am Main, Friedrichstrasse 15
W. Germany
Tel: (06181) 32118

VBPA Circulation audited by
Business Publication Audit

15



Fust-annual C2LA report—

On schedule... exceeding the
required mission capable rate... over
18,900 flight hours... 20,000 takeoffs
and landings...10 of 16 bases activated.

During its first year in the U.S. Air
Force inventory, the C-21A already
has established an enviable record
of achievement.

In early April, for the 52nd time in
as many consecutive weeks, the USAF
Military Airlift Command (MAC)
accepted a new Learjet C-21A. Since
delivery of the first aircraft on April 6,
1984, the USAF C-21A fleet has
achieved a mission capable rate in
excess of 95 percent. Well above
the required 85 percent rate.

Gates Learjet pilots flying C-21As over Arizona, prior to delivery

52 weeks...52 C-21As

In performing its missions of
passenger airlift, medical evacuation,
and high priority cargo transport, the
C-21A fleet has accumulated over 18,900
flight hours and 20,000 landings. In the
U.S., Europe and the Far East.

Its sophisticated, well-integrated and
reliable systems and equipment provide
a cost-effective platform to hone the
skills of newly rated pilots and retain
the high-level proficiency of veteran
crew members.

By October, the Air Force will have
taken delivery of 80 C-21As, and the
remaining six bases will be operational.
And Gates Learjet will continue staying
close to all 80 aircraft, providing total
logistics support. Our subsidiary, Gates

Learjet Aircraft Services Corporation
(GLASCO), will continue to ensure that
C-21A maintenance manhours per
flight hour and overall operating costs
remain but a fraction of its USAF
CT-39 predecessor.

The C-21A. A U.S. product proudly
representing the high quality standards
the U.S. Air Force demands of itself and
its aircraft. At home and abroad. And
ready to meet additional rigid requirements
of future Air Force missions.

For full particulars on the C-21A, and
other off-the-shelf models in the Learjet
family, contact Dane Jenning, Director-
Govemment Marketing, P.O. Box 11186,
Tucson, AZ 85734, 602-294-4422.

GatesLearjet=>.




those long four- and five-hour mis-
sions, we had to help them out of the
cockpit and help them walk around.
Those poor fellows had strap bruises
on their legs and shoulders. What
with malaria, dysentery, poor or no
food, and constant air operations in-
terspersed with night air raids, it's a
wonder any of the Guadalcanal pilots
could fly at all.

In retrospect, | have the greatest ad-
miration for all those pilots—Army Air
Forces, Navy, allied, and those mag-
nificent Marines.

Leslie Davis
El Paso, Tex.

COMO No Better?

Re: James W. Canan's April 1985
article “"The Shrinking Supply of En-
gine Spares” (p. 54).

Once again, you assert that the de-
centralized maintenance organiza-
tion (COMO) is a major contributor to
the tactical air forces' increased uti-
lization rate. Many of us closely as-
sociated with the transition to COMO
believe otherwise.

COMO is a different concept of
maintenance, but there is no hard evi-
dence that it is a better concept. A
1983 study that examined nine years
of maintenance of the F-111 with and
without COMO concluded that man-
hours per flying hour were virtually
unchanged and that aborts per 100,-
000 flying hours had not increased or
decreased. In other words, productiv-
ity and quality, reflected by two prima-
ry measures of merit, had remained
static throughout the COMO experi-
ence. In the absence of evidence to
the contrary, there must be other rea-
sons for better utilization rates.

Utilization rates are influenced by
myriad factors. A few worth mention-
ing are increased manpower, equip-
ment, and spare parts; the acquisition
of newer, more maintainable aircraft;
and improved maintenance facilities.
These factors, which accompanied
COMOQO, are real reasons for improved
rates and could have occurred under
any maintenance concept.

Those who have worked under
COMO and its predecessor see merits
and demerits in both systems. Some
advantages, such as control of main-
tenance and relative ease of training,
accrue to the old system. The new
system: attempts to organize re-
sources in self-contained, deployable
elements, but it has not made mainte-
nance any easier, nor does it deserve
credit for mission accomplishments
that could have been achieved under
either maintenance system.

Lt. Col. William B. James,
USAF (Ret.)
Hampton, Va.
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® Before COMO, the fighter utiliza-
tion rate in TAC had been dropping
like a rock. After COMO, it rose stead-
ily and dramatically. Our earlier re-
port, “From Worst to First” (June '84
issue, p. 64), gives details on why the
increase is not attributable to addi-
tional manpower, newer equipment,
more spares available, or the experi-
ence level of the maintenance force.
Improved facilities were instrumental
and were part of the COMO ap-
proach.—THE EDITORS

New Aggressor Aircraft?

Re: Capt. Napoleon B. Byars's arti-
cle “Fighterology” in the April 1985
issue.

In his article, Captain Byars stated
that the F-5E "cannot perform all the
tricks of such newer Soviet fighters as
the MiG-29 Fulcrum, the MiG-31 Fox-
hound, and the Su-27 Flanker.”

Has TAC considered replacing or
augmenting the F-5E Aggressor air-
craft with the F-20?

Lt. David E. Crane, USAF
Kirtland AFB, N. M.

® For more on the F-20, see "Trials of
the Tigershark” in the January 1985
issue. Also, in this issue, see items on
the F-20 in the “In Focus ... " and
“Capitol Hill" columns.—THE EDI-
TORS

F-15 Plus One
Things seem to change real fast
once you retire from active duty.
Your picture on page 54 of the April
1985 issue serves to illustrate this
fact. When | retired from the 48th FIS
at Langley AFB, Va., less than a year
ago, | knew of no plans in the mill fora
major canopy modification on the
F-15. When were the F-15s modified
to accept the F-16 canopy system?
I'll bet this logistical maneuver is
saving the Air Force millions!
David E. Aldrich
Richmond, Va.

Re: The picture on page 54 of the
April 1985 issue of Air Force Maga-
Zine.

The 1st Tactical Fighter Wing may
put the crew chief’'s name on the side
of the canopy (as do many other
wings, including mine), and the pic-
ture may have been taken at Langley
AFB, Va., but that's not a 1st TFW air-
craft.

How do | know? Easy—the 1st TFW
isn't equipped with F-16s.
Lt. Col. Hank Kramer, USAF
MacDill AFB, Fla.

| have had an interest in aviation
since | was eight years old. My favorite
fighter is the F-16 Fighting Falcon. As
| was looking through the April 1985
issue of Air Force Magazine, | noticed
a photograph of an F-16 on page 54.
However, your caption to the photo
erroneously refers to the aircraft as an
F-15.
| am now seventeen years old and
will soon apply for an AFROTC schol-
arship. | hope that my strong academ-
ic background, my experience in fly-
ing sailplanes, and my participation
in the Civil Air Patrol will lead to my
acceptance into AFROTC and toward
my dream of becoming an Air Force
fighter pilot.
| would like to hear from any Air
Force pilots who would be willing to
correspond with me about my
chances of becoming an Air Force
fighter pilot.
Sgt. Eric Knitter, CAP
2305 High Ridge Parkway
Hillside, Ill. 60162

® As many readers have noticed, we
printed the wrong photo. We regret
the error—THE EDITORS

Acronym Awry

The article “The State of the Force”
by Edgar Ulsamer in the March 1985
AR Force Magazine was, as usual,
well written.

Unfortunately, | confused two USAF
acronyms when speaking about
“ATBMs" and their importance to
USAFE. What | was thinking and in-
tended to convey was the importance
of JTACMSs, or joint tactical missiles,
to the European arena. For this error,
I've been banished to “mobile” by my
staff.

I did not intend to imply support for
the ATBM (advanced tactical ballistic
missile) concept. On the other hand,
we do need the flexibility and capabil-
ity provided by JTACMs to counter the
Warsaw Pact’s surface-to-surface mis-
sile threat. The JTACM capability,
when coordinated with tactical air-
craft operations, will enhance our of-
fensive counterair efforts.

Again, my apologies for contribut-
ing to misinformation, not only to
your article but to AR Force Maga-
zine readers as well. | request your
assistance in setting the record
straight.

Gen. Charles L. Donnelly, Jr.,
USAF

CINCUSAFE

Ramstein AB, Germany
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Deadly Gs

After reading the “In Focus ... "
article “When Gs Get Deadly” in the
March 1985 issue, | found it very diffi-
cult to believe that this is the same Air
Force in which | served so proudly for
many years. For the Air Force to re-
quire their pilots to fly under these
adverse conditions, in my opinion, is
bordering on the edge of gross negli-
gence and pitiful management of re-
sources.

| understand that an attempt is
being made to correct this dis-
graceful situation, but only God
knows how many potentially great Air
Force leaders will not live to fulfill
their potential. When | was in pilot
training and fighter transition during
World War Il, our instructors con-
stantly reminded us that the aircraft
can be replaced. The safety of the pi-
lot should be foremost in flying.

It seems to me, although I'm not an
electronics engineer, that an immedi-
ate solution to this problem would be
to reprogram the computers to re-
duce the magnitude of these high-G-
causing maneuvers.

One hopes that the individual is still
the primary concern in flying safety.
Furthermore, | feel that the Air Force
owes us, as parents of the men flying
these aircraft and of those who may
be in the near future, an explanation
of why this inexcusable situation is
being allowed to continue.

Col. Franklin E. Fields,
USAF (Ret.)
Hagerstown, Md.

Rates and Retention

Your item “USAF Personnel Plans
and Problems” on page 59 of the Feb-
ruary 1985 issue states that “the Air
Force is becoming apprehensive
about its ability to keep pilots . . . at
the high retention rates of the past
few years. Retention of pilots . . . with
six to eleven years of service has be-
gun to slip from the very high—three
out of four—level enjoyed . . . from FY
'82 through FY '84."

The item correctly conveys a con-
tinued Air Force concern about reten-
tion. However, it also conveys the idea
that the “three out of four level” indi-
cates the total number of pilots who
remained on active duty in the pilot
inventory. . . .

What that “three out of four” level,
or seventy-five percent rate, repre-
sents is known as the six through
eleven years of service (YOS) cumula-
tive continuation rate (CCR). The rate
serves as a “retention barometer” or
trend indicator. The focus is on YOS
six through eleven because that is the
time frame during which most pilots
will make their decisions about stay-
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ing or leaving the Air Force. ... To
understand the CCR as a "barome-
ter,” consider the following hypo-
thetical example.

Suppose at the beginning of a par-
ticular year that there were 7,000 pi-
lots having between six and eleven
YOS, distributed as follows: 1,400 in
YOS six, 1,300 in YOS seven, 1,200 in
YOS eight, 1,100 in YOS nine, 1,000 in
YOS ten, and 1,000 in YOS eleven.
Also, assume that, by the end of that
year, those who remained totaled
1,288 (ninety-two percent) in YOS six,
1,222 (ninety-four percent) in YOS
seven, 1,140 (ninety-five percent) in
YOS eight, 1,056 (ninety-six percent)
in YOS nine, 970 (ninety-seven per-
cent) in YOS ten, and 980 (ninety-
eight percent) in YOS eleven.

One interpretation of that hypo-
thetical year's retention is that the
probability of completing YOS six was
ninety-two percent, the probability of
completing YOS seven was ninety-
four percent, and so on. Thus, the
probability that a pilot in YOS six
would complete YOS eleven is the
product of the probabilities of com-
pleting each individual year. That
product is seventy-five percent. That
is exactly the way a six through eleven
CCR is calculated, and that is what it
means.

Notice, however, that nothing has
been said about the stay or leave deci-
sions of anyone except the YOS six
pilots. What about the retention of the
other 5,600 pilots with YOS seven
through eleven? How many stayed?
Those who stayed are still part of the
pilot inventory.

The pointis thatthe CCR alone can-
not predict next year’s pilot inventory
or even the size of next year's six
through eleven YOS population.

As a "how it goes” indicator, the
CCR is useful. One period can be
compared to another, and trends can
be detected. However, the Air Force
does not manage rates; it manages
shortages and overages by specific
skill and career category.

Such statistics as CCRs and re-
enlistment rates are useful yardsticks.
However, they convey only part of the
manning picture.

Maj. David M. Scott, USAF

Deputy Chief, Force Structure
and Policy Analysis Div.

Hg. USAF

Washington, D. C.

® Major Scott is correct—the item in
question gives the incorrect impres-
sion that the “three out of four” rate
refers to the total number of pilots
retained with six to eleven years of
service. We should have made it more
clear that the rate cited represented a
cumulative rate, as he explains—THE
EDITORS

Bands and Manning

When | suggested in my February
1985 "Airmail” letter that band autho-
rizations be reduced in order to in-
crease manning in primary weapon
systems, | had hoped that a profes-
sional discourse on current manning
problems in the All-Volunteer Force
(AVF) would ensue. Instead, your
readers have been treated to a poor
defense of a sacred cow. Especially
galling was the mindless emo-
tionalism evident in Lt. Col. R. M.
Wray’s letter on page 13 of the April
‘85 issue.

In a professional forum, one ex-
pects certain standards of debate
conduct. Foremost among these is to
address all arguments in a logical
manner. Colonel Wray failed on all
counts.

Nowhere did he show that bands
improve morale more than does ade-
quate manning. Moreover, his refer-
ence to the Glenn Miller Band in
World War |l revealed that he could
not grasp the obvious differences be-
tween a conscripted force and today's
All-Volunteer Force. And contrary to
Colonel Wray’s assertion, bands have
not always played an integral role in
the military. . . .

Most importantly, Colonel Wray
never proposed a solution to the man-
power shortfalls afflicting critical
weapon systems. Given our man-
power constraints and the absence of
adraft, the problem boils down to one
of priorities. Can we afford to main-
tain a band of more than 1,000 mem-
bers when key systems are under-
manned?

Your readers may not agree with my
solution, but | challenge them to pro-
pose a better one before they con-
demn mine.

Capt. Paul G. Hough, USAF
Langley AFB, Va.

Re: Capt. Paul G. Hough'’s February
1985 “Airmail” letter concerning Air
Force bands.

When armed conflict broke out in
the South Atlantic between Britain
and Argentina in 1982, the future of
the Royal Marine Band was in ques-
tion. Band members quickly reverted
to their wartime role as stretcher
bearers. Twenty-four bandsmen were
assigned to the hospital ship Uganda,
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where they removed casualties from
the flight deck to the hospital com-
plex and into surgery. They were also
given instruction in basic nursing
skills and assisted admirably as nurs-
ing auxiliaries while still finding time
to give an occasional concert. Their
contributions were praised by medi-
cal professionals in a medical journal
article describing medical operations
during the conflict.

The thirty-six-member Royal Ma-
rine Commando Forces Band was
embarked on the Canberra as stretch-
er bearers and nursing aides. Al-
though that ship had a hospital facili-
ty, it served chiefly as a troopship,
exposed to air attack and unprotected
as a hospital ship by the Geneva Con-
vention. Their service in this neces-
sary support role ensured that other
marines were available to fill combat
roles. Incidentally, they provided a
ready source of fresh blood for treat-
ment of casualties.

And besides their measurable con-
tribution to medical care during the
conflict, their fervent renditions of
“Rule, Britannia” and the “1812 Over-
ture”—with accompaniment by Bo-
fors guns—undoubtedly boosted the
morale of the combat-bound British
forces.

| am confident that members of the
US service bands have talents other
than musical abilities. | do not know
the wartime function of US bands, but
| am sure that they are capable and
willing to serve in some militarily
useful role if called upon. As for those
who feel that military bands' exis-
tence is not justified by their musical
ability alone, they should consider
the contributions that can be made by
such teams when properly employed
during a contingency.

Capt. William P. Thornton,
USAF
San Antonio, Tex.

Museum Research Center

Due to the steadily increasing work
load and limited manpower to sup-
port research requests at the US Air
Force Museum's Research Center, ac-
cess to the Museum’s reference files
by the general public is now by ap-
pointment only.

This new policy went into effect in
January 1985. It will provide better
service to patrons and will allow Mu-
seum personnel to maintain the files
more efficiently.

Only written requests from the pub-
lic for data will be honored, except
under unusual circumstances. Ap-
pointment for access to these files
may be made by letter or phone call.
The USAF Museum Research Center
is open from 9:00 a.m. to 4:00 p.m.
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Monday through Friday, except feder-

al holidays.
Charles G. Worman
Chief, Research Division
USAF Museum
Wright-Patterson AFB, Ohio

45433
Phone: (513) 255-4644

Sheppard AFB

Officials here at Sheppard AFB,
Tex., have announced plans for a base
museum and are looking for items
that portray Sheppard's past.

Such things as photographs, train-
ing devices, uniforms, documents,
souvenirs, and other memorabilia of
the base’s colorful forty-four-year his-
tory are needed. Officials say they
don't need the items yet. They only
want to identify what is available.

Sheppard Technical Training Cen-
ter has established a museum com-
mittee. People who have items that
they wish to donate should contact
the address below.

Lt. Col. Cecil F. Ross, USAF
Director of Public Affairs
STTC/PA

Sheppard AFB, Tex. 76311-5000

NCO Linguists

The Air Force Special Activities
Center (AFSAC) needs fluent lin-
guists. Noncommissioned officers
possessing a native fluency in one or
more foreign languages who are in-
terested should read SDI description
99606 in AFR 39-1.

If you are interested in worldwide
assignment opportunities, contact
the address below.

CMSgt. Louis Vukich, USAF
HUMINT Enlisted Career
Manager
Hqg. AFSAC
Fort Belvoir, Va. 22060
Phone: (703) 664-2458
AUTOVON: 354-2458

410th Bomb Wing

The staff of the Legal Office, 410th
Combat Support Group, has estab-
lished a Project Warrior display in our
building to exhibit model aircraft,
squadron patches, flight helmets,
photographs, and other Air Force
memorabilia. The display is our way of
showing pride in the heritage of the
410th Bombardment Wing and the Air
Force.

We are currently seeking additional

exhibits for display and would grate-
fully accept items relating to the role
of airpower in our country's history,
particularly any items from World War
Il, the Korean War, and the Vietnam
conflict.

Anyone wishing to donate memo-
rabilia to our Project Warrior display
should contact the address below.

Capt. Robert L. Thomas, USAF
Deputy Staff Judge Advocate
410th CSG/JA

K. 1. Sawyer AFB, Mich. 49843

55th TFS

The 55th Tactical Fighter Squadron
has a long and proud history and
would like to update its current histor-
ical file.

We would very much appreciate all
inputs from former squadron mem-
bers, especially during the period
from 1974 to 1983. Newspaper clip-
pings, photographs, and personal
thoughts would help our effort great-
ly.

We will return any items if so asked.
Please contact the address below.

1st Lt. Richard A. Shuff, USAF
History Project Officer

Box 6734

APO New York 09194-5422

P-61 Black Widow

A Northrop P-61B has been ac-
quired and is presently being re-
covered by the Mid Atlantic Air Muse-
um in Middletown, Pa.

This P-61, AAF serial #42-39445,
was built in August 1944 and pre-
served and shipped to Australia in No-
vember 1944, where it was assembled
and delivered to the Thirteenth Air
Force's newly formed 550th Night
Fighter Squadron based at Hollandia,
New Guinea. On the morning of Janu-
ary 10, 1945, while on a local orienta-
tion flight, the P-61 stalled and made a
forced landing with four aboard near
the top of Mt. Cyclops.

The Mid Atlantic Air Museum is at-
tempting to locate the pilot, Lt. Logan
C. Southfield, and the other members
of his crew. The aircraft is in remark-
able condition and is complete, in-
cluding diamond-tread tires, oil, hy-
draulic fluid, 20-mm cannons, and the
radar unit.

The Museum intends to restore the
P-61 to flying condition. We would ap-
preciate hearing from anyone associ-
ated with or interested in P-61 aircraft
or having information on P-61s, Hol-
landia, Middleburg Island, or the crew
members of this Black Widow.

Ann Strine

Mid Atlantic Air Museum

Harrisburg IAP

Middletown, Pa. 17057
Phone: (717) 944-7667
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Mission: Direct delivery of Army and h"’ ""”ﬂ

Marine Corps troops and equipment =
anywhere — anytime. i g2
Aircraft: US. Air Force C-17 airlifter,
powered by commercially-proven
PW2037 engines.
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The F-16C. New standard With the introduction of the F-16C, the U.S. Air
. Force’s peace-keeping role is further enhanced.
O.f SN CE”G_I‘ICE in advanced Expanded radangaw'om'cs and weapons
fighter aircraft. systems capabilities provide America with all-
weather, round-the-clock fighter superiority, and
an even more powerful deterrent to aggression.
The F-16A set the standard of excellence in
fighter performance throughout the Free World.
The new F-16C raises it.
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Desert Training Center

| am helping the Bureau of Land
Management in a research project to
obtain information and photographs
of the Desert Training Center located
at sites covering thousands of square
miles in California, Arizona, and Ne-
vada during 1942—44. Camps were lo-
cated on both sides of the Colorado
River.

| am mainly interested in photos or
personal memories of anyone who
was stationed at Blythe AAF, the air-
field at Rice, Calif., or the one at Camp
Clipper, which was also known as Es-
sex. Any information concerning AAF
units assigned, type of aircraft used
with the desert armored units, and
type of mission flown, along with any
photos, would be appreciated.

The Bureau of Land Management is
in the process of trying to protect
Camp Iron Mountain west of Rice AAF
as a historic site. They would also like
to open a visitors' center featuring
photos and artifacts recovered from
the different camps and to create a
museum to the thousands who were
stationed and trained in desert war-
fare at the camps.

The military history of this training
center needs to be preserved. Any in-
formation and photos will be copied
and returned to the sender with grati-
tude.

TSgt. E. W. Lippincott,
USAF (Ret.)

2103 Bermuda Dr.

Riviera, Ariz. 86442

Northwest Air Route

| need readers' help in researching
the Northwest Air Route to Alaska,
over which nearly 8,000 aircraft were
ferried for delivery to the Soviet Union
during World War Il. The route
stretched from Great Falls to Fair-
banks, from where Soviet pilots flew
the planes to Nome and then across
Siberia.

There may be among readers many
who were pilots, ground crew, base
personnel, local civilians, or passen-
gers and who have stories that they
wish to share of those times. Of inter-
est are anecdotes, photographs, and
detailed recollections of activities
along the route.

Any information about the opera-
tion—from factory to front—that
readers can supply may be an impor-
tant supplement to the official record.
Please contact the address below.

Dr. Jay H. Moor
9175 Skywood Lane
Juneau, Alaska 99801

32d TFS
Though we have just completed a
book about the history of the 32d Tac-
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tical Fighter Squadron at Camp New
Amsterdam in the Netherlands, we
are still looking for former members
of the unit during World War Il and
during the years from 1955 to 1970.

Many things about the unit are not yet.

known, and we are therefore continu-
ing our research.

We are especially looking for Lt.
Col. Richard E. Bolstad, who may
now be retired. His last known ad-
dress was in Litchfield Park, Ariz., but
we got no response from him at that
address. Does anyone know his cur-
rent address?

G. H. J. Scharringa
Leliestraat 3

3732 DS De Bilt
The Netherlands

303d Bomb Group
| am seeking contact with 303d
Bomb Group veterans who served
from the middle of 1943 through early
1944 in order to gather supplemen-
tary information for an article now
being prepared that will be based on
the combat diary of Lt. Elmer L.
Brown, an Eighth Air Force navigator
who completed a twenty-five-mission
tour during that time period.
| am especially interested in con-
tacting members of Lt. Robert J.
Hullar's and Capt. Edward M. Wod-
drup’s crews, but any responses from
303d Bomb Group veterans would be
greatly appreciated.
Please contact the address below.
Brian D. O'Neill
22 Jeffrey Lane
East Windsor, N. J. 08520

0-58B Defender

My son and | acquired our O-58B
(L-3B) Defender, s/n 43-27053, in 1983
and painted it in military colors of
desert sand and dove gray camou-
flage. In our research, we found that
this aircraft was assigned during its
military career to the 1st Motion Pic-
ture Unit from November 1943 to
March 1945.

We wish to contact anyone who
may know more about the history of
this aircraft. Because we display it at
many airshows, we would like to have
information about it that is as accu-
rate as possible.

Please contact the address below.

Leonard Dudicz
P. O. Box 4142
Hayward, Calif. 94540

44th Bomb Wing
I'm writing a book about the 44th
Bomb Wing, which flew B-29s, B-47s,
and KC-97s from March AFB, Calif.,
and later out of Lake Charles (Chen-
nault) AFB, La., from 1951 to 1960.
I'd like to hear from anyone who
was with the unit during those years
or from anyone who knows the cur-
rent whereabouts of anyone who
served with the unit.
Please contact the address below.
David H. Klaus
1332 E. Pennsylvania Ave.
Redlands, Calif. 92374-2944
Phone: (714) 793-9477

Korean War
Let me congratulate you on your
fine publication. As a student of US
national defense and security policy
(and an advisor to an active member
of Congress), | find that Air Force
Magazine provides me with timely in-
formation on various issues of con-
cern to all Americans.
| am undertaking an independent
research project on various con-
tingency plans for the use of atomic
weapons by the United States during
the Korean conflict. Anyone with in-
formation on this topic is urged to
contact me at the address below.
Chris Williams
4414 Macomb St., N. W.
Washington, D. C. 20016

P-51D Mustang

Ever since serving in the Korean
War, | have had adesiretoown aP-51D
Mustang.

| am still a qualified pilot and would
like to hear from any readers who may
know where | can locate one or more
of this type of aircraft. The aircraft can
be in original condition or one that
has been converted to civil use.

If you have any information about
such an aircraft, please contact me at
the address below.

Col. J. W. Duffy,
USAF (Ret.)
Box 121
Essex Fells, N. J. 07021

Presidential VC-118A

| am a volunteer worker at the Pima
Air Museum in Tucson, Ariz. | serve as
atour guide fora VC-118A, #53-3240,
that is displayed at the Museum.

I am looking for any information
about this plane during its use as a
Presidential aircraft for Presidents
Kennedy and Johnson. Any informa-
tion at all would be appreciated.

Please contact the address below.

Robert B. Lumpkin, Jr.
NDCBU #84

5726 Chapter Dr.
Tucson, Ariz. 85708
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Collectors’ Corner

During World War Il, the Army Air
Forces produced a play titled Winged
Victory. It was written and directed by
Moss Hart, and it told the story of
three young men going through the
aviation cadet program. The play was
published in paperback, and Twen-
tieth Century Fox made it into a
movie.

The play, the book, and the movie
all played a part in my early decision
to become an Air Force pilot. It took a
while (I had to grow up), but | finally
made it as part of Class 54-F.

Call it nostalgia or whatever you
like, but | would appreciate any help |
could get in obtaining a copy of the
book or script, a copy of the record
album (Decca 363-29M), or a vid-
eocassette of the movie.

John R. Costello
17746-4 Devonshire St.
Northridge, Calif. 91325

Ineed help. | was a photo recon pilot
during World War Il with the 12th Pho-
to Group, Twelfth Air Force, in the
Mediterranean theater. Do any read-
ers know of any written materials
about P-38s that flew reconnaissance
missions in ltaly?

Also, | was awarded the Air Medal
five times. | have the medal, but | need

AIRMAIL

the four oak leaf clusters, like we had
during the war. Do any readers know
where | can obtain them?

G. Howard Allred

P. O. Box 678

Madison, N. C. 27025

| would appreciate any help in start-
ing up my Air Force patch collection. |
have only a few to trade. | am willing to
purchase patches, but sure would ac-
cept donations.

I am hoping to collect any and all
active, Reserve, and Air Guard
patches. Please contact me at the ad-
dress below.

SSgt. Henry R. Harlow,
USAFR

P. O. Box 54932

Lexington, Ky. 40505

| am looking for former 461st Tac-
tical Fighter Training Squadron mem-
bers who might be interested in a lim-
ited-edition, signed and numbered
lithograph portraying the history of

the 461st—from F-86s to F-100s to
F-15s. These members would mainly
be F-15 pilots who have gone through
the squadron at Luke AFB, Ariz.

For more information about this
print, please contact me at the ad-
dress below.

Ray Martens
300 W. Lower Buckeye, #78
Avondale, Ariz. 85323

| am a serious collector of World
War Il Army Air Forces flying clothing—
leather jackets, service uniforms,
boots, goggles, hats, etc. | am looking
for any memorabilia from the ETO,
MTO, CBI, Pacific, etc.
| would like to give your mementos
a good home. | do not resell any
items! | am trying to put together an
exhibit for my personal enjoyment
and to display at unit reunions held by
former AAF personnel.
Please contact me at the address
below.
Michael Kellogg
5880 W. Pico Blvd., #201
Los Angeles, Calif. 90019

| have many thousand color slides
of modern US combat planes (and
some NATO ones). | am very interested
in exchanging color slides for US mili-
tary patches and badges.

Light On Its Wings.

Introducing the

Incredible DmC 2424

Attention weight watchers.

DmC’s new 2424 Printer/Display device is smaller, lighter
and better than any other printer in the air. Or on the drawing
board. It's the first totally integrated printer/display unit
designed to meet the environmental NUCLEAR EMP and
TEMPEST requirements of today’s strategic and tactical air-

borne electronic systems.

And so small that two cun be used together in the same
space where only one printer might previously have fit. That
makes it the perfect flying companion for the B-1B, B-52,

FB-111 and ATB programs.

The DmC 2424 can even be operated while wearing a flight

glove.

So, It you want the most dependable laclical airborne
printer, put on your flying gloves and call Datametrics today.
Because we don't print on a wing and a prayer.

Datametrics Corporation
8966 Comanche Ave. | Chatsworth, CA 91311 / (818) 341-2901

COMMITMENT TO EXCELLENCE..




FIELDING STATE-OF-THE-ART SYSTEMS

AT 1/5 THE COST...IN 1710 THE TIME

How do you meet a state-of-the-art information
system requitement when the “art” is evolving
faster than the requirement?

BDM is answering this question with a new
and growing family of “evolutionary develop-
ment” systems. To strengthen the nation’s com-
mand/control/communications/intelligence (C3I),
BDM has already designed and integrated half a
dozen different systems for analysis, training,
planning, targeting, and decision making . . . at
headquarters and in the field. These systems
were operational in months, notyears, at costs of
thousands, not millions. They combine current
microcomputer, communications, and display

hardware with unique BDM interfaces and soft-
ware. Most important, they can be upgraded
quickly and affordably as technology evolves.
Again and again.

Are they universally applicable to new infor-
mation systems requirements? Of course not.
But they may meet your requirement. If you're
receptive to new ideas and innovative ap-
proaches to dynamic issues and demands, call
on us. You may well find “'evolutionary develop-
ment" a bettet, faster solution. Contact BDM
International, Inc.,, 7915 Jones Branch Drive,
McLean, Virginia 22102. Phone (703) 821-5000.
Telex 901103.

MANAGING THE
COURSE OF CHANGE

BIOm

CHANGING THE COURSE
OF MANAGEMENT




UNTTED STATES OF AMEIGCA

The C-20A Gulfstream lll:
It’s doing everything
they asked it to do.

And more.

When the U.S. Air Force set out to select
replacement aircraft for the C-140s, it estab-
lished some very demanding criteria. And
rightfully so. The transports operated by the
89th Military Airlift Wing play a vital role in
the conduct of our nation’s affairs at home
and abroad.

The Air Force program standards called
for specific levels of performance, mission
readiness, supply and maintenance efficiency
—not to mention tight schedules for outfitting,
crew training and delivery of the first three
aircraft to Andrews Air Force Base. What’s
more, two mission requirements—one long
range, the other medium range—suggested
that two aircraft types were needed to do all
the work that has to be done.

In the end, the Air Force decided it could
get everything it needed in one airplane: the
Gulfstream I1I.

The first C-20A Gulfstream III went into
service in September 1983, only three months
after contract signing, on schedule, within bud-
get. Now that three C-20A Gulfstream IIIs are
on duty, they’re living up to the long heritage
of superior performance, dispatch reliability,
systems dependability, low maintenance
requirements and cost-effectiveness of
Gulfstream executive jets in transporting key
executive teams anywhere in the world.,

For example, the Air Force said the new
aircraft had to be fully mission capable 85% of

the time. The C-20A Gulfstream IIIs are
currently working upwards from 95%.

The rate of non-mission capable supply—
a measure of the inability to dispatch the air-
craft because of a parts shortage—could be no
more than 1.0%. With the C-20A Gulfstream
I11s, the rate is only 0.50%.

The Gulfstream I1I’s performance not only
meets the mission requirements of the C-140
program, it also fills many overseas travel
demands for the Special Airlift Mission Fleet.
This capability increases the flexibility and
efficiency of the Air Force to meet high prior-
ity travel requests, yet the C-20As require only
7.5 maintenance man-hours per flight hour
compared to 27 for the C-140s they replaced.

Finally, an example of the mission versa-
tility and cost-effectiveness of the C-20A
Gulfstream III in meeting the needs of the
Special Airlift Mission Fleet:

One C-20A Gulfstream II1 departed
Andrews AFB on a 13 day trip, logging 43
flight hours and traveling to locations in the
Pacific. Upon its return to Andrews AFB, it
was cleaned, refueled and put to work the next
day flying missions in the United States. It
required no maintenance for the entire period.

The U.S. Air Force demanded a lot in
its new jet transports. By any measure, the
C-20A Gulfstream IIIs are delivering every-
thing it asked for.

And more.

G/

Gulfstream
Aerospace

For more information about the C-20A Gulfstream III or other mission capabilities of the Gulfstream I11, contact Larry O. Oliver, Manager,
Military Requirements, Gulfstream Aerospace Corporation, P.O, Box 2206, Savannah, Georgia 31402, Telephone: (912) 964-3246,
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| would be very glad to hear from
anyone interested in such an ex-
change.
Philippe Cauchi
4850 Cote des Neiges
#1111
Montreal H3V 1G5
Quebec, Canada

| am an Air Force brat and a ROTC
cadet at North Texas State University.
Recently, | became interested in col-
lecting Air Force patches. I'm espe-
cially interested in acquiring as many
different squadron and wing patches
as possible.

My problem is that, on a college
budget, | can’t afford to buy many
patches. Therefore, | would appreci-
ate any donations to my collection.

Please contact me at the address
below.

Steve Dalton

P. O. Box 8179

NT Station
Denton, Tex. 76203

| have been looking for a 1977 or
1978 calendar from the Link Div. of
the Singer Co. It features paintings
and cutaway drawings of World War |
aircraft.

If any reader has such a calendar to
spare, please contact me at the ad-
dress below.

Fred W. Bruwelheide
209 Hillsboro Dr.
Silver Spring, Md. 20902

I am a serious adult collector of
aerospace company and aviation unit
decals and stickers. Any material of
this type would be sincerely appreci-
ated.

| am also greatly interested in aero-
space company literature, lithos, etc.

Please contact me at the address
below.

Steve Billings
2196 Bobolink Trail
Memphis, Tenn. 38134

| would like to trade my unit patch
for any other unit patches. | am as-
signed to the 40th Tactical Group at
Aviano AB, Italy. |am also interested in
trading other unit patches.
Please contact me at the address
below.
Capt. Michael F. Hebert, USAF
PSC Box 1932
APO New York 09293

AIR FORCE Magazine / June 1985

FOR YOUR FLIGHT OPERATIONS

INSIST ON VEGA, #1 IN COMMAND AND CONTROL

RTCCS CONFIGURATIONS:

Vega Precision Laboratories Offers a Complete Line of Radar

Tracking Command and Control Systems (RTCCS) for Re-

VISUAL mately Controlled/Filoted Vehicles (RCVs/RPVs), Drones and
Targets
PORTABLE
TRANSPORTABLE * Wide variety of physical configurations for flexibility
MOBILE * Air, sea and land vehicles and onboard payloads
FIXED SITE ¢ Designed to Mil Specs and specific mission requirements
AIRBORNE * Proven systems in the field for over a decade

* Ranges from 30 yards to excess of 150 NM

VEGA FIELD OPERATIONS:

* Options within data link to enhance interference resistance

EGLIN-TYNDALL RANGE COMPLEX

NWTC PATUXENT RIVER

PACIFIC MISSILE TEST CENTER
WALLACE AFS, P.I.

WHITE SANDS MISSILE RANGE
YUMA TEST RANGE

OVER TWELVE FOREIGN COUNTRIES

ments

A LEADER IN COMMAND

FT. BLISS . r interfer resistant vi r ta links
FT. HUACHUCA Separate erference stant video/sensor dal

HILL AFB i

NAVY VC SQUADRONS AND SHIPS * Real-time and recorded vehicle and sensor data

We would be pleased to discuss your specific require-

EGA

PRECISION LABS, INC.

AND CONTROL OF TARGETS AND RECONNAISSANCE VEHICLES

VEGA
Precision Laboratories

A CompuDyne Company

BOO Follin Lane

Vienna, Virginia, 22180 USA
(703)938-6300

Telex No. 89-2521

I wish to purchase an intact copy of
the World War Il War Department
technical manual TM E9-1983, pub-
lished sometime between 1943 and
1945. It deals with Axis ordnance.

| will offer a good price for a good
copy. Please contact me at the ad-
dress below.

Mark Newton

27 Lafayette St.

Fairhaven, Mass. 02719
Phone: (617) 990-0543

AFROTC Det. 225
AFROTC Detachment 225 at the
University of Notre Dame in Indiana is

beginning an alumni research proj-
ect. We are interested in finding out
what past Notre Dame graduates have
done and what they are doing now in
order to facilitate our search for guest
speakers who could serve as a special
resource for the cadets in our pro-
gram.

All alumni of AFROTC Detachment
225 are invited to send short biogra-
phies of themselves to the following
address.

Alumni Search Project
Detachment 225
University of Notre Dame
Notre Dame, Ind. 46556
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How to bring
new ideas to the surface.

At Aerojet, we're advancing the frontiers of electronic circuitry by taking
a close look at surfaces.

Because today, that’s where many problems with state-of-the-art circuits
crop up. Aerojet is investing in people and advanced instrumentation for a new
activity called “Surface Sciences.” Here, chemical, spectrographic and electron
micrographic techniques are used to analyze and evaluate a variety of surface con-
ditions and effects. And it’s paying off with sharpened eyes for space sensors and
improved performance and reliability for many other electronic devices.

A lot of other ideas surface at Aerojet, too. Like decoys that play siren
songs for torpedoes. Advanced CAD/CAM technology that lets us build exciting
devices from perfectly predictable parts. And we're researching low-signature
rockets.

At Aerojet we believe that putting resources into technology today is our
best investment in tomorrow. Case in point: We've

tripled R & D outlays over the past three years. No AERDJ: l

wonder so many ideas surface at Aerojet. If you have = =
one you'd like to get off the ground, bring it to us. G‘=N‘=RAL

We'll maAke it ﬂyG C A GENCORPCOMPANY
erojet General Corporation, 10300 North .
Torrey Pines Road, La Jolla, CA 92037 (619)455-8500. YWWhETeE ideas ﬂy.




IN FOCUS...

The B-1B Whisper Campaign

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY)

Derogatory tales about the
B-1B are circulating in Wash-
ington. Behind them lie
some half-truths and ques-
tionable motives, but the dis-
information is having its
effect.

Washington, D. C., May 6
A whisper cam-
paign adversely af-
fecting the B-1B is
making the rounds
of Capitol Hill. Be-
fore too long, it is
bound to spill over
into public debate.
Whether the mo-
tives behind the gossip are politically
inspired, driven by competitive pres-
sures, result from misunderstand-
ings, or are a combination of all three
hardly matters. What does matter is
that the "disinformation" making the
rounds denigrates and undermines
what is in fact one of the Air Force's
and the Defense Department's most
successful and conservatively man-
aged programs—a program that con-
tinues to be under cost and ahead of
schedule.

Some of the allegations being cir-
culated center on misunderstand-
ings—probably more disingenuous
than real in nature—of the perfor-
mance requirements and specifica-
tions associated with the B-1B. Ques-
tions about cruise and maximum
altitudes play a role here. The air-
craft’'s ability to operate with top effi-
ciency on the deck for low-altitude
penetration of enemy airspace has al-
ways been—and continues to be—the
central performance standard that
governs the B-1 program.

Because of the emphasis on low-
altitude performance, the aircraft’s
cruise altitude is significantly below
that of such aircraft as the B-52, the
B-58, or the B-70. High altitude does
not provide the B-1B with any kind of
sanctuary; the factors that do are sus-
tained high-subsonic penetration
speeds on the deck, where the design
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capitalizes on terrain masking, and
offensive and defensive electronic
warfare features, low radar and in-
frared cross sections, and tactics that
exploit this combination. Claims that
the B-1 won't make altitude goals are
not true. The aircraft never was meant
to operate in the 40,000-foot range or
above; its optimal cruise altitude was
deliberately set significantly lower
than that.

Because the aircraft is optimized
for low-altitude, high-subsonic-
speed operations, its cruise perfor-
mance at altitude is maximized for
range, not top speed. That speed is
Mach 1.2, deemed more than suffi-
cient by the Air Force for meeting all
essential mission requirements. The
initial notion of a top speed of about
Mach 2.2 was dropped years ago dur-
ing the early development phases of
the B-1A as unnecessary and counter-
productive to the on-deck penetra-
tion capability.

The third and potentially most
“loaded"” and insidious aspect of the
sniping at the B-1B hinges on the
claim that the aircraft won't meet crit-
ical gross takeoff weight and related
takeoff and climb-out specifications.
There is also the insinuation that the
aircraft won’t be tested adequately
before the first B-1B is turned over to
the Strategic Air Command later this
spring or before the weapon system
achieves initial operational capability
(I0C) scheduled for the fall of 1986.
These are essentially half-truths.

Because of the paramount impor-
tance of maintaining the B-1B pro-
gram schedule—which, in turn, is
closely tied to keeping the production
airplanes at or below forecast cost—
the Air Force will place some tempo-
rary constraints on how the aircraft
can initially be operated. Curtailing
the performance envelope of a new
system until all RDT&E and opera-
tional tests are completed is com-
monplace. In the case of the B-1B, an
additional circumstance mandates
initial restrictions in terms of gross
takeoff weight, maximum altitude and
speed, as well as angle of attack. The
reason for that is the expansion of the
aircraft's flight envelope in terms of

maximum altitude and gross weight.
Pacing these performance boosts is
validation of the modification of the
B-1B’s Stability and Control Augmen-
tation System, or SCAS.

The aircraft’s "baseline” SCAS isan
electrical control system that pro-
vides desired stick force levels and
damping about all axes by augment-
ing the primary hydromechanical sys-
tem. Should the augmentation sys-
tem fail, however, the aircraft can
nevertheless be flown safely. This
“baseline” configuration incorpo-
rates a device known as a stall warn-
ing stick shaker that is activated auto-
matically when the aircraft is op-
erated at eighty percent of the angle
of attack (AOA) limit. (The limit AOA is
the point at which the aircraft exhibits
neutral longitudinal stability.) This
eighty percent limit admittedly im-
poses operational constraints in
terms of altitude, gross weight, and G
loading. AOA testing under the origi-
nal B-1A program was cut off in
midstream when the program was
canceled by President Carter. There
had been indications of reduced
stability as the limit AOA was ap-
proached.

When the flight-test program of the
B-1B got under way in 1983, the Air
Force decided to add a stall inhibitor
system (SIS) to the design to counter
the danger of pitch-up moments. This
system is a modification of the SCAS.
The SIS permits safe maneuvering up
to the limit AOA through a graduated
increase in the stick force required to
command additional AOA as that limit
is approached. It follows that, with a
more usable AOA, safe operation is
possible over a broader performance
range. B-1B aircraft No. 1 will start
SIS testing this summer, with valida-
tion to be completed by March 1986—
in time to meet delivery of the ninth
B-1B. Aircraft delivered earlier will
have the SIS retrofitted in a depot-
level modification.

Another element in the B-1B's enve-
lope expansion effort involves a Sta-
bility Enhancement Function, or SEF,
to further modify the SCAS to provide
more usable AOA with artificial sta-
bility beyond the point of neutral sta-
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bility. Once the SEF is installed and
validated, the B-1B will achieve its de-
sign operating envelope at high as
well as low altitudes.

Flight-testing of the SEF will begin
on the ninth production aircraftin the
summer of 1986. Validation of the sta-
bility enhancement system should be
completed by March 1987, in time to
meet the delivery of the forty-seventh
production aircraft. The SEF will be
installed on production aircraft num-
bers nineteen through forty-six, but
kept deactivated until the flight-test-
ing is completed. Aircraft delivered
previously will be retrofitted with the
SEF. With this system in operation,
the B-1B will be able to perform 2.4-G
pullups at high gross weight whilein a
terrain-following mode.

ERCS Future in Doubt

The Emergency Rocket Communi-
cations System (ERCS), a system in-
volving communications packages
carried aboard ten Minuteman ICBMs
at Whiteman AFB, Mo., may be head-
ed for extinction.

A key function of ERCS—among
others—is to transmit the “go code,”
meaning the authority to release nu-
clear weapons, and other information
of cardinal importance to the
EC-130Q TACAMO aircraft. These are
modified C-130s that serve as the stra-
tegic communications relays to the
ballistic missile submarines at sea.
Also, the individual ERCS packages
can be programmed externally before
launch of the missiles to broadcast
messages to the strategic forces un-
der nuclear war conditions.

Reportedly, there is no agreement
within the civilian and military hier-
archies in the Pentagon on whether
or not ERCS should be modernized or
dropped from the active inventory.
One school of thought, according to
Assistant Secretary of Defense for C3I
Donald C. Latham, holds that it makes
no real sense to replace these ob-
solescent communications packages
with more capable, modern units be-
cause ERCS wouldn’t be available
when it's needed—meaning after a
Soviet nuclear strike.

The underlying logic is that it must
be assumed that the Soviets would
strike first and, concomitantly, might
succeed in destroying most or all of
these ten ERCS-carrying ICBMs,
along with other missiles still in their
silos. This scenario is predicated on
the assumption that this country will
probably choose to ride out a nuclear
attack. This school of thought argues
further that, in light of these condi-
tions, the Air Force should phase out
ERCS and instead put “real war-
heads" on the ten ERCS launchers.
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Secretary Latham points out, how-
ever, that the Soviets, “interestingly
enough,” seem to be developing a
system similar to ERCS.

Other Pentagon experts are known
to feel that modernization of ERCS is
essential because this “last-ditch” C3
system is of unique importance and
makes enormous contributions to the
credibility of the US strategic deter-
rent forces. The protagonists of this
view claim that efforts to modernize
ERCS have been thwarted in the past
because all relevant proposals were
burdened with “bell-and-whistle"” fea-
tures to the point where moderniza-
tion became prohibitively expensive.
The Joint Chiefs of Staff are known to
have the ERCS requirement under re-
view at this time.

Return of the Scramjet

The Defense Advanced Research
Projects Agency’s FY '86 budget re-
quest contains seed money for a
number of technological efforts that
are potentially capable of reshaping
the conduct of war. One of the DARPA
programs that could affect strategic
nuclear warfare in a major way in-
volves work on advanced, extremely
fuel-efficient cruise missiles that
combine low-observable features
with intercontinental range. Even-
tually, these technologies might
merge with hypersonic propulsion
and advanced computers that would
provide these weapons with “artificial
intelligence,"” according to DARPA Di-
rector Dr. Robert S. Cooper.

The first step toward this family of
advanced cruise missiles centers on
efforts to increase range to about
twice the present level by boosting
propulsion and fuel efficiency. The
second step involves supersonic
combustion ram (SCRAM) jet tech-
nologies that could lead to both
manned and unmanned vehicles ca-
pable of reaching speeds great
enough to exit the earth's atmosphere
and enter space.

In the case of manned Scramjets,
Dr. Cooper told Congress, such vehi-
cles would be able to take off from a
conventional 10,000-foot runway and
attain altitudes as high as 300,000 feet
and speeds up to Mach 25. Scramjets
of this type might have military utility
as reconnaissance systems as well as
interceptors that could provide either
air defense or fleet defense by using

kinetic munitions from standoff posi-
tions possibly up to 1,000 miles away
from the target. Such systems, he
suggested, might be able, for in-
stance, to take off from a base in the
US and, within less than thirty min-
utes, shoot down long-range aircraft
threatening US naval units in the Indi-
an Ocean. Other designs might loiter
in space over lengthy periods—Ilim-
ited only by the endurance of their
life-support and "housekeeping” sys-
tems—before performing their mis-
sion and returning to base.

While the notion of supersonic
combustion ramjets goes back to the
early 1960s, serious pursuit of this
technology was halted after some lim-
ited efforts in the late 1960s, when the
X-15 program was canceled. At that
time, an X-15 retrofitted with a tur-
boramjet—a stepping-stone to the
Scramjet technology—was to have
been tested. The attractiveness of
Scramjets is that, unlike rockets, they
don’t have to carry along any ox-
idizers because they are "air-
breathing systems.”

In the past, both ramjets and
Scramjets were thought to be bur-
dened by traits that would have cur-
tailed their operational utility. In the
case of a turboramijet, it has to be ac-
celerated to supersonic speeds be-
fore the ramjet can become opera-
tional. The system might then be able
to accelerate to speeds as high as
Mach 5 before the stagnation pres-
sures in front of the engine become
great enough to cancel out the thrust
moment.

In the case of a Scramjet, which is
predicated on burning fuels with an
extremely high specific impulse in a
supersonic airstream inside of the en-
gine, the system can achieve and sus-
tain far greater speeds. But unless
special, innovative features are built
into a Scramjet, such a vehicle will
have to be accelerated to speeds in
the Mach 6 range by other, possibly
hybrid propulsion systems before the
velocity of the air inside of the duct is
uniformly supersonic, according to
Dr. Cooper.

These factors have militated
against the utility of such systems.
But recent design advances involving
variable-geometry features appear to
make it possible to drive the air
through the engine at supersonic
speed even while the vehicle is still
sitting on the runway. In practical
terms, this holds out the promise of
Scramjets that can operate at “zero
velocity” and then, by various adjust-
ments of their engine configuration,
accelerate to about Mach 6, from
there to about Mach 14, and finally all
the way up to Mach 25.
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EF-111A RAVEN.

ITS PRESENCE ALONE
IS APOWERFUL
DETERRENT.

The EF-111A is the U.S. Alr
Force's newesl dedicaled tac-
tical jamming aircrait. And
nothing in the air can match its
extensive capabilities,

Developed by the USAF and
Grumman, the EF-111A can
detect, identify and disrupt the
electronic air defenses of
enemy armor and sirike forces.
In support of our own air-to-
ground operations, the EF-111A
can operate miles from enemy
territory as a standoft jammer,
or fly along with ourstrike
forces and nullify hostile radar

deep behind the lines.

Against simulated Central
BEuropean air defonses-the
densest in the world the
EF-111A has demonstrated its
ability to counter radars.

Forthe USAF the EF-111Aisan
imposing weapon that multi
plies the effectiveness of
defending forces many times
over and provides an increased
deterrent to aggression.

The EF-111A: It's not looking
for trouble, but it knows how to
stop it. Grununan Aerospace
Corp., Bethpage, NY. 11714.




Liquid hydrogen is the likely fuel for
such a vehicle. If such a vehicle is to
be used in space, only limited
amounts of rocket power are needed
for maneuvering and deorbiting. A
Centaur-type rocket motor using lig-
uid hydrogen and liquid oxygen
might provide the needed thrust for
Scramjet space operations.

The first step that DARPA plans to
take next year toward the develop-
ment of Scramjet technology is to
build two scale models of such a sys-
tem and test them on the ground.
While several technical problems
have not yet been resolved, DARPA’s
recent assessments suggest that
none of them is insurmountable and
that this technology might be ready
for actual application as early as the
1990s.

Teal Ruby and Beyond

Another major DARPA research
effort of potentially pervasive impor-
tance is the Teal Ruby space-based
experiment scheduled for launch by
the Space Shuttle from the new Van-
denberg AFB, Calif., launch complex
early in 1986. Teal Ruby represents
the first large-scale implementation
of a two-dimensional staring mosaic
infrared detector array and light-
weight telescope optics that the
agency has been working on for sev-
eral years.

Teal Ruby’s goal is to demonstrate
and validate the technology base for
future space-based infrared surveil-
lance systems that can detect aircraft
and even “low threshold" targets—
presumably meaning stealthy air-
breathing platforms—against the
earth's ground clutter. Under this pro-
gram, DARPA will also develop a com-
prehensive radiometric background
data base as well as space-qualify the
advanced technologies embodied in
this design.

DARPA’s Highly Calibrated Air-
borne Measurements Program (Hi-
CAMP) complements the Teal Ruby
experiment. Hi-CAMP is an aircraft-
mounted stabilized platform fitted
with a multiwavelength infrared sen-
sor that provides precise ground clut-
ter measurements needed by the Teal
Ruby experiment. This program is im-
portant in its own right because in-
frared surveillance of aircraft is taking
on increasing military significance.

But before Teal Ruby is ready for
launch as the primary payload of the
Air Force space test program satellite
P80-1, DARPA will have to solve a
sticky problem that crept up recently
and that affects the IR sensor. Several
heat leaks have been discovered in
the cooling system required to deep-
freeze the focal plane to cryogenic
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(near absolute zero) temperatures.
Unless DARPA can come up with a fix,
the system won't be able to function
over its one-year nominal design life,
and the focal plane’s temperature
won't get down low enough to op-
erate with the specified sensitivity.

DARPA has been able to pinpoint all
but one of the leaks and expects to
achieve an adequate level of cooling
to meet most of the critical criteria of
the experiment. If that turns out to be
correct, Dr. Cooper predicts that Teal
Ruby will become a "spectacular suc-
cess.” The initial data generated by
the sensor in radiometric test cham-
bers suggests that the system’s on-
orbit performance will meet all essen-
tial goals and, thus, point the way to-
ward systems that can “"greatly en-
hance future military capabilities.”

Associated with Teal Ruby and Hi-
CAMP, another longer-range DARPA
program known as the Strategic Air
and Cruise Missile Defense Program
is meant to extend these and other,
classified efforts to make possible
surveillance of "high-survivability air
vehicles,” meaning presumably
stealthy and other sophisticated air-
borne platforms.

Another critically important pro-
gram in the strategic area that DARPA
is working on involves the develop-
ment of materials to thwart high-ener-
gy laser weapons. The objective of
this program is to determine just how
resistant to laser radiation future stra-
tegic and space systems can be
made, allowing for realistic weight
and cost constraints. The main thrust
of this work is directed specifically at
thermal laser radiation weapons of
the kind the Soviets apparently plan
to field.

DARPA, according to Dr. Cooper,
has already come up with special
graphite derivatives that can with-
stand laser energy "an order of mag-
nitude of two greater than can typical
aerospace materials.” These laser-re-
sistant graphite compounds are ef-
fective against laser weapons operat-
ing inthe infrared as well as the visible
light bandwidths and impose only
modest weight penalties on ballistic
missiles and spacecraft. If the Soviets
can replicate this technology over
time, the effectiveness of directed-en-
ergy weapons under consideration by
the Strategic Defense Initiative (SDI)
might be put in question.

Yet another project with potentially
high payoff that DARPA is funding in-
volves an entirely new class of gallium
arsenide integrated signal processor
microelectronic devices called
acoustic charge transport, or ACT,
devices. Even the earliest laboratory
devices of this type have demon-
strated capabilities “never seen be-
fore." The upshot might be a whole
new generation of single-chip pro-
cessors that can perform operations
that today require racks of the best
available analog and digital computer
equipment.

Washington Observations

* Both Congress and the Air Force
are moving closer to an acquisition
decision on Northrop's F-20 Ti-
gershark. The Air Force's tentative
program objective memorandum
(POM) allows for the acquisition of
about thirty of these aircraft each year
over the next five years, beginning in
FY '87. Amendments proffered by
members of the House Armed Ser-
vices Committee, if carried forward by
both houses of Congress, open the
door to a brass-knuckle competition
beginning that year between the F-16
and the F-20. These actions aim at
terminating the F-16 multiyear pro-
curement contract to pave the way for
the concurrent acquisition of both
types of aircraft, involving a limited
number of each.

Additional acquisitions—beyond
these base numbers—would be de-
termined on a competitive basis. A
key challenge in getting the F-20 pro-
gram off the ground hinges on Nor-
throp’s ability to land the initial
number of acquisitions to justify pro-
gram go-ahead. In order to make a
unit price of $15 million, Northrop is
thought to require a start-up buy of at
least 300 aircraft. The buy rate pro-
posed by the Air Force does not come
near that number, even in conjunction
with South Korea's rumored intent to
buy about 125 of these aircraft after
the US Air Force starts acquiring the
Northrop design. Tentative USAF mis-
sions for the F-20 include air defense
and possibly close air support.

% One of the most alarming techno-
logical scoops scored by the Soviet
Union is the newfound ability to make
their cruise missiles "invisible” to the
Air Force's new over-the-horizon
backscatter OTH-B radars. Exacer-
bating the problem is evidence that
present US antisubmarine warfare
(ASW) capabilities might not be ade-
quate to detect Soviet submarines
operating off the US shores at cruise-
missile ranges in time to keep them
from launching these weapons. [
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Looking at the
business end.




General Motors supports

Diesel Division, GM of Canada Limited, marshals
North American sources and international

capability behind the LAV,
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The vehicle begins as
sheets of ballistic steel.
Precision cut by arcs of
high-energy plasma.
Robotically welded to
NATO military specifica-
tions. Invested with the ol
power of a turbocharged W
General Motors diesel. -U‘O >,
Outfitted. Tested. Inspected. '

By the time an LAV-25 rolls
out the plant door, GM Canada has
endowed the vehicle with the firepower,
mobility, survivability, and performance
that won resounding crew acceptance in
competition with alternate designs.

We have full R&D capability. In the case of the LAY, The two-man turret on the LAV-25 incorporates two-
GM Canada took a proven vehicle design, enhanced it, axis electro-hydraulic stabilization from GM’s Delco
and developed North American sources for its compo- Systems Operations. GM Canada is capable of inte-
nents. But General Motors is capable of undertaking grating this reliable, accurate system into additional
clean-paper development of any armored vehicle, vehicle designs.

from design, through manufacture, to field support.




the light armored vehicle.

GM’s commitment reaches beyond the factory
and into the field. The extent of this commitment
is a measure of the corporation’s ability to
support its products.

GM Canada’s Integrated Logistics Support (ILS)
program complements every stage from design to
delivery, and beyond- for the lifetime of the vehicle.
We provide training for operators, for maintenance,
for trainers. We support you with standards, soft-
ware, data, provisioning, HFE, RAM-D, safety
analysis, U. S. MIL-SPEC packaging, and field service
capabilities.

GM Canada is as well equipped to manage
systems-level requirements as to manage
hardware. Life-cycle cost management
enables us to make decisions on the whole
of any program, to see to it that no single
element takes a project out of specification
or increases its life-cycle cost without a
resultant improvement in performance.

Diesel Division, GM of Canada, is just one part of the
new group at GM committed to providing the latest in
tactical and strategic technology—on time and on
cost. The General Motors Defense Group. We're your
ultimate ally in the fight for dependable, affordable
defense. To enlist our aid, call 1-800-THE-ALLY.

THE ULTIMATE ALLY [ ol |

GENERAL MOTORS DEFENSE GROUP



CAPITOL HILL

By Kathleen G. McAulifte, AFA DIRECTOR OF LEGISLATIVE RESEARCH

Washington, D. C., Apr. 30
Authorization Cuts

The Senate Armed Services Com-
mittee recommended reductions of
$9.9 billion in the Administration’s FY
'86 defense budget, but still provided
for three percent after-inflation
growth, which is about half what was
requested. The increase is in line with
a White House-GOP deficit-reduction
budget compromise.

Committee Chairman Sen. Barry
Goldwater (R-Ariz.) said the three per-
cent growth authorization would pro-
vide an adequate defense, although it
would not keep up with the growing
spending rate of the Soviets. He ad-
mitted that, with the budget-freeze
climate in Congress, the committee
would be lucky to hold its recom-
mended level.

Numerous cuts were made in sev-
eral areas, but no major programs
were canceled. Procurement was hit
the hardest, with a reduction of $4.6
billion, followed by R&D and O&M
cuts of about $1.8 billion each. Strate-
gic programs were reduced about
$1.8 billion, due in large part to the
limit of MX production to twenty-one
missiles instead of the forty-eight re-
quested. The funds provided for bas-
ing would allow only fifty MX ICBMs
to be deployed in existing silos. The
President's $3.7 billion Strategic De-
fense Initiative (SDI) request was
pared by $300 million, but allocation
of the cut was left to the program
manager. Full funding for the advanced
technology bomber, the advanced
cruise missile, and the final buy of
forty-eight B-1Bs was included.

Tactical programs were reduced by
$2.8 billion, but a special effort was
made to fund munitions, especially
so-called “smart” munitions, at the
level proposed. Forty-eight F-15s and
180 F-16s were included. In airlift,
C-5B and KC-10 procurement was
funded, and only minor cuts were
made in funds for continued develop-
ment of the C-17 airlifter.

Funds were approved for procure-
ment of the antisatellite system. Initial
production of binary chemical muni-
tions, denied by Congress in recent
years, was again recommended.
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AMRAAM Savings Likely

Savings of $1 billion to $1.3 billion
in the planned buy of the Advanced
Medium-Range Air-to-Air Missile
(AMRAAM) may be possible, accord-
ing to a senior Air Force official
charged with finding reductions in
the program. The anticipated savings
could be enough to get a DoD go-
ahead for production of 17,000 mis-
siles for USAF and 8,000 for the Navy.
Secretary of Defense Caspar Wein-
berger earlier this year deferred the
AMRAAM buy until costs—which
rose from $6.7 billion to $8.4 billion—
could be reduced.

The Air Force views the lightweight,
active-radar AMRAAM as a top-pri-
ority program. Designed as a follow-
on to the larger Sparrow, which the
F-16 is not equipped to launch,
AMRAAM would provide the F-16 with
its first radar missile capability.

A modified tail-controlled Sparrow
is supported by some influential con-
gressional staff as an effective,
cheaper alternative to AMRAAM. But
the Air Force believes this would not
solve the weight problem, leaving the
bulk of its future fighter force—F-16s—
without radar missile capability.

Front-line fighters will be able to
launch several AMRAAMs simulta-
neously without putting themselves
in range of Soviet missiles. The Air
Force views this as a critical advan-
tage to be exploited, since US aircraft
would be grossly outnumbered in a
conflict with the Warsaw Pact.

Small Missile on Hold

The Senate Armed Services Com-
mittee has recommended deferment
of full-scale development of the small,
single-warhead "Midgetman'" mis-
sile, pending further study by the Air
Force of alternate design options.
Missiles weighing up to 80,000
pounds are to be considered, despite
a limit of 30,000 pounds imposed by
previous legislation. Full-scale devel-
opment of the missile will be on hold
until Congress reviews the Air Force
findings in a report due September 1.

The recommendation for further
study came at the urging of Sen. Pete
Wilson (R-Calif.), who raised serious

concerns about congressional re-
straints on the Midgetman design.
The Senator termed these limits
“questionable,” saying Congress "ig-
nored several factors that can crit-
ically affect the ability of the small
missile to achieve its mission."

Adding F-20s?

The Air Force may add some F-20
aircraft to the fighter inventory in FY
'87. USAF officials told a Senate sub-
committee that Air Force Secretary
Verne Orr wants to create as much
competitive leverage as possible in
the acquisition process, especially as
far as the F-16 is concerned, and that
USAF is looking seriously at buying
F-20s next year. The F-20 would com-
pete with the F-16. While the F-16 has
far greater range and an acceleration
advantage, the F-20 would be cheap-
er to acquire and operate, USAF offi-
cials believe. How much cheaper
would depend on how much capabili-
ty is added to the aircraft.

Regardless of the outcome of the
Air Force's F-20 acquisition decision,
it could end up with F-20s in the force
as early as FY '86. Sen. Ted Stevens
(R-Alaska), chairman of the Senate
defense appropriations panel, told
USAF that it would get some F-20s
whether it wants them or not because
Congress wants to return to competi-
tion of aircraft, not just components.

Cruise Missile Defense

A new program to defend against
strategic air-launched cruise missiles
isincluded in the $776 million request
for FY '86 by the Defense Advanced
Research Projects Agency (DARPA).
The air defense program, according
to DARPA Director Robert Cooper, is
aimed at preparing to counter future
Soviet cruise missiles that will have
reduced radar signatures by virtue of
Stealth technologies.

Dr. Cooper told a congressional
panel to expect additional growth in
this air defense area in future budgets
because he envisioned an eventual
SDI-type effort. Technologies associ-
ated with successful SDI demonstra-
tions are expected to be applied to the
cruise missile defense program. =
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COLLINS HF: More than fifty countries are using the famous HF-80 family to provide reliable HF
communication around the world. The HF-80 family's building block concept allows adding only the
components necessary to build a communications system perfectly suited to your needs. l With
transmit power levels of 1, 3, or 10 kW, the flexibility of the Collins HF-80 family offers the widest range of
applications. From simple operator attended receiversand transmitters to fully automated and remote
controlled fixed stations. ll The high degree of commonality, and solid state design help reduce user
costsand make field service quick and easy. Equipmentis field proven and mil-qualified by the USAFand
the U.S. Army. M The HF-80 family includes receivers, transmitters, transceivers, microprocessor remote
control units and the Collins SELSCAN™ processor that automatically scans and selects the best HF
channels at the touch of a button. For special purposes, optional configurations include four-channel
multiplex, SIMOP and ECCM. [l Over 50 years of technological expertise has made the Collins HF-80 family
one of the most versatile, cost effective HF product lines in the world today. M For information contact:
Collins Defense Communications, Rockwell International, Cedar Rapids, lowa 52498, U.S.A. (319) 395-2690,

Telex 464-435. Ml COLLINS HF says it all.
‘ ' Rockwell
International

...where science gets down to business
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AEROSPACE WORLD
News Views & Comments

By James P. Coyne, SENIOR EDITOR

Washington, D. C., May 2
% One of the most productive and
profitable Air Force activities and yet
one of the least known provides a re-
turn against its operating budget of
$20 for each $1 spent. The activity is
the Military Aircraft Storage and Dis-
position Center (MASDC), which
stores and preserves aircraft not cur-
rently needed by DoD. When aircraft
are declared surplus, they are
stripped of usable parts, which go
back into the DoD inventory. Material
no longer needed, such as aircraft fu-
selages, is sold or melted down so
that the metal can be sold.

Total industrial output for the Cen-
ter last year was almost $400 million
on an operating budget of $20 mil-
lion. Usable parts worth $174.5 mil-
lion were returned to the DoD invento-
ry—a return of almost $9 for each $1
spent.

Last year, MASDC, located at Davis-
Monthan AFB, Ariz., reclaimed and
returned to service a total of 51,467
parts. Most went to DoD, but some
also went to such civilian agencies as
the Department of the Interior, De-
partment of Agriculture, and other
federal agencies.

The returned spare parts help to in-
crease USAF’'s combat capability. For
example, a number of SAC's B-52s
were nonflyable recently because of a
valve problem. Only two valves were
readily available in the supply system,
but each aircraft requires six. MASDC
was immediately able to remove sixty
valves from aircraft stored there and
deliver them directly to the users, re-
turning the aircraft to service much
sooner than would otherwise have
been possible.

The unit has also struck gold by
removing engines and components
from used Boeing 707 aircraft pur-
chased by the Air Force for the re-
engining of the KC-135. MASDC's 707
reclamation activities will yield an es-
timated $1.2 million per aircraft,
$200,000 more than the purchase
price of the 707s. About half of the
items the Center removed from stored
aircraft last year were shipped to sat-
isfy priority requirements for opera-
tional aircraft or to preclude work
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A ready source of engines and other spare parts, aircraft at the Military Aircraft Stor-

age and Disposition Center (MASDC) at Davis-Monthan AFB, Ariz., await stripping and
meltdown. MASDC yields a twenty-to-one return on its operating budget.

stoppages on repair lines in Air Force
Logistics Command’'s air logistics
centers.

* In a recent Pentagon ceremony at
which plaques were presented to
leading participants in the 1984 Sug-
gestion Award Program, Secretary of
the Air Force Verne Orr and Air Force
Chief of Staff Gen. Charles A. Gabriel
recognized four people who have
saved the Air Force $10 million. The
four received cash awards of $59,400
last year when their suggestions were
accepted.

Honored were Ralph G. McNamara,
a GM-13 at Hill AFB, Utah; retired
CMSgt. Donald H. Holloman, nowina
Civil Service position at Fort Bragg,
N. C.; MSgt. Gary A. Lynch, Ramstein
AB, Germany; and Army CWO Ronald
W. Howell, who lives in Detroit, Mich.
Mr. Howell is the first person from an-
other service to win top Air Force sug-
gestion honors.

Mr. McNamara saved USAF almost
$4 million by suggesting that Mk 82
500-pound bombs used for practice

did not have to have the same internal
components or heat-treated casings
as “live” bombs. He was awarded
$10,000 for his idea. Fourteen of his
suggestions have been accepted by
the Air Force, saving an estimated $15
million.

Sergeant Lynch saved the Air Force
$2.5 million by suggesting that dam-
aged keel duct assemblies on F-4s be
inspected and their parts repaired, if
possible, rather than automatically
replacing damaged parts with new
parts. He received $16,000 for his sug-
gestion.

Mr. Howell also saved the service
about $2.5 million. While on a joint-
service exercise, he discovered that
the new, larger generators his unit
was receiving could be accommo-
dated on existing trailers that had
been modified, thus obviating the
need to procure new, larger trailers
that would have increased airlift re-
quirements. He was awarded $15,000.

Chief Holloman saved USAF $1 mil-
lion a year by his suggestion to dou-
ble the concentration of liquid used
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to fight petroleum fires. Storage
space and shipping costs for the lig-
uid were cut in half, and fire-fighting
capability was doubled. He received
$18,400 for his suggestion.

According to General Gabriel, the
Air Force suggestion program last
year received more than 100,000 ideas
that are expected to save about $94
million.

% Air Force leaders are focusing on
aircrew retention. Current overall re-
tention rates are down two to three
percentage points from the record-
high marks in 1983. Air Force statisti-
cians report that FY '83 and FY '84
saw the highest retention years in the
history of USAF. So, despite the FY '85
downturn, retention is still very good.
Lt. Gen. Duane H. Cassidy, Deputy
Chief of Staff for Manpower and Per-
sonnel, said, “It was very unlikely that
we would stay as high. We now have to
make sure our losses are in the areas
we can handle.”

Nevertheless, the most crucial per-
sonnel losses are in “the principal
part of our combat force, and that's
our aviators.” Aircrew losses, he said,
“are steeper than in the overall force,
but they are not alarming and not
higher than we predicted."”

Military Airlift Command, however,
is taking direct action to cut transport
crew losses by urging some aircrews
who have left the Air Force to return.
"Have you thought about returning to
active duty?” reads the opening sen-
tence of a letter from Gen. Thomas M.
Ryan, Jr., MAC Commander in Chief.
“I'm contacting a very small, select
group of officers who have separated
over the past four years. We identified
you because of your excellent service
record and potential for a full Air
Force career.”

The letter stresses modernization
programs in MAC, such as the addi-
tion to the fleet of C-12Fs, C-21As,
and C-23 Sherpa aircraft. It also dis-
cusses future programs that will en-
hance opportunities for MAC air-
crews through the 1990s. General
Ryan stresses the availability of new,
challenging jobs throughout the
world and promises “every effort to
accommodate your choice of loca-
tions." The tone and content of re-
plies to General Ryan's letter are not
known.

* Three new records set by the Lock-
heed C-5A Galaxy have been certified
by the National Aeronautic Associa-
tion (NAA) and the Fédération Aéro-
nautigue Internationale.

A world record for the greatest pay-
load lifted to an altitude of 2,000
meters, atotal of 245,731 pounds, was
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Gen. Jerome F. O’'Malley

The Loss of O’Malley

Gen. Jerome F. O’Malley, the highly respected commander of the Tac-
tical Air Command, was killed in the April 20 crash of his CT-39 Sabreliner
at Wilkes-Barre/Scranton International Airport in Pennsylvania. Killed in
the crash also were his wife, Diane, and the three Air Force crew members,
Lt. Col. Lester F. Newton, Capt. Harry L. Haugh, and TSgt. Robert A.
Eberflus.

The O'Malleys were known, admired, and liked throughout the Air Force.
General O’'Malley, who was considered a likely candidate for US Air Force
Chief of Staff at some point in the future, was respected in and out of the
service. He was frequently requested to testify at congressional hearings
and on many occasions gave private briefings to influential members of
Congress, who had great confidence in him. He held top leadership posi-
tions in Strategic Air Command, Pacific Air Forces, Hg. US Air Force, and
the Organization of the Joint Chiefs of Staff.

General O’Malley's career was outstanding from the start. After gradua-
tion from the US Military Academy and USAF jet pilot training, he became
one of a carefully selected group of air training officers assigned to the
fledgling US Air Force Academy, then located at Lowry AFB, Colo. From
there, he went to a series of Strategic Air Command assignments, begin-
ning with a tour as a B-47 bomber pilot and culminating in his selection as
aide to the Vice CINCSAC.

He was a distinguished graduate of Air Command and Staff College and
earned a master's degree in business administration from George Wash-
ington University. He was the first USAF pilot to fly an operational sortie in
the SR-71, the free world’s most advanced strategic reconnaissance air-
craft. He was a graduate of the Naval War College.

In Southeast Asia, General O'Malley flew 116 combat missions in
RF-4Cs and F-4Ds out of bases in South Vietnam and Thailand. Among his
many important assignments later, he was Chief, Single Integrated Opera-
tional Plan Division, Joint Strategic Target Planning Staff; Vice Director,
Operations, the Joint Staff; USAF Deputy Chief of Staff for Plans and
Operations; USAF Vice Chief of Staff; Commander, Pacific Air Forces; and,
finally, Commander, Tactical Air Command.

Among his forty-five awards and decorations, General O'Malley held the
Distinguished Service Medal, Defense Superior Service Medal, Legion of
Merit, Distinguished Flying Cross, Meritorious Service Medal, and the Air
Medal.

Funeral services for General and Mrs. O'Malley were held at the New
Chapel, Fort Myer, Va., on April 25. They are buried at Arlington Cemetery.
Gen. Russell E. Dougherty, USAF (Ret.), Executive Director of AFA, said in
his eulogy that the O'Malleys “showed us how to live—how to share the
excitement of living, loving, and believing—in God, country, family,
friends.” They are survived by four children: Margaret Ann O'Malley Neal,
whose husband is an Air Force captain, James Francis, John Thomas, and
Sharon Kay. —JPC.
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set by a Galaxy at Dobbins AFB, Ga.,
on December 17, 1984. This eclipsed
the old world record set by the Soviets
of 154,590 pounds, established on
July 4, 1975, by an llyushin |I-76 Can-
did-B, the Soviet counterpart to
USAF's C-141.

The other two records are national
records, since there are no interna-
tional categories established for
them. On the same December 17
flight, the C-5A was credited with the
“greatest weight at which any aircraft
has ever flown,” with a gross weight of
‘920,836 pounds. And on January 16,
1985, at Edwards AFB, Calif., a Galaxy
established a record for the heaviest
aircraft ever to have landed, with a
landing weight of 876,762 pounds.

* Three AR Force Magazine editors
have won important national awards
in recognition of their writing talents.

Senior Editor James W. Canan won
the Aviation/Space Writers Associa-
tion’s (AWA) top journalism award in
the special interest publications cate-
gory for the subject of space. His win-
ning article, “Bold New Missions in
Space,” appeared in the June 1984
issue of AIr Force Magazine. He also
won an honorable mention for the
subject of aviation with his article "To-
ward the Totally Integrated Airplane”
in the January 1984 issue. In 1981,
while he was on the staff of Business
Week magazine, Mr. Canan won the
AWA national award and northeast re-
gional awards. He was also a member
of areporting team that won a Pulitzer
Prize for Gannett Newspapers in
1964.

AEROSPACE
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Also in this year's AWA competition,
Edgar Ulsamer, Senior Editor (Policy
& Technology), won honorable men-
tion in the special interest category
for the subject of space for his "Chart-
ing a Course for SDI," which ap-
peared in the September 1984 issue
of AIrR Force Magazine. Mr. Ulsamer
has wom nine writing awards, the

most recent in 1982 from AWA for his
August 1981 article, “The Long Leap
Toward Space Laser Weapons.” This
year's awards were presented at the
1985 AWA News Conference in St.
Louis, Mo., on April 17.

Gen. T. R. Milton, USAF (Ret.), Con-
tributing Editor, was presented the
Thomas D. White National Defense
Award for his “outstanding contribu-
tions to the national defense and se-
curity of the United States,” with spe-
cial reference to his articles since his
retirement in AR Force Magazine and
several major newspapers across the
country as well as his service on the
editorial boards of Strategic Review

The Gates Learjet C-21A, replacement for the CT-39 Sabreliner, is part of USAF’s new
operational support aircraft fleet. Here, four are seen in diamond formation.

Senior Editor James W. Canan (right) receives his Aviation/Space Writers Association
{AWA) award from James A. Crandall, Journalism Awards Program General Chairman,
as Awards Banquet Chairperson Kathi McDonald looks on. See item.
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and NATO'’s Sixteen Nations. The
Thomas D. White Award is presented
by the US Air Force Academy each
year to a US citizen who is adjudged
to have contributed most significantly
to the national defense and national
security during the years preceding
the award. The presentation was
made at USAFA on May 4 during the
Cadet Wing Parade by Academy Su-
perintendent Lt. Gen. Winfield W.
Scott, Jr.

* The fifty-sixth Gates Learjet C-21A
was delivered to the Air Force in April,
the aircraft manufacturer announced.
A total of eighty will be provided to
USAF by the end of October. Aircraft
delivered so far are stationed at six-
teen bases in the US and overseas.
Deliveries to Military Airlift Command
(MAC) began in April 1984.

During their first year of operation,
the C-21As have accumulated more
than 18,900 flying hours and have ac-
counted for more than 20,000 take-
offs and landings. The aircraft has
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CPT Translates Office
Automation Into True
Information Management

For integrated administrative systems that can increase
the efficiency of individual clerks or entire military com-
mands, CPT offers more than office automation. We el rc e Sl
offer true information management. R
Information at Your Fingertips We give you the free-
dom to collect and update personnel records, command
information, purchasing and supply requisitions and
other critical administrative data through a unique
concept of fiexible and compatible systems, plus busi-
ness solution software especially tailored to military
needs.

You can integrate text, information retrieval, data and
graphics processing, intelligent mass
storage and shared resources; elec-
tronic mail; electronic calendars and
more. Plus your CPT system pro-
vides valuable communication
interfaces to personal computers,
mainframes, outside databases
and other information resources.

Flexibility for a Variety of Tasks
Your CPT information manage-
ment system lets you prepare, revise and print letters

of instruction, regulations, circu lars and pamphiets. You MORE THAN OFFICE

can fill out DD forms or prepare FTS/CPX/JTX docu-

mentation quickly and easily. AUTOMATION...
With CPT, you can schedule conference rooms or IT!S INFORMATION

training exercises. Prepare and document budgets or .
strategic planning. All with strict security, and all with MANAGEMENT... T |

highest quality and efficiency.

Find vul how CPT can glve you freedom ot information.
For your nearest CPT dealer call 800-447-4700 8100 Mitchell Road, P.O. Box 295, Minneapolis. Minnesota 55440-0295
and ask for CPT.




achieved a mission-capable rate of
more than ninety-five percent, well
above the USAF-specified rate of
eighty-five percent.

The C-21A, which is the military ver-
sion of the commercial Learjet 35A
business and utility aircraft, is used
by the Air Force to transport person-
nel, deliver time-sensitive cargo, and
provide training for new Air Force pi-
lots. It can also be utilized for emer-
gency medical airlift. It replaces the
old CT-39 Sabreliner, which has less
capability and is much more expen-
sive to maintain and fly.

The aircraft are provided under a
$175.4 million fixed-price lease con-
tract for five years, with an option to
renew for three additional years.
Gates Learjet Aircraft Services Corp.
(GLASCO), a wholly owned subsidi-
ary, supplies all C-21A logistic sup-
port, with some 100 technicians
providing maintenance at USAF
bases in CONUS and overseas.

% The fiftieth anniversary of the Boe-
ing B-17—the famous Flying For-
tress—will be celebrated at two major
gatherings this year. The Boeing Man-
agement Association will sponsor a
three-day celebration in July in Seat-
tle, Wash., where the B-17 was first
produced. Also, the eleventh annual
Eighth Air Force reunion in October
will center on the theme of the air-
craft’s anniversary during its meeting
at Wichita, Kan., modern-day site of
the Boeing Military Airplane Co.
The Boeing celebration will com-
memorate the Flying Fortress as well
as the aircrews who flew in it and the
workers who produced it. The first

AEROSPACE
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B-17, originally designated Model
299, rolled out of the Boeing plant on
July 28, 1935. It was the only four-en-
gine candidate for a new Army Air
Corps muitiengine bomber. Another
aircraft company won the production
contract, but Boeing was also
awarded a contract for thirteen of its
new bombers. It was not long before

Boeing’s new Tactical
Life Support System
(TLSS) for aircrews,
now in development,
is scheduled for flight
demonstration in
1986. TLSS generates
oxygen-enriched air
from engine bleed air
and profects against
forces up to nine Gs
and pressure al-
titudes up to 60,000
feet.

=

The fiftieth anniversary of the Boeing B-17 Flying Fortress.is being celebrated this

year. In this famous photo, a Fort returns to base after being rammed by a German
fighter over North Africa. The fighter was destroyed.
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the superior ability of a four-engine
bomber to carry out the strategic
bombing mission was proven. By the
time World War |l started, the winning
1935 design was no longer in produc-
tion. But the B-17 was—and Boeing,
Lockheed (Vega at that time), and
Douglas manufactured 12,737 Forts
by war's end. Boeing's production
rate alone reached sixteen planes a
day.

The Boeing celebration will be held
on July 26-28. More than twenty
bomb groups have scheduled re-
unions in Seattle to coincide with the
fiftieth anniversary celebration. Sur-
viving crew members who won the

Medal of Honor on B-17 missions will
be guests of honor. A number of re-
stored Flying Fortresses will be flown
to Seattle for the celebration, and sev-
eral restored World War Il fighter
planes that escorted B-17s on bomb-
ing missions over Europe will appear.

The warplanes and other exhibits
will be at the Museum of Flight on
Boeing Field in south Seattle, less
than two miles from the factories
where the Fortresses were built.
Weekend activities will be open to the
public.

The Eighth Air Force reunion will
take place on October 17-20. The re-
union program, sponsored by the 8th
Air Force Historical Society, includes
an open house at McConnell AFB,
Kan., now part of Eighth Air Force, a
USAF Thunderbirds Flight Demon-
stration, and an Air-War Symposium
featuring noted World War Il aces.
B-17s and other WW Il aircraft are ex-
pected to be at the celebration in
Wichita.
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Whether moving about in
space or attempting to
track aircraft from the
ground, modern man
would be lost without the
aid of electronics.

Right from the beginning of
aeronautics, the men who
founded THOMSON-CSF
have taken part in the
great adventure of
aeronautics, designing
aviation radiocommuni-
cations equipment.
THOMSON-CSF is the
leading French company in
the field of electronics for
government and industry,
and thus has acquired a
unique experience which is
now put to use on all five
continents. This
experience has permitted
the development of highly
efficacious and cost-
effective systems.

In a continuous effort to
create new technologies to
meet the users’ emerging
needs, the company keeps
in constant touch with
these users. THOMSON-
CSF is continuously
improving its airborne
weapons systems,
radiocommunications
equipment, navigation aids,
air traffic control and air
defence systems, data-
processing equipment,
electronic warfare systems
and simulators,

The systems concept
means being able to
provide an overall solution
to the multiplicity of
problems that users are
faced with.

BRANCHE EQUIPEMENTS
ET SYSTEMES

23, rue de Courcelles
75362 PARIS - Cedex 08
FRANCE

Telex : TCSF 204 780F




* The Department of Defense is
switching to anew microwave landing
system (MLS) to replace precision ap-
proach radars and instrument land-
ing systems (ILS) now operating at
military bases worldwide. Air Force
Systems Command’s Electronic Sys-
tems Division (ESD) will manage the
new conversion program.

“Microwave landing systems will
have a lot of advantages,” says pro-
gram director Lt. Col. Rod Sayles. “In-
strument landing systems have
reached the limit of their capabilities.
Frequency congestion is becoming a
serious problem, which microwave
equipment will overcome. With the
proper runway lighting and avionics,
it can guide aircraft to landings when
the visibility is nearly zero."”

Another advantage to MLS is that a
pilot can make an approach using a
glide slope angle that is optimized for
his aircraft—with ILS, all approaches

AEROSPACE
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to a given airfield must use the same
glide slope. The pilot can also selecta
number of approach courses to the
runway, while with ILS, there is only
one. MLS does not require costly site
preparation. The expense of leveling
large areas in front of ILS antennas
often exceeds the cost of the equip-
ment itself.

Between 1986 and 1990, ESD will
order about 300 microwave landing
systems for USAF, Army, Navy, and
Marine bases in the United States, de-
velop and produce transportable,
shelterized systems for overseas
bases, and recommend to DoD the

MLS avionics to be used in retrofitting
military aircraft.

“The principal reason the Defense
Department is converting to MLS is
that it will become the new interna-
tional standard landing system, and
we must maintain compatibility with
the civil sector,” Colonel Sayles ex-
plains. The transition will take about
twenty years.

* A "Magic Helmet" to help tomor-
row'’s pilot see his instruments as well
as objects and events transpiring out-
side the cockpit when his head is im-
mobilized by high G forces is under
development at the Air Force Medical
Research Laboratory. Conceived
originally as a less expensive alter-
native to vision systems in existing
flight simulators, the Visually Cou-
pled Airborne Systems Simulator is
now seen as aviable system for super-
sonic aircraft of the future, in which

USSR ICBMs
Meters $S-18
30 ()
=
$S8-19
SS-11 SS13 SS16  SS17 SS-X-24
) SS-X-25
20 —
10
0 oy
Mod Mod Mod Mod Mod
== 1 2 3 2 3 4 3
Numbers Deployed 100 420 60 Undetermined 150 308 360 In Development  Near Deployment
Warheads 1 1 3 MRVs 1 1 4 MIRVs 10MIRVs 6MIRVs Upto 10 MIRVs 1
Max Range (km) 11,000 13,000 10,600 9,400 9,000 10,000 11,000 10,000 10,000 10,500
Launch Mode Hot Hot Hot Hot Cold Cold Cold Hot Cold Cold
Meters Titan I US ICBMs
30
Peacekeeper
20 Minuteman Il Minuteman Il
10
0
Numbers Deployed 26" 450 550 In Development
Warheads 1 3 MIRVs Up to 10 MIRVs
Max Range (km) 12,000 12,500 14,000 14,000
Launch Mode Hot Hot Hot Cold

* As of early 1985

The Soviet ICBM force grows ever stronger, as shown by this chart from Soviet Military Power, 1985, the booklet newly published by
DoD. Some 818 Soviet silos have been hardened and contain the latest versions of the §S-17, SS-18, and SS-19, all deployed during
the past six years. For more on this subject, see the article “Soviet Military Power 1985,” starting on p. 120 of this issue.
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office automation
systems give you a
commandi

advantag

©1985 Wang Laboratories, Inc

Command readiness
depends on the smooth
interaction of people, equip-
ment and information.

Key to that interaction are inte-
grated information systems. The kind of
® systems that only Wang offers. Because
only Wang can put you in command of word,
data, image and audio processing. With
worldwide telecommunications capabilities.

And no one can put it all together like
Wang, because no one offers system com-
patibility like Wang.

The same easy-to-use, easy-to-
upgrade systems that make Wang the office
automation leader in the Department of
Defense, make Wang the best choice
for you. And for sensitive
applications, Wang has

more TEMPEST accredited
systems on the Govern-
: ment's Preferred Products
e A Listthan any other office
automation supplier.

: Choose Wang. You'll get a command-

Ing advantage.

For more information, call (301)
657-5000. Or write to: Wang Laboratories,
Inc., Federal Systems Division, 7500
Old Georgetown Road, Bethesda Metro
Center, Bethesda, MD 20814.

We put people in front of computers.



the pilot will probably sitin a reclining
couch-like seat. In a high-G situation,
he will be unable to see downward
toward his instruments.

With the helmet on, the pilot can
bring up before his eyes the scene in
any direction he desires. An electro-
magnetic radiator behind the cockpit
seat senses which way he is trying to
move his head. A computer then
brings up on the helmet's visual dis-
play system the view in the desired
direction.

This is made possible by two elec-
tronics engineering breakthroughs

USAF has contracted
for Cubic Corp.'s P4A
Aircraft Instrumenta-
tion Subsystem (AIS)
pod, which is used in
airborne electronic
combat training to
score simulated mis-
sile attacks. The first
forty-two will be deliv-
ered to Nellis AFB,
Nev.

developed by the system’s creator,
Dean Kocian. He devised a one-inch-
diameter TV picture tube, which fea-
tures a high-resolution, high-con-
trast, high-brightness picture, and
new optics that relay images from the

TV tube to the pilot’s eyes. Computer-
generated graphics are projected
onto the small TV screen, transmitted
through the optics, and transformed
into a three-dimensional, panoramic
scene in front of the pilot’s eyes.

The Medical Research Laboratory
people developing the system believe
the pilot's helmet and visual display
system can be combined in a package
weighing no more than three pounds.
The Army, which will test the helmet’s
application for helicopter flying,
hopes to fly the test model in two
years.
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Hold it Down Right

It's disheartening to find a black box damaged because the
wrong kind of hold down was used to tie it down.

That won't happen when you use the Box-Mount Insertion/
Extraction Front Hold Down* It's designed to protect the
engineering design of your electronics and to reduce uncon-
firmed removals. Arinc called it “The Educated Thumb Screw.”

Pre-Set Loads When the red band disappears, the device
clutches out at the factory-set load calculated by the engineer.
You can't add force that could
damage the box, connector or
interface structure.

A protective locking lever
assures that box will not
disengage by accident. A slanted
slot in the mounting hinge saves the connectors from damage
during extraction. There are many loads and designs, to cover
all your requirements.

Insist on the Best Play it safe. Insist on the Box-Mount
Insertion/Extraction Front Hold Down to tie down your elec-
tronics. We created the concept, and we're still way ahead of
the pack. Ask for further details.
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Hollingsead International, Inc.
13701 Excelsior Dr., Santa Fe Springs, CA 90670 USA
(213) 921-3438  Telex 691-462
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% The F-106 Delta Dart, favorite of in-
terceptor pilots for decades, will be
converted to an aerial target drone for
advanced weapon testing and com-
bat crew training, the Armament Divi-
sion of Air Force Systems Command
has announced. The F-106, which will
be phased out of the active Air Force
inventory in 1987, will be redesig-
nated QF-106.

Approximately 200 F-106 aircraft
will be converted to drones by 1991,
They will be targets for air-to-air and

AEROSPACE
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surface-to-air missiles fired by crews
undergoing combat readiness train-
ing. The drones will fly at twice the
speed of sound and as high as 55,000
feet.

A US Marine Corps McDonnell Douglas AV-8B, one of a total of 328 on order, is test-
flown over Missouri. A McDonnell Douglas/British Aerospace version of the Harrier
has been ordered by the RAF and the Spanish Navy.

New digital electronics and auto-
matic takeoff and landing capabilities
give the new drones better perfor-
mance than their predecessors, but
like other drones, Armament Division
expects each to last only an average
of ten missions. The drones will be
launched from Tyndall AFB, Fla., or
Holloman AFB, N. M. They will begin
entering the inventory in 1989.

* New Ultra Reliable Radar technol-
ogy that will yield equipment with a
mean-time-between-failure rate ten
times greater than that of radars now
in use is being developed under an
Aeronautical Systems Division (ASD)
contract awarded to Westinghouse
Electric Corp., Baltimore, Md.

Current radars operate forty to fifty
hours before requiring maintenance.
The new radar will function 400 to 500
hours between failures, ASD believes.
It will have an active element array
antenna made up of about 2,000 indi-
vidual modules, each generating its
own power. Up to five percent of the
active array modules can cease func-
tioning without degrading the sys-
tem.

The system will incorporate very-
high-speed integrated circuit (VHSIC)
technology. The major objective of
using VHSIC, ASD says, is to provide

e
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When the Bendix MLS was
commissioned at Shemya AFB
in Alaska on March 3, 1984, the
Air Force wanted a system that
would provide dependable
approach and landing guidance.

What they got was an MLS
system with a 99.28% operational
availability including time for
flight inspections and mainte-
nance. They also got some
severe storms in which to prove
its dependability.

The Bendix system, which has
a monitor tolerance of 0.05
degrees, remained operational
during three consecutive

ANLLIED

Bendix Microwave Landing Systems. Up and Running.

storms which lashed Shemya
with snow, sleet, ice, continuous
winds of over 60 mph and, at
times, gusts reaching 125 mph.

Through it all, the Bendix MLS
system stayed up and running,
providing the Air Force with an
accurate and reliable landing
guidance system.

If you have a need for a proven
dependable MLS system, or want
more information on the system
at Shemya, contact Bill Reed

at the Bendix Communications
Division, 1300 East Joppa Road,
Towson, MD 21204. Or call him
at (301) 583-4000.

Bendix
Aerospace
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Who is the bright light in Ring Laser Gyros?
Singer’s Kearfott Division...naturally.

Delivery of the first development Ring Laser
Gyro inertial sensor assembly for Tomahawk i
was accomplished in 1983. This was in
accordance with a contract awarded by the
Joint Cruise Missile Project, Washington, D.C.

Kearfott has also been awarded a full scaie
development contract for the U.S. Navy's
second generation Carrier Aircraft Navigation
Systems (CAINS Il) based on Ring Laser Gyros
and the U.S. Army for development of standard
Ring Laser Gyro based Modular Azimuth

. Position System (MAPS) for use by the artillery
and special purpose vehicles.

-~ _ In addition, we received a contract for develop-
1 ment of the Tri-Service RLG based Standard
| Attitude and Heading Reference System from
the U.S. Navy.

To date, over 600 gyros have been delivered

" “or are in production. Our production facility,
currently capable of producing 100 gyros per
month, is rapidly expanding to make possiple
the production of 400 units per month.

Systems have been delivered to the USAF

Central Inertial Guidance Test Facility that are

currently flying and surpass the USAF Standard
W Ipertial System requirements.

The bright lightin Ring Laser Gyros continues to
" be Kearfott, adivision of The Singer Company.

The Singer Company
Kearfott Division

1150 McBride Avenue
Little Falls, NJ 07424

SINGER




an increase of fifty to 100 times in
information throughput speed while
yielding a tenfold reduction in size,
weight, power, failure rate, and life-
cycle cost.

The new radar will have multimode
capabilities including air-to-air
search, track, track while scanning,
identification, raid assessment, ter-
rain following, terrain avoidance,
ground moving target indication and
location, position fixing velocity up-
date, synthetic aperture radar map-
ping, and real beam mapping. It will
be compatible with improved elec-
tronic counter-countermeasures
equipment and techniques.

The Ultra Reliable Radar is a sub-
system of an advanced integrated avi-
onics architecture developed under a
program called Pave Pillar. USAF ex-
pects to begin testing the new radar
at the manufacturer’s facility in April
1988.

% After four test flights at Edwards
AFB, Calif., the Grumman Aerospace
Corp.'s X-29 Advanced Technology
Demonstrator has been turned over
to the Air Force. Following accep-
tance of the aircraft by Aeronautical
Systems Division (ASD) of Air Force
Systems Command, the Air Force
loaned the aircraft to NASA. NASA
will be responsible for further flight-
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testing and will assume day-to-day
management. USAF will manage
flight-test support.

Two X-29 flights a week are planned
through July by both NASA and Air
Force pilots. The first USAF pilot to
fly the aircraft was Lt. Col. Ted
Wierzbanowski, who called his maid-
en sixty-five-minute sortie "outstand-
ing” and very productive in yielding
test data. “It's going to be a very inter-
esting research program,” he said,
"especially as we get into the more
advanced phases.”

All flights for this phase of the tests
of the unconventional X-29, which is
characterized by thin forward-swept
wings and by closely coupled, very
large movable canards near the nose,
will take place at the NASA Ames Dry-
den Flight Research Facility near Ed-
wards AFB, Calif.

In addition to testing the forward-
swept, lightweight, graphite-and-
epoxy wings and the canards, the
X-29 will test the effectiveness of an
advanced digital flight-control com-

puter that stabilizes the inherently un-
stable aircraft by adjusting the posi-
tion of the wing trailing edges, ca-
nards, and other control surfaces as
often as forty times a second. The air-
craft was designed for greater agility,
decreased drag, and improved perfor-
mance at high angles of attack. =

Lt. Col. Ted Wierzbanowski is the first
USAF pilot to fly the uniquely configured
Grumman Aerospace X-29 forward-
sweptwing research aircraft.
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MOVE AN AIR FORCE
WITHOUT MOVING AN ARMY.

The F-20 Tigershark. Designed from
its inception to be the most reliable and
maintainable frontline fighter in the world.

In over 1300 flights, demonstrating
98 percent mission availability. With an
unprecedented 6 mean flight hours between
failure. And only 5.6 direct maintenance
man-hours per flight hour. Three to six times
better than current fighters.

The F-20 requires less than half the
maintenance personnel of other tactical
fighters, with lower skill levels. A reduced
variety and number of spares and support
equipment.

So the air lift required to deploy a
squadron of F-20s is half that of other fighters.

F-20 Tigershark. More time in the air.
Less support required on the ground. Greater
force effectiveness, at lowest cost of ownership.

NORTHROP

|I ting advanced technology work.
1840 Century Park East, Los Angeles, CA 90067-2199 USA

€ 1985 Northrop Corporation
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At ESD impressive new His is a time of remarkable progress for the Elec-
system’s are nearing tronic Systems Division at Hanscom AFB, Mass.

Pushed by favorable budget and technology trends, as

deployment—and even well as by the urgency of national priorities, ESD is
more. impressive ones moving swiftly toward the next era in command control
are in development. communications and intelligence (C3I).

The division fairly throbs with activity, much of it on
systems ready for or approaching operational deploy-
ment. An extraordinary number of programs are in ad-
vanced stages of acquisition.

Last month, ESD awarded a full-scale development
contract for airborne terminals for the Milstar satellite
communications system. Milstar is the Defense Depart-

ment’s top C? priority. Vastly improved radars—ranging
from phased-array replacements at Ballistic Missile Ear-
ly Warning System (BMEWS) sites to ultralow sidelobe

antennas for tactical use—are coming on line. Fragile
communications links are being superseded by new net-
works less vulnerable to degradation or destruction.
The final E-4B National Emergency Airborne Com-
mand Post (NEACP) aircraft was delivered in January.

=
Action is under way on a command and control system
ee ' that will finally rescue the Military Airlift Command
from the age of grease pencils.

The United States and Canada have agreed to cooper-
ate on modernization of the long-neglected North Amer-
ican air defense system. ESD’s most heralded product
since the 1950s, the E-3 AWACS, is about to become

even better. And now that the Air Force and the Army
have settled their differences about definition of the
JSTARS tactical battle management system, ESD is
pursuing that development with special vigor.

ESD’s budget for FY '85. with foreign military sales
factored out, is just over $3 billion—more than double
the division’s level of funding in FY *79 and up by $542
million since the FY 84 budget.

BY JOHN T. CORRELL, EDITOR IN CHIEF

Sources of the Surge

In part, the surge reflects the unprecedented appre-
ciation for C? in recent years, best exemplified in the
priority accorded it in the strategic modernization plan
announced by President Reagan in 1981. It is also a
consequence, however, of the maturing of programs and
technologies—particularly computational technolo-
gies—that have been in development for some time. A
third factor driving the surge is the broad-based Strate-
gic Defense Initiative (SDI) research effort. Battle man-
agement and command and control are critical to the
feasibility of SDI. As ESD works on these problems in
support of SDI, it will concurrently advance the general
state of the art in military electronics.

*“SDI pushes battle management as far as you can
push it—in processing, in computers, displays, fusing of
data, artificial intelligence, and more,” says Lt. Gen.
Melvin F. Chubb, Jr., ESD Commander. He predicts
sweeping gains in tactical applications, for example,
from “all the spinoff that SDI is going to give us in battle
management. "’

This BMEWS radar ESD and its advanced research arm, the Rome Air
at Thule will be Development Center (RADC), have been pioneers in
operational in such technologies as artificial intelligence, battlefield
1306, 4 e puit of o data fusion, and distributed command and control
major upgrade of S SRy . i :
the early warning Much of this work is still in the test-bed or laboratory
network. demonstration stage, but its incorporation into opera-
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tional systems is no longer the distant goal it once was.
Col. Carl G. O'Berry, RADC Commander, says that the
next few years will see demonstrations of battle manage-
ment capabilities that are “absolutely amazing.”

The Department of Defense Software Engineering
Institute—the first new federal contract research center
to be set up in decades—has just been established at
Carnegie-Mellon University in Pittsburgh. ESD will act
as executive agent to oversee its functioning. This is a
major step loward addressing the chronic software prob-
lems in military R&D. Meanwhile, the day is approach-
ing fast when machines will take over much of the soft-
ware-writing burden—and do it better than humans do it
now.

Thus, ESD is engaged simultaneously in seedtime and
in harvest, and the outlook is for a bumper crop in both
fields.

Battle Management Initiatives

There is, of course, some overlap between seedtime
and harvest, since force modernization is often a matter
of modifying current systems rather than building all-
new ones. The E-3 AWACS, which has been retrofitted
with one improvement after another, is an example of
this. In fact, General Chubb says, ESD thinks that an
evolutionary, building-block approach is best for C31
systems, which have always been tough to define com-
pletely at the beginning of an acquisition.

And since the basic tasks of battle management are
much the same, regardless of level of conflict, some
technologies now in early development could find a
variety of operational applications, perhaps a lot sooner
than someday.

The Optical Disk Jukebox, developed by RADC, is a
prototype for packing vast amounts of data into a com-
pact space and retrieving it quickly. This device stores
ten trillion bits of data on 128 disks, and any bit in the
box can be called up in less than six seconds. The
throughput rate is fifty million bits per second. Within
the next five years, RADC hopes to shrink the Jukebox
to about 150 pounds without loss of capability. That
would allow it to be deployed on aircraft. RADC has just
taken delivery of the second Jukebox, its first one hav-
ing been yielded up to NASA, which had pressing op-
erational need for it.

Both RADC and ESD’s development planners at
Hanscom are working on the growing problem of diffi-
cult-to-detect targets. The expectation is that low ob-
servables, or Stealth-like features, will be a characteris-
tic of many airborne platforms of the future.

One of RADC’s leading efforts in this regard is the
Advanced Airborne Surveillance Radar (AASR) pro-
gram leading toward design and development of “a con-
formal array active radar with emphasis on detection
and track of low-observable targets in a severe jamming
environment.”

The Atmospheric Surveillance Technology (AST)
program was begun about six months ago by ESD De-
velopment Plans. It is to demonstrate technologies and
build an architecture for detecting air-breathing craft,
with emphasis on “detection and tracking of low-sig-
nature targets, to include air-launched and sea-launched
cruise missiles.” AST could have ground-based, air-
borne, or spaceborne applications.
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In the view of Gary Grann, technical director for
Development Plans, the thrust in surveillance of low-
observable targets will be toward combining and fusing
inputs from multiple sources, including radar and other
traditional technologies, rather than reliance on some
single exotic sensor.

Until now, it has not been technically possible to
exploit sensor information fully. As an example of what
is feasible, however, Mr, Grann points to the “Analyst™
test-bed being demonstrated by MITRE Washington.
“Some of the preliminary work indicates that with as
low as twenty percent of the battlefield observables, you
can very clearly determine what units are there, their
disposition, and so on. This is not using way-out sen-
sors. This is with sensors and observables we’re going to
have with the systems we’re developing now."

Another promising area of inquiry is finding new op-
tions for beyond-line-of-sight communications. Today,
military C3 is extremely dependent on satellites for such
networks. Satellites are expensive and limited in the
volume they can support. In addition, backup channels
are desirable because satellites have vulnerability prob-
lems. Two interesting schemes are under investigation.

The Meteor Burst Communications program looks at
bouncing signals off meteor trails rather than off the
ionosphere. There are ample meteor trails at any time
high in the atmosphere, and other federal agencies have
been using meteor burst for some time for such func-
tions as monitoring snowfall accumulations. It is only
recently, though, that advances in data rates, signal
processing, and other technology made this approach
suitable for military application. A big question to be
answered is how a nuclear-disturbed environment would

The TRC-170 sends more
accurate messages over
longer distances than do
current battlefield ra-
dios. (USAF photo by
Larry Rocco)
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This OTH-B trans-
mit antenna is
3,560 feet long
and bounces its
signals off the
ionosphere. The
system detects
and tracks aircraft
at ranges up to
1,800 miles.

affect meteor burst communications. Disturbance of the
ionosphere, should a nuclear exchange begin, is one of
the several endurance problems afflicting existing stra-
tegic communications.

ESD is also reevaluating high frequency (HF) commu-
nications, once scorned by the military as unreliable and
difficult to use. Now it appears that many of HF’s short-
comings can be resolved by new technologies in net-
working, signal processing, and adapting to changing
path qualities. ESD is currently examining major com-
mand requirements for beyond-line-of-sight communi-
cations, with the idea that HF can satisfy some of them.

Strategic Programs

About half of ESD’s acquisition budget is spent on
strategic C? programs—the development of systems to
provide warning and attack assessment and communica-
tions that will continue to function under nuclear as-
sault. To preserve the deterrent value of US strategic
forces, General Chubb says, it is essential ““to make sure
the Soviets know we have that survivability of command
and control so they don’t feel they might be able to
disrupt it.”

The lead strategic C? program is, of course, Milstar,
the Military Strategic and Tactical satellite communica-
tions system. It will furnish secure, jam-resistant com-
munications in both voice and data formats and can be
employed at any level of conflict. ESD’s piece of the
action is to acquire all airborne terminals and some
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selected ground terminals for Milstar. Selection of a
dual-source contractor team for full-scale development
should have taken place by the time this appears in print.
Anthony D. Salvucci, ESD’s deputy assistant com-
mander for strategic systems, says the first flight-
worthy prototype terminals will be ready in late 1987 or
early 1988.

Survivable communications will be ensured by the
Strategic Air Command Digital Network (SACDIN) and
the Ground Wave Emergency Network (GWEN). SAC-
DIN, already in production, is a secure teletype system
to transmit printed messages. It replaces obsolete equip-
ment now in use. GWEN, on the other hand, is intended
to provide very secure, EMP-hardened communications
through a proliferation of radio tower relays. It will carry
low data-rate messages over low-frequency ground
waves. The full-up system will have hundreds of nodes
and numerous alternate transmission paths, so any en-
emy would have to take out a substantial number of
towers to put GWEN off the air. An interim GWEN
capability, termed Thin Line Connectivity, will be com-
pleted in 1986.

Initial contracts have been let for WIS, the Worldwide
Military Command and Control System Information
System. This program will replace computers and core
software for WWMCCS, which is a confederation of
data and communications links designated for use by the
National Command Authorities in wartime. WIS will
employ Ada, the standard Defense Department pro-
gramming language.

ESD s replacing, almost totally, the network of radars
that warns against attack by ballistic missiles, sub-
marine-launched missiles, and bombers.

The new BMEWS radar at Thule, Greenland, is un-
dergoing development test and evaluation and is sched-
uled to be operational in 1986. Work will begin soon after
on a new radar for the Fylingdales BMEWS site in the
United Kingdom. Phased-array systems will replace
outmoded conventional radars at both locations. The
Fylingdales radar will have three faces, which allows
360-degree scanning, while the Thule system will be
dual-faced.

Two new Pave Paws installations are under construc-
tion. The one at Robins AFB, Ga., will be finished in
November 1986 and the other, at Goodfellow AFB, Tex.,
in May 1987. Testing of the radars will begin subse-
quently. Pave Paws is designed primarily to detect sea-
launched missiles, but has a number of collateral mis-
sions. The two operational Pave Paws radars on Cape
Cod and in California are being upgraded to provide
coverage at greater ranges and against smaller targets.
The upgrade features are built into the two new radars.

The first of four Over-the-Horizon Backscatter
(OTH-B) radars for long-range aircraft warning will be
completed in Maine in 1987. OTH-B, which uses very
long linear arrays and beams its signals off the iono-
sphere, will eventually be placed at four sites covering
all transoceanic approaches to North America.

On watch for aircraft making a polar approach will be
the North Warning System, which will replace the ra-
dars of the current Distant Early Warning (DEW) Line
with thirty-nine unattended and thirteen minimally at-
tended radars. The unattended radars will be designed
to operate on their own for six weeks or so, which means
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a considerable savings in personnel costs—and also less
cold-weather wear and tear on personnel.

The feasibility of radars that operate with limited
human service will be demonstrated by ESD’s Seek
Igloo program, which updates Alaskan Air Command
radars. That program is now approaching completion,
and ESD expects the minimally attended radars to dem-
onstrate a better mean time between failure rate than
called for in system specifications.

The North Warning System and OTH-B are major
elements in the US-Canadian agreement to modernize
the North American air defense system. Canada is pay-
ing for forty percent of the North Warning System, and,
while the US will fund the entire OTH-B, Canada will
contribute to manning of the sites.

Up the AWACS Alphabet

The E-3 Airborne Warning and Control System
(AWACS), operational since 1977, is nearing the end of
its production run. The E-3 development program, how-
ever, is shifting into higher gear as ESD prepares to
upgrade this supremely successful system to handle the
smaller targets and intensified countermeasures it must
contend with in the future.

ESD has proposed a $425 million Multistage Improve-
ment Program (MSIP) for the E-3 over the next five
years. It seems likely that much of this will be approved
because AWACS has repeatedly proved its value and
now enjoys a good reputation with national policymak-
ers.

“The AWACS still has a lot left in front of it,” says
Brig. Gen. Charles P. Cabell, Jr.,, ESD’s deputy for
airborne warning and control systems. “The threat has
changed. We see a trend in decreasing radar cross sec-
tions that would make it more difficult for our radar to
pick up fighters and cruise missiles. We face more jam-
ming today than we did in 1977. We expect to find more
Jamming in the 1990s than we do today. The Russians
recognize the value of the E-3 and the need to defeat it.”

The E-3A has been upgraded several times already
and is about to evolve into B and C models, even before
the MSIP. A review of the E-3 inventory and production
history helps in understanding the new system alphabet.

The US has thirty-four aircraft. The last one was
delivered in 1984, and that procurement is now com-
plete. The eighteenth and final NATO E-3 rolled off the
line this spring. The remaining production will be air-
craft for Saudi Arabia. The last ten US aircraft and all of
the foreign aircraft were or will be built with improved
radars and computers. The foreign aircraft, however, do
not have several features incorporated into the last ten
US aircraft.

® E-3A. This was the original designation of all the
AWACS aircraft and will continue to be the configura-
tion of the NATO and Saudi systems. This version has
fewer crew stations and radios than do the B and C
models.

® E-3B. This will be the upgrade of the first twenty-
four US aircraft to near the level of the final ten. The
modifications will include five more crew stations, addi-
tional radios, color display screens (casier to work with
than the original green and amber displays), and im-
proved computers. The original APY-1 radar, however,
remains.
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An Auger spectrometer
is used to analyze inte-
grated circuits. (USAF
photo by Larry Rocco)

® E-3C. This is the new designation of the final ten US
aircraft, identical to the E-3B except for an improved
APY-2 radar.

All US and NATO E-3s will have the Joint Tactical
Information Distribution System (JTIDS) for antijam
communications. And with the new computers, General
Cabell says, “we can track three times the number of
targets we could before.”

The MSIP, according to General Cabell, will enable
the E-3 to deliver, well into the 1990s, the capability it is
noted for. More antijam communications features will be
added. The radar will have “greater detectability,” and
there will be passive sensors, too. Other modifications
will make the aircraft even more reliable and maintain-
able than it already is, and it will be able to remain longer
on station.

Tactical Systems

The Joint Surveillance and Target Attack Radar Sys-
tem (JSTARS) is ESD’s top tactical program. There are
two reasons for its high priority. One is the capability of
the system itself, which will provide big-picture radar
coverage of the ground war in the same way the E-3
AWACS does for the air war. The other reason is that
JSTARS is the most visible symbol of the highly touted
pledge of the Army and the Air Force to cooperate in
true joint fashion in their prosecution of the “AirLLand”
battle. Should JSTARS falter, it is widely perceived that
the AirLand concept would go down with it.

A year ago, it appeared that JSTARS might become
the unintended casualty of a roundhouse family brawl
among the services, Congress, and purple-suiters in
OSD about how the program should be defined. Since
then, the services have agreed on a modified Boeing 707
with the military designation C-18 as the JSTARS plat-
form. That was the Air Force’s choice all along. An idea
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for separate radars to meet the differing needs of the two
services has been dropped. too. A single multimode
radar will serve both.

Standing off from the Forward Line of Troops
(FLOT), the C-18 will use its radar to scan deep (basical-
ly the Air Force’s requirement) and at closer ranges (the
Army’s main area of interest) for wheeled and tracked
vehicles. The Air Force will convert radar returns into
C?1 information aboard the aircraft. The Army, with the
divergent needs of a great number of users to satisfy—all
the way down to fire unit level—will beam raw and
processed data to ground stations for conversion and
dissemination. Both services. however, will have scope
operators aboard the aircraft.

Air Force Col. Harry 1. Gillogly, JSTARS program
director, and his Army deputy, Col. G. Sidney Smith,
agree that they now have “a prime example of a joint
program that’s working.”

“*Most of our systems are great at intelligence-gather-
ing, but they're not on-the-spot target attack systems,
which is what you get with JSTARS.” General Chubb
says. “As soon as this starts flying, people will know it’s
the greatest machine we’ve put out in years."

It has been a good year all around at ESD for joint
tactical systems. TRC-170 troposcatter radios, devel-
oped as part of the Joint Tactical Communications (TRI-
TAC) program, are now being delivered. This new battle-
field radio has sixty channels (vs. twenty-four on older
sets) and transmits reliably up to 150 miles (as compared
to eighty miles for existing models). The first units off
the line, according to Col. Charles E. Franklin, ESD
deputy for tactical systems, were rushed to Europe to
connect ground-launched cruise missile sites with the
Defense Communications System.

This model serves to ac-
quaint MITRE and mili-
tary personnel with the
Seek Igloo radar. (Photo
by Walter Bibikow)

AIR FORCE Magazine / June 1985

Midget in
The Marketplace

The 1985 production base analysis of the
electronics industry tells a disturbing tale.

The Defense Department has become a midget in the
electronic marketplace that, ironically, it was so instrumen-
tal in nurturing to maturity and on which it is increasingly
dependent.

Military sales today account for only seven percent of the
US semiconductor market, and that share will decline to
three percent by 1985. The industry is geared for low-cost
consumer gadgets that it can mass-produce, and it is less
and less responsive to the needs of the armed forces for
specialized or tailored devices. As for surge productionin a
crisis, the possibility does not exist.

These are some of the observations that will be reported
in “Pursuit 2000," the Air Force's 1985 production base
analysis. Recommendations based on the study are now
being prepared, and the final report will be published in
September. Situation data already in, though, tells much of
the story.

More than one-third of the Air Force procurement budget
is spent on electronics, but prime system contractors pass
along most of the electronic component work to sub-
contractors and vendors. In many cases, these sub-tier sup-
pliers know little and care less about the defense business.

Consumer electronics sales are booming, and suppliers
of consumer electronics design their products around in-
dustry standards rather than asking industry to conform to
particular requirements—such as hardness against radia-
tion, to cite one typical military specification. And whereas
military users tend to request such features as ceramic
packaging because their products will be in use for a long
time, the toy industry is easier to satisfy. Its electronic won-
ders will have a shorter life.

Even the pace of technology is a problem. Military sys-
tems take years and years to develop and field. Consumer
electronics may go through two or more generations of
what's current in that period. The components designed
into the military system may no longer be available. The
choices are either to buy a lifetime supply at the beginning
or to go back for small runs of custom production—thereby
creating another “horror story” for the headlines about
overpriced spare parts.

The increasing diversity of the electronics industry is
making much of it unfamiliar territory for defense planners.
Companies with alphabet-soup names are popping up all
over, and Electronic Systems Division officials sometimes
find themselves looking in source selection at company
names they've never heard before.

“lt's difficult to get your hands around and influence,"
says Robert B. Doane, ESD's senior technical director. “The
government's business to any one of these companies is not
a big driver in its total business base."

There seems to be no chance that the Defense Depart-
ment will recapture its dominance of the electronics mar-
ket, but it must do something to ameliorate the relentless
trend. Most likely, it will search for new incentives to dangle
before electronics suppliers. And it may have to become
more involved with subassembly producers—something for
which neither the Pentagon nor the small vendors have
shown much enthusiasm in the past.

—J.T.C.
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The TRC-170 bounces its signal off the troposphere.
Thus operating without line-of-sight limitations, it en-
ables battlefield forces to maintain communications,
even when separated by unfavorable terrain or hostile
troops.

The production line is also going for the Joint Tactical
Information Distribution System (JTIDS), currently the
best secure antijam data link there is. The plan is to field
JTIDS with all four services by 1989. Enhanced JTIDS,
now in full-scale development, will add substantial voice
capability. The tactical air forces rank Enhanced JTIDS
as their number-four priority among all requirements for
new systems.

Have Quick 11, a follow-on to the jam-resistant radio
developed (as the name implies) on a hurry-up basis for
tactical air forces, is coming along well. It will have
greater jam resistance than the original Have Quick and
other improvements, too.

An ultralow sidelobe antenna for the TPS-43 tactical
radar is in production. This improvement concentrates
the radar beam, reducing the antenna’s “cross section™
at the point of emission and making it more difficult for
the enemy to pinpoint its location. The TPS-43 is a
transportable system, used to detect both friendly and
hostile aircraft at ranges up to 260 miles.

Production begins next year on Modular Control
Equipment (MCE) replacements for the old 407L. *Rub-
ber Duck™ Tactical Air Control System, increasing sig-
nificantly the work load the facilities can handle. An
even more capable facility—which will be substantially
interoperable with MCE—is forthcoming in the Ground
Attack Control Center (GACC) now in development. In
these cubical structures, which can be towed about the
battle area, ESD sees a ripe opportunity to distribute
some of the working-level command and control func-
tion.

The idea of distributed C2 is not new, the E-3 AWACS
being one illustration of the concept in everyday use.
The possibilities have hardly been exhausted, though.
The problem with centralized C? assets is their vulner-
ability, which is growing all the time.

“If we’re going to continue to operate with large,
concentrated command centers, we have two options,”
says Development Planner Gary Grann. “You can re-
mote them out of the immediate battle area, back to a
sanctuary, or else you can harden them and bury them.”
Where possible, a better solution is to disperse the func-
tions and to build in considerable redundancy among the
nodes so that the loss of any single one is not incapacitat-
ing.

Ongoing demonstrations and experiments with the
RADC Battle Management Laboratory are proving the
applicability of distributed communications for both
strategic and tactical users. The Battle Management Lab
employs a combination of fixed and mobile nodes con-
nected by a packet switch network. It is providing valu-
able proof of how well airborne relays can reconstitute
communications links that have been lost or jammed.

Al and Software

“The most demanding and immediate problem in bat-
tle management is the inundation of the decision-maker
with information from multiple sensors that are growing
in capability, accuracy, and speed,” says RADC’s Colo-

nel O’Berry. *“He can find himself up to the eyebrows in
bits and bytes of data in a matter of seconds in a crisis
situation.”

Over the years, ESD has labored with numerous ini-
tiatives for battle data fusion—the ability to combine
and arrange information from various sensors rapidly in
a way that decision-makers can use it. The results have
been limited for several reasons, including the inherent
difficulty of combining very precise data with informa-
tion that is ambiguous or sketchy.

“It’s tough, but we’re gaining on it,” says General
Chubb. “The first couple of times we tried to do it, the
Jjob was so massive that we couldn’t get there without
levels of effort and dollars that couldn’t be afforded. But
now we’ve got machines that are a lot faster. We can
write software more efficiently. We’ve got a lot more
data available in better form.”

In the future, machines will do more of the number-
crunching combining of sensor information and the sort-
ing of it into a more refined form. Sheer computational
capability is not much of a problem. The question is how
well the logic of the operation can be captured in a
computer. This is the area where artificial intelligence,
the technology by which machines emulate some human
decision-making processes, offers such promise. A clas-
sic problem in automating battle management functions
has been that operations people don’t understand soft-
ware, and software people don’t understand operations.

RADC is at work on improving man-machine inter-
faces, with one objective being to enable operations
people in the field to interact directly with the software-
writing computer. Laboratory demonstrations have
shown that people using near-normal language can com-
municate effectively with machines about the simpler
battle management tasks.

A high-payoff application, Colonel O’Berry says, is to
cut “the twenty-four-hour frag cycle the operators are
typically stuck with. We think we’ve got a way to shrink
that down to minutes.” The machine would perform

”

General Chubb says the
JSTARS target attack
system will be im-
pressive.
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HIGHER LEARNING

Response. These make the
difference in critical
situations. They must be
lecarned, experienced, lived.
This is the job of the Burtek
Flight Simulator, allowing
flight personnel the
opportunity to face adversity
.. . and to learn from it.

Simulator training offers
the chance to learn skills and
then to hone those skills into
effective, natural reaction. It's
a continual process,

quickening responses and
sharpening instinctive actions.
The Burtek Flight Simulator
produces success . . . when
success is the only alternative,

In these times of tight
budgets, low acquisitlion costs
and low life-cycle costs
combine to make Burtek Flight
Simulators, maintenance
trainers and surface vehicle
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effective.
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Flight Simulator is an
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A Rome engineer
checks adaptive mirrors
for space-based electro-
optical surveillance pro-
grams. (USAF photo by
Larry Rocco)

nearly all of the sifting of data—listing of candidate
targets, checking for availability of munitions and sor-
ties, identifying refueling needs, and so on—that must
be done before the real planning for the air-tasking order
can begin.

To advance the general state of the art in artificial
intelligence. RADC has formed, in the past year, an Al
consortium with neighboring universities. This gives the
ESD community two new partner organizations in aca-
demia to help with chronic concerns about implement-
ing Al technology. The charter for the Software Engi-
neering Institute says, in part, that “a significant amount
of new software technology exists and continues to
emerge at a rapid rate from the research and develop-
ment community, offering the potential to relieve the
current software crisis. Unfortunately, very little of this
technology is used in practice.”

Robert B. Doane, ESD senior technical director, says
the most important job of the Software Institute is “to
ensure that this forefront, state-of-the-art technology is
transitioned into the services and into the industries that
build our systems. By reverse process. knowledge of the
difficulties that these organizations have with software
will get back into the Institute.™

DoD wanted its newest federal contract research cen-
ter to establish a connection with the educational world,
and Carnegie-Mellon is rated highly in the fields of soft-
ware and computer sciences. The Institute will conduct
some fundamental research and, as its resources permit,
provide some direct support in critical programs. The
contract creating the Institute was let in November. Mr.
Doane says that this is the first ever federal contract
research center formed on a competitive-bid basis.

Airlift and Intelligence Systems

ESD is addressing with some urgency a number of
command and control projects for the Military Airlift
Command. “In wartime scenarios, it's assumed that
forty-eight hours after the trouble starts, C-5s are going
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to land and begin delivering support.” says Thomas P.
O’Mahony, ESD deputy for intelligence, C2CM, and
support systems. Yet, he adds, MAC has not been pro-
vided the command and control tools it needs in a crisis
to coordinate its operations smoothly.

Mr. O’Mahony (who, incidentally, is the only civilian
deputy commander in AFSC) admits to a special inter-
est in MAC. His son is a security policeman in MAC’s
special operations forces.

An automated information processing network,
which will link all echelons of MAC to each other and,
eventually, to the WWMCCS Information System, will
be delivered in FY ’88. The request for proposals to
build it goes out to contractors next February. A pro-
gram to give 300 UHF terminals to MAC to connect
airborne and ground users by means of SATCOM is in
development. And later this year, ESD will award the
full-scale development contract for new radios for MAC.

Air traffic control is one of the deputate’s oldest mis-
sions. In 1989. it will field a mobile survivability package
that can put an airfield back in business after an attack
has taken out its regular facilities. The package consists
of a “restoral” control tower, a secondary surveillance
radar, a power supply, and vehicles to move it all around.

Also in the works are two new formidable air traffic
control radar projects. The candy-striped GPN-22 is
being updated for two critical airports in Berlin. The
MPN-XX is a replacement for the aging and oversized
radars now available for tactical deployment. The cur-
rent MPN-14, for example, is so huge that a C-5 is
required to deliver it—and there are many places where
a C-5 can’t go. The MPN-XX can be deployed by C-130.

A good deal of ESD’s work on intelligence and elec-
tronic countermeasures systems is classified, but gener-
al information on several high-interest programs can be
discussed.

The Cobra Judy X-Band, which adds a surveillance
dish with better resolution to track single objects, is
almost complete. The basic Cobra Judy system is a
phased-array radar that monitors Soviet ballistic missile
tests from aboard a seagoing ship, and it has been doing a
fine job of it. “Cobra Judy is collecting even more data
than we had contracted for,” says Mr. O'Mahony, who
was program director for that system before assuming
his present responsibilities. Among its other benefits,
Cobra Judy data will assist the SDI effort in developing
effective ballistic missile defenses.

The Space Operations Intelligence Center to be ac-
quired for the North American air defense complex at
Cheyenne Mountain in Colorado will be designed to fuse
data from several sources and produce a meaningful
order of battle for space. The result will be far more than
a cataloging service, though. “We need to be able to
perform damage assessment and answer questions
about what has happened in space.,” says Mr. O'Ma-
hony. “It’s a big undertaking, but it can be done.” This
work is in conceptual development.

At an AFA symposium last year, Martin FE. Chen, then
the Air Force’s principal deputy assistant secretary for
research, development, and logistics, surveyed concep-
tual and technological advances in electronics and
looked ahead to a *“‘golden age” in CI.

Judging from what'’s happening at ESD right now, that
golden age may have already begun. L
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What’s Happening in Electronics at ESD
A CHECKLIST OF MAJOR ELECTRONICS PROJECTS

(As of April 1, 1985)

NAME AND MISSION

STATUS

CONTRACTOR

Deputy for Acquisition Logistics and Technical Operations (AL)

Computer Resource Management Technology

The goal of this program is o develop and transfer inlo active use the technology, tools, and techniques
needed to cope with the explosive growth in Air Force systems using computer resources. Toward thisend, this
pregram provides for the transilion of compuler systems development in laboratories, induslry, and academia
lo active Air Force systems, develops and applies soltware acquisition techniques to reduce life-cycle costs:
provides improved soltware design lools. serves as the research and development area of the Air Force for
computer secunly: and develops an information network that links existing and planned logistics engineering
systems into an integrated Logistics Information Management Support Syslem (LIMSS) architecture. In
addilion. this program has been designated by the Under Secrefary of Delense for Research and Engineering
(USDRE) Office as a special-interast program 1o provide Ada computer program development

DoD Software Engineering Institute

The objective of the Software Engineering Instilute is to provide tha technology and means to improve the
quality of soliware in Do mission-critical syslems. The Institute will reduce slate-of-the-art soltware engineer-
ing technology to practical methods and will encourage the use of modern techniques and methods
throughout the misston-crilical compuler systems community:

GET PRICE

A program lo reduce the production cosl of Air Force eleclronic command control and communications
systems by encouraging contractor caplital investment in modern technology. Increased productivity and
improved product qualily are kKey objectives. Contractor direct and indirect manufacturing areas are analyzed;
specific, required manufactunng lechnologies are demonsirated, and capital investiment incentives for new
lechnology acquisition are negotialed

Pursuit 2000 (Electronics Sector Analysis)

A conlinuing analysis project intended to identify projected needs for Air Force actions regarding the
elecironics seclor of the US indusirial base. The Electronic Systems Division is pursuing this effort under
assigned responsibilities as the AESC electronics seclor manager. The full project title is "Pursuil 2000:
Electronics—The Key lo Deterrence.”’

Engineering Develop-
men

Ongoing

Conlinuing

Continuing

Deputy Commander for International Programs (FA)

Royal Saudi Air Force Alternate Command Operations Center (ACOC)
Acquisiion ol a Royal Saudi Air Force Allernale Command Operations Center. The Center will use commer-
cially available equipment and soflware

Royal Saudi Air Force C? System

Acquisition ol a ground command control and communications system for the Royal Saudi Air Force. The
system includes equipmant, facilities, and support elements 1o interface existing taclical radars, the Saudi
E-3A AWACS. and elements of other Saudi military arganizations

Royal Thai Air Defense System (RTADS)
Automation and upgrading ol the existing Royal Thai Air Force (RTAF) Air Defense System and upgrading and
expansion of ils supporting long-haul communicalions network

Somali Command Control and Communications Programs (PEACE CUBE)
Aclivation of the Somali Ministry of Delense Command and Control (C#) Center and installation of large-screen
displays as well as local and long-haul communications subsystems

Sudan Air Defense System
Repair or replacement of air defense radars, communications equipment, and support equipment,

Installation and
Checkout

Acquisition

Acquisition

Acquisition

Acquisition

University of Texas;
DIGICOMP; Massa-
chusetts Computer
Assn; Computer Corp.
of America; General
Dynamics; Denver Re-
search Institute; Inpul-
Qulput Compuler Ser
vices

Carnegie-Mellon
Institute

Hazeltine, Rockwell
Callins; Singer Kear-
fotl; Westinghouse
Electric Co., Defense
& Electronic Systems
Center; General Elec-
tric Co., Electronic
Systems Div.

DHR, Inc.

Hughes Aircraft Co

Boeing. General
Electric

None

MNone

EGRG

Deputy Commander for Intelligence, Countermeasures, and Support Systems (OC)

Air Force Geophysics Laboratory Local Area Network (AFGL LAN)

Procurement and installation of a LAN al AFGL will interconnect all AFGL computer resources, The AFGL LAN
eflort also inciudes the development of a Management Information System (MIS) to provide AFGL managers
and scientific and technical stall with automated tools and capabilities to perform their work better.

Air Force SAFE Program

Pocurement and deployment of DoD BISS program-developed and commercially avallable physical security
equipment to approximately sevenly USAF bases and 210 siles worldwide. These systems will prolect such
mission-criticalimghwvalue resources as stored weapons, strategic/tactical alen aireraft, open- and closed-
shellerad alert aircrall. special mission aircralt located on parking areas, specilied command posts, and
other specilically identified slrategic resources

Air Traffic Control (ATC) Survivability

The ATC program includes quick festoral equipment for control towers. survivability radar, and an ECCM
capabilily to ASR radars o improve AFCC's ability to continue air Iraflic control services al USAF combal
operaling bases during a convenlional war

Automated Weather Distribution System (AWDS)

AWDS will enhance Air Weather Service’s meteorological support for the Army and the Air Force. The system
will reduce laborintensive tasks by uging advanced computer technology, color graphic displays, and
sophusticated meteorological and graphic presentation software. A total of 165 aulomated Base Wealher
Stations worldwide and twenty transporiable versions will interface with two communications nelworks lor
distribulion ol global alphanumeric and graphic meleorological dala
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Acquisition

Procurement/Deploy-
ment

Predevelopment

Development

None

RACON

None

MacDonald Dettwiler
and Associates Ltd
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NAME AND MISSION STATUS CONTRACTOR
C?3 Countermeasures Support Data Base
A C3CM Supporl Data Base under eonstruction to support Compass Call. The dala base will also be used for  Continuing PRC: ISN Corp.;
studies and simulation. Il will be made generally available to DoD users involved with eleclronic combat. BETAC Carp
COBRA JUDY X-Band
COBRA JUDY is a USAF shipborne phased-array radar system lo collect data on loreign strategic ballistic  Production Raytheon Co.

missile tests. This modilication will exlend the capabilities of the basic system to allow it to gather and provide
data vital lo the development ol other syslems

COMFY FOX
A maobile, self-contained signal security assessment capability system that will collect and analyze fnendly
signals. determine vulnerability, and report the results for correction

COMFY SWORD
Aground-based jamming and deception system for training friendly aircrews lo operate in a hoslile electronic
environment

Digital BRITE (D-BRITE)
The D-BRITE program will replace existing Air Force BRITE |l display systems with new. more reliable
equipment that can display alphanumeric beacon daita. including Mode C altitude information

DoD Base and Installation Security Systems (BISS)

An evolutionary ROT&E program lo provide a DoD-standard, eleclronic extenior physical security system for
protecting DoD resources worldwide. The system’s components include deteclion, assessmenl. enlry control,
and command and control equipments. The system cancept emphasizes maximum commanality of major
items and a variety of supporling subsystems. Il offers a flexible choice of equipment (USAF developed/
commercially available) that mus! be lailored 1o the unique physical characteristics of the location and |0 the
threat

Executive Information System (EIS)

The system is a series of efforls to connect existing and planned automation management information systems
into an integrated structure. The commander and his stalf will have access to integrated programmatic,
lunctional, and organizational information for key programs and other critical management information.

Hanscom Air Force Base Local Area Network (HANS LAN)

Developmen! and installation of a base-wide LAN at Hanscom AFB will provide interconnection of all base
processors and an eleclronic gateway to other base tenants, such as the Air Force Geophystes Laboratory.
Concurren! effort will be to integrate existing ESD managermenl information functions onto the LAN

HQ Air Force Local Area Network (LAN)

The HQ Air Force LAN program will provide a local area network to allow reliable, efficient, unclassified data,
volce, and video communications between Air Stalf offices in the Pentagon ano at Bolling AFB. O C. The
program will also provide the compuler thal suppons them.

Intelligence Analysis Center (IAC)

Automaled assistance o the Marine Air/Ground Task Force Inlelligence organizations to store data. correlate
information with a master file, perform analyses on collected information, and prepare and disseminale
intelligence repoits o appropriate organizations. The IAC segment is to be contained in standard
8" x B' » 20" mobile shellers capable of worldwide deployment

Intelligence Work Station (IWS)

intelligence Work Station (IWS) is a joint ESD/RADC project designed fo replace the present standard
intelligence terminal, the OJ-389 The modular, upgradable, stand-alone IWS will perform message handling.
data base update. and mapping for intelligence users worldwide.

Local On-Line Network System (LONS)

The objective of LONS is to provide & syslem for AFSC product divisions, laboralories, and SOAs 1o
communicate command-direcled informalion over the DDN by using standardized office automation hard-
ware, software, and base communications lacililies

Logistics C3| System

Capstone of the Logistics Force Structure Management System, this system will develop an architecture and
provide an improved operational capability to support logistics command and control activities in both
peacetime and warlime. Scope includes Hg, AFLC, each Air Logistics Center (ALC). the Aerospace Guidance
and Meatrology Center (AGMC), and the Military Aircraft Storage and Dispasition Center (MASDC),

Logistics Information Management Support System (LIMSS)
This program will provide a logistics command control and communications system lo network logistics
informalion at all required logistics levels

MAC C? Upgrade

Four of the more than lifteen programs 1o upgrade the MAC C sysiem are being prosecuted at ESD. The
elements lo be acquired are MAC UHF SATCOM Terminals (MUST), Taclical Data Stations (TDS) for cigital
data enliry and receip!. Automated Communications Processors (ACP) 1o modermize HF frequency selection
and communications. and the Information Processing System (IPS), which consisis of hardware and soltware
lo autsmate airlift planning, execution, and control These elements will signilicantly. improve MAC'S com-
mand and contral of aircrall in peace and wartime

Manual Radar Reconnaissance Exploitation Systems (MARRES)

Exploitation element of the AN/UPD-8 Side-Looking Alrborme Radar System, MARRES uses equipment
similar to the Imagery Interpretation System lo provide automated aids that help the radar imagery interpreter
perform targel identification and location

Microwave Landing System (MLS)

Four-part program 1o supplemenl and eventually replace current Instrument Landing Systems (ILS) and
Precision Approach Radars (PAR), Tactical MLS will support MACIAFCC warlime missions. ESD is lo procure
FAA MLSs for DoD bases in the continental US under Fixed Base MLS, develop a Bare Base/Main Operaling
Base MLS lor NATO and PACAF bases, and obtain modified civil avionics for cargo, transport. and tanker
aircralt and a militarized version for olher types of aircralt
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Concept Detinition

Production

Acquisition

Development

Operational

Development and Ac-
quistion

Produclion/implemen-
tation

Production

Definition

Development/Acqguisi-
fan

Conceptual

Validation

Development ang Ac-
quisition

Production/Deploy-
ment

Development

None

Flight Systems, Inc.

MNone

Teledyne, ASEC;
Canadian Commercial
Corp.; TERA Advanced
Services: Sygnelron
Protection Systems

Booz-Allen &
Hamilton

None

Clarence B. Mc-
Cullough; Booz-Allen
& Hamilton

ADCOR

None

None

Booz-Allen &
Hamillon

MNone

None

Texas Instruments

None
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NAME AND MISSION

STATUS

CONTRACTOR

Military Air Traffic Control Systems (MILTRACS)

MILTRACS develops and acquires Air Force ground facilities and equipment and asseciated avionics to
pravide sate, orderly, and efficient movement of aircralt throughout the world in peacetime and under wartime
conditions, NAVAIDS. Air Trallic Control Radar Equipment, Precision Landing Systems. and Air Trallic Conlrol
Training Devices are among the systems being acquired, ofien with the other services and the FAA,

MPN-XX Radar Approach Control System
The MPN-XX. to replace the AN/MPN-14, will be an improved. low-capacity, easily deployable Ground Control
Approach (GCA) radar that will be resislant fo electronic countermeasures (ECM), CW. antiradiation missiles
(ARM), and electromagnetic pulse (EMP). It will be designed for forward-area tactical operations In a hoslile
anvironment and consist of an Airport Surveillance Radar (ASR), a Precision Approach Radar (PAR), an
Operations Center (OPS), and an Expansion OPS

Operations System Network (OPSNET)

OPSNET is a proposed mullitevel secure information management system lor DCSPlans and Operations, Hg.
USAF It will consist of a network of automated systems and equipment that will link together the entire DCS
and provide for easier information Hlow and access. The purpose of the system isto increase the productivity of
and reduce the work load on action offlicers.

PACER Acquire

Provides for the acquisition and implementation of selected Logistics Force Sttucture Management Systems
(LESMS) that support AFLC. Present systems under definition and development Include the AFLC Local Area
Network (LAN) and the Enhanced Transportation Automaled Data System (ETADS)

Publication Information Processing and Printing System (PIPPS)

Ha, USAF-directed program lo develop and implement a state-of-the-art electronic Air Force-wide system to
creale. pubilish. distribute, and mamntain standard USAF publications and forms. Includes electronic data
base, compuler terminal access, and high-speed print on demand

RF-4C Replacement Receive, Process, and Exploitation (RP&E) System
A tachical soflcopy imagery inlelligence syslem lo suppor new lachcal reconnaissance platforms:

Security Police Communications System (SCOPE SHIELD)

SCOPE SHIELD addresses requirements 10 replace radios currently used by the USAF Securily Police Forces
in the mission areas ol Air Base Delense, Weapon System Security, and Law Enforcement. These areas utilize
fixed-base station, vehicular. and hand-held radios SCOPE SHIELD will effect their replacement through
implementation of @ combined slale-ol-the-an acquisition/preplanned product improvemen! approach,

SEEK SCORE

This program will develop and produce 2 replacement radar bomb-scoring system lor SAC for realistic
operational aircrew training and evaluation. Current equipment is obsolete and unsupportable. The new
system incorporates visual tracking as well as radar and beacon tracking lor improved low-altitude capability.

Sentinel Aspen

This program will provide a General Imagery Intelligence Training System (GIITS) to Air Training Command
This generic frainer Incorporales computeraided instruction lo prepare imagery analysts lor operational
hardcopy and soficopy exploitation systems,

Sentinel Bright

This program is to design. develop, and acquire a Voice Processing Training Syslem, a Classified Training
System, and an Unclassilied Training System. These systems will be used o frain linguists, maintenance
technicians. ELINT operalors, communications analysts, and other cryplologic specialists lo use modern
operalional systems. The sysiems will be installed at Goodlellow AFB, Tex

Shelter Management Office (SMO)

This olfice |s the USAF focal point for tactical shelters and the overall USAF manager ol resear¢h and
development lor acquinng new and modiligd tactical shelters. (Program manager for acquiring shelter
systems to support F-15, F-16, A-10, and F/EF-111 avionigs maintenance ) It provides lechrucal support to all
Air Force major commands and program offices procuring systems that emplay 1actical mobile shellers

SPACENET

The SPACENET program will design and deliver a command-wide office information system lor Ha. Space
Command. The oflice information system is lo grow In an evolulionary manner into & management information
system, and. ultimalely, a decision support system

Unified Local Area Network Architecture (ULANA)

As an initial stage. this program will develop Air Force Local Area Network (LAN) standards and apply themlo
LANS being developed within ESD. The program will ullimalely encompass all Air Force LANs under the same
standard, with eventual transition ol the finished products. as well as the SPO itsell to AFCC

USAFE Tactical Air Intelligence System (UTAIS)

The UTAIS design program initial effort will develop a design archileclure plan o consolidate. combine.
improve. and interoperate a number of different USAFE intelligence syslems. Correlation, lusian, and dis-
semination of inlelligence Information will receive particular attention

Warrior Preparation Center (WPC)
A joint USAFE/USAREUR computer-based lraining and simulation certer to provide European ballle com-
manders wilh oppottunilies o gain experience in force employment in the Europgan C7 environment.

Weapons Storage and Security System (Weapons Storage Vault)

RODT&E and production planning to provide dispersed, unaltended. tactical nuclear weapons storage.
Weapons will be collocated with tactical aircrall and stored in hardened vaulls beneath the floors of closed
aircrall shelters

Wing Command and Control System (WCCS)

Development ol a standard, aulomalted., secure, and distributed system lo support USAFE wing commanders
command and conlrol requirements. Application soltware will be developed lo satisfy common USAFE wing
requirements for status-of-force and resource information
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Conlinuing Develop-
ment and Acquisition

Predevelopment

Development

Validation

Developmenl

Concept Definition

Developmenl/Produc-
tion

Production

Development

Developmen! and Ac-
quisition

Development and Ac-
quisition

Developmen!

Development

Definilion

Implementation

Development

Concep! Delfinition

Many

Mone

Booz-Allen &
Hamilton

None

Booz-Allen &
Hamilton

None

None

Sierra Research

Goodyear Aerospace

Logicon Inc.

None

Booez-Allen &
Hamillon

Booz-Allen &
Hamilton

None

Computer Engineering
Associates

Analytical Systems
Engineerning Corp.

Mone
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NAME AND MISSION STATUS CONTRACTOR
Deputy Commander for Strategic Systems (SC)
Aircraft Alerting Communications EMP (AACE) Upgrade Program
AACE Upgrade Program is to provide assured, eleclromagnetic pulse (EMP) hardened, end-lo-end communi-  Full-Scale Develop- Mone

calions from the Commander in Chief of Strategic Air Command (CINCSAC) to his alert aircraft forces. [t will
also provide CINCSAC and the SAC Man Operaling Base (MOB) Commanders with indications of an EMP
evenl so thal appropriate actions may be laken

Air Force Satellite Communications Systems

Phase |, a UHF SATCOM syslem, is in the field serving the SIOP forces Phase Il an enhancement of the UHF
and SHF arrborne/ground terminal to provide more reliable, jam-resistant. survivable satellile communica-
tions lo the strateqic lorces, 1s being developed. Now in planning is Phase |l, a new communications syslem
operating at UHF ang EHF with a common transmission formal for maximum interoperability among all
services

Air Force Support to MEECN

Upgrades (he Air Force Survivable Low Frequency Communications System (SLFCS) as part of the Minimum
Essential Emergency Communications Nelwork [MEECN). Major developments include a miniature LEVLF
receive terminal for bomber aircraft and an upgrade lo the existing transmit and receive system for Airborne
Command Post airgrall

Berlin Radar System

This program will modermize the Berlin Air Route Traflic Control System by consalidating Air Traffic Contro!
Operations al Tempelho! Central Airport. replacing the current long-range radar system with a modern 3-0
ANFPS-117 radar, and automating the associated operalions center

BMEWS Modernization Program

This program will upgrade the three operational sites (Greenland, ‘Alaska, England) operated by Space
Command and the Royal Air Force. The Missile Impact Prediclor is being upgraded by replacing the aging
computers now in use with off-the-shell computers and by translating sollware assembly language into a
migherorder language. Radar improvements (Greenfand and Enaland) are planned thal will meet the 1980s
threat and give the system an allack assessment capabilily 10 meet the needs of the National Command
Authorities.

Command Center Processing and Display System Replacement (CCPDS-R)

As part of the ballistic missile waming network. CCPDS-R will receive warning informalion from ballistic
missile sensors and determine il a threal to nalional resources exisis. This system will produce integrated
warning and allack assessment displays for the Chevenne Mountain Complex, SAC Headquarters, and other
strategic mililary command cenlers

Communications System Segment Replacement (CSSR)

improvement of the rehability, capacity. maintainabilily, and flexibility of the Cheyenne Mountain Complex
communications processing function by replacement of the Communications Syslem Segment (CSS) ac-
quired through Program 427M. The CSS handles message processing, formalling, technical control, Hine code
conversion, and routing of internal and exlernal messages

CONUS Over-the-Horizon Backscatter Radar

The CONUS OTH-B Radar System will provicle NORAD with a capability for long-range taclical early warning
and surveillance of aircralt and air-lo-surface missiles approaching North Amenca. The East Coast OTH-B
radar is in developmentiproduction. OTH-B radars are atso planned for the West Coasl. Norlh Central United
States, and Alaska

E-4 Airborne Command Post

A survivable Airborne Command and Cantrol System that will operale under the direction of the National
Command Authonties and the Commander Iin Chiel, Stralegic Air Command. during the pre-, trans-, and
postatiack phases of a nuclear war Used by OJCSINEACP wilh Offutt AFB as the main operating base, the
E-4B is a survivable emergency extension of NMCS and SAC ground command and conlrol centers and
provides high confidence in US ability lo execute and control SIOP forces in a nuclear environment, ESDs
current effort is directed toward upgrading the SHF communicanhans lo ensure dircraft compatibility with the
exisling and evolving Worldwide Military Command and Control System (WWMCCS)

FAA/Air Force Radar Replacement (FARR)

This program is a joinl FAA and USAF eflor! to replace 19508 technology, two-dimensional surveillance and
height-finding radars with forty-seven modern. highly reliable, unattended three-dimensional radars. Forly-
four radars will be located in CONUS. one will be used for training at the FAA Acadeiny, and one edch will be
located on Guam and Hawali Once tully operational, the FAA will operate and mainiain all sites, thus elieving
TAC of exlensive manpower requirements

Granite Sentry

Granite Sentry 1s a program 1o acquire certain elements of the NORAD Command and Conlrol System (NCCS)
notincluded in olher ongoing acquisition programs. Granile Sentry will replace the current NORAD Computer
Syslem (NCS) and Modular Display System (MDS) and upgrade the Command Postin the Cheyenne Mountain
Complex (CMC) lo increase its operational capabilily to meet mulliple mission allack warning and defensive
neads.

Ground-Based Electro-Optical Deep Space Surveillance System (GEODSS)

The GEODSS system will extend Space Commands spacelrack capabilities for detecling and cataloging
space abjects in the 3,000-20.000-naulical-mile range. This will be a global network ol five sites [o detec!
oplically, track. and (denlily salellites in earth orbil. Three siles are operational; wo sites are being deployed

Ground Wave Emergency Network (GWEN)

GWEN will provide US sirategic forces with the ability lo maintain critical CONUS long-range command and
control cammunications conneclivily despile atmaspheric disturbances present in both Ihe trans- and
postatlack phases Survivability for this system is achieved primarily by proliferated relay nodes, using
unmanned, ground waves radio equipment collocated whare possible wilh existing commercialigovernment
broadcas! lowers. Strategic forces unils, equipped with compatible radio equipment. will interface with
nearby nodes for participation in the overall network
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MILSTAR

Reliable, jam-resistant, survivable satellite communications for the three services lactical and stralegic users
is being developed. A common transmission format will be employed lo provide for inleroperability among the
services. The new system will operate al EHF ESD s responsible for developing communications lerminals
for airborne platforms. As par of this development, the current AFSATCOM system is being upgraded to
provide a Iransition for the SIOP forces from UHF to the EHF frequencies of MILSTAR.

North Atlantic Defense System

An automated command and conlrol system and associated sensors in the North Atlantic. |t will provide the
capability to control air delense operations through a real-time command and control system. Interfaces will
be provided to US and international agencies.

North Warning

The North Warning program will replace the current DEW Line with a combination of long- and short-range
radars lor contiguous coverage from the northern slopes of Alaska across Canada and down Ihe east coast of
Labrador. Thirleen long-range radars and thinty-nine unattended gapfiller radars will be required. A new
communications network will (ink the North Waming sensors with the Canadian and Alaskan JSS ROCCs.

PAVE PAWS

Primary mission of PAVE PAWS is credible warning and allack characterization ol sea-launched ballistic
missiles penetraling the PAVE PAWS coverage. The warning and altack characlerization data include
eslimations of launch and impact points and times. Radars are operational al Olis ANGB, Mass.. and Beale
AFB. Calif. Others are planned lor Robins AFB. Ga.. and near Goodlellow AFB, Tex

SAC Command Post Upgrade I

Allernatives for both nearlerm and long-term corrections to Hg, SAC Command Post C* performance
deliciencies will be developad and presented to SAC. Technical analyses, system engineefing, and conlract
Interfacing to support near-term, low-cast correclions and their implemeniation will be provided

SEEK IGLOO

Repiacement of all thirteen Air Force long-range radar sites in Alaska with solid-stalte, highly reliable radars
that provide range, azimuth, height, and beacon data on all detecled targels. Implements a Minimally
Allended Radar concepl: maintenance by not mare than three medium-skill radar lechnicians and no on-site
radar operalors. A major objeclive is a large-scale reduction in the lile-cycle cost of Alaskan radar surveil-
lance systems

Space Defense Operations Center (SPADOC)

SPADOC, lo be located in the Cheyenne Mountain Complex. is the central command conliol communications
and intelligence element of the Space Delense Command and Control System. It will consist of new ADPE,
displays, iiterface equipment, and communications upgrades. !t will act as the local poinl for higher-echelon
command and control and disseminale space-relaled information 1o other US commands. SPADOC will
collect and disseminale real-lime inlormation on space status, warning, and operations direction

Strategic Air Command Digital Network (SACDIN)

A program to modernize Strategic Air Commands Control and Communications Systems from both the
operational and maintenance standpoints, SACDIN will provide iwo-way, direct. secure data communications
with enhanced survivabilily from the National Command Authorities to the nuclear strike forces through the
Commander in Chigf, SAC. It will replace parts of the SAC Automated Command and Centrol System.

WWMCCS Airborne Resource Modernization
WWMCCS Airborne Resource Modernization is to develop and integrate a survivable and enduring command
control and communications suile info a new airgraft that will replace aircralt of the WWABNCP EC-135 {leel.

WWMCCS Information System (WIS)

This total informalion system planned for the post-1985 time frame will replace. modernize, and enhance the
current WWMCCS Automatic Data Processing. WIS encompasses the information collection, processing, and
display system that includes WWMCCS ADP and related software syslems, procedures, and supporting
lelecommunications. The modernization focus is on the backbone of standard WWMCCS ADP, which
supports command and control functions on Honeywell HE000-based systems
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ing Development
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Conceptual/Develop-
ment

Production/Deploy-
ment

Development

Production

Conceptual

Acquisilion/Develop-
ment

Deputy Command for Tactical Systems (TC)

AF Joint Interoperability of Tactical Command and Control Systems (JINTACCS)
JINTACCS 15 a JCS-directed joint program to improve the operational elfectiveness of the services tactical C?
systems used in suppert of joint tactical operations through the 1980s. JINTACCS will develop and test an
interoperable system architecture and will standardize message slruclure, message language, and operation
procedures. The USAF program ensures that Air Force requirements are rellected in the developed and tested
standards.

Antiradiation Missile (ARM) Alarm Sensor

The ARM Alarm Sensor is a special-purpose, small, solid-state, pulse-Doppler radar used to delsct ap-
proaching antiradiation missiles as part of the ground radar Electionic Counter-Countermeasures program
This radar will continuously monitor the threat environment of the ANTPS-43 radar.

Combat Identification System—indirect Subsystem (CIS-ISS)

A joint program 1o develop and depiay a worldwide; NATO-compalible system for accurate and timely target
identification lor ballle commanders and weapons controllers. The program objeclive is to develop automated
correlation and fusion of information from multiple ID sources and lo develop a tactical electronic supporl
measures (ESM) sensor lo serve as a high-quality source of aircrait identification information

Commando Torii

The Commando Torii program has been established to salisty a Pacific Air Forces (PACAF) operational need.
The program provides for the design, systern engineering. procurement, installation, and testing of a control
communications system

Communications Nodal Control Element (CNCE)

The CNCE is a segment of the TRI-TAC family of ground-based tactical digital communications equipment.
The CNCE 1s a techmical control facility used at communications nodes to provide performance monitoring of
communications equipment, rapid restoral capability for essential communications in the event of lailure or
baltle darmage, and the capability to reconfigure communications assets rapidly when deployed to meet
changing user requirements.

Acquisition/Develop-
ment

Development

Prototype Test & Eval-
uation

Detinition/Develop-
ment, Produclion

Production

Raytheon Co., Hughes
Aircrafl Co.

MNone

MNone

Raytheon Co.

TRW Inc.

General Electric Co

Ford Aerospace

ITT Defense Commu-
nications Div.
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GTE

Naone

Sanders Associates
Federal Systems
Group

General Dynamics
Fart Worth Div;
Watkins-Johnson
Corp

Nane

Martin Marietta
Agrospace
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Digital European Backbone

Incremental upgrade of portions of the European Delense Communications System (DCS) lrom a lrequency-
division mullipiex (FDM) analog system to a.lime-division mulliplex (TDM) digital system wilh higher-
reliabilily components. This will provide a modemn. wideband, digilal, bulk-encrypted capability with in-
creased capacity between Defense Satellite Communications System earth terminals and mdjor commands,

Digital Nonsecure Voice Terminal (DNVT)

The DNVT is a low-cos!, nonsecure digital lelephone instrument that will interface directly with the TRI-TAC
Army circuit switches 1o satisly a varialy of user needs and TRI-TAC system architectural requirements. The
TA-954-{ }-TT DNVT is a “ruggedized” mode! designed for field use

Enhanced JTIDS System (EJS)

Ahigh antijamvoice air-air and air-ground communication capability for the Tactical Air Farces (TAF) through
application of a combination of techniques: pseudo noise spread spectrum modulation, fast frequency
hopping, pulsed JTIDS-like wavelorm, and high fransmit power level, Two-band operation includes L-band
and an alternate band. In L-band, EJS voice and limited data interoperate with Army, Navy, and allied JTIDS
users via TOMA and TADIL-J. Other features include simple push-to-talk operation, mulliple user canferenc-
ing. high net capacity, and rapid signal acquisition. Preplanned Product Improvement for data capability,
Slated for integration into twenty-four different air and ground platiorms of the TAE System also includes
miniaturized TACAN capability for tighter radio application

Ground Attack Control Center (GACC)

The Ground Altack Control Center will provide the TACS with a capability to control air attacks against time-
sensilive (moving and stationary) ground targets. The GACC will use the MCE operations module as the
hardware equipment baseline.

Ground Mobile Forces Satellite Communications (GMFSC) Terminal Program

The GMFSC program provides the Tactical Air Forces with highly mobile satellite communications terminals.
The program will also provide equipment o Air Force Communications Command for suppont of rapid
deployment forces and Air Force conlingency missions. The GMF program is multiservice, with the Army as
lead service. The GMFSC terminals operate through the Defense Satellite Communications System (DSCS)
salellites located in synchronous orbits for continuous worldwide coverage.

HAVE QUICK
Provides an improved near-term airair and alr-ground-air jam-resistant UHF voice communications capability
that will allow TAF mission accomplishment against the current threat.

HAVE QUICK Il
A follow-on improvement to the HAVE QUICK modification program, HAVE QUICK Il will improve the jam
resistance of HAVE QUICK against the evolving threat and will also improve the operational utility of the radio.

Intra-Theater Imagery Transmission Systems (lITS)

A hardeopy imagery-disseminalion system utilizing the Tactical Digilal Facsimile equipment being devel-
oped by ESD under the TRI-TAC program. The (ITS program will give'the Tactical Air Forces the capability to
transmit photographs and other intelligence informalion rapidly to high-priarity users via elecironic means,

Joint Surveillance Target Attack Radar System (JSTARS)

An Alr Force/Army program (o acquire an eléctronic scan, mullimode radar that will satisly the services need
to detect, track, and direct weapons against stationary and/or moving ground targets. The system consists of
an airborne radar, the operations and control subsystems on board a C-18 aircrall, Ground Station Modules,
and Weapon Interface Units. Radar information is fransmitted directly lo the ground stations and other C91
alements through secure dala links.

Joint Tactical Communications (TRI-TAC)

Acquisition of ground-based lactical digital communications equipment for the mulliservice area under the
auspices of the DoD Joinl Taclical Communicalions (TRI-TAC) program. This includes all trunking, access
Iransmission and swilching equipment for mobile and transporable tactical mullichannel systems, associ-
ated systems control and technical contral facilities, local distribution equipment, and voice, record, data,
and ancillary terminal and COMSEC devices.

Joint Tactical Information Distribution System (JTIDS)

Aprogram to develop a high-capacity, teliable, jam-prolected, secure, digilal information distribution system
that will give a high degree of interoperability among data collection elements, combat elements, and
command and contral centers within a military theater of operalions.

Modular Control Equipment (MCE)

The MCE is a transportable, modularized, soltware-intensive automated air command and conlrol system, It
will interface with the AN/TPS-43E radar for local area air surveillance and other TACS elements via tactical
data links for remote sensor data. The MCE will contain sufficient data processing, display, and communica-
tion equipment to fulfill the air surveillance and airspace management functions of the TACS.

NATO Air Base SATCOM (NABS) Terminal Program

Thie NABS terminals will enhance the survivabilily of critical wartime communications between and among
NATO Air Operations Centers (AOCs) and allied airfields where USAF elements would deploy in their NATO
warlime mole.

SINCGARS

This program is to develop airborne SINCGARS systems for jam-resistant, secure, voice lactical VHFEM/AM
communications that will interoperate with the LIS Army-developed equipment and be a direcl farm. fit. and
functional replacement of the ANJARC-186 radio. Also, ground SINCGARS systems for jam-resistant. secure,
voice tactical VHE/IFM communications will be acquired from the US Army:

Spanish Systems

Assistance to the Spanish Air Force for maintenance and operation of Spain's air delense system. Provides
modifications and improvements (o the network, including weapon and command and conltrol improvements,
Increased radar coverage, and augmentalion and upgrade of communications links

Speakeasy Secure Voice Terminal

Secure voice terminals for triservice use over normal AUTOVON. These terminals provide good-sounding
yoice qualily and can be used in the normal office environment. The terminals will be delivered to AFCC for
deployment. The terminals will expand the numbér of users having access o the existing delense automatic
secure voice system and will provide secure voice 10 selected C7 and other high-priority triservice agencies
with & need for secure voice that have not had this service (n the past
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System Trainer and Exercise Module (STEM)

The STEM is a deployable trainer and exerciser utllized to train CRC/CRPAN/TSQ-91(v) operations personnel  Production GTE Communications
in various mission functions. The STEM will provide capability to prepare exercise scenarios containing Systems Division
simulated {lights of aircrall performing various types of tactical missions,

Tactical Digital Facsimile (TDF)

The TDF provides rapid. high-guality transmission and reception ol hardcopy documents. It is designed to  Production Litton Amecom
operate overexisling analog and wideband tactical wire and radio circuits. It provides black and while and up Division

o sixteen shades of gray

Tactical Digital Troposcatter Radio Terminal

Afamily ol taclical digital troposcatter radio tlerminals lo provide secure transmission and reception of analog.  Production Raytheon Co.
and digital voice and digital dala by means of line-oi-sight and tropospheric modes of propagation over

distances up to 200 miles.

Ultra Low Sidelobe Antenna (ULSA)

The ULSA is an electronic counter-countermeasures improvement to the AN/TPS-43E Tactical Radar System, It Production Westinghouse Defense
is designed 1o minimize the vulnerability of the radar o jamming and to maximize the survivabilily of the and Electronics
transrmilter system in the presence of an antiradiation missile (ARM) attack. The low transmilting sidelobes not Center

only offer jarnming resistance but also permil the use of low-power decoys to misdirect the ARM

Deputy for Development Plans (XR)

Adaptive Planning

This effort analyzes cenain sirategic planning functions for the applicability of arlificial intelligence tech-  Planning MITRE Corp.
niques. It will provide a system specification for development and acquisition of an “expert systemn,” should

the planning functions be found suitable

Advanced Air Traffic Control (ATC) Concepts
Delinition of concepts to support survivable military air traffic control systems for the pre-, trans-, and  Planning MITRE Corp.
postaltack pernods, including proposed technical alternatives and long lead-time developmenls

Advanced Tactical Battle Management System

Advanced Taclical Ballle Management System planning identifies alternalives to satisty futuré tactical  Planning MITRE Corp.
command canlral and communications needs. The program will assis! in contralling tactical C* acquisitions

by focusing the expenditures on a system solution rather than on a piecemeal approach The resultant

increased capabilily will be incorporated through an evolulionary systems upgrade.

AFCC Base Support Communications Planning

Development of a comprehensive Air Force base communications architecture for the 1990s, This architecture  Planning MITRE Corp.
provides general guidance and specilic impiementation plans for an evolutionary upgrading of base commu-

nications facilities. it will cover telephone service, local area networks, land mobille radios. video, graphics,

and sensotfalarm systems, and interfaces lo such external long-haul systems as DDN,

Air Force Worldwide Military Command and Control System

This effort is 1o provide system planning and engineering aclivities for the Air Force elements of the Worldwitde Conceptual/Validation MITRE Corp.
Military Command and Control System (WWMCCS), accomplish intersystem planning and engineering tasks

according to validated WWMCCS requirements, and compare user requirements with existing capabilities in

arder lo establish deficiencies and recommend solutions thal use slate-of-the-art or emerging lechnologies

Alaskan Air Command (AAC) C3

This program will identify the scope of and provide an implementation plan for an AAC C2 Architecture. This  Planning MITRE Corp.
study will complement the DCA Command Cenler Upgrade work with an analysis of theater-wide C3

requirements, capabilities, and communicalions upgrade alternatives

Atmospheric Surveillance Technology

This 1s an advanced development program thal will demonstrale sensor technologies and synlhesize an  Conceplual MITRE Corp.
architecture for an advanced surveillance syslem capable of detecting all air-breathing threats to Norh

America. The emphasis is on delection and tracking of low-signature largels. including airlaunched and sea-

launched cruise missiles (ALCMs and SLCMs). Syslem survivability through all phases of conflict is a

necessary adjunct

C3 for Advanced Weapons

This project looks at G implications and requirements of advanced weapon systems. Areas of investigation  Planning MITRE Corp.
include slrategic connectivily enhancements, exploiling expert systems lor command cenler processing, and

technology road maps lor advanced C° capabilities It also includes planning activity for holding relocatable

largels at risk

C3 for the Small ICBM

A joinl project with the Ballistic Missile Office to develop a C* Systems Architecture for the Small ICBM. The  Planning MITRE Corp.
initial effort analyzes the G environment for interoperabilily problems and assesses lhe capabilities of

current, programmed, and planned systems 10 meet the interface requirements. Additionally. it includes a

study of candidale launch-control platforms and gateway communications.

Civil Reserve Air Fleet (CRAF) C? Architecture Study

This study will analyze the current and fulure capabilities needed by MAC to manage CRAF resources  Planning ASEC
effectively in all stages of activation. The resulling implementation plan will provide the recommendations and

Implementation strategy necessary 1o achieve these capabilities

HAVE VIEW

This program will demonstrate the performance ol noncooperative mullistatics utilizing Passive Cohierent  Conceptual MITRE Corp.
Location Technology for Aimospheric Surveillance and establish a data base for military appraisal of this

technology. This program will acquire an initial performance data base and provide a near real-time

demonstration of the surveillance concept using TV broadeast illumination and Doppleronly processing. The

datawill then be used lo define military ulility polentials and determine operational applications. The ullimale

goal is a field demonstration of HAVE VIEW technology

HF Communications

This effort will formulate a development program for a survivable HF radio terminal with capabilities neededto  Conceplual MITRE Corp.
salisty the unresolved beyond-line-ofsight cammunications requirements of the strategic and lactical air

forces. The goal is 1o design a new-generation HF radio that will be capable of surviving and operating in a

nalurally disturbed, jamming, or nuclear-disturbed environment
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Joint Operational Interface Simulation Training System (JOISTS)

JOISTS will develop a simulation system thatwill provide cost-effective training for command and control units
capable of participating in joint tactical air operations. Air Force, Navy, Army, and Marine Corps operational
units or training facilities are envisioned as participants in lhis program.

Long-Range Planning
This effort promotes long-range thinking in the C3| development and acquisition communily. The emphasis is
on identifying new system concepts while planning for and developing analysis tools and decision aids.

MAC C2? Implementation Plan Update

This will update the current MAC C? Airlift Implementation Plan to reflect changes and additions in mission
area archilectures and a purge of programmatic issues. The Special Operations Forces C7 Architecture will
also be reflected in the updated implementation plan

Military Airlift Command (MAC) 21

This study will assess the impact of changing technology. new equipment. and environments on MAC
operations in the 2000 time period and beyond: The resulting command and control requirements and
recommendations will support the concepls in the Airlitt Master Plan. The goal is to provide a framework for
incremental improvement in the efficient use of MAC resources Inlo the twenty-first century

Military Satellite Communications (MILSATCOM) Architecture

A broad systems-level evaluation of all MILSATCOM systems, including such constellations as MILSTAR
FLTSAT, SDS, and DSCS, emphasizing the terminal segment and associated Air Force user frequirements
compilation and analysis. This in-depth examination analyzes MILSATCOM deficiencies and offers recom-
mendations to assist Air Force managers with both near-term and farterm MILSATCOM decisions

Millimeter Wave for Strategic Communications

An initial assessment and system design of a millimeter wave commumications system is being performed
The objective 1s 1o delermine the operational utility and some initial engineenng details of such a system for
meeling strategic low-probability-of-intercept communications requirements

Strategic Defense Initiative Planning

This program supports the Presidentially mandated research effort for a ballistic missile defense. Work
includes syslems concept investigations to define Battle Managemenl/C? archilectures and lo implemen a
Developmént Evaluation Facilily for evaluating alternative architectures and technology concepls.

Tactical C3l Interoperability

This study is lo analyze the interface and interoperability requirements of selected C?| system groups. The
current effort includes analyzing the integration into the European Cenlral Region of the Precision Location
Strike System (PLSS). Tactical Reconnaissance System (TRS), Joint Surveillance Target Allack Badar System
(JSTARS), Ground Atlack Control Center (GACC), and appropriate intelligence-processing centers. The
interoperability requirements analysis will result in detailed descriptions of inlerface capabilities, require-
menls, problems, issues, and potenlial solutions

Technology Planning Guidance and Transition

The ESD Technology Planning Guide provides technology investment guidance for Air Force and DoD
laboratories, research centers, and contractors who suppart ESD C3{ systems acquisition. The objective of
this document is Lo translate ESD development planning resulls (Vanguard Plans, Architeclures. Mission Area
Analysis, SONs, Technology Needs) into Technology Planning Guidance. Technology Transition Planning is
the mechanism for moving technologies from laboratories to operational Air Force systems. Current technolo-
gies being examined are very-high-speed integrated circuils (VHSIC), liber optic components, software
products, and signal processing. Technology Applicalions Studies are designed to identity emerging
technologies that can be applied to a specific system. Current study areas are artificial intelligence (Al) and
signal processing

Transatmospheric Vehicle C3

This project in coordination with Aeronautical Systems Division, looks at the C* implications of future
stralegic vehicles. The effort focuses on the unique demands of the vehicles on future C systems and on the
on-board C? systems

United States Air Forces in Europe Command and Control Architecture

This project examines future command and control systems and procedures to supporl European lactical air
operations. In FY "85, the Architecture will focus on analysis of fighter tactical reconnaigsance operations in
the 5th Allied Tactical Air Force (SATAF). NATO Southern Flank. High-prierity needs allecting US and NATO will
be identified, The analysis will provide alternatives lo be considered for meeling these needs

Vanguard

Vanguard is an Hg. AFSC project 1o assess existing, planned, and needed warfighting capability lor a twenty-
year planning horizon. The ESD portion of Vanguard shows the contributions and interrelationships of C3|
(command control communications and intelligence) systems.

Planning

Planning

Planning

Conceptual

Conceptual

Conceptual

Planning

Planning

Planning

Conceplual

Planning

Planning

Deputy Commander for Airborne Warning and Control Systems (YW)

E-3 Airborne Warning and Control System (AWACS)

This systern provides survivable airborne air surveillance gapability and command control and communica-
tions functions. Its distinguishing technical feature is the capabilily to delect and lrack aircrait operating at
high and low altitudes over both land and water Used by Tacticat Air Command, with Tinker AFB, Okla., as the
main operaling base, lhese aircrall deploy throughoul the United States and overseas 10 provide surveillance,
warning, and contiol in a variety of peacetime and wartime situations

NATO E-3A
Acquisition of E-3A Sentry aircralt for the North Atlantic Treaty Organization (NATQ). with special modifica-
tions o meet NATO requirements.

Saudi Arabia E-3A/Tanker
This effort involves development and acquisition of five modified E-3As and eight denvative tankers to fulfill
United States government commitments to lhe Saudi Arabian government.
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Our electronic combat forces are
getting better—but, at the same time,
the job they have to do is

getting tougher.

Electronics
For the
Shooting
ar

BY JAMES P. COYNE, SENIOR EDITOR

72

ARCONI's invention of a prac-
tical wireless radio system in
1897 was followed almost immedi-
ately by development of ways to jam
and spoof radio signals, and elec-
tronic warfare began. Both Ameri-
can and British naval forces began
to include radio operations in fleet
exercises.
The first known application of

jamming in war took place on April

14, 1904, during the Russo-Japanese
War, when the Japanese used radio
on board small patrol vessels to di-
rect the bombardment of Port
Arthur. A Russian operator heard
the Japanese signals and used his
“spark transmitter” to jam them.
Electronic countermeasures (ECM)
were born. The bombardment, by
the way, was ineffective.

Before World War [, the British
developed direction-finding sta-
tions for determining the bearing of
ships or aircraft that were in range.
And during the war, radio-equipped
aircraft were utilized for reconnais-
sance and artillery spotting, but the
Germans quickly learned they could
“jam” the British transmissions by
broadcasting on the same frequen-
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Symbolizing close coor-
dination between an at-
tack force and its com-
bat support aircraft, an
F-15A Eagle air-superior-
ity fighter and an F-4G
“Wild Weasel” electronic
combat platform return
home at sunset after a
day of escorting strike
forces in an exercise

cy. In 1916, during the Battle of the
Somme, the British discovered they
could avoid the jamming by using a
“clapper break,” which varied the
pitch or tone of the signal being sent
from their aircraft to ground receiv-
ers. Electronic counter-counter-
measures (ECCM) were a reality.
Following the war, many nations
experimented with radio-controlled
aircraft, The Naval Research Labo-
ratory (NRL) in Washington, D. C.,
developed a device to sweep contin-
uously across the band of signals
used for radio control and indicate
when it had identified a frequency
that was being used. Once that fre-
quency had been identified, it could
be jammed, or a more powerful sig-
nal could take control of the air-
craft. This is believed to be the first
continuously scanning visual dis-
play intercept receiver ever built.
Early on, even before the turn of
the century, Heinrich Hertz had
demonstrated that metal plates
would reflect electromagnetic
waves. In May 1904, the German
scientist Christian Hulsmeyer pa-
tented a crude radar-like device that
indicated, by means of an elec-
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over Norway.

trically actuated bell, when ships
passed up and down the Rhine.

There seems to have been very
little interest in this work until the
1930s, when several nations, includ-
ing the US, Great Britain, France,
Germany, the Netherlands, Japan,
and the Soviet Union, developed
working radars. In 1934, NRL de-
veloped a device able to detect an
aircraft at fifty miles, but technical
problems rendered it impractical for
everyday use. In the meantime,
both Great Britain and Germany
recognized the threat of war and
pressed on with their own systems.
The British developed a version that
could detect aircraft seventy-five
miles away.

By the time World War I1 began,
the US had deployed a radar system
to control coastal and antiaircraft
artillery, and the British had put ra-
dar sites in position to detect air-
craft approaching from the Conti-
nent. The Germans developed their
own radar, and both sides soon de-
veloped systems, usually not too ef-
fective, for jamming radar.

One very effective approach—
chaff—was developed and em-

ployed by the Allied forces during
bombing raids over Germany. Chaff
is still in use today.

Vital Factor Today

The growth of electronic warfare
and electronic combat has been
phenomenal since the end of World
War II. “Today,"' according to
USAF Col. David Gingery, Direc-
tor of Electronic Combat Require-
ments for Tactical Air Command,
““it would be fatal for a nation to try
to fight an air war without a viable
electronic warfare capability. Even
more than in Vietnam, electronic
capabilities will determine the ef-
fectiveness of the force.” Col. Rich-
ard Moore, TAC’s Director of Re-
connaissance and Electronic Com-
bat Operations, agrees. “Today’s
aircrew must depend on TAC'’s sup-
port systems, such as the EF-111,
Compass Call, and F-4G ‘Wild
Weasel,’ to neutralize, suppress,
and kill and on self-protection
equipment and tactics to defeat the
end-game engagement. Both elec-
tronic combat support and self-pro-
tection are keys to survival while
putting bombs on the target.”
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In recognition of the electronic
threat and the requirement to em-
ploy electronic weaponry success-
fully in almost any combat environ-
ment, TAC emphasizes electronic
combat in all training situations. In
addition to everyday training at
home air bases, TAC leaders and
aircrews also undergo intensive
electronic-oriented training during
three major exercises—Red Flag,
Green Flag, and Blue Flag.

Red Flag takes place several
times a year over the instrumented
air-to-air and air-to-ground ranges
near Nellis AFB, Nev. Operating
under varying real war scenarios,
aircrews and aircraft fly as opposing
“Red Forces” or “Blue Forces,”
participating in strikes and air-to-air
engagements that include as few as
four and as many as hundreds of
aircraft on each side. Attackers are
subject to interception by opposing
aircraft and attack by surface-to-air
missiles (SAMs) and antiaircraft ar-
tillery (AAA). Electronic combat is
a part of each scenario. Aircraft are
*“shot down,” targets are hit, and
results are scored electronically.

Green Flag is another giant exer-
cise flown at Nellis, but its thou-

ing a Green Flag exercise, tactical
aircrews are opposed by a greater
variety and greater numbers of EW
systems than in Red Flag.

Blue Flag is aimed at training de-
cision-makers who will direct com-
bat operations in wartime. It is not
simply a command post exercise
(CPX), because real exercise forces
are employed, but the emphasis in
Blue Flag is on the decision-making
process that takes place in a head-
quarters from which an air war is
being run. While, like Red Flag, the
empbhasis is on tactical operations,
electronic combat training is a sig-
nificant part of the scenario.

Three Electronic Tasks

These exercises emphasize that,
in real combat, commanders must
accomplish three electronic warfare
tasks. The first is to find and identi-
fy the enemy’s electronic order of
battle (EOB)—that is, his radar
sites, SAMs, AAA sites, and other
defenses. Second, he must suppress
(jam) or negate the enemy’s elec-
tronic EOB capability so that the
strike forces can hit their targets ef-
fectively. Third, he must destroy the
enemy electronic capability.

An EC-130H Compass Call, an electronic version of the Lockheed Hercules, uses a
powerful antenna array to jam enemy command control and communications
capabilities. It can be effective over wide battlefield areas.

sands of sorties overwhelmingly
emphasize electronic warfare. Jam-
ming and electronic counter-
measures are much more intense
than in Red Flag. Green Flag also
provides an opportunity for the col-
lection of data on the operation of
electronic warfare systems and
methods for their employment. Dur-
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Before the battle starts, the com-
mander will have a “picture” of
known EOB locations that is as-
sembled from information provided
by a number of reconnaissance as-
sets. These include observation sat-
ellites in space, RC-135s—elec-
tronic intelligence-gathering ver-
sions of the KC-135 airframe—the

SR-71 Blackbird supersonic recon-
naissance aircraft, and the high-fly-
ing U-2/TR-1 aircraft.

Such photoreconnaissance air-
craft as the RF-4 can also provide
inputs, but modern SAM sites are
mostly mobile and self-contained.
They are not set up in the easily
recognizable “Star of David” con-
figuration so familiar to pilots who
flew against the SA-2 in Vietnam.
Their locations are thus not so ap-
parent in photos.

When assembling the strike
force, the commander includes a
number of aircraft whose mission is
finding, disrupting, and identifying
(and, in some cases, destroying) the
electronic threats to the force.
There are literally dozens of de-
vices, some carried externally in
pods and some carried internally,
available for electronic combat air-
crews to use in these roles. They
cannot all be discussed here.

In locating enemy electronic
emitters, all the devices use a
number of antennas arranged in a
pattern on the skin of the aircraft.
When an enemy emission strikes
the antennas, it differs in its modu-
lation and intensity at each antenna
because they are mounted sepa-
rately and in different places on the
receiving aircraft. These slight dif-
ferences are translated by ampli-
fiers and computers into directional
information displayed in the cock-
pit. If the receiver is one of the more
sophisticated ones, it also identifies
the emitter, measures the strength
of its signal, compares it with the
known strength (stored in its soft-
ware) of that emitter’s signal, and
computes the distance to it.

Specific Sensors

One of the newer warning sensors
is the Litton AN/ALQ-125 TEREC
(Tactical Electronic Reconnais-
sance), which is carried internally
on the RF-4C. It is designed for
rapid threat recognition in the battle
zone. Fully automated, it can identi-
fy the threat, its direction of arrival,
and the site of ground-based trans-
mitters. The system then transmits
the information by data link to tac-
tical commanders equipped to re-
ceive it. It has an option for operator
readout in the cockpit so that the
information can be passed by radio
to other aircraft in the area. (The
advantages of data link are that it
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transmits information in much
greater volume much faster than
voice transmissions and is harder to
jam. These can be tremendous ad-
vantages in a multithreat area.) The
information gathered by thc
TEREC is recorded on magnetic
tape on board the aircraft.

A critical part of the F-4G “Wild
Weasel” system (see below) is the
AN/APR-38 RAWS (Radar Attack
and Warning System), which re-
ceives, displays, and transmits
threat data. This internal system
can receive many emitters at the
same time and classify them accord-
ing to type, range, bearing, and the
level of threat. This is an invaluable
tool for the F-4G aircrew, whose
mission is to locate the threat and
destroy it.

The Litton AN/ALR-69 Radar
Warning Receiver (RWR) is one of
several systems installed on such
fighters as the F-16. This digital sys-
tem not only detects and analyzes
airborne radar and SAM guidance
emissions and provides identifica-
tion and directional information to
the pilot, but it can also interface
with devices that automatically acti-
vate countermeasures equipment,
such as chaff and flares. This sys-
tem was developed from the AN/
ALR-46, designed for earlier gener-
ation aircraft, and was the principal
RWR in use ten years ago.

These systems represent a quan-
tum leap over the capability of such
Vietnam-era equipment as the AN/
APS-107, which was carried on air-
craft like the F-4D. In addition to
the equipment described above,
such aircraft as the F-15 and the
EF-111 carry their own specialized
radar warning receivers.

Jamming and Deception

Once threats have been identi-
fied, they must be nullified or de-
stroyed. There have been a number
of jamming and deception devices
developed for carriage on fighters.
Except for the most recent, which
have the advantage of miniaturiza-
tion, they have been designed for
external carriage in pods. One rea-
son for this is that the power and
coverage required for jamming and
deception could only be produced
by relatively large equipment, and
there simply isn’t much space avail-
able in most fighters. The tradeoffs
for the power are loss of a station for
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The EF-111A Raven’s ALQ-99 jamming system can blind hostile radars to all aircraft
movements out to a range of more than 100 miles, enabling a strike force to attack,
withdraw, refuel, regroup, and reattack.

carrying ordnance and the pod’s in-
creased drag, requiring more fuel
for a given distance and airspeed.
These devices work by “‘noise”
jamming, which is accomplished by
finding the frequency of the enemy
emitter and ‘““flooding” it with
powerful emissions, or by elec-
tronically modulating the return the
enemy emitter gets back so that he
thinks the target is where it isn’t.
Currently, the most widely used
ECM pod is the Westinghouse AN/
ALQ-119, which is carried prin-
cipally on the F-4, but which could
also be carried on the A-7, A-10,
F-15, F-16, or F-111. It is classified
as a dual-mode jamming pod, which
means it uses both noise and modu-
lated jamming. Since it was initiated
in 1970, it has been modified several
times. Fighter pilots call it the
first “smart pod,” because by re-
programming its software, it can be
made to react to different threats.
Most earlier pods were built to
counter a specific threat.
Westinghouse also produces the
AN/ALQ-131 ECM pod. This is one
of the most advanced USAF jam-
ming pods. A dual-mode jammer
built around a digital computer, it is
more easily reprogrammed than the
AN/ALQ-119 and can cover a wider
variety of threats. It features a re-
ceiver-processor that detects radar
threats and automatically initiates
the appropriate jamming technique.
The Northrop AN/ALQ-135 In-
ternal Countermeasures Set has
been developed for the F-15. This
equipment operates as part of the

aircraft’s on-board Tactical Elec-
tronic Warfare Suite (TEWS). It
jams threat radars automatically,
and a digital computer catalogs en-
emy ECM frequencies and automat-
ically adapts the system to the
changing threat array.

Operating Deep

As the attacking force penetrates
deep into enemy territory, the
ground-to-air and air-to-air threat
grows. Weapons will be launched
against ECM and SAM-killer air-
craft from different sites at, or near,
the same time. For this sort of situa-
tion, aircraft can carry the Tracor
AN/ALE-40 Countermeasures Dis-
penser System. Developed original-
ly for the F-4, these dispensers can
be carried on such newer fighters as
the F-16. On some, such as the
F-15, a version of the system is car-
ried internally.

The system dispenses chaff if the
attacking missile is radar-controlled
or flares if the attacking missile is a
heat-seeker. In an advanced version
of this system, the pilot can control
it manually or set it to respond to the
threat automatically. It can respond
to a radar and a heat threat at the
same time. In either case, deception
diverts the attacking missile to at-
tack the expendable objects that are
dispensed by the system.

Supporting the ingressing attack
force are combat-support aircraft
designed for specific roles. The E-3
Airborne Warning and Control Sys-
tem (AWACS) is optimized to pro-
vide early warning of low- and high-
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level attacking forces over land or
sea and to control large numbers of
aircraft in an air-to-air battle.

In direct support will be the
EC-130H Compass Call aircraft and
their powerful arrays of antennas
for jamming enemy command con-
trol and communications capability.
This electronic version of the C-130
Hercules has proven in exercises to
be an extremely effective communi-
cations jammer. It would be a vital
asset in a shooting war.

Tkl

An 81st Tactical Fighter Squadron F-4G "“Wild Weasel” electronic combat aircraft

forces attacking deep into enemy
territory. In its penetration role, the
Raven can stay with the strike
force, employing countermeasures
aids as required. Pairs or groups of
EF-111s could mask from enemy ra-
dars the movements of attacking
forces for long periods of time, al-
lowing those forces to refuel, re-
group, and reattack.

Going along with the strike force
in a hunter-killer role would be the
F-4G “Wild Weasel,” which has re-

roars over its home base at Spangdahlem AB, Germany. lts mission is to seek out
and neutralize enemy electronic installations.

Suppressing enemy air defenses
would be the EF-111A Raven, a
specially modified version of the
F-111 for supporting tactical strike
forces. Its effectiveness is en-
hanced by its ability to penetrate
and escape enemy airspace at super-
sonic speed. The Raven can operate
with the strike force or outside the
battle area as a standoff jammer.

This aircraft utilizes an improved
version of the US Navy's ALQ-99
jamming system that has ten trans-
mitters, expanded computer capa-
bility, and greater automation to
provide optimum flexibility and
more jamming options. Counter-
measures can be initiated automati-
cally. New threat information can
be fed into the system by the elec-
tronic warfare officer through his
cockpit keyboard or by a change in
software.

The EF-111A can loiter outside
the battle area for as long as four
hours as a standoff jammer, where it
can screen the routes of friendly
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placed the F-105 as the primary de-
stroyer of enemy air defenses. Con-
verted from F-4Es, the Weasels are
two-place, supersonic, long-range
fighter-bombers. The internally
mounted 20-mm Gatling gun in the
nose has been replaced by sophisti-
cated electronic equipment. The air-
craft have been optimized to find
enemy SAM and AAA sites and de-
stroy them.

Electronic Combat Weapons

There are several weapons de-
signed especially for use in elec-
tronic combat. The main ones, now
and for some time to come, are the
AGM-45 Shrike and the AGM-88A
HARM.,

The first version of the Shrike en-
tered service in 1965 in Vietnam. It
became the primary weapon for use
against enemy radar installations,
including, of course, SAM sites.
More than 13,000 were delivered to
USAF between 1965 and 1978. De-
signed to home automatically on en-

emy radar emissions, the Shrike
proved to be deadly when released
near targets. Because state-of-the-
art technology at that time did not
permit equipping the missile with a
memory, the Shrike’s homing capa-
bilities were sometimes degraded
when the enemy radar site stopped
transmitting while the Shrike was
still homing in.

The Texas Instruments AGM-88A
HARM (High-speed Antiradiation
Missile) was designed to do what
the Shrike couldn’t do—continue to
home in on the target even if it
stopped transmitting. Covering a
wide range of frequencies through
programmable digital processors in
both the launching aircraft and the
missile itself, HARM greatly im-
proves the US antiradiation capabil-
ity. The missile was designed for use
on Wild Weasel aircraft.

In addition to missiles designed
specifically for antiradiation work,
the AGM-65 Maverick is useful for
attacking radar installations. De-
signed to attack all kinds of point
targets, Maverick is a “launch-and-
leave” missile. A television screen
in the cockpit with a magnified im-
age allows the pilot to identify and
lock on to small targets. Guided by
heat emissions, the imaging infrared
version of Maverick is very effec-
tive in marginal weather conditions
and at night.

USAF is well set up to go into
electronic combat. But the situation
is far from perfect. An Air Force
integrated electronic combat sys-
tem, which would combine the ca-
pabilities of long-range acquisition
radars, a communications network,
and over-the-battlefield electronic
capabilities together in one co-
herent whole, does not exist.

USAF continues to emphasize
improvement in the electronic com-
bat arena. “Electronic combat is,
and will continue to be, a key ele-
ment of USAF warfighting capabili-
ties,” says Col. Richard P. Wallace,
Deputy Director, Electronic Com-
bat, Hq. USAF. “However, to be
effective, electronic combat must
keep pace with the evolving threat.
In this regard, we are making a ma-
jor effort to improve our disruptive
and destructive capabilities. Never-
theless, even by 1990, we will still
face a shortfall in electronic combat
assets required to fully implement
our strategy.” a
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When you need
to develop tactical
ECM/ECCM capabilities. . .

Come to Fairchild Weston
On tomorrow’s battlefields victory may well depend on our ability to
counteract tactical communications jamming equipment (ECM).
Fairchild Weston has developed, tested, and operationally proven
COMFY SWORD iil, AN/VLQ-5(V)1 to:

e sharpen air crews’ ECCM capabilities

¢ simulate realistic battlefield conditions

¢ provide continuous HF/VHF/UHF coverage

* be deployed as a rugged, modularized solid state system

e operate from a variety of ground based and airborne platforms.
To meet the widest range of ECM/ECCM requirements, Fairchild Weston,
with its extensive background in building proven and fielded ECM

equipment, can configure COMFY SWORD to simulate virtually any
present or anticipated tactical jamming scenario.

When you need proven ECM/ECCM applications, come to Fairchild Weston.

Contact Electronics Systems Division Marketing, 300 Robbins Lane,
Syosset, NY 11791 (516) 349-2200/TWX 510-221-1859/1836.

= FAIRCHILD WESTON
SYSTEMS INC. =5

Excellence in Defense Systems Technology... Worldwide




"SPEAK SOFTLY & C

When you are first to fight, you must carry your own
weapons with you. That is why the US Marines fought so
hard to get the AV-8B Harrier II.

The day the Marines acquired the Harrier I1, they
acquired vastly more clout.

It is a unique aircraft. Period. Quite simply put, the
most versatile attack aircraft in the world.

From desert wastes to urban sprawl, from the tropics
to the poles, whether storming a beach or holding a hill, it

-
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goes with the Marines: ready in some nearby forest clearin;
aboard an assault ship or by a small country road, always
available to provide the additional rapid punch that can
mean the difference between success and failure.

In the STOVL (Short Take Off and Vertical Landing
mode, it can carry over 9000 1bs of lethal ordnance. Fitte:
with an advanced bombing system, it can deliver everythiny
from sophisticated ‘smart’ missiles to ‘dumb’ bombs witl
pinpoint accuracy.

ROLLS-ROYCE LIMITED, 65 BUCKINGHAM GATE, LONDON SWIE




RRY A BIG STICK”

THEODORE ROOSEVELT

This Marine machine, the Harrier I1, is manufactured
sy McDonnell Douglas and British Aerospace, but its

nique capabilities are made possible by a unique engine:

‘he Rolls-Royce Pegasus F402.

The Pegasus has an exceptional thrust to weight ratio
with up to 22000 Ib thrust available through 4 nozzles which
direct the thrust from vertically downwards to straight aft -
or even to some degree forward.

It is this vectored thrust capability that makes the

LS-ROYCE, INC. 475STEAMBOAT ROAD, GREENWICH. CONNECTICL! T 06830

airplane’s unique basing flexibility and con-
sequent unique rapid response possible. Italso
provides for unique inflight agility which, when
combined with Sidewinder air-to-air missiles
and the modern high velocity 25 mm gun,
makes the Harrier II a dangerous airplane to
attack.

Just the sort of Big Stick’ Teddy PEGASUS

Roosevelt had in mind way back in 1901.




Germany has agreed
on the D-band for IFF,
at last clearing the way
for development of the
NATO Identification
System.

Telling

Ours
From
Theirs

FTER more than ten years of

talking, NATO is finally posi-
tioned to proceed with a common
IFF (identification, friend or foe)
system. The breakthrough came
April 1, when Germany agreed to
accept the D-band, long advocated
by the United States, as the operat-
ing frequency for combat identifica-
tion.

While a great many details are
still to be negotiated, this action
clears the major impasse to devel-
opment of the NATO Identification
System (NIS). There has always
been accord that the system was
desperately needed. The problem
was in achieving consensus about
the bandwidth.

Distinguishing friends from foes
in modern conflict is not easy. The
process is made more difficult by
the large numbers of air, land, and
sea forces that will require reliable
identification of each other as well
as by the enemy jammers and other
factors that threaten to confound
and confuse identification. Without
such a capability, allied aircrews
might find it as difficult to return
home safely as it was to penetrate
Warsaw Pact defenses in the first
parts of their missions.
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BY MAJ. MICHAEL B. PERINI, USAF

A number of studies have pegged
the lack of a rapid, interference-
free, long-range identification capa-
bility as one of the most critical defi-
ciencies of the current NATO Air
Command and Control System.

Much of the IFF equipment used
within NATO is outdated, unreli-
able, and not interoperable. In fact,
NATO exercises have proven that
the lack of a common IFF is a signif-
icant factor in combat “losses.” Of
all the pressing needs of USAFE, an
improved common IFF system is
probably uppermost. (See also “Re-
surgence and Reservations,” p. 80,
October '84 issue.)

The Mark X, which has been in
service for several decades, is the
most widely used system. In 1959,
the US added some cryptographic
capability and changed the system
designation to Mark XII. The Mark
XII offers the highest performance
available, but it, too, uses relatively
old technology and operates with a
simple question-and-answer tech-
nique.

NATO’s Air Defense Planning
Group has proposed the NATO
Identification System (NIS). NIS
represents US/NATO efforts to pro-
vide improved, interoperable iden-

tification capabilities for the Al-
liance. The system has two sub-
systems—indirect (embedded in the
C3 structure) and direct (interopera-
ble, secure, jam-resistant, coopera-
tive Q-and-A identification).

Agreement in NATO on the indi-
rect subsystem is proceeding well,
with little controversy. Until re-
cently, however, progress on the di-
rect subsystem had been extremely
slow.

The US System: CIS

The US Air Force, Navy, and
Army are developing the Combat
Identification System (CIS). “CIS is
a collection of identification tech-
niques that allows us to sort out air-
borne and vehicle targets,” says
Col. David L. Ewing, Director of
the Combat Identification System
program office at Wright-Patterson
AFB, Ohio.

“The CIS works to improve and
expand ID systems and make them
more reliable,” Colonel Ewing
says. Most of the work going on in
CIS is in service and industry labs,
though. “We are monitoring more
than twenty-five activities, [most
classified], and are attempting to get
a focus on which techniques will
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have the most promise in combat,”
Colonel Ewing says. “There is no
one ID technique out there that is
going to satisfy all our require-
ments.”

Today, the pilot with only a direct
question-and-answer system on
board faces a major dilemma when
an unidentified target does not reply
to his IFF challenge. “We will over-
come this problem by using data ob-
tained from a variety of other
sources to complement information
received by on-board aircraft equip-
ment,” Colonel Ewing says.

The Air Force plans to use $22
million requested in FY ’86 to con-
tinue developing identification tech-
niques. “Ninety-nine percent prob-
ability of correct ID is possible,
using a combination of identifica-
tion techniques,” Colonel Ewing
says.

Currently, service and industrial
scientists are developing identifica-
tion systems that would inhibit
weapon release until the system has
confirmed the target as friend or
foe. These systems would identify
enemies positively rather than pin-
point them by default. With this ap-
proach, sometimes called ‘“‘non-
cooperative,” the target does not
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The TPS-43 radar
(left) is one element
of the indirect sub-
system of the US
Combat Identification
System (CIS). Em-
ployment of the new
Mark XV IFF system
will enhance the ef-
fectiveness of the di-
rect subsystem
segment of the CIS
and will thereby en-
able US and allied
forces to distinguish
more accurately such
friendly aircraft as
the USAF F-15 (top)
from such foes as
the Soviet MiG-25.

knowingly participate in the ID pro-
cess. Publicly announced examples
of the noncooperative approach in-
clude using special techniques to
determine the shape and type of un-
identified aircraft and listening to
the electromagnetic emissions of
aircraft to identify particular avi-
onics equipment.

Laboratory efforts include suc-
cessful simulation of a radar warn-
ing receiver/fire control computer
interface software (RFIS) system.
“We have started a one-year prelim-
inary design assessment, leading to
a production decision in early FY
'86,” says Colonel Ewing.

The Air Force is also studying
Multi-Source Integration (MSI), a
fusion technique that correlates in-
puts from various identification sen-
sors in order to reduce pilot work
load and improve the probability of
correct identification. “MSI com-
bines information from a number
of sources,” says Colonel Ewing.
“These merge and make a single ID
determination.”

Other techniques under study
employ third parties—the com-
mand and control net—to receive,
analyze, and pass along to proper
platforms any relevant identifica-

tion information gathered by sen-
sors. Sources of indirect data would
be direct Q-and-A systems, radar
and electronic support measures
data, flight and mission plan infor-
mation, communications systems
with navigation capabilities (e.g.,
JTIDS), and intelligence data from
various sources.

Air Force officials are cooperat-
ing with NATO to improve the indi-
rect identification capability in Eu-
rope. The US developed a new
processor during the past year that
will automate some of the manual
ID functions currently being per-
formed in the ground Tactical Air
Control System (TACS). Demon-
strations are planned in the United
States and in Germany.

Birth of the Mark XV

This month, the Air Force is mov-
ing even closer to testing a US ver-
sion of a system that will distinguish
friendly aircraft from enemy ones.

The new US system is called
Mark XV. Its development is an Air
Force-led, triservice program man-
aged by Aeronautical Systems Divi-
sion’s Deputy for Aeronautical
Equipment at Wright-Patterson
AFB.
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“The Mark XV is an electronic
identification system that will use
encrypted challenges and replies to
cooperatively identify friendly air-
craft and ships similarly equipped,”
according to Maj. Mark Lacaillade,
Mark XV Program Element Moni-
tor in the Avionics and Armament
Division at Hq. USAF.

The system has been the US can-
didate for the direct subsystem of
the NI1S. In 1983, the US proposed a
compromise approach, in which the
NATO allies would use the Mark
XV with a radar mode (i.e., per-
forming interrogations by using ra-
dar pulses modulated with identifi-
cation information).

The Mark XV program is in the
demonstration/validation phase,
with full-scale development
planned for FY ’88 and production
in FY '91. Industrial teams led by
Bendix and Texas Instruments have
won contracts of $13.2 million and
$18.9 million, respectively, to test
their versions of the Mark XV sys-
tem in laboratories and aboard
USAF C-135 and T-39 aircraft.
Since 1983, the firms have been de-
veloping advanced development
models of identification systems
that will allow aircraft and ground-
based air defense posts to identify
aircraft through a query-and-re-
sponse password. This would avoid
the nasty prospect of having friend-

ly aircraft shot down by friendly
forces.

Work is now in progress on ad-
vanced development models, nine-
teen inches wide and six feet tall, to
put on test aircraft late in 1986. “We
will, of course, have to shrink the
equipment down to about the size of
two loaves of bread in order to fit it
in our platforms,” Colonel Ewing
says.

Projected total program cost is
approximately $6.4 billion in 1982
dollars. Service shares for research,
development, test, and evaluation
are forty percent for the Air Force
and thirty percent each for the
Army and Navy. The high costs are
attributable mainly to the large
number of weapon systems—150
different types of platforms—in the
air, sea, and land forces that must be
equipped with the IFF system. Cost
estimates are based on a one-for-
one replacement of equipment. The
Army, however, is looking at its
Mark XV requirement and may not
replace all of its Mark XIIs. The Air
Force projects that 17,000 inter-
rogators and 24,000 transponders
will be needed for all three services
if a one-for-one replacement occurs.

The Mark XV design was se-
lected as the most cost-effective so-
lution to the Joint Staff require-
ments. It also satisfies the need for a
system usable by all NATO forces.

Allied Bendix Aerospace designer Bill Lins uses computer-aided design to transition
circuits to the large-scale-integration (LSI) packaging required for the Mark XV IFF
system, which must be made to fit into the space allocated for the current Mark XII
system. (Allied Bendix photo by Bill Perich)
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The Mark XV corrects the deficien-
cies of the existing system by incor-
porating a new secure IFF mode,
the new civil air traffic control func-
tion, and the old IFF modes. It will
have the following design features:

® A new, electronically keyed
cryptographic unit.

® Short code-validity intervals to
counter exploitation.

® Spread-spectrum waveforms
for jam-resistance.

® A size compatible with the
space allotted for the Mark XII.

Operational range is platform-de-
pendent, but will be equal to or
greater than weapon system prima-
ry sensor range.

The Congress, however, cut the
Air Force FY ’85 budget by $3.7
million and the Navy FY "85 budget
by $7.2 million. DoD has asked key
congressional leaders to allow re-
programming of the reductions in
order to keep the program on track.
“It is imperative that the US show
resolve to demonstrate our commit-
ment to the Mark XV,” says one Air
Force official.

The Frequency Probiem

Defense experts on both sides of
the Atlantic agree that a common
NATO IFF system is essential. The
major problem blocking a new Q-
and-A system was selection of the
operational frequency. The US
position has been that the new sys-
tem should operate in the same fre-
quency band (D-band) as the cur-
rent Mark X and Mark XII systems
and that it should use some of the
existing equipment.

A counterproposal made by the
Germans was to go to a different
frequency band (E/F-band), which
would have required all new equip-
ment and antennas. The Germans
argued that the D-band is already
crowded, with TACAN, DME, civil
air traffic control networks, and
present IFF equipment all using it.
US authorities estimated that in-
stallation of E/F-band equipment in
their helicopters, tactical aircraft,
and defense systems would cost be-
tween $5 billion to $10 billion more
than would the installation of a new
D-band system.

The US is determined to field the
D-band Mark XV system and has
informed the Germans that their E/
F-band proposal would be too ex-
pensive for serious consideration.
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Organization of the US Combat Identification System

CIS
I I
Direct indirect ;
Subsystem Subsystem Noricaoperaiive
—Mark X —JTIDS —Data obtained
—Mode S —E-3A AWACS on unidentified
—Mark Xl —TPS-43 radars aircraft using
—Mark XV —ESM (Electronic Support special sensors
—Other on-board Measures) and processing
Sensors —Other friendly technigues

sources of data

An eighteen-month technical
study undertaken independently by
Germany, France, the UK, and the
US was completed in December
1984. The study focused on the fre-
quency-band question and might
have resolved the technical issues in
the controversy. Instead, the study
results became an issue.

According to press reports, re-
cent tests demonstrated that Ger-
man technical objections centering
on the Mark XV'’s potential to inter-
fere with German civil aviation ra-
dios and on its inability to perform
to perfection in the face of enemy
jamming were insufficient to make
the vastly higher cost of an E/F-
band radio worthwhile. **You get
more performance from the E/F-
band, but it’s not worth the addi-
tional dollars,” says one Air Force
official familiar with CIS.

Other reported conclusions were:

® Interference caused by the
Mark XV will be less than that from
an equivalent use of the Mark X.

® Interference caused by the
Mark XV is small compared to that
caused by other factors, such as
civil systems’ self-interference.

@ In those situations where the
civil system does not meet desired
standards, use of the E/F-band by
the military would not solve the
problem.

@ Upgraded signal processors for
the German civil system would im-
prove the performance of the civil
air traffic control system far more
than moving the military systems to
the E/F-band.

Additionally, there has been an
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underlying fear that a solution
based on the US approach would
allow US defense contractors to
take over the program and leave Eu-
ropean companies as subcontrac-
tors or second-source suppliers. In
response to these concerns, the US
cited the possibility of codevelop-
ment and coproduction. A provi-
sion of the April 1 agreement is that
Germany will receive ‘“‘adequate
compensation” for its previous
work on an E/F-band system.

BVR Employment

To achieve air superiority through
the 1990s and beyond, reliable IFF
and beyond-visual-range (BVR)
weapons that are capable of han-
dling multiple targets are required.
Aerial combat effectiveness can be
improved if the identification capa-
bility extends beyond visual range,
but still within range of advanced
air-to-air missiles.

There is no other choice. The Air
Force position is that the numerical
superiority of the adversary de-
mands that we be able to engage the
enemy at long distance with our
BVR weapons.

Part of the CIS program includes
engineering development of tech-

niques for reliable long-range iden-
tification of noncooperative targets
in all weather and electronic coun-
termeasures environments. “We
will try to place some of the non-
cooperative techniques on aircraft
as soon as possible,” Colonel
Ewing says.

The Air Force BVR employment
concept against a numerically supe-
rior enemy is o use technologically
superior, all-weather aircraft to
launch air-to-air missiles when at
the maximum employment range of
the missiles but while still outside of
a foe’s missile employment enve-
lope. The Air Force and Navy have
such missiles for BVR work as the
AIM-7F and AIM-7M, and they are
also developing the AIM-120
(AMRAAM).

In the past, visual identification
(VID) was the only positive means
to differentiate between friendly,
hostile, and neutral aircraft. VID
had been acceptable because the en-
emy needed to get within a sixty-
degree cone of a friendly’s tail to
shoot his IR weapons. With this
constraint, good tactics and maneu-
verability would allow US fighter
crews to engage a numerically supe-
rior force and attain favorable Kkill
ratios. However, with the advent of
all-aspect IR missiles, a within-vi-
sual-range air-to-air encounter is
much more dangerous.

Absent a standard, reliable IFF
system for all NATO aircraft,
AMRAAM and even the Sparrow
radar missiles now aboard USAFE
air-superiority fighters would have
limited utility in clear-sky engage-
ments—and even less in combat at
night or in weather.

“Our ultimate objective,” says
Colonel Ewing, “is to use our weap-
ons more effectively by improving
our target ID capabilities. After all,
there are a lot more bad guys than
good guys, and we can’t afford to
waste our weapons.”

NATO is moving toward common
IFF none too soon. B

Maj. Michael B. Perini is Deputy Chief of the Operational Forces Branch in the
Secretary of the Air Force's Office of Public Affairs. An Education With Industry
officer with Air FOrRce Magazine in 1982-83, Major Perini holds a bachelors in
social studies from Washington State Universily and a masters in social
studiesleducation from the University of Southern Mississippi. He served as
Chief of the Public Affairs Division of the 1st Tactical Fighter Wing at Langley
AFB, Va., and has also served as a public affairs officer at Hill AFB, Utah, and
Keesler AFB, Miss. He joined the Air Force in 1972 after receiving his
commission through the AFROTC program.

83



Ford Aerospace

L
supplies and supports
@ ®
more Sidewinder
missiles than
any other
contractor
° eSS
‘in theworld.
The Sidewinder missile is the most
successful air-to-air combat missile ever
made. And Ford Aerospaceisthe
world industry leader in complete
Sidewinder missile systems experience.
® Ford Aerospace has more
experience in the manufacture and
upgrade of Sidewinder guidance and
control sections than all other
suppliers combined [over 100.000
units in the past 30 years].
® Ford Aerospace is a principal
contractor for dle.SigeMnder
AIM-SM guidance and
control section.
e Ford Aerospace is the
developer and only supplier
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Sidewinder AIM-9P
missile system.
® Ford Aerospace has extensive experience in
complete integrated logistics support and
training, and has designed and guilt nearly
every Sidewinder depot in the world.
Ford Aerospace:

The world's first name in tactical short-range
air-to-air missile systems.
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Tomorrow’s machines will combine
artificial intelligence with a great
leap in processing power.

The Next
Computer
Generation

BY EDGAR ULSAMER
SENIOR EDITOR (POLICY & TECHNOLOGY)

An abstract
representation of
gallium arsenide
(GaAs) walers
produced by
Westinghouse.
Compared to silicon
circuits, GaAs circuits
offer higher radiation
tolerance and a
wider operating
temperature range.
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HE prospects for advanced computers serving na-

tional security are clearly in the *‘you-ain’t-seen-
nothin’-yet” category. On the planning horizon of the
Defense Advanced Research Projects Agency (DARPA)
are computer systems with processing power up to
10,000 times as great as the largest current-generation
computers. This coming generation of supercomputers,
DARPA Director Dr. Robert S. Cooper predicts, will
exhibit almost human-like capabilities to sense, reason,
plan, and navigate. Above all, they will be able to react
intelligently in the face of unexpected and unforeseen
circumstances.

Such systems will be able to draw on human experi-
ence and expertise stored in massive memories called
knowledge bases and will be able to interpret sensor and
situational information, much as a human does, to deter-
mine what actions should be taken. As this supercom-
puter capability evolves, people and computers will op-
erate as collaborative entities to control complex
weapon systems.

As an example of such a “collaborative system,” Dr.
Cooper cites a “pilot’s associate,” which can respond to
spoken commands by a pilot and carry them out without
error by drawing on prodigious computer power and
specific aircraft, sensor, and tactical knowledge stored
in memory. Such a capability could free pilots to con-
centrate on tactics, leaving the computer to activate
surveillance sensors, interpret radar, optical, and elec-
tronic intelligence, and prepare appropriate weapon sys-
tems to counter hostile aircraft or missiles—all automat-
ically. This kind of man-machine collaboration could
change the role of the human pilot from that of button-
and-switch technician to that of aircraft commander
who concentrates on the strategy for carrying out the
overall mission.

DARPA’s visionaries are also working toward super-
intelligent computers that feature reasoning ability and
natural-language communications so that military com-
manders can exploit these systems for military assess-
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ment work. Machines of this type are expected to be
able to simulate and predict the consequences of various
proposed courses of military action. Commanders and
their staffs, as a result, will be able to focus on the larger
strategic issues rather than be inundated by the informa-
tion flow from increasingly prolific sensor systems, ac-
cording to Dr. Cooper.

Strategic Computing Program

At the root of DARPA’s rosy view of next-generation
computers is its Strategic Computing Program, which,
over the first five years of its life, will cost about $600
million.

While the past decade has been marked by massive
growth in defense computers—quantitatively as well as
qualitatively—these machines are hobbled by inflexible
program logic and limited in their ability to adapt to
unanticipated enemy actions in the field. Exacerbating
these weaknesses are the increasing pace and complex-
ity of modern warfare.

The Strategic Computing Program tackles this prob-
lem with adaptive, intelligent computers that use paral-
lel processing to cope with critical military applications.
These new machines will be tailored to solve complex
problems in reasoning. DARPA is working on symbolic
processors that employ human knowledge stored in radi-
cally new memory systems in order to aid man in con-
trolling the operation of complex military systems.

The next-generation computers understand con-
nected human speech conveyed to them in straightfor-
ward language as well as “see” and understand optical
images from TV and other sensors. Dr. Cooper is quick
to point out that his agency has already demonstrated a
limited voice message system, in which a computer
recognized and understood human speech to receive its
command. The computer was able to respond verbally,
using synthesized speech, although it possessed only a
limited vocabulary.

The Strategic Computing Program includes the devel-
opment of several experimental high-performance com-
puting machines in concert with low-power, radiation-
hard, gallium arsenide microcircuit technology. Also, a
new generation of hyperfast computer test-beds will be
developed and demonstrated, including advanced
speech understanding, vision systems, “expert” sys-
tems, natural-language man-machine interfaces, high-
performance graphics, and defense applications of ma-
chine intelligence. Specific defense applications for ma-
chine intelligence planned by DARPA include such de-
manding tasks as battle management and the control of
autonomous vehicles. Associated challenges include
signal interpretation.

Autonomous Land Vehicle

One of the more startling facets of the DARPA pro-
gram is the autonomous land vehicle (ALV). This
scheme involves a technology demonstration vehicle
that can operate independently and intelligently in com-
plex terrain. Upon receiving general instructions, the
vehicle—by using vision systems, image understanding,
and expert route-planning capabilities—will execute a
navigation plan to accomplish its mission.

Martin Marietta of Denver has been selected on a
competitive basis as the ALV integration contractor.

This entails integration of the work of several univer-
sities and industries.

The ALV, according to Dr. Cooper, at first will test the
ability of a roving unmanned vehicle to travel on roads—
and then across rough terrain—at reasonably high
speeds by virtue of artificial intelligence and advanced
computational capabilities. The vehicle is about to un-
dergo field tests near Denver at speeds of about five
kilometers per hour. Within a year, these operations will
be carried out at speeds of about ten kilometers per hour.
Eventually, this true robotic device will operate at
speeds of up to sixty kilometers per hour.

The complexity of replicating the “intelligence™ as-
sociated with driving a vehicle over rough and changing
terrain is truly staggering. The operational rationale for
such a vehicle includes autonomous deep penetration
reconnaissance, rear-area resupply, ammunition han-
dling, and weapons delivery—all of which are con-
tingent on the ability to navigate up to fifty kilometers
cross-country from one point to another.

The ALV will have to be able to plan an initial route
from digital terrain data and adjust its route according to
real-time sensor information. This, in turn, entails re-
solving ambiguities between sensed and stored terrain
data as well as incorporating landmark prediction and
identification to aid in navigation. By assimilating ad-
vanced image sensing, the reconnaissance elements of
the ALV will be able to perform such tasks as target
identification and to report its findings and interpreta-
tions.

Al Requirements

In terms of “artificial intelligence,” there arises the
requirement for an “expert system” and a *'vision sys-
tem.” The expert system must plan routes by using
digital terrain and envirommental data, plot strategies to
avoid unanticipated obstacles, estimate the ALV’s posi-
tion, update the on-board digital terrain data base, gen-
erate moment-to-moment steering and speed com-
mands, and monitor vehicle performance and on-board
systems. Obviously, all these functions must be accom-
plished in real time or near real time,

This task—which would be routine for a human op-
erator—becomes monumental for even tomorrow’s ad-
vanced “intelligent” computers. DARPA’s current as-
sessment is that such an expert system demonstration
would require on the order of 6,500 “rules firing at a rate
of 7.000 rules per second.” “Rules” represent the cod-
ification of an expert system process, and a “firing”
indicates the examination, interpretation, and response
to one rule in a particular context. In present-generation
systems, the firing of one rule can require the execution
of tens of thousands of instructions, and as tasks become
more complex, the number of instructions for rule-firing
increases.

The task of the autonomous vehicle's vision system is
no cinch, either, for it must take in data from imaging
sensors and interpret the information in real time to
produce a symbolic description of the vehicle's environ-
ment. The system, for instance, must recognize roads
and road boundaries, select, locate, and gauge fixed and
moving obstacles in open or forested terrain, locate and
identify man-made and natural landmarks, and produce
thematic maps of the local environment while moving at
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considerable speed. In the aggregate. the computational
task of such a system goes up almost a thousandfold
over what today’s most powerful computers can handle.

What makes the problem even tougher is the need to

hold down the weight, space. and power requirements of

such computing systems. In the case of the ALV, the
computers should occupy no more than a few cubic feet,
should weigh less than 500 pounds, and should consume
less than one kilowatt of power, including environmental
support. This boils down to an across-the-board reduc-
tion by several orders of magnitude over the best current
systems, according to DARPA.

Even if all this artificial intelligence were in hand, its
capabilities would pale pitifully compared to what the
human brain can do with far less space, weight, and
“power consumption.”

There is general agreement in the scientific communi-
ty that the relatively massive, steady progress in in-
creasing computing power at decreasing costs that was
achieved over the past thirty years or so will run up
against ineluctable limits by the end of this decade un-
less radically new concepts, materials, and fabrication
and design methods are brought into play.

Around the Impasse

One route around the predicted impasse involves the
replacement of wire cables with optical fibers and laser
point-to-point communications for board-to-board and
even chip-to-chip communications. DARPA is working
on schemes that seek to replace the miles of cable that
clutter up and slow down the current generation of su-
percomputers with a small number of optical fibers that
step up computational speeds dramatically and, at the
same time, make possible high-bandwidth communica-
tions. Hand in glove with this work goes pioneering
research in “wafer-scale” computing structures that
greatly increase the density of computing circuitry as
well as make possible quicker access to secondary stor-
age systems.

Another key facet of DARPA’s work in support of the
Strategic Computing Program centers on gallium arse-
nide (GaAs) and gallium aluminum arsenide (GaAlAs)
technology. One major benefit of GaAs circuits com-
pared to even the most sophisticated silicon technology
is that their tolerance of radiation produced by nuclear

weapons is about two orders of magnitude above that of

the presently used technology.

In addition to the primary advantage of high radiation
tolerance—a central requirement for space-based battle
management and other strategic applications—GaAs-
based microelectronics technologies produce circuits
with a wider operating temperature range—meaning
both higher and lower temperature capabilities than sil-
icon—and faster switching speeds within a given chip at
a given power level.

GaAs-based microelectronics are deemed essential
for high speed and very low power very-large-scale inte-
grated (VLSI) circuits that, in turn. are demanded by the
rapid information processing rates associated with arti-
ficial intelligence. Two contractors—Rockwell and Hon-
eywell—are working on GaAs pilot-line facilities. Re-
sponsibility for this work was transferred recently from
DARPA to the Strategic Defense Initiative Organization
(SDIO).
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TI's HARM missile keeps
Air Force pilots out of harm’s way

When you scramble off that
runway in your F4G Wild Weasel
it’s nice to know that those
HARM missiles under your wing
can truly make you the hunter
rather than the hunted.

With HARM's long range,
high speed, broad frequency
coverage, and onboard software
adaptability against existing and
future radar threats, the tactical
potential of the missile is limited
only by the imagination.

The range of the missile and

27-3455

the sensitivity of the seeker,
coupled with the programming
and control of the missile by the
highly effective APR-38 Receiver
Set, make HARM an excellent
hunter killer asset to keep you out
of harm'’s way.

TI, as Weapon System
Integrator for this joint U.S.
Navy/U.S. Air Force program, is
in full-scale production and is
delivering missiles to F4G Wild
Weasel squadrons where HARM
has proven extraordinarily reliable

in the completion of defense
suppression missions.

Texas Instruments is proud of its
long association with the U.S. Air
Force and proud to be able to add
this highly reliable defense
suppression weapon to the Air
Force Inventory.
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Which company explores new technologies

The Integrated
Diagnostic

Support
System termed “IDSS”’ represents a
major technological achievement for the
next generation of test systems. This
new concept incorporates methods of

WEAPON SYSTEMS SUPPORT

collecting knowledge about the weapon
system and processes it in a way that
resembles human reasoning. Once
established, the IDSS knowledge base
is used to detect and diagnose weapon
systems failures.

Harris is consistently exploring new and

for weapon system support?

innovative ways of improving test
technology, and the IDSS is just
one example. Harris Corporation,
Government Support Systems Division,
6801 Jericho Turnpike, Syosset, Long
Island, NY 11791. 516-364-0400.

3 HARRIS

For your information, our name is Harris.



Complementing the fast pulse response of GaAs-
based large-scale integrated components are new chip-
packaging concepts, according to Dr. Cooper. Even-
tually, however, DARPA hopes to eliminate chip packag-
ing altogether so that high-speed chips can be placed
directly onto low dielectric, constant electronic boards.

Thinking Harder and Faster

These advanced support technologies, DARPA ex-
pects, will lead to wafer-level circuits containing more
than 1,000,000 transistors. They will be stepping-stones
to so-called *“‘coarse-mesh” machines that consist of
multiple microprocessors, or multiprocessors, that are
able to work on the same problem simultaneously. The
result is an increase in computational power by a factor
of 100 over current systems.

By creating special VLSI chip designs containing
multiple “fine-mesh” processors, by populating entire
wafers with hundreds of such chips, and by using high-
bandwidth opto-electronic cables to interconnect
groups of wafers, increases of three or four orders of
magnitude in symbol processing and rule-firing rates
appear feasible. These architectures, which are de-
signed for concurrency and faster, denser VLSI micro-
electronics, enable the DARPA computer to “think
harder and faster,” according to Dr. Cooper.

But artificial intelligence can’t get by with machines
that merely mimic—at a very primitive level—human
thought and heuristic—or learning—processes. Equally
important are sensory devices that perform the func-
tions of eyes and ears. Clearly, enormous computer
processing rates will be required to provide effective
machine vision and machine understanding of natural
language.

By squeezing a multitude of tiny special processors on
a single chip, DARPA is creating a form of simple ma-
chine vision that is similar to that in the retina of the eye.
Instead of each image picture element (pixel) being pro-
cessed sequentially—as is the case with conventional
computers—the new processor arrays allow thousands
of pixels to be assimilated simultaneously. Each image
pixel is processed by just a few transistor switches lo-
cated close together in a processor cell that communi-
cates over short distances with neighboring cells. The
number of transistors required to process each pixel can
probably be driven down to about one one-thousandth of
that employed in a conventional, von Neumann-type
computer. Also, the short communications distances
lead to much faster processing rates per pixel.

These vast gains stem largely from concurrency.
Within a few years, DARPA predicts that it will have in
operation vision subsystems with rates as high as one
trillion von Neumann-equivalent operations per second.

At the computer architecture level, DARPA recently
initiated exploratory development work on a wide range
of dual-use machine architectures capable of high-speed
multiprocessing for both massive “number-crunching”™
as well as artificial intelligence applications. One of the
prototypes of this advanced approach that DARPA ex-
pects to begin testing later this year is the WARP ma-
chine. This machine contains ten cells that together will
be able to perform 100 MFLOPS (million floating-point
operations per second).

Another DARPA-funded multiprocessor prototype

AIR FORCE Magazine / June 1985

that is an essential element of the Strategic Computing
Program is the Butterfly Multiprocessor built by Bolt,
Beranek, and Neuman Inc. This 128-node machine uses
commercial multiprocessors and custom-designed
VLSI switching circuits. Butterfly is the first large-scale
multiprocessor architecture germinated by the Strategic
Computing Program and is suited equally for numerical
and symbolic processing.

Yet a third multiprocessor prototype funded by DAR-
PA is known as the “*Connection Machine”—a very fine-
grain parallel computer architecture designed for ma-
chine-intelligence applications requiring processing ca-
pabilities several orders of magnitude greater than those
of current state-of-the-art computers. The 64,000-pro-
cessor prototype connection machine will have approxi-
mately a thousand times the logical inference perfor-
mance capability of current systems. Future connection
machines will be designed with a custom VLSI circuit
capable of tying together one million processors, ac-
cording to Dr. Cooper. DARPA recently picked six other
different designs for further analysis and test. All are
prototypes of multiuse machines suitable for both nu-
merical and symbolic processing.

Stoking the Technological Fires

DARPA treats the Strategic Computing Program as a
cooperative effort among American industry, univer-
sities, other research organizations, and government.
As Dr. Cooper points out, DARPA is using a competitive
process to encourage universities and mainframe (large
computer) manufacturers to team in a fashion that will
generate both innovative design approaches as well as
“manufacturable” computers.

The program’s increased 1986 funding—about $200
million—is, as the DARPA Director told Congress,
“particularly critical in this area, because without it,
these teams will dissolve as the senior and most able
people are reabsorbed into their organizations." Of sim-
ilar importance is DARPA’s ability to widen participa-
tion in the Strategic Computing Program by attracting
creative new talent from among graduate students and
faculty. The Agency hopes to double the number of
graduate students working on this and related DARPA
research projects in each of the next two fiscal years.

As Dr. Cooper readily admits, “Developing a well
integrated program which spans the range from micro-
electronics to machine architectures to artificial intelli-
gence and then demonstrations has not been easy. The
program is still a risky one, with planned invention and
interlocked milestones, but one which is aggressive and
forward-looking in an area in which the Defense Depart-
ment can exploit a substantial technical advantage over
the Soviet Union.”

Aside from the overarching national security consid-
erations that make the Strategic Computing Program so
essential, this DARPA effort also affects America’s fu-
ture competitive stance in microelectronics and com-
puter technology across the board, especially in the
new, pervasive area of artificial intelligence. In Dr.
Cooper’s view, Japan and Western Europe will have “a
number of years of learning to do™ before they will be
able to duplicate DARPA’s Strategic Computing Pro-
gram, which should prove the key to new generations of
“intelligent machines.” L
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THE BOEING ATF CAN KEEP OUR




DEFENSE SYSTEM IN THE AIR. NOT ON THE GROUND.

If a fighter is grounded for
maintenance, our country
could be left scrambling for
defense.

The advanced tactical fight-
er (ATF) can change that. Be-
cause it’s designed to be more
reliable. To be flight-ready time
after time.

But for the ATF to be an
ultra-reliable aircraft, it must
go beyond today’s technology.
That’s why Boeing is the one
contractor that’s too valuable
to ignore.

Our strength is the tremen-
dous resources of our compa-
ny. Resources responsible for
winning and performing 325
advanced fighter technology
contracts in the last ten years.

Resources that are already
hard at work on composite
plastics for a lighter, stronger
airframe with 50% fewer fast-
eners and parts.

Resources that have put
Boeing at the forefront of
built-in test equipment, which
will provide the ATF with on-
board diagnostic capability.

Resources that have com-
bined electronic functions into
fewer microchips, which re-
quire less maintenance.

All of which will help the
ATF have 40% of the mainte-
nance requirements on its air-
frame and avionics compared
to current fighters. Sixty per-
cent of the maintenance on
mechanical and electrical
equipment.

In fact, in 1995, with its im-
proved reliability and greater
performance, the Boeing ATF
will be four times as effective
as our current fighters.

With our country’s defense
at stake, we need the most re-
liable fighter available. And the
most reliable contractor to
build it. The ATF and Boeing.

BOEING




[4 ATO standardization™ has be-

come such a timeworn old
saw that all progress toward it is met
with reflexive skepticism and goes
widely unremarked, even when the
Pentagon is at pains to point it out.
Such is currently the case.

In fact, evidence of such progress
is building all the while. There is not
a great mass of it, but enough to
raise hopes for fairly extensive op-
erational compatibility by the 1990s
among the weapons, communica-
tions, munitions. and other gear
of NATO's multinational military
forces.

For example, NATO fighters can
now refuel and rearm, thanks to
standardized jet fuel and fittings, at
any NATO tactical airfield. Just a
few vears ago. they couldn’t. All
NATO warships now use inter-
changeable fuel.

Morcover, the US and its NATO
allies have been working hard to in-
tegrate command controt and com-
munications (C?) networks step by
step and have embarked on the
dead-serious task of devising a com-
pletely common NATO air com-
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mand and control system (ACCS)
by the end of this century.

These are important develop-
ments. They get at the nitty-gritty of
improving NATO’s efficiency and
effectiveness as a confederation of
national fighting forces. But they
are usually overlooked in the con-
text of standardization, which is
often regarded as more synony-
mous with transatlantic trade in—
and multinational deployment of—
major weapon systems.

A prime example of such deploy-
ment is the relatively new and high-
ly integrated NATO Airborne Early
Warning (NAEW) force composed
of US E-3A AWACS aircraft and up-
dated British Nimrod aircraft, In-
dicative of an increasingly notice-
able movement toward Alliance-
wide procurement programs, the
AWACS procurement was funded
by NATO as a whole. including the
US, and not willy-nilly by its indi-
vidual nations, as was too often the
case in the past. In economic terms,
it clearly was of greatest benefit to
Boeing, which builds the E-3As,
and to the US. Butin the context of

standardization, it was a great boon
to the Alliance at large.

US participation in NATO
AWACS procurement is. in fact,
part of the evidence of increasing
evenhandedness in transatlantic
trade.

Although still far from rush-hour
proportions, traffic is picking up in
the Europe-to-America lane of the
so-called (and often derided) “two-
way street” of armaments ex-
change.

The US armed forces are buying
and evaluating a widening range of
weapons. munitions, and other
equipment designed and manufac-
tured in Western Europe. US com-
panies are producing more military
systems for US forces under licens-
ing arrangements with Western Eu-
ropean companies, with increasing-
ly favorable terms for those com-
panies.

Early this year, in his rather up-
beat report to Congress on
“Standardization of Equipment
Within NATO,” US Secretary of
Defense Caspar W. Weinberger em-
phasized that multinational collab-
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Amid skepticism and without much
fanfare, the Alliance is finally making
real gains in standardization.

I’(%Oe

BY JAMES W. CANAN, SENIOR EDITOR

oration on armaments is “a major
factor in enhancing standardization
within NATO.” Claiming “progress”
in this, he went on to say:

“We must sustain our armaments
cooperation initiative by developing
broader support for such efforts
here at home and by convincing our
allies that we are serious about ad-
dressing the problems of equitable
transatlantic trade.”

Recalculating the Ratio

The signs of such seriousness are
showing up. US officials now claim,
for example, that the dollar value of
US-made military equipment being
bought by the European allies is
only three to four times greater than
that of European-made equipment
being bought by the US. This is in
sharp contrast to the pro-US ex-
change ratios—ranging anywhere
from six to one to nine to one—that
are usually cited in Europe, perhaps
out of habit, as proof of US military
and economic parochialism.

In addition, US officials point out
that the US dollar, persistently very
strong, has given Western Europe a

AIR FORCE Magazine / June 1985

big advantage—and an overwhelm-
ingly favorable balance—in overall
trade with the US.

Even so, concedes a Pentagon
NATO specialist, “It is true that the
equipment they [the Europeans]
buy from us tends to be big and
expensive, but not the other way
around.” An examination of trans-
atlantic procurement in the past,
strictly in terms of its impact on
standardization, bears this out.

Attempts to standardize NATO
weapons in a major way have usu-
ally succeeded only when the Euro-
peans bought such high-dollar US
systems as F-104 and F-4 fighters,
Hawk surface-to-air missiles, and
Harpoon antiship missiles or
coproduced such items as AIM-9L
Sidewinder air-to-air missiles and
F-16 fighters.

On the other hand, when stan-
dardization-enhancing deals have
failed, it has usually been a case of
the US rejecting European-made
systems. Prime examples are the
West German Leopard II main
battle tank, the German-French
Roland surface-to-air missile sys-

tem, the British-German-Italian
Tornado aircraft, and the British
JP-233 airfield-attack system.

This track record is the reason for
the Western European industrial na-
tions” growing determination to co-
operate among themselves, to the
exclusion of the US, in developing
and producing major weapon Sys-
tems for their common deployment.

They see this shoulder-to-shoul-
der tactic—evident in such pro-
grams as the five-nation European
Fighter Aircraft (EFA) and in the
evolution of all-European industrial
consortia for making missiles—as
the way for them to find homes for
their very good military technolo-
gics. They also see it as their only
means of producing weapon sys-
tems embodying those technologies
on a scale large enough to make the
systems affordable to their military
services. Finally, they hope that
such cooperative, Europe-only ar-
rangements will have more market-
ing muscle in the Third World and in
the US itself.

For instance, France's Aero-
spatiale and West Germany’s Mes-
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serschmitt-Bolkow-Blohm (MBB)
formed the Euromissile consortium
in the 1970s to build and market the
Milan and HOT antitank missiles
and the Roland. Euromissile is cur-
rently trying hard to sell the Milan
tothe US Army and the US Marines
as a replacement for the Dragon
antitank missile.

Five years ago, Britain’s Aero-
space Dynamics Group joined
Aerospatiale and MBB in the newly
formed Euromissile Dynamics
Group (EMDG) consortium to take
part in the Milan program and also,
more importantly, to share in the
development and production of an
advanced antitank missile called
Trigat.

Trigat is designed to satisfy an
urgent military requirement jointly
articulated by the UK, France, and
West Germany, and having nothing
to do with the US.

This Europeans-together trend is
almost certain to continue. It will
surely make for greater standardi-
zation among European systems
and will just as surely make Europe-
an and US systems all the more dis-
parate.

From the purely military stand-
point, neither NATO Europe nor
the US wants to see this happen.
Economics will drive it to happen,
however, unless Washington works
harder to stop it. This is why the US
armed forces—at the prodding of
the Office of the Secretary of De-
fense—are increasingly in the mar-
ket for European military products.

One key to this is OSD’s Foreign
Weapons Evaluation (FWE) pro-
gram.

Since its inception five years ago,
the FWE program has elicited US
purchases of eighteen items of Eu-
ropean-made equipment with an
off-the-shelf procurement value of
$1 billion. Nearly one-third of such
equipment was ordered last year
alone.

All those buys saved the US big
dollars because of R&D already
done in Europe—an important con-
sideration for the Pentagon at a time
of soaring US R&D costs and of
tightening constraints on US de-
fense spending.

Examples of European-made
weapons and supporting equipment
now firmly destined for or actually
entering US inventories are more
and more numerous. The US Air

Force can lay claim to some big
ones that greatly helped narrow the
gap in transatlantic arms sales.

USAF is buying thirty-two Brit-
ish Aerospace Rapier short-range
all-weather missile systems and
supporting equipment to provide
for the defense of US air bases in the
UK. This is a good deal for Britain
in more ways than one. The Royal
Air Force will man and maintain the
missiles in return for a cut in the
price the UK pays for US-built Tri-
dent submarine-launched ballistic
missiles.

The first USAF Rapier squadron
went operational in the UK last No-
vember. Also at that time, the US
and Turkey signed an agreement un-
der which the US will buy Rapier
fire units to be operated by the Turk-
ish air force in defending US air
bases in Turkey. At this writing, the
numbers of such fire units had yet to
be worked out, but were said to be
significant. Turkey already fields
Rapiers to defend its own air bases.

The air defense arena is a fruitful
one for arms collaboration. Last
summer, the US agreed to provide
Germany with twelve Raytheon-
built Patriot missile fire units for op-
erational deployment, plus two
more units for training, in return for
Germany’s outright purchase of an
equal number of such units.

Moreover, Germany has agreed
to operate twenty-seven Euro-
missile-built Roland fire units on
two USAF main operating bases
and one forward operating location
in Germany. Germany also will buy
and man sixty-eight Roland fire
units to defend German air bases—
six of which are USAF collocated
air bases.

Airfield-attack munitions also
command greater cross-Atlantic at-
tention. Two years ago, USAF be-
gan ordering Durandal—a rocket-
assisted, runway-cratering muni-
tion—from France’s Matra as a first
step in improving its capability to
destroy enemy air bases. It plans to
buy about 4,500 Durandal units by
the end of the current fiscal year and
anticipates buying 18,000 more in
future years at a total price of about
$500 million.

Meanwhile, USAF is earnestly
evaluating several other European-
made munitions. They include Ger-
man STABO and British SG-357
runway-cratering munitions, Ger-

man MUSPA and British HB 876
area-denial mines, the German
Low-Altitude Dispensing System
(LADS), and Norwegian 30-mm
multipurpose ammunition.

A dozen other European prod-
ucts are also being considered by
USAF and range from German
millimeter-wave communications
equipment to German, French,
British, Norwegian, and Dutch
chemical defense equipment.
USAF is presently installing British
Marconi wide-angle head-up dis-
plays (HUDs) in its new F-16C/D
aircraft and plans to buy about 1,200
of them through 1993. It also plans
to buy Marconi wide-angle raster
HUDs for F-16s that will be
equipped with the Low Altitude
Navigation and Targeting Infrared
for Night (LANTIRN) system.

Progress With EIFEL

To the gratification of US Air
Forces in Europe (USAFE) and the
West German Air Force, the US De-
partment of Defense and the West
German Defense Ministry have
joined in upgrading and standardiz-
ing the air command and control
system used by all four Allied Tac-
tical Operations Centers (ATOCs)
in NATO’s Central Region.

Called EIFEL, it is a German-
developed data-management sys-
tem that automates tactical-air C?
functions. The new US-German
“EIFEL Follow-On" program,
being supervised by Air Force Sys-
tems Command’s Electronic Sys-
tems Division in Europe, will result
in “a completely standardized sys-
tem based on the most advanced
technology,” Secretary Weinberger
reported to Congress this year.

A big, nagging problem for allied
air forces in Europe has been the
NATO nations’ inability to cooper-
ate in deciding upon a common, reli-
able identification friend or foe
(IFF) system for their tactical air
arms (see p. 80). Not long ago, how-
ever, Pentagon officials were hinting
that a solution to the IFF impasse
was drawing nearer. When it hap-
pens, it will mark a major step for-
ward in the NATO standardization
process and, concomitantly, in the
combat effectiveness of allied air
forces.

USAF’s moves in recent years to-
ward greater cooperation with the
European allies are underscored by
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its decision to reengine its KC-135
tanker aircraft with engines jointly
produced by General Electric Co.
and France’s SNECMA. USAF’s
sister services are showing that
they, too, are increasingly active in
tapping the European market for
defense equipment.

Next August, the first US Army
M1 Abrams main battle tank
equipped with a German-made
smooth-bore 120-mm gun is sched-
uled to roll off the General Dynam-
ics tank production line, with many
more to follow. Since NATO’s com-
bined armored force is prepon-
derantly German and American, the
eventual introduction in Europe of
US tanks with the same guns and
ammunition now used by German
tanks will mark a major milestone in
the advancement of NATO weapons
interoperability.

A German company is under con-
tract to build ten-ton trucks for US
Pershing II missiles and ground-
launched cruise missiles (GLCMs)
in Europe. The US Army has also
studied a British 105-mm “light
gun” artillery piece for possible fu-
ture deployment with infantry, air-
borne, and airmobile divisions.

The Army is already buying
Belgian 7.62-mm machine guns for
its Abrams tanks, Bradley Fighting
Vehicles, and older M60 and M48
tanks. It has also contracted for the
Belgian Squad Automatic Weapon
(SAW), a man-portable machine
gun that fires 5.56-mm rounds (now
the standard for NATO infantry
weapons), and for Italian 9-mm Be-
retta pistols to replace its large in-
ventory of .45-caliber and .38-cal-
iber sidearms.

The US Marine Corps is scru-
tinizing European medium and light
antiarmor weapons. Among them is
Euromissile’s Milan shoulder-fired
missile.

Navy Shops Busily

In shopping for aircraft of Euro-
pean origin, the US Navy has been
the busiest. It has signed up to buy
300 British Aerospace T-45A Hawk
trainer aircraft and for 328 BAe
AV-8B Harrier V/STOL fighters to
be used by the US Marines.

The Hawks and Harriers are
being assembled by McDonnell
Douglas under license to BAe.
However, the British company’s
work on both, and thus its proceeds,
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is extensive. It is building all Hawk
and Harrier fuselages. Moreover,
the US Navy’s participation in the
Harrier program expands its scale
and thus lowers the unit costs of the
100 Harriers that BAe is also sched-
uled to build for the RAFE.
Subcontractors on both programs
are extensively British as well. For
example, Rolls-Royce will provide
all engines. Total acquisition costs
for the Hawks and Harriers are ex-
pected to approach $8 billion.
Under yet another noteworthy
transatlantic licensing arrange-
ment, FMC Corp. is turning out 75-
mm, rapid-fire shipboard gun
mounts developed by Italy’s OTO
Melara. Customers are the US
Navy and the US Coast Guard.
The Coast Guard has also con-
tracted for ninety French Aero-
spatiale helicopters. This $290 mil-
lion program shows up on the US
Department of Transportation’s
ledgers, not on the Pentagon’s.
Thus, it is not reflected in Depart-
ment of Defense evaluations of US-
Europe weapons-trade ratios.
Looking to the future, the US
Navy is taking part in a NATO proj-
ect to design a standardized major
weapon system from scratch.
Called the NATO Frigate Replace-
ment (NFR) project, it is a joint
effort by Canada, France, Ger-

The F-16 is truly a

multinational fighter.
USAF is presently in-

stalling British
Marconi wide-angle
head-up displays
(HUDs) in its new
F-16C/Ds.

many, Italy, the Netherlands,
Spain, the UK, and the US to design
and build a frigate-class combatant
to meet the maritime threat fore-
seen for NATO in the final decade of
this century.

The eight nations formally agreed
on a feasibility study in April 1984.
It is being carried out by a Ham-
burg-based naval design group and
is scheduled for completion next
October.

The NATO frigate is expected to
carry electronics and weapons
suites of largely European origin
and of greater sophistication than
those now aboard the warships of
individual NATO fleets.

It is in the naval context, too, that
an especially striking “buy Europe-
an” breakthrough has now come
about. Norway’s Penguin antiship
missile is the star player.

An infrared missile with ad-
vanced seekers and a range of about
eighteen nautical miles, the Penguin
is deployed by the fleets of Norway,
Greece, Sweden, and Turkey. Nor-
way began trying to sell it to the US
Navy as far back as the late 1970s.
Now it has succeeded.

At this writing, the Navy has
agreed to buy about 200 Penguin
missiles at a price—in 1985 dol-
lars—of about $300,000 apiece.
They will be variants designed by

99



Norway’s Kongsberg Vaapen-
fabrikk for carriage by helicopters.
The Navy will take them to sea
aboard its new IBM/Sikorsky
Seahawk antisubmarine-warfare
(ASW) choppers.

Much bigger US buys of Penguin
missiles may be in the offing. The
Norwegian company has developed
yet another variant of the Penguin,
which started out as strictly a ship-
board weapon many years ago, for
carriage aboard Norwegian F-16
fighters. In fact, all 450 operational
F-16s in the Norwegian, Danish,
Belgian, and Dutch air forces are
outfitted for Penguins—and the US
Air Force is interested in the mis-
siles for its F-16s.

At this writing, USAF had com-
pleted a draft of a Memorandum of
Understanding (MOU) with Nor-
way to conduct a joint evaluation of
the Penguin at Eglin AFB, Fla.
Should USAF wind up buying Pen-
guins, they would probably be as-
sembled in the US by Grumman
Corp. under license to Kongsberg
Vaapenfabrikk.

Family of Missiles

Missiles of many varieties are ma-
Jjor players in the unfolding story of
transatlantic arms collaboration in
“families of weapons™—a story that
began in a big way five years ago.

French-built Matra
Durandal runway-
busting munitions
hang from an F-4.
USAF plans to pur-
chase about 4,500
Durandal units by
the end of the fiscal

year.
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In August 1980, the US signed an
MOU with France, Germany, and
the UK for a “family of advanced
air-to-air missiles.”” Under it, the
US is developing the radar-guided,
beyond-visual-range (BVR) Ad-
vanced Medium-Range Air-to-Air
Missile (AMRAAM) for eventual
use by all four signatory nations and
by any others that may want to buy
it off the shelf, coproduce it, or as-
semble it in Europe.

At the same time, Germany and
the UK agreed to join in developing
the infrared Advanced Short-Range
Air-to-Air Missile (ASRAAM) on
comparable terms, with the US a
potential coproducer.

Even though AMRAAM has en-
countered problems of cost and
scheduling, it seems almost a sure
bet for production, sooner or later,
because the need for it in NATO has
become so dire in the face of the
Soviet threat. USAF is proposing to
begin low-level production in FY
’86, which begins next October I.

Last summer, British Aerospace
was selected as the lead contractor
in a consortium of four European
companies studying the potential
for European manufacture of
AMRAAM. The other companies
are the UK’s Marconi Space and
Defence Systems and Germany’s
MBB and AEG-Telefunken.

All are involved one way or an-
other in the ASRAAM program,
too. A Pentagon NATO expert
claims that even though it “‘ran slow-
ly for a time, like AMRAAM,” the
UK and Germany have now plunged
into its formal development and
have put it “back on track.”

In a classically collaborative pro-
gram of high promise, not only for
standardization but for ground com-
bat capability as well, the US, the
UK, France, Germany, and Italy
are moving forward fast on co-
development of the NATO Multiple-
Launch Rocket System (MLRS). It
is an all-weather, rapid-fire, non-
nuclear weapon designed, as the
Pentagon puts it, “‘to supplement
other weapons available to the divi-
sion or corps commander for the
delivery of a large volume of fire in a
very short time against critical,
time-sensitive targets.”

The armies of all nations in the
MLRS program have formally
agreed that their combined, increas-
ingly exacting tactical requirements
on the ground in Europe demand
common deployment of the weapon
system as soon as possible. They
have divided the program into three
manageable phases.

In the first, the US Army is devel-
oping the basic MLRS system,
which is integrated by LTV Aero-
space and Defense and consists of
free-flying rockets and conven-
tional warheads.

In the second, Germany is devel-
oping the AT Il “scatterable™ anti-
tank warhead for the rocket.

In the third, a terminally guided
warhead (TGW) is being developed
by a four-nation consortium. Called
the MDTT Joint Venture, it consists
of the US’s Martin Marietta, the
United Kingdom’s Thorn EMI
Electronics, France’s Brandt Arme-
ments, and Germany’s Diehl GmbH
& Co.

The TGW program has done well
and entered its demonstration val-
idation phase last September.

Surveillance and Attack

Now NATO is moving toward
greater multinational teamwork in
still another programmatic arena of
extreme importance to the ability of
its armies and air forces to come out
on top in a war in Europe—quick-
time surveillance and attack of
ground targets.
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For the US, this exigency is the
raison d’étre of the Army-Air Force
Joint Surveillance and Target At-
tack Radar System (JSTARS) pro-
gram. It has very high priority in
both services.

Meanwhile, however, France is
developing Orchidee, a moving-tar-
get-indicator (MTI) surveillance ra-
dar system to be carried on helicop-
ters. The UK is evaluating pro-
posals for yet another MTI system,
called Castor.

NATO’s military leaders have de-
cided that they had better make sure
of the future interoperability of
JSTARS, Orchidee, and Castor.
The NATO Army Armaments
Group has formed a staff team to
size up the situation. It will set forth
NATO’s surveillance and target-at-
tack requirements in relation to the
various national programs aimed at
satisfying national requirements.

This makes a major point with
respect to NATO standardization
and interoperability. As a Pentagon
NATO analyst expressed it:

“In the past, technology wagged
strategy and tactics in NATO on a
nation-by-nation basis. Now it’s the
other way around. SACEUR (the
Supreme Allied Commander Eu-
rope, US Army Gen. Bernard W.
Rogers] has done a good job of get-
ting the nations together on NATO-
wide military mission require-
ments. From these come NATO
long-term planning guidelines and
mission-needs documents, ex-
plained in [NATO’] Allied Tactical
Publications.

“So what you now have is the
combined NATO military defining
how it plans to fight the war, stating
military requirements, and ordering
up the technologies to meet those
requirements.”

General Rogers’s relatively new
Follow-On Forces Attack (FOFA)
tactical concept, now rapidly firm-
ing up as NATO’s tactical doctrine,
1s the driver in this turnaround of the
technology-mission relationship in
the NATO Alliance’s way of operat-
ing.

Reliant on very fast, very precise
intelligence on enemy infantry, ar-
mor, and air movements not only at
the front but also far behind it in
enemy territory, the FOFA doctrine
would have NATO air forces and
land-based missiles interdict enemy
second-echelon and third-echelon
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elements with nonnuclear muni-
tions and submunitions before they
can reinforce front-line assault units
trying to move westward.

The whole idea behind FOFA is
to give SACEUR’s combat forces a
great deal more nonnuclear capabil-
ity to withstand a Warsaw Pact
attack, thus raising the nuclear
threshold in Europe.

The problem right now is that the
surveillance-targeting systems and
the nonnuclear interdiction weap-
ons available to SACEUR, while
better than ever, won’t hack it in
executing FOFA.

This is why such systems as
JSTARS and the MLRS are so
urgently needed. It is also why
SACEUR and the US Department
of Defense are putting a very high
premium on the speedy develop-
ment and deployment of a wide
range of precision-guided delivery
systems, munitions, and submuni-
tions embodying the so-called
“emerging technologies” (ET) in
propulsion, guidance, and non-
nuclear punch.

At first, SACEUR’s missionary
work in Europe on behalf of FOFA
and ET weapons met resistance.
Among other reservations, some
European political and military
leaders suspected that the FOFA-
ET structure framed by SACEUR
and the Pentagon was a Trojan horse
full of US-grown weapons technolo-
gies meant to invade and over-
whelm Western Europe’s defense
technology base.

Opportunity and Optimism

Now, however, it appears that
such suspicion has waned. NATO's
defense ministers and combat com-
manders have embraced the FOFA
and ET concepts, according to Sec-
retary Weinberger, and have come
to regard them as tactical and tech-
nological opportunities, not draw-
backs.

“I am pleased to report,” Secre-
tary Weinberger told Congress ear-
ly this year, “that the NATO pro-
gram to exploit emerging technolo-
gies is progressing steadily toward
its objective of codevelopment and
coproduction of selected high-mili-
tary-priority, high-payoff systems to
be fielded by the end of this de-
cade.”

General Rogers has claimed for
some time that NATO exploitation

of emerging technologies could very
well result in a much higher degree
of weapons standardization and in-
dustrial cooperation than was ever
believed possible. How? By having
certain companies in each NATO
industrial nation take the lead in
producing particular ET weapons
for all the nations and then by ar-
ranging multinational coproduction
of most or all such weapons for all
NATO forces.

Great industrial and military ad-
vantages are implicit in all this, and
it is gathering political support in
high places in the US.

For example, Sen. Sam Nunn of
Georgia, the Senate Armed Ser-
vices Committee’s senior Democrat
and a thoughtful analyst of NATO
affairs, believes “‘there is more po-
tential for increasing NATO'’s effec-
tiveness and efficiency through co-
operation in procurement and in
R&D than there is through [NATO
defense] budget increases.”

A few years ago, Senator Nunn
helped to frame legislation that
prodded the Pentagon to collabo-
rate more closely with the Europe-
an allies in arms procurement and
standardization. For example, it re-
quired the Pentagon to give an an-
nual accounting of progress in such
collaboration and of standardization
potential inherent in US weapons-
development programs.

Last year, Senator Nunn intro-
duced legislation to cut US troop
strength in Europe unless the Euro-
pean allies live up to their collective
promise of a yearly three percent
increase, in inflation-discounted
terms, of their defense budgets. It
failed in the Senate, but attracted
much support nonetheless.

At this writing, the Senator had
not decided whether or not to re-
introduce such legislation this year.
He seemed, however, to be taking a
different tack. Noting that “eco-
nomics are working against defense
budgets” in Western Europe and the
US alike, Senator Nunn declared:

“We can all make our defense
budgets go much further if we have
the will to do it. The ingredients are
there for quantum leaps ahead in
standardization and interoperabili-
ty. We have very good leadership in
NATO. If the Alliance is ever going
to move forward, now’s the time.
I’m not saying it will. But I am say-
ing it can.” =

103



Taiwan's Lc

AIR FORCE Magazine / June 1985



This one-time ally is a passive
factor in our Pacific strategy. There
are grave dangers in letting Taiwan
drift away or fall into unfriendly
hands.

nely Stand

BY GEN. T. R. MILTON, USAF (RET.)
CONTRIBUTING EDITOR
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T precisely 0900 hours. the great bronze doors of the

Chiang Kai-shek Memorial quietly roll open to re-
veal a heroic statue of the late Generalissimo. The
throng of visitors must wait a few minutes longer while
the honor guard. an immaculate platoon of tall young
men, goes through an elaborate manual of arms. And ifa
suitable visiting dignitary is on hand. there is the further
ritual of a wreath-laying ceremony at the base of the
statue where the Generalissimo is buried.

The Memorial. a glittering white building in Chinese
modern style. sits atop a high mound in the center of an
elaborate park. After climbing the hundred or so steps
that lead to the bronze doors and passing around the
Generalissimo’s statue. the visitor enters a museum
filled with mementos of the old days on the mainland.
World War Il photos. and various other reminders of the
Chiang Kai-shek era. There is nothing. however. to com-
memorate those grim days in 1949 when the remnants of
the Nationalist Army straggled ashore on Taiwan for
what looked like a last stand. It has been some last
stand.

L.ooking back on that period, one recalls how bleak
the prognosis was for the survival of the Nationalists.
Qur strange wartime allies, the Soviets. had engaged our
full attention by blockading Berlin. thus putting a severe
strain on America’s demobilized military resources, and
Secretury of Defense Louis Johnson was swinging his
meat axe at what was left. Had the Korean War not
intervened. US military resources would have been
mainly strategic, which is to say, nuclear bombs and the
means to deliver them. And if that had happened. a US
defense of Taiwan would have been either all or nothing,
with the odds heavily in favor of the latter.

Koreua did erupt, however. before Secretary Johnson
could do in the conventional forces. That war also en-
gaged the Communist Chinese. giving Chiang Kai-shek
and his forces a chance to regroup on Taiwan. When the
Korean War ended in a stalemate three years later, the
Republic of China (ROC) was firmly established in Tai-
pei, backed up by stout support from its close friend. the
United States.

An invasion of Taiwan from the mainland had now
become too risky for the PRC to contemplate. Chiang
even talked of invading the mainland and overthrowing
the Communist usurpers in Peking. The Nationalists. in
fact. never said Peking. which meant “Northern Cap-
ital.” but spoke instead of Peiping. or “Northern City.”
The true government of China was temporarily in Taipei.
When it returned to the mainland. Peiping would once
again become Peking. Perhaps the new Pinyin spelling,
in which Peking has become Beijing. has confused this
dictum, but that is the way it once went.

The Way It Was

In those days, when the Generalissimo was still in full
command and the United States was Taiwan’s protector,
one of the great sights of the Orient was the annual
Double Ten Day parade. October [0is the anniversary of
Sun Yat-sen's revolution. and the parade was nominally
a celebration of that event by his legitimate heirs. a
statement contested by the other Chinese government
across the water. Anyway, the parade was a stirring
event. The Generalissimo would be on the reviewing
stund, flanked by Madame and his senior officials, while
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the might of the Republic of China’s forces passed in
review. There were tanks, goose-stepping soldiers, for-
mations of elegant young uniformed women, frogmen,
commandos, artillery, and, overhead, a procession of
fighter aircraft. Once past the audience, the marchers
gathered in the square facing the reviewing stands and,
in answer to President Chiang’s exhortation, gave off
thunderous shouts. It all had to do with going back to the
mainland.

Those were the days when Red China, as we then
called it, was the nearest thing to an enemy and the ROC
our very close friend. We had an embassy in Taipei, of
course, and a large military assistance and advisory
group headed by a major general. Just to make things
absolutely clear to the Communist Chinese, we had a

An indication of ROC
capability to build new
aircraft if they cannot be
procured overseas is the
AT-3, produced by the Aero
Industry Develcpment
Center.

Taiwan Defense Command with a vice admiral—usually
amiable, for his duties were not onerous—at the helm.
From time to time, the US Seventh Fleet would steam
through the Formosa Strait as evidence of US resolve.

USAF maintained a few fighters on nuclear alert in
southern Taiwan, a posture that left no doubt about who
was being threatened. There were various other close
arrangements between the ROC Air Force (ROCAF)
and USAF. When the danger either to Taiwan or the
offshore islands appeared to increase, the US sent in
reinforcements. The world was to understand that Tai-
wan was a touchy place as far as the United States was
concerned.

The Vietnam War cemented the bond with Taiwan, or
at least it should have, for the ROC provided bases for
bombers and airlift, superb heavy maintenance, and an
air force contingent in Vietnam itself that did a dan-
gerous and almost anonymous job on our behalf.

That was the way it was. Meanwhile, our European
allies moved their embassies to Beijing, viewing our
attachment to the Taipei government as slightly irra-
tional. In the dusty provincial city of Taipei, the Nation-
alists talked less and less of regaining the mainland,
concentrating instead on developing Taiwan. The Com-
munist regime, went the new line, would eventually
come apart, overthrown by a disenchanted populace. It
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was enough to keep Taiwan well defended until the day
they could make a return by popular acclaim.

An Uncertain Acquaintance

The key to Taiwan’s defense lies in air superiority over
the Formosa Strait. Everything else is secondary to
that. Without air superiority over that bit of ocean, the
People’s Republic of China (PRC) would risk disaster in
an invasion attempt.

Over the years, the ROC has made a convincing case
for air superiority. In the only actual test, which came
during the crisis of 1958, the ROC downed eight PRC
aircraft for every one it lost. The Mainlanders have not
made a challenge since. How much longer they will
concede air superiority to the ROC is the question that is
becoming an intense worry in Taipei, for Uncle Sam, the
reliable friend and weapons supplier for thirty years, has
become an uncertain acquaintance.

December 31, 1978, marked the official end of the
bilateral security treaty between the United States and
the Republic of China, although the end had been in sight
since the Shanghai Communiqué of February 1972.
When the security treaty was renounced by the US, the
ROC lost not only its protector, but a considerable bit of
its remaining diplomatic stature. Only twenty-three na-
tions now officially recognize the ROC, none of them
major powers. Curiously, one of these is Nicaragua.

Following the abrogation of the security treaty, there
was a good deal of confusion as to future American
responsibilities toward the defense of Taiwan. Because
the Carter Administration was vague in this regard, Con-
gress passed the Taiwan Relations Act in [979. The
intent of this law was to provide for Taiwan’s continuing
security “in the absence of diplomatic relations and a
defense treaty.”

A trickle of F-SEs—one or two a month—coming out
of the small plant at Ching Chuan Kang (CCK) Airbase
is the most visible result of the Taiwan Relations Act,
along with a purchase of 103 Starfighters from the Luft-
waffe, for which the US acted as broker. The Star-
fighters—refurbished and armed with AIM-9 Sidewind-
ers—still command respect, but so does a 1953
Corvette. The fact remains that both are nearing their
time as museum pieces. The F-5E is, of course, a good
clear-air fighter, especially against Third World opposi-
tion, but the air force across the Formosa Strait is mov-
ing up in class.

Within the next few years, the PRC will have a sub-
stantial number of new fighters—F-8s, F-10s, and
F-12s—equal to or better than the ROCAF’s F-5Es and
F-104s. What’s more, there are enough PRC air bases
near the Formosa Strait to give the Mainlanders a great
numerical advantage. Any prospective battle for air su-
periority will thus put a high premium on qualitative
superiority by the outnumbered ROCAF. The outlook
for that, as matters now stand, is not bright.

Taiwan-Developed Fighter

The ROC had wanted the F-16, or, failing that, the
F-20, but that hope is almost gone. Continuing produc-
tion of the F-SE seems to be the most they can expect,
which is another way of saying they are headed toward
planned obsolescence and vulnerability. With that un-
happy prospect if they continue to base their hopes on
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Washington, they are in the early stages of developing
their own fighter.

The Aero Industry Development Center (AIDC) at
Taichung, adjacent to CCK, has already designed and
produced a twin turbofan—the AT-3—and other lesser
aircraft. By US standards, it is a small facility, although
when one walks around the place, there is something
reminiscent of the Israel Aircraft Industries plant in Tel
Aviv. The heads bent over the drawing boards, the inten-
sity of work on the factory floor, the ingenuity and high
quality all tend to make up for the smallness.

A new fighter would be an enormous challenge, but
the people at AIDC think they are up to it, if that’s the
only way out. They would obviously need a lot of help—
engine, avionics—but they are assuming that. And so, if
the US will not sell them a new airplane, they will build
their own. ROC leaders reject the notion of buying one
from the Soviets even though they share, at the moment,
a common enemy. The ROC’s dependence on Saudi oil
makes an Israeli airplane out of the question.

In the view of men like Admiral Soong Chang-chih,
the Minister of Defense, the coolness between Beijing
and Moscow is only for the moment. In his opinion, the
Communist powers will never really be enemies, cer-
tainly not to the point of actual hostilities. In the long
run, they will get back together. In fact, there are already
signs of a reconciliation. For the present, according to
Admiral Soong, the Mainlanders want the sort of help
we can give them. For the next few years, therefore,
they will be accommodating. But once they get what
they are after, they will revert to type. Communists, in
his view, do not change into something else, certainly
not into exponents of democracy. And when the PRC is
modernized with our help, asks Admiral Soong, what
then? If we have so much trouble with one Communist
superpower, what will we do with two? All things consid-
ered, including the advanced age of our current friends
in Beijing, these questions are at least provocative.

The basic difficulty in this complicated business of the
two Chinas is that they both claim to be the legitimate
government of China, and they both insist Taiwan is
merely a province of China. Hence, any talk of an inde-
pendent Taiwan is as treasonous in Taipei as it is in
Beijing.

The Diplomatic Muddle

The diplomatic muddle is reflected in the arrange-
ments the world has made for dealing with this govern-
ment in exile. In addition to the remaining forlorn little
embassies, mostly Latin American, along with a few,
like Saudi Arabia, from the oil states, there are some 140
organizations that are embassies in all but name. They
are there in recognition of Taiwan’s enormous impor-
tance in the commercial world. The ROC, with its
19,000,000 people, exports goods worth $2 billion more
than those exported by the PRC with its population of
one billion.

The American Institute serves as our embassy. Situ-
ated in the old MAAG compound, it is staffed with
Foreign Service officers on leave from the State Depart-
ment—China experts, for the most part. The Director,
also a career diplomat on leave, is currently Harry E. T.
Thayer, formerly US Ambassador to Singapore. The
Institute performs the working functions of an embassy

AIR FORCE Magazine / June 1985

admirably. What it does not have is the protocol ac-
corded an ambassador, a matter of no real importance
except that it does serve as a constant reminder of how
we have drifted away from our old friends.

Military assistance functions are carried out by re-
tired military officers on contract. To prevent home-
steading, these officers are limited to a maximum of four
years in Taipei. This restriction causes some
wistfulness, for life in Taiwan, given certain amenities,
is pleasant.

Aside from the fact that the ROC's military equipment
is approaching obsolescence, the arrangements for
weapon systems support work well enough. But ob-
solescence is a hard thing to put aside. The ROC and its
mainstay, the ROCAF, will not, on their present course,
have a credible defensive capability by the middle of the
next decade, if not sooner. There is only so much that
can be done with superior training and motivation. Be-
sides, as the leaders in Taipei observe, they are all the
same people. If the pilots on Taiwan are good—and they
are—then there is no reason why the pilots on the main-
land will not also be good. And if the mainland pilots
have better aircraft, let alone more of them, then the
conflict becomes one-sided.

Appearance of Prosperity

It is easy to forget this uneasiness about the future.
Life on Taiwan is good by any standard and superior
when measured against that of most of Asia. The govern-
ment is stable and only autocratic toward its enemies. As
long as a citizen stays away from open opposition to the
regime, his existence is that of a resident of any free-
enterprise country.

There is, of course, the fact that the Republic of China
has had only two Presidents in its fifty-eight years—
Chiang Kai-shek and his son Chiang Ching-kuo—and,
while there is no reason to make too much of it, the fact
is that Chiang Ching-kuo is getting on. One of these
days, the Republic of China will have to select a new
President outside the family. There is still another son,
Chiang Wei-kuo, but he has never been involved in the
political side of things, apparently having been content
with his duties as an army major general. Besides, he,
too, is now elderly.

One million people came to Taiwan with Chiang Kai-
shek in 1949, and they have dominated the island ever
since. Although a good many of that million are now old
or dead, it is a mistake to believe that the Mainlanders
are fading out of the picture. The strong men in the ROC
are still from mainland China and will almost certainly
continue to hold the power in Taiwan for at least the next
decade.

These men do not like the inference that there are
Mainlanders and Taiwanese. Their own sons and
daughters, after all, have been born and have grown up
on Taiwan. There is no distinction, they insist. They are
all Chinese, citizens of the Republic of China, with the
same loyalties and the same opportunities.

So far as any outsider can tell, this is true. Certainly,
the young pilots in the fighter squadrons were born on
Taiwan, as were the not-so-young squadron command-
ers, and they all appear to be the same high-spirited
aviators we knew long ago.

There is no way, however, for a casual visitor to know
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what strains there may be in this integration of Main-
landers and native Taiwanese. While the government of
China, either the one in Beijing or the one in Taipei,
considers Taiwan an integral part of China, there are
those who would like to see it independent. Taiwan has,
after all, belonged variously to the Dutch, to Chinese
pirates, and, for forty years in this century, to Japan.

The people are ethnic Chinese, but their allegiance to
mainland China is on shaky historic ground. Certainly,
no one on that prosperous island wants Taiwan to be-
come a Communist province, but that is not the issue.
The Republic of China would lose any remaining legit-
imacy as China’s proper government if it declared itself
independent. Any such declaration would also cause
repercussions in Beijing and a diplomatic crisis for na-

A visit to the impos-
ing Chiang Kai-shek.
Memorial (back-
ground) impresses
visitors with the
ROC’s mainland
China heritage and
accomplishments un-
der the Gener-
alissimo. General
Milton, author of this
article, is on the left
in this photo.

tions that have agreed on the one-China proposition.

The ugly incident of Henry Liu, the Chinese-Ameri-
can writer murdered in San Francisco, was evidently
precipitated by Liu’s criticism of President Chiang
Ching-kuo. The ROC government fired Vice Admiral
Wang Hsi-ling, former head of Defense Ministry Intelli-
gence, and a military tribunal convicted him of plotting
the murder and sentenced him to life imprisonment. His
two deputies were found guilty as accessories to murder
and were given lesser sentences. The killing of Liu has
done damage to the ROC’s image because of the in-
ference some will wish to draw of an authoritarian re-
gime that brooks no criticism.

Many people, in this country as well as in others, will
take pleasure in such an inference. They would like the
whole matter of the Republic of China to go away, leav-
ing the road clear for Beijing. It would be convenient if
diplomatic niceties were all that were at stake. Unfortu-
nately for convenience, there are other considerations
that must be taken into account before we settle irrevo-
cably for one China.

The Importance of Taiwan

Even if Taiwan were a small backward island inhab-
ited by aborigines, it would still be essential to any
nation with pretensions as a Western Pacific power. Ja-
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pan understood this in the 1930s, and we understood it
until 1979. Doubtless, the Soviets understand it as they
make their way past Taiwan en route to the base we
thoughtfully provided them at Cam Ranh Bay.

More than sixty large ships pass by Taiwan every day,
according to the Commander in Chief of the ROC Navy,
Admiral Liu Ho-chien. Many of them are tankers en
route to and from Japan, keeping that resource-poor
nation in business. A Taiwan in unfriendly hands must
surely be a worst-case scenario for Japanese planners.

Right now, Taiwan is a passive factor in Western Pacif-
ic strategy. The bases and ports are there, together with
a highly developed industrial structure, but the ROC is
not playing a role in any alliance. Our new infatuation
with the government in Beijing has further diminished
the ROC, notwithstanding the fact that there is no real
evidence the Beijing affair will last. The Chinese Com-
munists remain Communists, disciples of a system that
puts severe limits on cooperation with democracies. To
the south, the situation in the Philippines makes one
wish we were still using the Taiwan bases.

An American admiral once said that Taiwan is worth
ten aircraft carriers—high praise from an admiral, al-
though a gross understatement. Taiwan, as a base for
tanker- and AWACS-supported fighters, B-52s, and re-
connaissance airplanes, would have a value beyond cal-
culation.

It is all there, ready to be used, along with a friendly
government, solidly on our side despite the past six
years. Obviously, this is not the time to stir things up, but
it is equally not the time to forget that the ROC is still in
Taipei. It would be a severe strategic mistake to allow
the solid asset of Taiwan to drift away, either through
hopeless vulnerability or, in desperation, to some ar-
rangement with the USSR.

While there is no likelihood that the latter will happen
as long as the heirs to Chiang Kai-shek remain in power,
there is real danger of hopeless vulnerability. The PRC is
already producing in quantity airplanes—F-6s and
F-7s—that are comparable to the F-5E. Egypt has, in
fact, ordered 100 F-6s, a sign of both PRC production
capability and the F-6’s performance.

The Reagan Administration has increased sales to the
ROC, with FY 83 and FY 84 figures well in excess of
the low point following 1979’s withdrawal of diplomatic
recognition. The quantity, then, is up, but not the quali-
ty. Taipei may proceed with a new fighter, but it will be a
last resort.

A far more sensible solution, and one in keeping with
the apparent intent of the Taiwan Relations Act, is the
sale of a modern American airplane. PRC leaders would
object, but their capacity for retaliation is limited. They
need us, it would seem, more than we need them. m

Gen. T. R. Milton's by-line is one familiar to AIR FORCE
Magazine readers from his regular “Viewpoint" column and
his periodic feature articles. His forty-year military career
included combat service with Eighth Air Force in World
War Il, participation in the Berlin Airlift, command of
Thirteenth Air Force, service as Air Force Inspector
General and as USAF Comptroller, and duty as the US
Representative to the NATO Military Committee. He retired
from active duty in 1974. This article is based on General
Milton's recent trip through the Far East.
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Orders from foreign customers are
coming in so fast that deliveries to
Brazil’s own air force have been

delayed.

Aerospace

Booms 1
Brazil

BY JOHN HOYT WILLIAMS

LTHOUGH we tend to forget it,

Brazil has a long aeronautical
tradition, dating back to pioneer
aviator Alberto Santos-Dumont,
whose 1908 Demoiselle is consid-
ered the prototype of all later mono-
planes.

Some twenty years ago, science-
fiction writer L. Sprague de Camp
wrote a sleeper story predicated on
future Brazilian control of space.
Even hard-core sci-fi readers
thought the idea too bizarre to be
credible.

In November 1984, outgoing Bra-
zilian President Jodo Baptista
Figueiredo expressed in a speech
his belief that Brazil would, in the
near future, “dominate and control
aerospace technology’’—hyper-
bole, of course, yet no one
snickered. He had just witnessed
the launch of Sonda IV, a wholly
Brazilian-made rocket that had
soared 611 kilometers into space.
Future Sonda launches will take
place from a modern base just com-
pleted at Altamira, in the state of
Maranhéo. In 1989, the Institute for
Space Activities (IAE) expects to
place a 200-kilogram indigenous sat-
ellite in orbit, and it probably will. It
is also worth noting that Latin
America’s first satellite, Brasilsat I,
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went into orbit on February 8, 1985,
with Brasilsat I1 to follow in August.

Barely making even local news-
papers at Brasilia was the flight on
October 23, 1984, of a Brazilian
Bandeirante fueled by Prosene,
which was made entirely out of local
vegetable oils by a private Brazilian
company. In the same period, Avi-
bras introduced its 500-kg cluster
bomb and announced the 1985 de-
but of its Barracuda MM-70 Exocet-
type ship-killing missile and a new
runway-destruct bomb; Embraer
unveiled its AMX jet fighter, built
jointly with Aermacchi of Italy; the
Aerospace Technical Center (CTA),
which makes the Mach 2+ Piranha
air-to-air missile, was testing its new
variable-speed, pilotless drone;
and, in a stunning reversal of the
standard ‘“two-way street,” Short
Brothers of Belfast announced that
it would produce Embraer’s Tucano
trainer under license in Northern
Ireland.

The Brazilian Air Force (Forca
Aerea Brasileira, or FAB), while in-
creasingly flying Brazilian ma-
chines, was not the spark plug of the
local aerospace industry. Long
starved for funds, FAB pilots were
flying antique B-26s and Gloster
Meteors into the mid-1970s.

This Emb-312
Tucano is one
of three new
types of air-
craft intro-
duced by
Embraer, a
Brazilian
government
company, over
the past two
years. A world-
class turboprop
trainer/combat
aircraft, the
Tucano upholds
Brazil’s long
aeronautical
tradition.
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Beginning of the Boom

What caused Brazil’s dramatic
emergence was a concatenation of
events, the most important of which
were:

® The military take-over of 1964,
with its notable nationalist thrust (a
civilian took office as President on
March 15, 1985).

@ The oil crunch of the mid-1970s
and the resultant need to increase
exports to pay for petroleum.

® Sagacious long-term planning
and research and development by
both private and public aeronautical
companies.

® Rave reviews of Brazilian
equipment from early foreign cus-
tomers.

In the 1960s, several Brazilian
companies began producing inex-
pensive, light aircraft for both mili-
tary and commercial roles: trainers,
transports, crop sprayers, recon-
naissance platforms, and general-
purpose airplanes. But even as
these companies were building
small aircraft for the 1960s, they

were also planning, designing, and
investing for the 1970s. A large
number of experimental airplanes
and helicopters were developed at
great cost. Most of them were dis-
carded, but a great deal was
learned.

When the oil shock came in the
1970s, these companies were ready
to answer the government’s frantic
call for exports (as well as to take
advantage of Brasilia’s generous tax
breaks and export credits), and the
aerospace industry took off.

To understand the phenomenon,
it is best to look at the companies
that are causing it.
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Embraer’s Success Story

Empresa Brasileira de Aero-
nautica, or Embraer, a government
company founded in 1968 (private
individuals now hold almost half the
voting stock), is one of modern avia-
tion's greatest success stories. Em-
braer’s 6,700 employees—most of
them at the Sao José dos Campos
plants, ninety kilometers from the
megacity of Sdo Paulo—are work-
ing three shifts, largely to meet for-
eign orders. So many orders pourin
from Egypt, Iraq, Saudi Arabia,
Libya, South Korea, Togo, Soma-
lia, Paraguay, and other countries
that, ironically, Embraer has put the
FAB’s own requirements on the
back burner!

The only non-US general aviation
company among the free world’s
top ten, Embraer sold an astonish-
ing 2,748 aircraft in its first twelve
years. These included 450 Emb-201
Ipanema crop-sprayer/transport/
observation planes, some 300
Emb-121 Xingu twin-turboprop
transport/trainers, and more than

The Emb-121
Xingu twin-
turboprop
trainer/transport
found a big
market outside
of Brazil. As the
only non-US
general aviation
company among
the world's top
ten, Embraer
sold 2,748
aircraft in its first
twelve years,
including 170
Bandeirantes to
US commuter
airlines and 500
of them all told.

500 Emb-110 and -111 Bandeirantes
(170 to American commuter air-
lines). A twenty-seat turboprop of
legendary fuel efficiency, the Band-
eirante comes in six military and
civil variants. Also bolstering both
reputation and exports were models
built under license from Piper, such
as the Emb-810 Seneca I1I and
Emb-712 Tupi. Under license from
Aermacchi of Italy, Embraer modi-
fied and builds the twin-turbojet
Emb-326 Xavante, a ground-attack
vehicle with six hardpoints capable
of carrying up to 1,814 kg of ord-
nance.

As successful as these aircraft

were, Embraer broke all previous
records in the 1983-85 period with
three new aircraft.

The World-Class Tucano

First came the versatile Emb-312
Tucano, a trainer/weapons platform
of genuine world class. The FAB
will have a long wait for the 118
copies it has ordered, because for-
eign customers have rushed to pur-
chase the new turboprop. Egypt
quickly ordered 120, with a further
sixty options, Iraq ordered eighty,
South Korea twenty, Honduras
eight, Libya a reported 100, Britain
twenty-five, and Saudi Arabia an
undisclosed but large number. Fur-
ther, in 1984, Embraer signed a con-
tract with Short Brothers to pro-
duce under license a slightly modi-
fied Tucano, designated the PT 6.
Serious rumors circulate today that
manufacturing or at least assembly
plants for Tucanos will be estab-
lished in Saudi Arabia, Portugal,
and perhaps Egypt.

The Tucano is powered by a Pratt
& Whitney of Canada PT6A-25C
turboprop, rated at 750 shp but de-
graded to 585 shp for the Tucano. It
has a rate of climb of 2,570 feet per
minute, a top speed of 284 mph, a
cruising speed of 274 mph, a ceiling
of 28,700 feet, and a landing run of
1,065 feet. With normal fuel tanks,
Tucano has an endurance of five
hours and a range estimated at 1,100
miles. It has staggered tandem
seats, a unique canopy-severance
system, and an unrivaled field of
view. Tucano has four underwing
hardpoints, each capable of carry-
ing up to 550 pounds of weaponry.

The Shorts version—which in
late March 1985 won the competi-
tion to become the RAF’s advanced
trainer—will be fitted with a four-
blade prop, additional, jettisonable
fuel tanks doubling capacity, re-
tractable tricycle landing gear, a
ventral airbrake, some airframe
changes, and a cockpit arrangement
compatible with British systems.
The RAF has placed a firm order for
at least 130 aircraft, with delivery to
begin next year and end in 1991. Itis
assumed that more will be ordered
in the future. The RAF trainer ver-
sion of the Tucano will be powered
by an 820kW Garrett TTE331-12
engine rated at 1,100 shp. Embraer
is almost ready to market a flight
simulator for Tucano, and with hun-
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BKEP (BLU-lOb/_'B)-
THE BOMB, KINETIC ENERGY
PENETRATOR

BKEP is an airfield denial submunition designed
to maximize runway cratering by optimizing
penetration dynamics and utilizing the

most efficient warhead vet devised.

Delivered by a variety of aircraft munitions

dispensers, BKEP's will provide the tactical

air commander with efficient poWeR

to deny or significantly delay. . & "

enemy digield operations. ™
BKEP, designated by the US.
Air Force as BLU-106/B'is cur-
rently in full scale engineer-
ing development at Avco for
the Air Armament Division,

.. Eglin Air Force Base.

v g
e i

f“"?

. o
':."' '_ -'k‘..' A N i, N '1'

" .:“u

Let Avco dig into your tough problems Over 25 yea:rs of innovaﬁve design.
mmuiacttuing and proq.ucﬂon ccrpabﬂity assures qucﬂity products.

$4

EE

s DIVIsioN &

WILMINGTON, MA ©1887




SCIENCE_~SCOPE

A new radar can map military targets with high resolution equal to that of infrared devices, even in rain
and other bad weather. The Advanced Synthetic Aperture Radar System (ASARS-2), designed to
complement electro-optic sensors, is flown on a U.S. Air Force TR-1 reconnaissance aircraft and
provides real-time radar imagery to a ground station. ASARS-2 operates in all weather at ranges far
exceeding the capabilities of infrared and other electro-optic devices, thanks to new state-of-the-art
signal processing and other advances. The Air Force gave the system an excellent rating after it
underwent strict operational performance tests as part of a “fly-before-buy” program. Hughes Aircraft
Company is producing the system under a development and production contract. Eventually ASARS-2 is
expected to be adapted for tactical aircraft and mobile tactical stations.

Infrared-guided Maverick missiles scored 11 direct hits in 11 launches over a seven-day period as the
U.S. Air Force tested the air-to-surface weapon under typical combat conditions. Ten launches were
part of the Follow-On Test and Evaluation (FOT&E) series, designed to determine whether missiles off
a production line are ready for operational deployment. The other was a telemetry round not counted as
part of the FOT&E series. The Mavericks were fired from F-111 and F-16 aircraft against a variety of
moving and stationary targets, including tanks and armored personnel carriers. Three launches
occurred at night. In other evaluations conducted by the Air Force, the Hughes missiles met or
surpassed reliability and maintainability standards.

Building blocks for what will become an electronics factory of the future are being set in place at
Hughes to cut costs in manufacturing airborne radars and other avionics programs. Lasers, fiber optics,
remote fiber fluorometry, and advanced optics play a part in an Industrial Modernization Incentive
Program (IMIP) contract awarded by the U.S. Navy with Air Force participation. IMIP is a share-the-
savings concept to reduce costs of the F-14, F-15, and F/A-18 radar programs by more than $10 million,
while improving the quality and reliability of the systems. Three projects employing new
manufacturing technology focus on solder joint inspection, metal fabrication inspection, and
continuous chemical analysis of solutions used in electroplating printed wiring boards.

Jam-resistant communications have been introduced into NATO by a new terminal for AWACS early-
warning aircraft. The Joint Tactical Information Distribution System (JTIDS) Class 1 terminal is
designed to combat the formidable and growing electronic countermeasures threat to tactical
communications. JTIDS uses principles of time division multiple access to provide secure, high-
capacity communications for AWACS radar planes and ground stations. The system relays a wide
variety of information, such as command and control, surveillance, intelligence, force status, target
assignments, warnings and alerts, weather, and logistics. Software filtering lets each participant select
data pertinent to his own needs. Hughes is producing the JTIDS terminal for use with NATO’s Airborne
Early Warning/Ground Environment Integration Segment (AEGIS).

The Amraam missile uses a new high-power traveling-wave tube transmitter to guide itself toward a
target. The TWT and its power supplies were designed to fit into the missile’s 7-inch diameter. The
power supplies are vacuum encapsulated using materials with high dielectric strength to provide high
voltage protection and long storage life. Automated production techniques are being used to assemble
and test the TWT and power supplies. Hughes designed and developed the advanced medium-range air-
to-air missile for the U.S. Air Force and Navy.

For more information write to: PO. Box 11205, Dept. 70-3, Marina del Rey, CA 90295

HUGHES

AIRCRAFT COMPANY



Embraer builds this new AMX jet fighter aircraft jointly with Italy’s Aermacchi. Its
recent unveiling coincided with the introduction of a 500-kg cluster bomb and the
Barracuda MM-70 Exocet-type antiship missile, both made by Avibras.

dreds of them already sold, the com-
pany has.a clear winner.

The Brasilia and AMX

Another winner appears to be the
multipurpose Emb-120 Brasilia,
which attracted 120 options three
years before it was test-flown! The
Brasilia, a thirty-seater, is being
marketed at a moderate price. Em-
braer says this plane is aimed basi-
cally at a military requirement, es-
pecially in antisubmarine patrol,
sea surveillance, and electronic in-
telligence. An ASW/maritime sur-
veillance variant is already available
and on order by several countries,
including Saudi Arabia,

The twin-engine turboprop
(which compares directly and favor-
ably with the Fairchild 240) is pow-
ered by Pratt & Whitney of Canada
PW115 powerplants. It has a light-
weight alloy airframe and a cruising
speed well above the norm for its
class. Four underwing hardpoints, a
sophisticated computerized flight-
control system, pictorial naviga-
tional displays, and a paratroop
door option make the Brasilia an
aircraft for all seasons.

Finally, after years ol develop-
ment, Embraer introduced its AMX
Mach 0.9 fighter/trainer/ground
support aircraft to the public. Built
and developed in Brazil and Italy by
Embraer and Aermacchi, the Sau-
dis have already shown serious in-
terest in the plane.

A general-purpose airplane for air
forces that cannot afford specializa-
tion, the AMX is powered by a Bra-
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zilian-made Rolls-Royce Spey Mk
807 jet. It can carry a heavy ord-
nance load on its five external hard-
points, and General Electric's 20-
mm M61 Gatling gun (just qualified
in government tests) is the most
likely internally mounted weapon
system. It is expected to carry Bra-
zilian Piranha infrared air-to-air
missiles and Avibras rocket pods.
Italy will take 150 AMXs and the
FAB at least 100 (the first to be de-
livered in 1987). AMX is also said to
boast excellent electronic counter-
measures (ECM) and low radar-de-
tection characteristics. It had been
rumored that a carrier version of the
AMX will be built, but in conversa-
tions with the author, a leading Bra-
zilian admiral discounted that possi-
bility because of insufficient de-
mand.

Embraer is busy along other
lines. In 1980, it bought out a rival,
Sociedade Construtora Aero-
nautica Neiva, or Neiva as it is com-
monly known. Now a subsidiary,
Neiva is charged with producing
Embraer and Embraer/Piper light-
planes as well as its own designs,
permitting the parent company to
focus its attention on the larger proj-
ects, including designs for a super-
sonic fighter-interceptor for the
1990s.

Embraer is also now working on a
pressurized version of the Band-
eirante, the projected Emb-110P3,
and an advanced version of the
Xingu, the Emb-121B. Embraer
also produces a line of air-to-ground
rockets and, under pressure from

the Army, is said to be planning its
first helicopters.

CTA and Avibras

Government-run CTA is a multi-
faceted company. It is divided into
four major institutes. The Technical
Aeronautical Institute (ITA) is es-
sentially an aeronautical engineer-
ing college; the Research and De-
velopment Institute (IPD) not only
does what its name implies, but also
shares its progress with both civil-
ian and government companies; the
Institute for Space Activities func-
tions as the Brazilian version of
NASA; and the Institute for Indus-
trial Coordination and Growth (IFI)
works directly to stimulate the pri-
vate aerospace industry. CTA,
which designs such things as air-
field-destruction bombs, cluster
bombs, and rockets, often turns
over actual production to major pri-
vate arms industries, such as Tupan,
CEV, and D. E Vasconcelos.

Avibras, a government operation
founded in 1961, also often works
with or through private companies
and CTA to produce an exceedingly
wide variety of weapons.

Neiva of Sao Paulo, now a subsid-
ary of Embraer, produced some
very successful aircraft before the
merger. A private firm, it produced
for domestic consumption, but soon
found foreign orders piling up. Its
first successful venture was a gener-
al-purpose transport, the 591 Re-
gente, eighty of which were ac-
quired by the FAB. A liaison and
observation version, the 592 Re-
gente, was also purchased by the
FAB and several other air forces.
Neiva's major success, however,
was its Universal trainer in 1968.
With hardpoints for bombs and two
7.62-mm machine-gun pods, the
Universal—an inexpensive air-
craft—appealed to Third World
generals and was widely exported.

Aerotec Trainers

Another private aircraft manufac-
turer is Aerotec of Sao José dos
Campos, best known for a pair of
trainers that have been exportedtoa
score of nations. These are the
Aerotec 122 and the better-known
160 Uirapuru, which became the
FAB standard primary trainer. The
company occasionally works with
Embraer (mainly on components).

Just now, Aerotec is introducing
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its A-132 Tangara, 100 of which have
been ordered by the FAB to replace
the Uirapuru. It is rated at 148 mph
top speed, has a 14,760-foot ceiling,
and boasts a four-hour, eighteen-
minute endurance. Further, it ap-
pears that Aerotec will soon sign a
major agreement with Italy’s SIAI-
Marchetti. The deal would entail

building under license a large
number of SIAI SM-1019 single-en-
gine scout/liaison aircraft. Rumors
abound in Brazil that a corollary of
this prospective contract will call
also for Aerotec to manufacture
Marchetti's S-700 Cormorano am-
phibious airplane and some of the
Italian company’s other designs. If
so, perhaps Aerotec will become
another Brazilian giant.

While fixed-wing aircraft repre-
sent a shining facet of the Brazilian
aerospace miracle, helicopters de-
cidedly do not. Today, the FAB re-
lies on foreign helicopters: Bell 205
UH-1Hs and UH-1Ds and Bell 206
JetRangers, plus various French
Aerospatiale models. The latter in-
cludes helicopters ‘“assembled™ in
Brazil.

Helibras and Helicopters

In hopes of lessening dependence
on foreign helicopters, Helibras
was created in 1980. It is funded
uniquely—fifty-one percent by the
state government of Minas Gerais,
the remainder by Brasilia and pri-
vate investors. That same year, He-
libras signed an agreement with
Aerospatiale to assemble the SA
315B Lama, with some local mod-
ifications. The result is the HB
315B Gavido, most commonly in
SAR configuration. Highly placed
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sources in Rio de Janeiro, however,
have said that Helibras does little
more than paint already assembled
Lamas shipped from France. Re-
gardless, Gavidos have already
been sold to Bolivia, Venezuela,
and Uruguay.

Helibras also “assembles” the
AS 350B Ecureuil, under the desig-

This Emb-111
Bandeirante is a
twenty-seat
turboprop
aircraft of
“legendary fuel
efficiency,”
available in six
military and civil
variants. Now
Embraer is
marketing its
thirty-seat
Emb-120
Brasilia,
primarily for
antisubmarine
patrol, sea
surveillance, and
electronic
intelligence.

nation HB 350B Esquilo, and these,
too, have been exported in limited
numbers. Still, Helibras was barely
kept afloat through 1984, one au-
thority noting that it “faces closure
for lack of orders.”

Late in that year, with govern-
ment financial guarantees, the com-
pany announced that it would re-
view competition for another heli-
copter, some to be purchased out-
right, with others to be assembled at
its Minas Gerais plant. The winner
in that competition (over Sikorsky)
was Aerospatiale again, and, in Jan-
uary 1985, the French giant and the
Brazilian dwarf signed a contract
calling for at least fifteen AS 332
Super Pumas to be bought and/or
assembled.

Helibras has also been working
on its own designs, however, and
rumor has it that it will unveil a gen-
uine Helibras product in 1987. Re-
cently, it should be noted, Rolls-
Royce of Brazil signed an agree-
ment with Turboméca of France to
assemble and service turbines for
future Helibras projects. Over the

next decade, however, Brasilia will
likely rely for the most part on for-
eign helicopters. Recent orders
have been placed with Britain’s
Westland and Italy’s Agusta.
Sikorsky recently signed an agree-
ment with Embraer to work on a
revolutionary helicopter made
largely of new plastic alloys.

Some 200 Brazilian companies
are involved to some extent in aero-
space activities, as is a bewildering
variety of research groups.

Relations With US

The rise of Brazil as an arma-
ments and aviation power creates
conflicting emotions in Washington.
A conservative President in the
United States and a phased democ-
ratization in Brazil (which culmi-
nated in the January 1985 election of
a civilian President) have eased re-
lations that were strained for a de-
cade.

In February 1984, the US Secre-
tary of State and Brazilian Foreign
Minister initialed in Brasiliaa Mem-
orandum of Understanding aimed at
loosening US restrictions on trans-
fer of technology and promoting
general military cooperation. This
was a step forward—as was the an-
nouncement that a Brazilian astro-
naut would fly on a 1987 Space
Shuttle flight.

But Brazil’s leading arms custom-
ers, now and for the foreseeable fu-
ture, are Iraq and Libya (many of
whose purchases are transhipped to
Iran)—nations unfriendly to the
US. Technology transfers upgrad-
ing Brazilian weaponry would thus
benefit countries overtly hostile to
the United States. The State De-
partment and Pentagon are under-
standably upset at the prospect, and
Brasilia is upset at possible sales
restrictions that would compromise
its commercial “neutrality.” A sub-
stantial portion of Brazil’s record
trade surplus, after all, came from
armaments sales—principally to
Mideast customers.

The long-term relationship of the
US and the emerging Colossus of
the South remains uncertain. a

John Hoyt Williams is a professor of history at Indiana State University. He
holds a doctorate from the University of Florida in Latin American studies and
history and is currently writing a book about the Brazilian Expeditionary Force
in ltaly during World War II. A longtime student of Latin Amercan political and
military affairs, he has authored a number of articles on military topics for

various professional publications.
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For over forty years, the United States capabilities of PACCAR, Inc.—builder of Launcher Transporter and Strategic
and armies the free world over have relied Kenworth, Peterbilt and Foden trucks and Weapons Loader for the B52G, B-1B
on Pacific Car and Foundry Company leading producer of military winches and and ATB.
for high quality, dependable military underground mining vehicles. And full support through one of
equipment. In weapons integration, materials the world's most advanced vehicle and
Now, through the formation of PCF handling and heavy equipment our component test facilities—the PACCAR
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PCF Defense Industries represents renowned M4 Sherman tank of World today’s combat forces anywhere in
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Let us show you how our Proven Approach will support your next project. Call or write us at:
PCF Defense Industries, 1400 N Fourth Street, Renton, Washington 98055 (206) 251-7523.



Moscow’s global ambitions
are seen in its evolving
doctrine as well as in

its expanding arsenal.

SOVIET

MILITARY
POWER

BY EDGAR ULSAMER
SENIOR EDITOR (POLICY & TECHNOLOGY)

HE military forces of the Soviet Union and of its
allies “continue to expand, modernize, and deploy

. . increasingly capable weapon systems designed for
the entire spectrum of strategic, theater-nuclear, and
conventional conflict,” Defense Secretary Caspar W.
Weinberger asserted in the preface to the just-released
fourth edition of Soviet Military Power, the free world’s
most authoritative and comprehensive analysis of the
growing military might of the USSR.

The new Soviet Military Power edition enumerates in
detail the latest dazzling achievements of Moscow’s
technology programs: at least three new high-energy
laser weapons for air defense, an array of new strategic
weapons, and marked advances in particle-beam weap-
ons and radio-frequency (RF) systems that could not
only put out of commission critical electronic compo-
nents of US weapons but could also inflict disorientation
or physical injury on personnel. But perhaps more il-
lustrative of Moscow’s global ambitions than a catalog of
the expansion of the Soviet arsenal is the report’s de-
scription of evolving Soviet doctrine.

That doctrine posits that the next global war would be
a decisive clash “between two diametrically opposed
socioeconomic systems’’—socialism and capitalism.
Such a conflict would force most of the world’s nations
to take sides and thus is bound to evolve into a coalition
war, fought by two major groupings of nations, each
pursuing specific political and military objectives. In
line with this thinking, the Soviets are developing and
implementing a single strategic policy for all Warsaw
Pact forces. To back up this contention, the new US
intelligence document points out that the USSR openly
refers to the Warsaw Pact as ““a unified command forma-
tion.”
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Conventional and Nuclear

The Soviets are now thought to believe that a world
war might begin and be waged for an undefined period
with only conventional weapons. The US intelligence
community still ascribes to Moscow the presumption
that, while general nuclear war should not be considered
inevitable, the possibility of escalation to global nuclear
war cannot be ruled out. But the new US document goes
on to suggest that “despite the fact that strategic nuclear
forces would play the dominant role in such a war, the
Soviets recognize the crucial function of ground armies
in seizing and occupying their ultimate objectives.”

Further, though the Soviets are unsure about how long
a future global conflict might last, there is evidence that
they attach major importance to the initial phase of
conflict. They seemingly reason that what happens at
the outset would, to a major extent, determine the
course of all subsequent combat actions. In line with this
assumption, overall mobilization capabilities and
smooth transition from peacetime to wartime operations
become top-priority concerns.

Because of the global perspective of Moscow’s mili-
tary doctrine, Soviet force structure and doctrine gravi-
tate toward a kinetic, highly mobile form of strategy that
puts little stock in continuous fronts. Instead, the em-
phasis is on rapid and sharp changes in the strategic
situation and deep penetrations into the rear areas of
enemy forces. Soviet forces, the US believes, “would
rely on mobility and maneuver to wage an intense strug-
gle to seize and maintain the initiative.”

In extension of these precepts, the Soviets emphasize
the primacy of the offensive, stating that military and
political objectives are ultimately achieved only through
aggressive and continuous offensive actions. Reduced
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Multi-Level
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The Job? Make the right infor-
mation available to the right
people, and only the right
people.

The Solution? The TRW Team.

TRW’s Defense Systems Group
designs and delivers multi-level
secure networks. Hardware and
software must be secure. Our
approach uses physical segrega-
tion, logical segregation, formal
verification to ensure the secu-
rity of the data, and encryption
when requested. Tailored secure
operating systems and trusted
network interface devices like
TRW’s proprietary Trusted Inter-
face Unit are the foundations on
which we are building secure dis-
tributed architectures.

Our work takes place against a
background of great urgency.
Secure data processing require-
ments are growing exponentially.
The Inter-Service/Agency Auto-
mated Message Processing Ex-
change (I-S/A AMPE) program

is one example. It will reap the
benefits of TRW’s experience in
designing and developing soft-
ware for the Army Secure Operat-
ing System (ASOS) to meet the Al
level of the DOD Criteria. ASOS
comprises multiple security lev-
els, compartments, need-to-know,
and privacy, using trusted com-
puter system techniques. TRW’s
efforts will provide the Integrated
AUTODIN System with multi-
level computer security.

I-S/A AMPE demands multi-
level security. TRW delivers it.
With AT&T’s Federal Systems
Division providing ultrareliable
data switching and INCO for
message handling, we have the
right team with the best
experience.,

TRW Defense Systems Group




“Each scientific discovery in-
creases one’s ability ... to control
future events.” Dr. Laurence J. Peter,
Academician and Author

Put yourself in the forefront of to-
day’s advanced systems technologies
and you can a head start on mak-
ing the breakthroughs that shape the
future of avionics electronics.

Northrop DSD engineers have a
unique advantage. They are immersed
in the newest hardware, software and
systems. They are challenged within
demanding project environments. And,
they have the opportunity fo interact
with highly motivated individuals in
close-knit project teams. It's a career
future worth investigating. Immediate
opportunities at Northrop DSD include:

Antenna Design Engineers

BSEE or Physics or equivalent, MS
desirable. Requires knowledge of
phased arrays, monopulse, D.F. system
and millimeter wave techniques.

ATE Engineers

BSEE or equivalent, and related
software/hardware experience required.
Advanced degree and avionics/military
ATE background desirable.

Software Engineers

BSCS/BSEE or equivalent; ex-
perience in real-time process control
(Assembly/Fortran), ATE systems soft-
ware (Fortran 77/Pascal), Ada or C pro-
gramming required.

Electronic
Development Engineers

BSEE or equivalent, and ex-
perience in digital (microprocessor,
logic design), analog (power supply,
A/D, D/A conversion, video processing)
and RF (500 MHz-mm wave).
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Advanced Technology Engineers

New techniques development/
applied research in MICROWAVES,
RECEIVERS, ANALOG & DIGITAL.
BSEE or equivalent, MS desirable.

Power Supply Design Engineers

BSEE or equivalent, MS desirable.
Experience in switthmode/linear power
system design at high or low voltages.

Transmitter Engineers

BSEE or equivalent; experience in
high power transmitters and/or
microwave frequencies required.

Qualified candidates are invited to
send resume with salary requirements
to: Supervisor Staffing, Northrop
Corporation, Defense Systems
Division, 600 Hicks Road, Rolling
Meadows, IL 60008. An equal oppor-
tunity employer M/FV/H. US. Citizen-
ship Required.

NORTHROP

Defense Systems Division
Electronics Systems Group

Northrop DSD: Where the individual thrives...on foresight.




to tangible, practical terms, this Soviet doctrine leads to
athoroughly integrated approach to warfare: “The Sovi-
et concept of combined-arms warfare specifies that the
various services and independent units must be brought
together under a single unified commander at the army,
front, and theater of military operations levels.”

Boiled down to bedrock specifics, Soviet aims in a
global war are thought to be:

® The defeat of NATO forces at any level of conflict,
the occupation of Western Europe. and the use of Eu-
rope’s economic assets to assist Soviet recovery.

® The neutralization of the United States and China
by disorganizing or destroying their military forces.

® The domination of the postwar world and the re-
placement of “capitalism” by “socialism™ as the basic
politico-economic system of all nations.

Seeking Nuclear Superiority

[n line with the global scope of Soviet policy, Moscow
has consistently and relentlessly followed plans over the
past quarter century for the development of superior
nuclear attack forces. This commitment is seemingly not
in conflict with Moscow's belief that the consequences
of nuclear war would be catastrophic. The grand strat-
egy of the Soviet Union, therefore, is to attain its objec-
tives, if possible, by means short of war. This means
exploiting the coercive leverage inherent in superior
forces, especially nuclear forces, to the fullest—instill-
ing fear, eroding the West's collective security arrange-
ments, and supporting subversion. The primal role of
Soviet military power is to provide the essential under-
pinnings for the step-by-step extension of Soviet influ-
ence and control.

In a worst-case scenario, Soviet strategic policy
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would be to destroy Western nuclear forces before
launch or while in flight to their targets. The Soviets
believe that preemption would be essential to ensure
national survival and to support and sustain combined-
arms combat in several theaters of military operations.

This grand strategy, according to the new US assess-
ment, translates into several primary wartime missions.
Included here are disruption and destruction of the
West's essential command control and communications
capabilities as well as destruction or neutralization of
the West’s nuclear forces on the ground or at sea, before
they could be launched. Protection of the Soviet lead-
ership and cadres, military forces, and military and
economic assets necessary to sustain the war is treated
as a categoric imperative.

The tools for carrying out this strategy are the Soviet
offensive forces—ICBMs, longer-range intermediate-
range nuclear forces, SLBMs, short-range ballistic mis-
siles (SRBMs), cruise missiles, and bombers—as well as
antisatellite weapons. The nuclear forces are charged
with fulfilling their missions under all circumstances. In
a nuclear exchange, the Soviets believe the most favor-
able circumstance would be a preemptive strike; the
least favorable would be a follow-on strike after nuclear
weapons had hit the USSR. Keys to success in preemp-
tion would be effective coordination of the strike and
sound intelligence on Western intentions.

To cope with the second contingency—that of launch
under attack—the Soviets have deployed a satellite-
based ICBM launch-detection system, have built an
over-the-horizon radar missile launch-detection system
to back up the satellites, and have ringed the USSR with
large phased-array radars. These sensor systems enable
the Soviets to launch their nuclear forces very quickly.

123



New ICBMs '

Follow-on strikes obviously require survivable weap-
ons as well as robust command and control systems. For
that reason, the Soviets shelter their ICBMs in the
world’s hardest silos. The same is true for Soviet anti-
ballistic missile systems. In addition, new Soviet ICBMs
are being designed for mobile basing.

According to Soviet Military Power, two new solid-
propellant ICBMs, the SS-X-24—comparable in size to
MX—and the SS-X-25—about the size of Minuteman—
are being readied for mobile deployment. These two
weapon systems are “well along in their flight-test pro-
grams from the range head at Plesetsk in the Soviet
north.” The SS-X-24 is expected to be rail-mobile, while
the SS-X-25 is going to be road-mobile in a manner
similar to that of the 414 SS-20s deployed in various
regions of the USSR. As a result, these new weapons
will be highly survivable and have an “inherent refire
capability.”

The US report discloses that two bases—probably
serving the SS-X-25 system—are nearing completion.
They consist of launcher garages with sliding roofs and
several support buildings to house the necessary mobile
support equipment.

Other recent activities at Soviet ICBM test sites have
caused US intelligence to conclude that two other new
ICBMs are under development. One of them—thought
to be a replacement of the SS-18 and thus prohibited by
SALT Il—is nearing the flight-test stage, while the
other—a solid-propellant missile apparently larger than
MX and thus also outlawed by that accord—will begin
flight-testing in a few vyears, according to US intelli-
gence. Both of these new ICBMs are expected to be
more accurate and to provide more throw-weight than
their predecessors.

Modernization of the Soviet submarine-launched bal-
listic missile forces has culminated in the deployment of
three Typhoons—the world’s largest SSBN, whose
25,000-ton displacement exceeds that of the new US
Trident by about one-third, Three or four additional
boats are under construction, according to US intelli-
gence. As of the start of this year, there were sixty-two
modern Soviet SSBNs in operation, carrying a total of
928 SLLBMs. More than two-thirds of these SSBNs are
fitted with long-range SLBMs, meaning that these sub-
marines can fire on targets in the US while in home port
or while patrolling waters close to the Soviet Union,
where they are basically out of reach of US attack sub-
marines.

Over the longer term, US intelligence sees evidence
that the Soviet Navy is working toward modification of
its most modern and capable SLBMs—the SS-N-20 and
SS8-NX-23—to boost the accuracy of these weapons,
presumably to gain hard-target kill capabilities similar to
those sought by the US Navy for its new D-5 SLBM.

Strategic Aviation

Among recent advances in Soviet strategic aviation
reported by the latest edition of Soviet Military Power is
the deployment of about twenty-five new Bear-H strate-
gic bombers as carriers for the AS-15 air-launched cruise
missile. This missile has a range of about 3,000 kilo-
meters and is similar to the US Tomahawk cruise missile
in size and performance.
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Four other long-range cruise missile systems are
known to be under development. Two of them appear to
be variants of the AS-15, while the other two are signifi-
cantly larger and capable of operating over great dis-
tances. The two smaller designs can be launched from
sea- as well as ground-based platforms.

The sea-based variant, designated the SS-NX-21, is
small enough to be fired from standard Soviet torpedo
tubes. According to the US report, the SS-NX-21 is
about to achieve operational status and “could be de-
ployed on submarines near US coasts.” Candidate
launch platforms for the SS-NX-21 include the nuclear-
powered Victor IIl attack submarine (SSN), a new
Yankee-class SSN, and the new Akula, Mike, and Sier-
ra-class SSNs.

One of the two new ultra-large cruise missiles, the SS-
NX-24, is expected to reach operational status in about
two years. These advanced cruise missiles, US intelli-
gence experts believe, will be deployed initially with
nuclear warheads. Eventually, these weapons are ex-
pected to attain sufficient accuracies to permit the use of
conventional warheads. Conventionally armed, highly
accurate cruise missiles, according to the new US threat
assessment, “would pose a significant nonnuclear threat
to US and NATO airfields and nuclear weapons in a
nonnuclear conflict.”

Radio-Frequency Weapons

Evidence over the past year of major Soviet progress
in directed-energy weapons R&D has been comprehen-
sive, according to US intelligence. In the emerging field
of radio-frequency weapons—an area the Soviets are
thought to have pursued more vigorously than the US—
the new issue of Soviet Military Power finds that the
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Soviet empha-
sis on strategic
modernization
Is exemplified
by the soon-to-
be-deployed
$8-X-24, left,
and the
Typhoon, right,
the world’s
largest ballistic
missile sub-
marine. The
SS-X-24 will
begin deploy-
ment in 1986
and will be
based even-
tually on rail-
ways. Three
Typhoons are
already de-
ployed; each
carries twenty
SS5-N-20
MIRVed SLBMs.

USSR is conducting research on strong RF signals *“that
have the potential to interfere with or destroy compo-
nents of missiles, satellites, and reentry vehicles.”

In the 1990s, the US intelligence community fears, the
Soviets could test a ground-based RF weapon capable of
damaging satellites. By the late 1980s, the Soviets might
be able to test prototypes of ground-based laser weap-
ons for ballistic missile defense. Also, they have started
development of at least three types of high-energy weap-
ons for air defense. Included here are “lasers intended
for defense of high-value strategic targets in the USSR,
for point defense of ships at sea, and for air defense of
theater forces,”™ according to the new US assessment.

There is also evidence that the Soviets are working on
airborne lasers that might reach operational status in the
early 1990s. These systems could be used for such mis-
sions as “‘antisatellite operations, protection of high-
value airborne assets, and cruise missile defense.” The
USSR’s high-energy laser program has mushroomed to
a point where it now involves more than 10,000 scien-
tists and engineers and several R&D facilities and test
ranges. Prototype weapon systems are being tested, and
existing ground-based systems can be used to interfere
with US satellites.

Current efforts have reached a point where the Sovi-
ets could start construction of ground-based laser ASAT
facilities at operational sites immediately. While the So-
viets are devoting major efforts to research involving
particle-beam weapons, it does not appear probable that
they could test ASATs of this type before the mid-1990s.

Early Warning Sensors
According to US intelligence, the Soviet Union has
built the world’s most extensive early warning system
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for ballistic missile and air defense. As a result, the
Soviets are assured of about a thirty-minute warning of
any US ICBM launch and of determining the general
area of such a launch by using two independent sensor
systems. One is a satellite-based warning system, and
the other comprises two over-the-horizon radars that
monitor the US ICBM fields.

Another layer of warning sensors—consisting of elev-
en large detection and tracking radars at six locations on
the periphery of the USSR—"can distinguish the size of
an attack, confirm the warning from the satellite and
over-the-horizon radar systems, and provide target-
tracking data in support of antiballistic missile [ABM]
deployments,” according to Soviet Military Power.

In the space arena, the US has “no counterpart” to
Soviet ocean reconnaissance satellites known as Elec-
tronic Intelligence Ocean Reconnaissance Satellites
(EORSATS) and nuclear-powered Radar Ocean Recon-
naissance Satellites (RORSATSs). These are designed “to
detect, locate, and target US and allied naval forces for
destruction by antiship weapons” launched from vari-
ous platforms. Four satellites of this type—two ROR-
SATs and two EORSATs—were launched by the Soviets
in 1984,

The Soviets have also put into operation a new radar-
carrying satellite system that greatly enhances the Sovi-
et Navy’s ability to operate in icebound areas. The sys-
tem maps ice formation in polar regions. Overall, the
new issue of Soviet Military Power reports Soviet weap-
ons procurement ran ahead of procurement by this
country by fifty percent over the past decade. Military
spending by the Soviet Union now absorbs between
fifteen to seventeen percent of the USSR’s estimated
GNP—roughly double the US rate. u
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VIEWPOINT

Dominoes Again

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

No one in his right mind
wants another Vietnam. To
some, however, that means
no United States involve-
ment at all in the turbulent
region to the south.

The rites of spring,
1985 version, were a
stranger than usual
mixture of solemn
remembrances, of
mindless demon-
strations, and of dis-
turbing signs that
there might still be
fire in 1he ashes of the 1970s. On the
happy side, we have the reassuring
evidence of a new baseball season,
proof of an underlying national sta-
bility. Pete Rose, a member of the al-
most extinct player-manager species,
is after Ty Cobb's record. Billy Martin
came back, reassuring us that, with
the Yankees, the more things change,
the more they stay the same. Yogi Ber-
ra’s Delphic pronouncements will
now come from the bleachers.

April also saw Vietnam remem-
bered. For one reason or another, that
unhappy experience is now being re-
examined in a more objective manner.
The funerary monument on the Wash-
ington Mall makes one lasting com-
mentary: Vietnam was simply the
place where 58,000 Americans died.
Other views are beginning to emerge,
however, that are not so simplistic.

Vietnam, according to one school
of thought, was a noble if mis-
managed effort to preserve the free-
dom of an alien people on the other
side of the world. Our failure—and it
was never a military defeat—became
a catastrophe for millions of Indochi-
nese. We will never know how many
thousands have died in the perilous
saga of the boat people—probably
half of those who made the attempt—
but the fact that they willingly took the
risk ratherthan remainin aland under
Communist rule would seem to indi-
cate that we were on the right track.
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We just didn’t understand how to go
about it.

Vietnam is over, a sad page in our
history. In the aftermath of the deba-
cle, the domino theory, long the basis
for jokes, is gaining a certain reluc-
tant credibility as Hanoi consolidates
its gains in Indochina and turns to-
ward Thailand. There was never a
timetable attached to the domino the-
ory, only the conviction that an ag-
gressive and victorious Hanoi would
inevitably expand its reach.

Vietnam was as far away from the
United States as it is possible to get,
on this planet, at least. Perhaps that
can be, in part, an excuse for the hash
we made of that adventure. But today
we are faced with a situation that is
close to home, and the distance alibi
won't wash. Itis a situation in which, if
we were not precisely one of the domi-
noes, we could still be mightily
bruised by their falling. And as pre-
dictably as the thirteen-year cicada,
the usual crowd is lining up on the
side of the opposition. This time, al-
though it is a case of Havana and Ma-
nagua instead of Hanoi, we are begin-
ning to hear the same old noises: No
more Vietnams; US out of Central
America. No doubt Sandinista bump-
er stickers will soon appear.

As to the first dictum, fair enough.
No one in his right mind wants an-
other Vietnam, but that, | am afraid, is
not what they really mean. What this
strange mix of churchmen, enter-
tainers, academics, and plain agi-
tators wants is no US involvement at
all in the turbulent region next door—
in other words, a free ride for the
USSR toward gaining a permanent
base on our continent. As Jeane Kirk-
patrick has observed, the position re-
minds one of Munich rather than Viet-
nam.

A few years ago, the doomsayers
had written off EI Salvador. An intelli-
gent, restrained US policy of aid and
training has given El Salvador new
hope. The FMLN, for all its boasts of a
popular base, has been powerless to
stop free Salvadoran elections. Along

with support for President José
Napoledn Duarte and the reformed
Salvadoran military under General
Vides Casanova, the US has soft-ped-
aled insistence on misguided social
experiments, such as those we spon-
sored in the late 1970s. First things
first seems to be the motto behind our
present Central American policy, and
the first thing is to halt the Leninists,
who have their own social experi-
ments in mind.

There can be no doubt about the
military buildup in Nicaragua. In
1979, the Sandinistas had a 5,000-
man, lightly armed force. That force
has grown to 62,000 in the regular
army, with 57,000 more in the reserves
and militia. Soviet military shipments
have risen from 850 tons in 1980 to
18,000 tons in 1984 and include such
handy little items as 110 T-55 tanks,
bridge-crossing gear, and seventy
long-range artillery pieces—scarcely
the sort of weaponry a small, back-
ward country can manage. Therefore,
Fidel Castro has thoughtfully pro-
vided 10,000 Cubans, and, in case the
Cubans can’t handle everything,
there appear to be a hundred or so
Soviet and East German military ad-
visors, together with a few Libyans,
on hand. All in all, it would be a dis-
couraging prospect for Nicaragua's
neighbors were it not for the Reagan
Administration’s firm stand.

Still, there is reason to worry about
the rising opposition to this Central
American policy, the first coherent
one we have had in, certainly, the last
forty years. Daniel Ortega, Nicara-
gua's president chosen in what the
Sandinistas claim, with straight faces,
to have been a free election, is a new
hero of the radical chic. His prospec-
tive opponent and former junta mem-
ber, Arturo Cruz, left Nicaraguain dis-
illusionment when he discovered that
the game was rigged. It takes more
than Marxism-Leninism, however, to
dismay the limousine liberals in this
country, although thirty million refu-
gees pouring across our southern
border might possibly do the trick. m
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IF YOU DON'T TRAIN YOUR PILOTS
WITH THE WORLDS BEST HEAD UP
DISPLAYS YOU WONT GET THE

WORLDS BEST PILOTS
SMITHS INDUSTRIES HUD SYSTEM

e

SMITHIS INDUSTRIES— THE LOG\/\L CHOICE

Training is for real. And out in the real world, every fighter pilot knows the value of his head-
up display (HUD) system.

Smiths Industries’ 20 years experience in HUD systems has led to many of the world’s air
forces becoming their customers — including the USMC, the Royal Air Force and Royal Navy,
the Indian Air Force and the Swedish Air Force.

Smiths Industries HUD systems are flying in many of today’s most advanced combat
aircraft, such as the AV8A and AV8B Harriers, the Tornado, Jaguar, Viggen, Sea Harrier and now
the Enhanced Ground Attack version of the British Aerospace Hawk.

Tomorrow’s fighter pilots

have a vital role to play in front SMITHS INDUSTRIES

-linedefence. Aren’tthey worth

the world’s best HUD systems? Aerospace & Defence Systems

SMITHS INDUSTRIES AEROSPACE &DEFENCE SYSTEMS LIMITED, BISHOPS CLEEVE, CHELTENHAM, GLOS. GL52 4SF ENGLAND. TEL: BISHOPS CLEEVE (024 267) 3333 TLX: 43172,
U.5.A, SMITHS INDUSTRIES INC. SUNTE 402, 1225 JEFFERSON-DAVIS HIGHWAY, ARLINGTON, VA22202 USA, TEL:(703) 892 9400 TLX: 90-1789
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Take-off shot of Mirage 2000C1, with flight refuelling probe and underwing Magic missiles

DASSAULT-BREGUET
AVIONS MARCEL DASSAULT-BREGUET AVIA-
TION: BP 32, 33 rue du Professenr Vietor Pauchet,
02420 Vuucresson, France

DASSAULT-BREGUET MIRAGE 2000

The Mirage 2000 was selected on 18 Decemben
1975 as the primary combat uircrafl of the French
Air Force from the mid-1980s. Under French gov-
ernment contract, it was developed initially as an
inlerceplor and air superiorily fighter. powered by a
single SNECMA MS3 wrbofan engine and with
Thomson-CSF RDM (Radar Doppler Multifone
tons) multi-mode X band radar. The Mirage 200015
equally suitable for reconnuissance. close support.,

AIR FORCE Magazine / June 1985

and low altitude altack missions in areas Lo the rear
of a battlefield.

Re on o a Mirage 115 1ype of delta wing
design, withoul horizontal tail surfaces. caused
sume surprise afler Dassault’s choice of o tailed
sweplwing configuration for the Mirage Fl and the
advanced. bul abandoned. ACF fighter project. i
resulled from study of the requirements of a smaller
and less ambitious aireraft than the ACE. This
showed thut a della wing embodying the latest agro-
dynamic coneepts offers an excellenl compromise
between structural simplicity. light weight. and high
specd characteristics and the demands of rapid ac
celeration. high rate of climb. and manoeuvrability
for an aeroplanc of relatively modest size and in-

stalled power. In particular. a delta layoul offers low
drag over a wide range of angles of attack in Might,
while providing the largest praclicable wing area.
with altendant benelits in terms of lighl lurning
capability and high service ceiling.

Automalic leading-edge flaps provide the advan-
tages of o variable camber wing. At the same lime,
the adoption of Ay by wire control for the wing
surfaces and rudder, with artificial stability, permits
acceptance of a far-aft centre of gravity, This makes
pussible & much reduced landing specd for the Mi-
rige 2000 and improves its manocuvrability for
combat,

Having tested successfully a carbonfibre rudder
on a Mirage I, and boron horizontal tail surfaces
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on a Mirage Fl throughout the flight regime lo
Mach 2.2, Dassault-Breguet decided to utilise both
malerials in the Mirage 2000, achieving a weight
saving of 15-20 per cent in the components so con-
structed.

Five prolotypes were built. of which four single-
seal multi-role models were funded by the French
Air Force and one two-seater by Lthe manufacturers.
The first single-seater made its first flight. at Istres.
on 10 March 1978, only 27 months after programme
launch in December 1975. The second flew on I8
September 1978, the third on 26 April 1979, and the
fourth on 12 May 1980. The Mirage 2000B wo-seal
trainer version flew on 11 October 1980 and. like its
four predecessors. achieved supersonic speed (be-
tween Mach 1.3 and 1.5) during its first flight. Initial
fight of a production 2000B took place on 7 Oclober
1983. On the basis of structural testing, the Mirage
2000 airframe has been approved for a load factor of
+ 9¢ and rate of roll of 270%s in subsonic and super-
sonic flight, “clean’ or with four air-to-air missiles.

A SNECMA MS53-2 engine, raled at 83.4 kN
(18,740 Ib st), was fitted for early protolype testing
and was replaced in 1980 by the uprated M53-5,
which also powers initial production aircraft. The
first prototype was re-engined subsequently with a
more powerful M53-P2, as intended for later pro-
duction aircraft, and made its first flight in this
revised form on | July 1983, Meanwhile. the manu-
facturers’ prototype is being used to develop equip-
ment and other changes proposed for fulure vari-
ants and for exporl models of the Mirage 2000.
Further airframes were built for slatic and fatigue
testing.

The first production Mirage 2000C 1 made its first
flight on 20 November 1982, on schedule. and deliv-
eries began in 1983. On 2 July 1984 Escadre de
Chasse 1/2 *Cigognes’ at Dijon was the first French
Air Force unit 1o become operational. with ten Mi-
rage 2000C1s and four 2000Bs. EC 3/2 ‘Alsace’ is
due to follow in 1985, and Escadre de Chasse Tacli-
que (ECT) 2/2 *Cote d’Or’ in early 1987.

Following a mid-1979 go-ahead, the first of two
prototypes of the Mirage 2000N two-seal low-al-
titude penetration version made its first Might on 3
February 1983: the second flew on 21 September
1983, Strengthened for flight al a typical 600 knols
(1. 110 km/h: 690 mph) at 60 m (200 fi) above the
terrain. this version is intended as a vehicle for the
ASMP medium-range air-to-surface nuclear missile
and has ESD Antilope V terrain following radar.
two Sagem inertial plaiforms. improved TRT
AHV-12 radio altimeter, Thomson-CSF colour
CRT, an Omera vertical camera, and special ECM.
Production deliveries are scheduled to start in 1986,
and 36 will be in service by 1988, when the 2000N
will become operational as a replacement for Mi-
rage 11-E and Jaguar nuclear altack aircraft. Five
tactical squadrons are to receive this version, be-
ginning with the 4th Escadre at Luxeuil followed by
the 7th at Saint-Dizier.

Funding approved under the 1984 defence budgel
brought the total number of aircraft ordered 10 106
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Two-seat Mirage 2000TH of the Indian Air Force

(56 Cls, 19 Bs. and 31 Ns. of which more Lthan 30 Cs
and Bs had been completed by the beginning of
1985). excluding the seven protolypes. By Lhe end
of the current |984-88 defence progrumme. the lo-
tuls are planned Lo increase to 139 Cls. 19 Bs, and
85 Ns. out of an eventual requirement of 300 1o 400
Mirage 20005 of various versions for the French Air
Force. Production is being increased progressively
to seven aircruft a month in 1986, to satisfy the
present level of domestic and export orders. Wings
are manufactured at Martignas, fuselages at Argen-
teuil: final assembly and fight testing take place at
Meérignac.

First exporl customers lor the Mirage 2000 are
Abu Dhabi, Egypt. India. and Peru. The Egyptians
placed an initial firm contract for 20 (16 2000EM
and 4 BM. all with M53-P2 engines) in January
1982. India ordered 40 in Octlober 1982 (36 2000H
and 4 TH), which are being delivered from Oclober
1984. All four THs and 26 of the Hs have M53-5
engines temporarily: the final 10 Hs will be powered
fromthe start by the M53-P2. First flight by a 2000H
(KF-101) was made on 21 September 1984, followed
in early 1985 by the first TH (KT-201). Peru ordered
26 aircraft in December 1982 (24 2000P and 2 DP); in
May 1983 Abu Dhabi placed an initial order for 18
(12 2000EAD. 3 RAD and 3 DAD) and has since
confirmed a repeat order for 18 more, Deliveries of
the first batch are due 1o begin in 1985, The RAD
reconnaissance versions for this customer will be
able to carry a COR 2 or Harold surveillance equip-
ment pod: Lhe second 18 for Abu Dhabi will be filled
with Elettronica (ltaly) ECM. comprising threat
warning receivers and self-protection jammers.
Most recent customer is Greece, which in March
1985 signed a letter of inlent for 40 (36 2000EGM
and 4 BGM). with options on a further 20,

The following description applies to the single-
seat Mirage 2000C, except where indicated:
TyPE: Single-seat interceptor. air superiority, and

multi-role fighter.

Wings: Cantilever multi-spar low-wing monoplane
of delta planform. with cambered profile. Lead-

ing-edge sweepback 58°. Large radius root fair-
ings. Full span two-segment automatic leading-
edge flaps operate in conjunction with two-sec-
tion elevons that form entire trailing-cdge of each
wing, to provide variable camber in combatl.
Leading-edge flaps are retracted during all
phases of acceleration and low altitude cruise, to
reduce drag. Elevons have carbonfibre skin, with
AGS light alloy honeycomb core. Fly by wire
control system for elevons and flaps, with sur-
faces actuated by hydraulic servo units. No tabs.
Retractable airbrake above and below each wing.

FuseLace; Conventional semi-monocoque struc-
ture, ‘waisted’ in accordance with area rule; of
conventional all-metal construction except for
glassfibre radome and carbonfibre/light alloy
honeycomb panel over avionics compartment,
immediately aft of canopy. Small fixed strake.
with marked dihedral, near leading-edge of each
air intake trunk.

Tair. Unit: Cantilever fin and inset rudder only:
latter actuated by fly by wire control system via
hydraulic servo units. Much of fin skin and all
rudder skin of boron/epoxy/carbon composite
with honeycomb core of Nomex (fin) or light
alloy (rudder). Sweepback on fin leading-edge
45°. No tab.

LanpinG GEAR: Retractable tricycle type by Mes-
sier-Hispano-Bugatti, with twin nosewheels, and
single wheel on each main unit. Hydraulic retrac-
tion. nosewheels rearward., main units inward.
Oleo-pneumatic shock absorbers. Electro-hy-
draulic nosewheel steering, through 45° to each
side. Manual disconnect permits nosewheel unit
Lo castor through 360° for ground towing. Light
alloy wheels and tubeless tyres, size 360 x 135-6
on nosewheels, 750 x 230-15 on mainwheels.
Messier-Hispano-Bugatti hydraulically actuated
carbon composite disc brakes on mainwheels.
with anti-skid units. Runway arresler gear stan-
dard. Brake-chute in canister above jet nozzle.

Powgr PLANT: One SNECMA M53-5 turbofan en-
gine, rated at 53.9 kN (12,125 Ib st) dry and 88.3
kN (19,841 1b st) with afterburning, in initial pro-
dugtion aircraft. Under development for subse-
quent use is the M53-P2, rated al 64.3 kN (14.462
Ib st) dry and 95.1 kN (21,385 Ib st) with after-
burning. Movable half-cone centrebody in each
air intake. Internal fuel capacity 3,980 litres (875
Imp gallons) in 2000C, 3,870 litres (851 Imp gal-
lons) in 2000B. Provision for one jetlisonable
1,300 litre (286 Imp gallon) fuel tank under centre
of fuselage, and a 1,700 litre (374 Imp gallon) drop
tank under each wing. Total internal/external fuel
capacity 8,680 litres (1,909 Imp gallons) in 2000C,
8,570 litres (1,885 Imp gallons) in 2000B. Detach-
able flight refuelling probe forward of cockpit on
starboard side.

Accommopamion: Pilot only in 2000C, on Martin-
Baker F10Q zero/zero ejection seat, under trans-
parent canopy, in air-conditioned and pressurised
cockpit. Canopy hinged at rear to open upward.

SysreMs: ABG-Semca air-conditioning and pres-
surisation sysiem. Two independent hydraulic
systems, each at pressure of 280 bars (4.000 Ib/sq
in), to actuate flying control servo units, landing
gear, and brakes. Electrical system includes two
Auxilec 20110 aircooled 20k VA 400Hz constant
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Dassault-Breguet Mirage 2000C1 (SNECMA M53-5 afterburning turbofan engine) (Pilor Press)

AIR FORCE Magazine / June 1985



frequency alternalors, two Bronzavia DC trans-
formers, a SAFT 40Ah battery and ATEI static
inverter. Fly by wire flight control system. Eros
oxygen system.

Avionics anp EQuipmeNT: Thomson-CSF RDM
multi-mode radar, with operating range of 54 nm
(100 km; 62 miles). (Mirage 2000N will have ESD/
Thomson-CSF Antilope V ground-scan radar.)
Sagem Uliss 52 inertial platform. ESD Type 2084
central digital computer and Digibus digital data
bus, Thomson-CSF TMV-980 data display sys-
tem (VE-130 head-up and VHC-180 head-down)
(two head-down in 2000N), Sfena 605 autopilot,
Thomson-CSF/ESD ECM with VCM-65 display,
Matra Spirale passive countermeasures, LMT
Deltac Tacan, LMT NRAI-7A IFF transponder,
Socrat 8900 solid state VOR/ILS and [0-300-A
marker beacon receiver, TRT radio altimeter
(AHV-6 in 2000B and C, AHV-9 in export air-
craft, AHV-12 in 2000N), TRT ERA 7000 or EAS
BCU 750 V/UHF com transceiver, TRT ERA
7200 UHF secure voice com. Thomson-CSF Ser-
val radar warning receiver, SAT DDM infra-red
alerting system, Sfena UMP 7800 air data com-
puter, and Thomson-CSF Atlis laser designator
and marked targel secker {in pod on forward
starboard underfuselage station). Omera vertical
camera in 2000N.

ArmamiEnT: Two 30 mm DEFA 554 cannon in
2000C (not fitted in B or N}, with 125 rds/gun.
Nine attachments for external stores, five under
fuselage and two under each wing. Fuselage cen-
treline and inboard wing stations each stressed
for 1,800 kg (3.968 Ib) loads: other four fuselage
points for 400 kg (882 Ib) each, and outboard wing
points for 300 kg (661 Ib) each. Typical intercep-
lion weapons comprise two Matra Super 530 or
530D missiles (inboard) and two Matra 550 Magic
or Magic 2 missiles (outboard) under wings. Al-
ternatively, each of the four underwing hard-
poinls can carry a Magic. Primary weapon for
2000N is ASMP tactical nuclear missile. In an air-
to-surfuce role, the Mirage 2000C can carry up to
6.300 kg (13.890 Ib) of external stores, including
eighteen Matra 250 kg retarded bombs or Thom-
son-Brandi BAP 100 anti-runway bombs: sixteen
Durandal penetration bombs: three Malra BGL
1,000 kg laser guided bombs: seven Matra Be-
louga cluster bombs or Thomson-Brandt BM 400
400 kg modular bombs: one Rafaut F2 practice
bomb launcher: two Aérospatiale AS 301, Matra
Armal anti-radar, or Aérospatiale AM39 Exocel
anti-ship. air-to-surface missiles: four Matra LR
F4 rockel launchers. each with eighteen 68 mm
rockets: two packs of 100 mm rockets: two
Dassault-Breguet CC 630 gun pods. each with
two 30 mm cannon and ammunition: a Dassault-
Breguet COR 2 multi-camera pod or Dassault-
Breguet AA-3-38 Harold long-range obligue pho-
tographic (Lorep) pod: a Thomson-CSF Atlis
laser designator/marked target secker pod: two
Thomson-CSF DB 3141/3163 self-defence ECM
pods: one Thomson-CSF Caiman offensive or
intelligence ECM pod: or an Intertechnique
231-300 *buddy” type in-flight refuelling pod. Fu-
selage centreline and inboard underwing stations
are “wet’ for carriage of auxiliary fuel tanks (see
‘Power Plant” pavagraph for detuils). For air de-
fence weapon training, a Cubic Corpn AIS (air-
borne instrumentation subsystem) pod, exter-
nally resembling a Magic missile. can replace the
Magic on its launch rail, enabling pilot to simulate
a firing without carrying the actual missile.

DimMENSIONS, EXTERNAL:

Wing span 903 m 29 L 11Ysim)
Wing aspect ratio 2.03
Length overall: 2000C 14,36 m (47 ft 14 in)

20008 14.55 m (47 it %.in)
Height overall: 2000C 5.20m (17 ft 0% in)

2000B S5.05 m (16 ft 10% in)
Wheel track 340 m (11 fU 1% in)
Wheelbuse 5.00 m (16 ft 4% in)

AREA:

Wings. gross 41.0 m” (441.3 sg 1)
WuiGnTs ann Loanings (A with M53-5 engine. B

with M33-P2):

Weight empty (A)

2000C 7.400 kg (16,315 Ib)
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Weight empty (B):

2000C 7.500 kg (16,534 Ib)

20008 7.600 kg (16,755 Ib)
Max internal fuel:

2000C 3,145 kg (6,933 |b)

20008 3,055 kg (6,735 Ib)
Max external fuel:

2000C 3.720 kg (8,201 Ib)

20008 3,715 kg (8,190 Ib)

Max external stores load
T-O weight ‘clean’ (B):

6,300 kg (13,890 Ib)

2000C 10,860 kg (23,940 Ib)

2000B 10,960 kg (24,165 [b)
Max T-O weight (A):

2000C and B 16,500 kg (36.375 |b)
Max T-O weight (B):

2000C and B 17,000 kg (37,480 Ib)
Max wing loading (A):

2000C and B 402.44 kg/m* (82.47 Ib/sq ft)
Max wing loading (B):

2000C and B 414.63 kg/m? (84.97 Ibisg fi)

PERFORMANCE (Mirage 2000C: A with M53-5 en-
gine. B with M53-P2);
Max level speed: A, B over Mach 2.3
Max conlinuous speed: A, B Mach 2.2
{800 knots; 1.482 km/h: 921 mph 1AS)
Max speed at low aliitude without afterburning,
carrying eight 250 kg bombs and two Magic
missiles:
A. B over 600 knots (1,110 km/h; 690 mph)
Approach speed:

A 140 knots (260 km/h; 162 mph)
Landing speed:

A 125 knots (232 km/h; 144 mph)
Min speed in stable Right:

A 90 knots (167 km/h; 104 mph)

B 100 knots (185 km/h: 115 mph)
Max rate of climb at S/L:

A 15.000 m (49,200 fty/min

B 18.300 m (60,040 ft)/min
Time to 15,000 m (49,200 ft) and Mach 2:

A 4 min

Time from brake release to intercepl targel flying
at Mach 3 at 24,400 m (80,000 f1):

A less than 5 min
Service ceiling:

A 18.000 m (59.000 ft)
T-0 run with full military load:

A approx 1,200 m (3,940 f1)
Range (A):

with four 250 kg bombs

more than 800 nm (1,480 km; 920 miles)

with two 1,700 litre drop lanks
more than 1,000 nm (1.850 km; 1,150 miles)
with one 1,300 litre and two 1,700 litre drop
tanks 1.800 nm (3,335 km: 2,073 miles)
& limits: normal +9
ultimate +13.5

GULFSTREAM
GULFSTREAM AEROSPACE CORPORATION:
PO Box 2206, Savannah, Georgia 31402-2206, USA

GULFSTREAM AEROSPACE
GULFSTREAM lll (SPECIAL MISSIONS
VERSIONS)

USAF designation: C-20A

Grumman American (now Gulfstream Aero-
space) announced the resumption of the Gulfstream
111 executive jet programme in the Spring of 1978. A
prolotype, converted from a production Grumman
Gulfstream I1, made its first flight on 2 December
1979, followed by a second prototype on 24 De-
cember 1979. FAA certification was received on 22
September 1980. By early 1985 the company had a
backlog of three orders for the Gulfstream I11, pro-
duction of which will continue at least until deliv-
eiies of the Gulfstream IV begin in 1986.

The United States Air Force announced on 7
June 1983 that il had awarded Guifstream Aero-
space Corporation a firm fixed-price conltraclt cov-
ering the lease of standard off-the-shelf Gulfstream
1 transports for USAF’s airlift requirements, with
accommodation for four crew and 14 passengers, as
replacements for Lockheed C-140 aircraft under
the Air Force Special Air Missions task (C-SAM).
Valued at approximately $3.2 million for FY 1983,
the contract covered the lease of three aircrafl dur-
ing fiscal years 1983 and 1984, These aircraft have
now been purchased outright, and funds are being
requested for an additional eight aircraft. 1f ap-
proved, the overall value of the contract lo
Gulfstream Aerospace will be some $300 million.
The first aircrafl (designated C-20A) was delivered
lo the US Air Force on 16 September 1983, with the
remaining two following in October. Gulfstream
Aerospace is providing logistics and contract sup-
port at Andrews AFB. Maryland, and Ramslein
AB, Germany. During the first year of USAF opera-
lions, the C-20A achieved a 99.2 per cent mission
completion success rale,

In late 1979 Gulfstream Acrospace began work
with the Royal Danish Air Force to adapl the
Gulifstream 111 to the special needs posed by Den-
mark’s fishery patrols, covering some 160,000 nm?
(549,500 km?2; 212,155 sq miles) around Greenland,
and B85.000 nm? (291,912 km?: 112.708 sq miles)
around the Faeroe Islands. Consideration had to be
given to the possibility of bad weather preventing a
landing at either of these places, necessitaling an
800 nm (1,482 km: 921 mile) fight to an alternative
landing field. In addition to this primary role, the
chosen aircraft was required to be suitable for air-
drop, medevac (including airborne surgery), SAR,
tactical air transport, and other special duties, in-
cluding VIP transportation for members of the
Danish Royal Family. The RDAF ordered three

One of USAF's C-20A (C-SAM) off-the-shelf Guifstream Il transports
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Gulifstream I1ls to replace eight Douglas C-47s then
in use, and to supplement the activities of three
Lockheed C-130s. Allocated to No. 721 Squadron,
they are based at Vaerlgse, near Copenhagen. and
detach in rotation for one-month periods of duty at
Sendrestrgm AB. Greenland. Designated Gulf-
stream SMA-3 (Special Missions Aircraft), the air-
craft were delivered in late 1981 and early 1982.

In its primary role for fishery patrol, the RDAF
operates the Gulfstream 111 with a crew of seven,
comprising pilol, co-pilot, flight engineer, navi-
gator, observer, photographer, and radio operator.
The radio operator’s station is on the port side of the
cabin, immediately aft of the door, and his equip-
ment includes dual HF and VHF/UHF com. This
equipment is easily removed, and the seal can be
turned 90° to port so that Lhe position may be used
alternatively by an observer. who also has a pur-
pose-built station on the starboard side opposite.
Standard Gulfstream [11 windows are retained, as
adequate field of view is provided without the need
for drag-producing bubble windows. The navi-
gator’s station is aft of the radio operator’s position
on the port side. This position is equipped with a
master console for the Texas Instruments APS-127
sea surveillance radar, dual control display units for
the Litton 72R INS, a VHF navigation system, and
basic flight instrumentation, including rate of climb
and airspeed indicators. Provision has been made
for later installation of a VHF/Omega nav system if
this is considered necessary,

The RDAF Gulfstream 111 has some structural
differences to provide essential multi-role capabili-
ly. These include a 1.60 x 2.11 m (63 x 83 in) cargo
door on the starboard side of the fuselage, forward
of the wing: a cargo roller conveyor system in the
cabin floor aft; an overhead cable system for the
attachment of drop-load parachute lanyards; and a
flare launch system in the rear fusclage, on the port
side just aft of the wing trailing-edge. This last
feature permits the launch of various pyrotechnic
and/or signalling devices, including parachule
fares as large as the LAU-2B. The existing 0.72 x
0.91 m (28.5 x 35.75 in) baggage door on the port
side of the fuselage, aft of the wing, is flight-open-
able for the airdrop of emergency supplies and/or
survival equipment. ‘The installation of an AN/
APS-127 radar antenna in the nose of the aircrafl
represenis no more than an allernative to the weath-
er radar carried by commercial Gulfstream I11s, but
substitution of the radar display for the weather
raduar display in the instrument panel has necessi-
tated some movement of the surrounding instru-
ments and the inclusion of four sub-panels below
the main pilot and co-pilol instrument panels.
Standby airspeed, altitude. and attitude indicators
have been installed on the glareshield panel, and
olher non-standard instrumentation includes dual
Sperry AD650 Series attilude and RD650 horizon-
tal situation indicators, an SPZ-800 autopilot, and a
Teledyne angle of altack indicalor.

Experience with the RDAF Gulfstream [lls led
Gulfstream to announce in September 1983 devel-
opment of a dedicated multi-mission version of the

Gulfstream SRA-1 demonstrator with underbelly SLAMMR
(side looking airborne multi-mode radar) pod

aircraft, designated SRA-1 (Surveillance and Re-
connaissance Aircraft). The prototype SRA-I
(MN47449) was first flown on 14 August 1984, follow-
ing a rollout ceremony at Savannah, Georgia, which
was attended by represeniatives from 32 nations.
The aircraft was introduced publicly at the Farnbor-
ough Air Show in England in September 1984, As
rolled out, the SRA-1 prototype featured winglip
mounted antenna pods, but these were replaced
subsequently by standard Gulfstream 111 winglets,
which will be fitted on all production aircraft unless
customer specifications dictate otherwise. The
SRA-| can be supplied with fully integrated or
stand-alone systems, according (o customer re-
quirements, for electronic surveillance, command
control, stand-off high altitude reconnaissance.
maritime patrol and surface surveillance, and anli-
submarine warfare missions. or combinations of
those roles. In addition, the aircrafl can be recon-
figured rapidly for VIP transportation, as a person-
nel/administrative transport with 18 passengers
plus one attendant. for medical evacuation with 15
litter paticnts and two medical staff, or as a freight
transport with provision forup to 3,220 kg (7.1001b)
of priorily cargo.

Gulfstream’s rationale in developing the SRA-I
points to the lack of development costs (although no
flight testing with external stores will be done until
individual customer requirements have been de-
fined); low acquisition and operuting costs com-
pared with current aircraft offering similar capabili-
lies: availability of integrated or stand-alone sys-
lems as required by the customer: availability of off-
the-shelf systems, with minimal R&D costs: and
the provision of readily exportable and supportable
syslems. The company's marketing associates for
the SRA-1 programme include: Grumman Aero-
spuce (systems integration work); CAl Division of
Recon Optical (long-range cameras); California Mi-
crowave (communications collection systems): EM
Systems (electronic support measures system):
Goodyear Aerospace (synthelic aperture radar);
ltek Optical Systems (long-range cameras):
Molorola (sideways looking airborne multi-mode
radar); Texas Instruments (maritime surveillance

radar): and Tracor Applied Sciences (systems inte-
gration). Gulfstream Aerospace is also in discus-
sion with a number of other potential suppliers/
contractors. In early 1985 the company reported
that sales discussions were under way with at least
six governments from among some 25-30 civilian
and military agencies thal had expressed strong
interest in the SRA-1. These are believed lo include
the government of China and the government of
West Germany.

The SRA-1 is externally similar to the RDAF
Gulfstream 111, but has six wing stations for exter-
nal stores (907 kg; 2.000 Ib at each inboard station,
680 kg; 1,500 Ib al each mid-span stalion. and 272
ke; 600 Ib at each outboard station). When exhibited
at Famborough. the prototype was equipped with a
5.8 m (19 ft) long Motorola sideways looking air-
borne multi-mode radar (SLAMMR) pod mounted
on a pylon beneath the forward fusclage; a 1.60m (5
ft3in)highby 2.11 m(6ft 11in) wide upward hinged
cargo door at the front of the cabin on the starboard
side; a Might-openable baggage door for airdropping
Mares and rescue equipment; and an optically Mt
window replacing the standard port side front cabin
window for use with infra-red imagers or a pan-
oramic camera. The cabin interior was configured
for five console positions for communications col-
lection, ESM (two), and ASW/maritime sensor and
tactical co-ordination operators, plus an Itek 76 cm
{30 in) bar panoramic camera. The aircraft has since
been reconfigured for presentation at the Paris Air
Show in June 1985 with a Goodyear VPD 8 synthet-
ic aperture radar in place of the SLAMMR; long-
range optical camera (Lorop): chaff dispenser sys-
tem: tail-mounted infra-red countermeasures; and
four consoles for systems operators.

In electronic surveillance configuralion the
SRA-1 is equipped with a 20MHz 1o 1.200MHz
communications inlercept system; a 0.5GHz to
40GHz electronic support measures (ESM) sys-
tem; and VHF/UHF/HF communications for C*
functions; permilting accurale detection. location,
analysis. and classification of electronic signals.
Operational capabilities include compuler dala
bases 1o provide automatic signal analysis. A typ-

LEFT: SRA-1, mid-cabin, looking torward, with mission director’s display at left, SLAMMR console at right.
RIGHT: Inside the SRA-1 demonstrator: Lorop camera in right foreground
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ical electronic surveillance mission for the SRA-1

with a crew of ten would have a gross weight of

31,743 kg (69,981 1b), providing a long-range patrol

endurance of 8.8 hours and a range of 3,565 nm

(6,607 km: 4,105 miles) with 1,361 kg (3,000 Ib) fuel

reserves (1SA, zero wind). For a high altitude loiter

mission at the same mission gross weight and re-

serves, lhe SRA-1 could remain airborne for 9.6

hours, with a range of 3,257 nm (6,036 km; 3,750

miles).

In the maritime patrol role the SRA-1 is equipped
with high definition, all-weather, real-lime search
radar in a hinged nosecone: a forward looking infra-
red system (FLIR); ESM systems; and stowage and
manual launch systems for survival/rescue equip-
ment, marine markers, and flares. With a crew of
five, mission gross weight of 30,810 kg (67.924 Ib),
and a fuel reserve of 1,361 kg (3.000 Ib), ISA zero
wind. the SRA-1 thus equipped has a mission dura-
tion 0f 9.2 hours and a range of 3,017 nm (5.591 km;
3,474 miles) at a 9,140 m (30,000 ft) patrol altitude.
For SAR missions, al a gross weight of 31,842 kg
(70,200 Ib) including a 1,032 kg (2,276 1b) retained
payload, the SRA-1 can operate within a 1.000 nm
(1,853 km: 1,151 mile) radius of action and fly an 8-
hour mission.

In reconnaissance configuration the SRA-1 is
equipped wilh real-time, all-weather, moving target
indicator SLAR; long-range oblique photographic
cameras, which may include electro-optical capa-
bility: and an ESM system. With a crew of seven the
aircrafl has a loiter endurance of 9.7 hours at al-
titudes above 7.620 m (25.000 fu).

For anti-submarine wurfare missions the SRA-|1
can be equipped with a high definition maritime
surveillance radar with periscope/snort detection:
FLIR; 2 boom mounted magnetic anomaly detector
(MAD) extending from the rear fuselage bencath
the fin/rudder: ESM: acoustic processing equip-
ment; sonobuoys: and automated data recording for
post-flight mission analysis. Weapons can include
Harpoaon anti-shipping missiles and Sting Ray tor-
pedoes,

The following description applies to the standard
Gulfstream SRA-1:

Tyre: Twin-turbofan multi-role military aircraft.

WinGs: Cantilever low-wing monoplane of light al-
loy construction. Wing section NACA 0012
(modified) at wing station 50; NACA 63A009.5
(modified) at wing station 145; NACA 64 series
(modified) at wing station 385. Dihedral 3°. Inci-
dence 3° 30" al wing station 50; 1° 30" at wing
station 145; and —0° 30" at wing station 414,
Sweepback 27° 40" at quarter-chord. NASA
(Whitcomb) wingtip winglets. One-piece single-
slotted Fowler trailing-edge flaps. Spoilers for-
ward of flaps, 1o assist in lateral control, can be
extended for use as airbrakes. All control sur-
faces actuated hydraulically, with manual rever-
sion. Trim tab in port aileron. Anti-icing by en-
gine bleed air.

FuseLace: Conventional semi-monocoque struc-
ture of light alloy. Glassfibre nosecone hinged for
access.

TaiL Uwnir: Cantilever T Lail structure of light alloy,
with composite rudder. Sweptback horizontal
and vertical surfaces. Trim tab in rudder and each
elevator. Powered conlrols.

LanDiNG GEAR: Retractable tricycle type, with
twin wheels on each unit. Inward retracting main
units; steerable nosewheel unit retracts forward.
Mainwheel tyres size 34 x 9,25-16, pressure 12.0
bars (175 Ib/sq in). Nosewheel tyres size 21 x
7.25-10, pressure 7.9 bars (115 Ib/sq in). Good-
year aircooled carbon brakes, with Goodyear
fully modulating anti-skid units.

Power PLant: Two Rolls-Royce Spey Mk S11-8
turbofan engines, each 50.7 kN (11,400 Ib s5t), pod
mounted on sides of rear fuselage. Rohr target
type thrust reverser forms rear part of each
nacelle when in the stowed position. All fuel in
integral tanks in wihgs, with total capacity of
15,868 litres (4.192 US gallons).

AccommonaTion: Flight deck crew of two or
three. Cabin interior configurations as described
in introductory paragraphs, with maximum seat-
ing capacity for 19 passengers in pressurised and
air-conditioned cabin. Galley and toilet stan-
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dard. Large baggage compartment at rear of cab-
in, capacity 907 kg (2,000 Ib). Upward opening
cargo door on starboard side at front of cabin.
Integral airstair door at front of cabin on port
side. Electrically heated wraparound wind-
screen.

SvsTems: Cabin pressurisation system with max
differential of 0.65 bars (9.45 Ib/sq in). Two inde-
pendent hydraulic systems, each 103.5 bars
(1,500 Ib/sg in), each with own bootstrap reser-
voir. Emergency pressure provided by nitrogen
system rated at 207 bars (3,000 Ib/sq in). All flying
controls powered hydraulically, with manual re-
version. APU in tail compartment. Electrical
syslem is basically of 115/200V AC at 400Hz,
provided by three three-phase variable speed al-
ternators each rated at 36kVA, two engine-driv-
en, the third by the APU. Each engine driven
alternator is provided with a 30kVA solid stale
converter Lo give 25kVA 115/200V three-phase
AC at 400Hz. but the alternator of the controlled
speed APU does not need a converter. The ca-
pacity of a single converter is sufficient for the
entire AC requirement of the aircrafl. The system
also includes a 300A 28V DC itransformer-rec-
lifier, an BOOVA 115V 400Hz single-phase, solid
stale battery powered inverter for emergency AC
power, two 24V nickel-cadmium storage bat-
teries, and an external power socket.

AvIONICS aND EouieMENT: Standard communica-
tions and navigation systems include dual HF
com and dual VHF/UHF com: dual VHF naviga-
tion. 1LS. and marker beacon receivers; dual LE/
ADF; IFF/ATC system: dual DME; weather ra-
dar; radio altimeter; intercom: dual INS; Tacan;
VHF/UHF DF system; and cabin paging system.
Mission avionics and equipment according to
customer requirements and as detailed in earlier
part of description.

DIMENSIONS, EXTERNAL:

Wing span 23.72 m (77 ft 10 in)
Wing aspect ratio 6.0
Wing chord at root (fuselage centreline)

5.94 m (19 ft 5% in)

1.63 m (5 ft 4% in)

2532 m (83 ft | in)

22.66 m (74 ft 4 in)

7.43 m (24 ft 4% in)
8.23 m (27 fL 0 in)

Winglet height
Length overall
Fuselage length
Height overall
Tailplane span

Wheelbase 10.72 m (35 £t 2 in)
Passenger door (fwd, port);
Height 1.57 m (5 ft 2.in)
Width 091 m(3A0in)
Cargo door (fwd, sthd):
Height 1.60 m (5 ft 3 in)
Width 2.1l m (6 ft1lin)
Baggage door (rear):
Height 0.72 m (2 ft 44 in)
Width 0.90 m (2 ft 11% in)

DIMENSIONS, INTERNAL:
Flight deck volume
@abin (excl flight deck):

Length 12.60 m (41 ft 4 in)
Width 2.24 m (7 ft 4 in)
Height 1LBSm (6 £t 1in)
Volume 42.53 m* (1,502 cu f1)

Rear baggage compartment volume
4.44 m* (157 cu ft)

351 m* (124 cu f1)

AREAS:
Wings. gross 86.83 m? (934.6 sq ft)
Ailerons. incl tabs (total) 2.68 m?2 (28.86 sq f1)
Trailing-edge flaps (total) 11.97 m? (128.84 sq ft)
Flight spoilers (total) 2.87 m? (30.88 sq ft)
Ground spoilers (total) 4.59 m? (49.39 sq f1)
Winglets (total) 2.38 m? (25.60 sq ft)
Fin 10.92 m* (117.53 sq fi)
Rudder 4.16 m* (44.75 sq f1)
Horizontal tail surfaces (total)
12.70 m? (136.69 sq ft)
Elevators (total) 5.22 m* (56.22 sq fi)
WEIGHTS:
Manufacturer’s bare weight
14,834 kg (32,703 Ib)
Basic weight empty (excl mission equipment)
16,408 kg (36,173 Ib)
12,836 kg (28.300 1b)
3.220 kg (7,100 Ib)
31.615 kg (69.700 Ib)

Max fuel load
Max payload (cargo)
Max T-O weight

31,842 kg (70.200 |b)
19,958 kg (44,000 1b)
26.535 kg (58,500 Ib)

Max ramp weight
Max zero-fuel weight
Max landing weight

*PeErRFORMANCE (at max T-O weight except where

indicated):
Max cruising speed
Mach 0.85 (501 knots; 928 km/h; 576 mph)
Long-range cruising speed
Mach 0.77 (442 knois; 818 km/h; 508 mph)
Approach speed al max landing weight
136 knots (252 km/h; 157 mph)
Stalling speed at max landing weight
105 knots (195 km/h; 121 mph)
Max rate of climb at S/L
1,158 m (3,800 ft¥min
Rate of climb at S/L, one engine out
365 m (1,200 ft)/min
Max operating altitude 13,720 m (45,000 ft)
FAA balanced T-O field length
1,554 m (5,100 f)
FAA landing distance 975 m (3,200 )
NBAA range at Mach 0.77, with three crew, 726
kg (1,600 Ib) payload:
IFR reserves
3,500 nm (6,486 km: 4,030 miles)
VFR reserves
3,940 nm (7.302 km: 4,537 miles)

* Sew alue imtroductory tert for trpicol SRA-1 mission pecformances

NDN

NDN AIRCRAFT LTD: Isle of Wight Airport,

Sandown, Isle of Wight, UK
NAC1 FREELANCE

The NACI Freelance retains many features of the
BN-3 Nymph light aircraft (G-AXFB) designed by
Mr M. D. Norman and the late Mr John Britten. first
flown on 17 May 1969 and last described fully in the
1972-73 Jane's. Mr Norman, now the Managing
Director of NDN Aircraft Ltd, acquired that pro-
lotype, together with design drawings and design
data. The overall dimensions of the Freelance are
not greatly changed. but the entire design has been
updated and now has a new wing section, re-
designed ailerons and flaps, a longer cabin, integral
fuel tanks, and the latest available instruments and
avionics.

The Freelance is intended to be suitable for a
wide range of specialised tasks including air am-
bulance. glider and banner towing, agricultural
spraying and dusting, acrial photography, and para-
chutist transport. Wing folding is offered as an op-
tional feature for production aircraft, which are to
be marketed by a new (1984) company known as
The Norman Aeroplane Company Litd (NAC). The
aircraft can also be fitted with interchangeable
wheel, ski, and float landing gear.

Construction is mainly of metal, and is described
as being at least as lightweight and efficient as the
best-selling US counterparts, but with fewer parts,
to simplify production. The prototype (G-NACI),
which made its first flight on 29 September 1984, is
powered by a 134 kW (180 hp) Avco Lycoming
0-360-A flat-four engine; flight testing towards cer-
tification was continuing in early 1985,

Tyre: Four-seat multi-purpose utility aircraft.

Wings: Strut braced high-wing monoplane. Wing
section NACA 23012 (modified). Dihedral 1° 30*
from roots. Incidence 3® 30'. No sweepback.
Constant chord conventional two-spar all-metal
structure of Alclad light alloy, including trailing-
edge flaps and ailerons, braced on each side by
single strut from fuselage floor line. No tabs.
Optional wing folding enables wings to be swung
back within 30 s of engine shutdown, permitting
aircraft to be stored withina4 x 9m (13 ft Lin x
29 f1 6 in) space.

FuseLace: Conventional semi-monocoque struc-
ture of basically rectangular section, with
frames, stringers, and Alclad light alloy sheet
covering. Glassfibre engine cowling.

TaiL Unit: Cantilever all-metal structure, with
sweptback vertical surfaces and non-swepl rec-
tangular horizontal surfaces. Small dorsal fin. No
tabs in rudder or elevators.
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Prototype NDN NAC1 Freelance four-seat multi-purpose utility aircraft

LanpinG GEAR: Non-retractable tricycle gear
standard. Wheel/ski and float gear, and balloon
tyres, available optionally.

Power PLANT: One 134 kW (180 hp) Aveo Lycom-
ing O-360-A flat-four engine, driving a Sensenich
two-blade fixed-pitch (optionally constant-
speed) metal propeller with spinner. Two fuel
tanks in each wing, combined capacity 227 litres
(50 Imp gallons). Refuelling point above each
wing.

AccomMoDpaTiON: Side by side individual seats, in
pairs, for pilot and up to three passengers in fully
enclosed cabin, access to which is via a forward
opening door on the port side. Similar door op-
tional on starboard side. Baggage space behind
rear seats, with loading door on port side of fuse-
lage. Rear (sliding) door optional, for paradrop-
ping. Cabin can be configured for one specially
designed full-length stretcher, plus medical atten-
dant, in addition to pilot.

SysTeMs: Hydraulic system, pressure 34.5 bars
(500 Ib/sq in), for mainwheel brakes. DC elec-
trical system includes 28V 60A alternator and
25Ah battery. Exhaust muff heater with punka
louvres for cabin ventilation.

Avionics: Normal instrumentation for VFR and
IFR flying. General Aviation Class | radio equip-
ment optional.

EquipmenT: Wide variety of equipment options,
according to role. These can include towing gear
for sailplane (up to 907 kg: 2,000 Ib AUW) or
banners; passengers’ ski carrying bin in rear fuse-
lage;a 378.5 litre (100 US gallon) detachable belly
spraytank, plus boom and nozzles or Micronair
atomisers; outward opening cabin windows for
aerial photography; rear (sliding) door for para-
dropping; and ambulance kit (see 'Accommoda-
tion' paragraph).

DIMENSIONS, EXTERNAL:

Wing span 11.99 m (39 ft 3.9 in)
Wing chord, constant .32 m(4ft4in)
Wing aspect ratio 9.15

3.66 m (12 ft 0 in)
7.21 m (23 ft 7.7 in)
2.90 m (9 ft 6 in)
3.66 m (12 f1 0 in)
2.18 m (7 ft 2 in)
2.08 m (6 ft 10 in)
1.93 m (6 ft 4 in)

Width, wings folded
Length overall
Height overall
Tailplane span
Wheel track
Wheelbase
Propeller diameter
Passenger door (port):
Height
Width
Height to sill
DIMENSIONS, INTERNAL;

0.91 m (3 ft 0 in)
0.86 m (2 ft 10 in)
0.76 m (2 ft 6 in)

Cabin:
Length 2.69 m (8 ft 10 in)
Max width 1.04 m (3 ft 5 in)
Max height 1.22 m (4 f1 0 in)
AREAS:
Wings, gross 15.70 m? (169.0 sq ft)

Ailerons (total) 1.38 m? (14.9 sq f1)
Trailing-edge flaps (total)  1.86 m? (20.0 sq f1)
Fin 0.72 m? (7.74 sq ft)
Rudder 0.53 m? (5.66 sq ft)
Tailplane 2.01 m2 (21.6 sq ft)
Elevators (total) 1.24 m? (13.4 sq fi)
WEIGHTS AND LOADINGS:
Basic weight empty, equipped
635 kg (1,400 1b)
Max T-O and landing weight
1,111 kg (2,450 1b)
Max wing loading 70.74 kg/m? (14.50 Ib/sq f1)
Max power loading  8.28 ke/kW (13.61 Ib/hp)

PERFORMANCE (estimated at max T-O weight):
Max level speed at S/L .
121 knots (225 km/h; 140 mph)

Major customer for the BAe 146 airliner is Pacific Southwest Airlines of the USA
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Cruising speed at S/L (75% power)
117 knots (217 km/h; 135 mph)
Stalling speed, power off:
flaps up 52 knots (95 km/h: 59 mph)
flaps down 49 knots (91 km/h; 56 mph)
Max rate of climb at §/L. 244 m (8OO f1)/min
Service ceiling 5,180 m (17.000 ft)
T-O to 15 m (50 f1) 421 m (1,380 ft)
Landing from 15 m (50 f) 342 m (1,120 ft)
Max range at 75% power, no reserves
834 nm (1,545 km; 960 miles)

BAe
BRITISH AEROSPACE (Aircraft Group, Civil Divi-
sion): Hatfield, Hertfordshire ALIO 9TL, UK

BAe 146

First flown on 3 September 1981, the BAe 146
enlered service (with Dan-Air) on 27 May 1983 and
is in production in Iwo basic passenger versions,
the Series 100 and Series 200, as described in the
1984-85 June's. Orders and options totalled 79 by
the beginning of 1985, at which time about 20 were
in service. Customers were then as follows:

Orders  Options
AirPac (Alaska)
Air Wisconsin
Ansett (Airlines of Western Australia)
Aspen Airways
Dan-Air
Mali government
*Ministry of Defence (Royal Air Force)
Pacific Southwest Airlines
TABA (Brazil)
The Queen’s Flight (Royal Air Force)
*For evaluation prior to order for The Queen’s Flight; re-
turned in 1984 and leased 1o Dan-Air and PSA

1)
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The following additional variants were announced
in the Autumn of 1984:

BAe 146-300

Launch of the design and engineering phase of
this ‘stretched’ version of the BAe 146 regiona)
airliner was announced on 3 September 1984, First
flight is planned for 1987, and first deliveries for
1988.

The 146-300 will have a fuselage 3.15m (10ft 4 in)
longer than that of the existing Series 200, and will
seal 122 passengers at 81 cm (32 in) pitch or up to
130 at 74 em (29 in) pitch. To cater for the increased
weights, modifications will be made to the wing
aerodynamics and the ALF 502 turbofan engines.
The outer wings will embody new technology de-
rived from BAe work on developments of the Air-
bus A300/310/320 family, and will have a small wing-
let above and below each tip. Power plant will
compnise four ALF 502R-7 turbofans, each devel-
oping 33.36 kN (7,500 Ib st), and internal fuel capac-
ity will be increased from 11,547 litres (2,540 Imp
gallons) to 12,901 litres (2,838 Imp gallons) by using
additional tanks in the wing root fairings. This mod-
est increase in fuel capacity will enable the 146-300
to carry about 20 per cent more payload than the
146-200. Other changes will include a new, fully
digilal autopilot, and an avionics suite with either
EFIS (electronic flight instrumentation system) or
conventional instrument displays.

DIMENSIONS, EXTERNAL:

Wing span 26.34 m (86 ft 5 in)

Wing area, gross 77.30 m? (832.0 sq ft)

Wing aspect ratio 8.97

Length overall 31.75 m (104 ft 2 in)

Height overall B.56 m (28 ft 1 in)

Fuselage diameter (max) 3.56 m (11 ft 8 in)

Tailplane span 11.09 m (36 ft S in)

Wheel track 4.72 m (15 ft 6 in)
DIMENSIONS, INTERNAL:

Cabin (excl flight deck, incl galley and toilets):

Length 20.95 m (68 f1 9 in)
Max width 3.3 m (Ll fLlin)
Max height 2.02 m (6 ft 74 in)

Baggage/freight holds, underfloor
24.54 m* (860 cu ft)
WEIGHTS AND LoapinGs (estimated):
Typical operating weight empty
24,721 kg (54,500 Ib)
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Max T-O weight

Max zero-fuel weight

Max landing weight

Max wing loading

586.5 kg/m? (120.2 Ib/sq ft)
340.1 ke/kN (3.33 Ib/lb st)

BAe 146 (FREIGHTER VERSIONS)

Simultaneously with its announcement of the
BAe 146 Series 300, British Acrospace revealed
plans to introduce freighter versions of the Series
100 and 200. Cabin volume will allow the 146-200
freighter to carry six standard 2.74 x 2.24 m {108 x
88 in) pallets, with space for an extra half pallel.
Minor modifications to the standard floor make
possible a maximum freight payload of 9.979 kg
{22,000 Ib), and the foor stressing will permil a
maximum individual pallet load of 2,721 kg (6,000
Ib). Later versions, making use of further structural
developments, will enable payloads of up to 12,973
kg (28,600 Ib) to be carried.

The freight door will be located in the rear fuse-
lage, allowing normal passenger Facilities to be re-
tained at the front of the cabin for use in a Combi
configuration; the rear passenger door is retained
separately.

DiMENSIONS, EXTERNAL: As for 146-300 except:

Length overall:

45,360 kg (100,000 Ib)
37,648 kg (83,000 Ib)
40,823 kg (90,000 Ib)

Max power loading

Series 100 26,16 m (85 ft 10 in)
Series 200 28.55 m (93 f1 & in)
Passenger doors (port, fwd and rear):
Height 1.83 m (6 ft 0in)
Width 0.85 m (2 fl 9% in)
Height to sill:
fwd 1.88 m (6 f1 2 in)
rear 1.98 m (6 f1 6 in)
Freight door (rear):
Height 1.98 m (6 ft 6 in)
Width:
146-100 292m {917 in)
146-200 3.30 m (10 ft 10 in)
CASA

CONSTRUCCIONES AERONAUTICAS SA: Rey
Francisco 4. Apartado 193, Mudrid 8, Spain

CASA C-101 AVIOJET
Spanish Air Force designation: E.25 Mirlo

(Blackbird)

Chilean Air Force designation: T-36 Halcon

{Hawk)

CASA and the Spanish Ministerio del Aire signed
a contracl for this basic and advanced military jet
trainer on 16 Seplember 1975, The contract covered
construction of four flying prototypes (first flights
27 June and 30 September 1977, 26 January and 17
April [978) and two airframes for static and fatigue
testing. MBB (West Germany) and Northrop
(USA) collaborated in the design, the latter com-
pany providing assistance with the inlet design and
that of the *Morcasa’ wing section.

To minimise cost and maintenance. the C-101 is
built on modular lines. with ample space within the
airframe for equipment for any Lraining mission
likely to be required. The C-101 is fully aerobatic.
and is able to carry out such additional dutics as
ground attack, reconnaissance, escorl, weapons
training. electronic countermeasures (ECM). and
photographic missions. Manufacture is entirely by
CASA except for the nosewheel unit. which is pro-
duced in the UK by Dowty Rotol. Wings and main
landing gear units are built at Getafe and fuselages
at Seville. Aircraft for Chile are assembled and
partially manufactured locally by ENAER. Span-
ish production started at the beginning of 1978, and
Lhe first production aircraft made its inilial Night on
8 November 1979,

The following versions have been announced:

C-I0IEB. Initial production trainer version for
Spanish Air Force, with 15.57 kN (3,500 Ib st)
TFET731-2-2] engine. Total of 88 delivered from 17
March 1980: now in service with the Academia
General del Aire of the Fuerza Aérea Espaiola al
San Javier and the 41° Grupo al Zaragoza. De-
scribed in 1983-84 Jane's.

C-101BB. Armed export version, with 16.46 kN
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(3,700 Ib st) TFE731-3-1] engine, ordered by air

forces of Chile (17 BB-02) and Honduras (four BB-

03, with options on eight more). similar except for

avionics. All except first four BB-02s are for licence

assembly and partial local manufacture by ENAER
in Chile.

C-101CC. Light altack version, with more power-
ful TFE731-5-1) engine (normal rating 19.13 kN:
4,300 Ib st, military power reserve (MPR) rating
20.91 kN; 4,700 1b st) and other modifications, First
of two prototypes flown on 16 November 1983.
Twenty CC-02 ordered by Chile as A-36 Haledn.

C-101DD. Enhanced training version, announced
in 1984. Additional avionics include Ferranti FD
4500 all-digital head-up display and weapon aiming
computer. Ferranti FIN 1100 strapdown inertial al-
titude and heading reference system, GEC Avi-
onics AD 6601-11 Doppler velocity sensor. TRT
AHV-8 radio altimeter, and Collins AN/ARC-
182(V) UHF/VHE. Power plant as for C-101CC.
Due to fly in Spring 1985.

The following description applies to the standard
C-101BB excepl where indicated:

Tyee: Tandem two-seat basic and advanced Lrainer
and light tactical aircraft.

Wings: Cantilever low-wing monoplane. Wing sec-
tion Norcasa 15, thickness/chord ratio 15%. Di-
hedral 5°. Incidence 1°. Sweepback at quarter-
chord 17 53°. All-metal {aluminium alloy) three-
spar fail-safe stressed-skin structure, with six-
bolt attachment to fuselage. Plain ailerons and
slotted (railing-edge flaps. of glassfibre/honey-
comb sandwich construction. Flap track guides
of titanium. Ailerons actuated hydraulically, with
electrically actuated artificial spring feel and
manual backup. Ground adjustable tab on port
aileron.

FuseLace: All-metal semi-monocoque fail-safe
struclure. Hydraulically operated aluminium
honeycomb airbrake under centre of fuselage.

Tait. UniT: Cantilever all-metal structure, with
electrically actuated variable incidence tailplane.
Aluminium honeycomb rudder and elevators. ac-
tuated manually via push/pull rods. Electrically
actuated trim tab in rudder. Twin ventral strakes
under jelpipe on armed versions.

LanpinG GEAR: Hydraulically retractable tricycle
type. with single wheel and oleo-pneumatic
shock absorber on each unit. Forward retracting
Dowty Rotol nose unit, with non-steerable nose-
wheel and chined tubeless tyre size 457 x 146 (18
* 5.75-8). Inward retracting mainwheels with
tubeless tyres size 622 x 216(24.5 x 8.5-10)and
hydraulically actuated multi-disc brakes.

Powgr Prawt: One Garretl TFE73| non-after-
burning turbofan engine (see model listings for
details), with lateral intake on each side of fuse-
lage abreast of second cockpil. Fuel in one 1,155
litre (254 Imp gallon) fuselage bag tank, one 575
litre (126.5 Imp gallon) integral tank in wing
centre-section, and two ouler wing integral

tanks, for ferry missions, each of 342 litres (75.25
Imp gallons). Total usable internal fuel capacity
1,730 litres (380.5 Imp gallons) normal, 2,414
litres (531 Imp gallons) maximum. Fuel system
permits up to 30 s of inverted fight. Pressure
refuelling point beneath port air intake; gravity
fuelling point for each tank. No provision for
external fuel tanks. Oil capacity 8.5 litres (1.8
Imp gallons).

AccommopaTion: Crew of two in landem, on Mar-
tin-Baker 0L zerofzero ejection seals, under in-
dividual canopies which open sideways to star-
board and are separated by internal screen. Rear
(instructor’s) seat elevated 32.5 cm (12% in).
Cockpit pressurised and air-conditioned by en-
gine bleed air. Dual controls standard.

SysTems: Hamilton Standard three-wheel boot-
strap type air-conditioning and pressurisation
system, differential 0.28 bars (4.07 Ib/sq in), using
engine bleed air. Single hydraulic system. pres-
sure 207 bars (3.000 Ib/sq in), for landing gear.
ailerons, faps, airbrake. anti-skid units, and
wheel brakes. Backup system comprising com-
pressed nitrogen bottle for landing gear extension
and accumulator for aileron boosters and emer-
gency braking. Pneumatic system for air-condi-
lioning, pressurisation, and canopy seal. Elec-
trical system includes 28V 9kW DC starter/
generator, iwo 700VA static inverters for 115/26V
single phase AC power. and two 24V 23 Ah nickel-
cadmium balteries for emergency DC power and
engine starting. High pressure gaseous oxygen
System.

Avionics anp EguipmenT: Standard C-101BB
equipped with Magnavox RT-1168/ARC-164
UHF com: Wilcox AN/ARC-134 VHF; Bendix
AN/ARN-127 VOR/ILS/marker beacon receiv-
er; Collins AN/ARN-118 Tacan; Teledyne Elec-
tronic RT-1063B/APX-101 IFF/SIF; Sperry
S5P1-402 Night director system. including Tarsyn
vertical and directional gyro package, dual
HZ-444 altitude director indicators, RD-500A
horizontal situation indicators with remote
course selection, RH-405 radio magnetic indica-
tors and B07A com transceivers. Wide range of
alternative avionics and equipment available for
export versions, including a Maverick pod, and
{in the DD} a Ferranti FD 4500 head-up display
and weapon aiming computer, Ferranti FIN 1100
AHRS, GEC Avionics AD 6601-11 Doppler ve-
locity sensor, TRT AHV-8 radio altimeter, Collins
AN/ARC-182(V) UHF/VHF, radar warning re-
ceiver. video camera, and rear seal monitor.

ARMAMENT AND OPERATIONAL EQuUIPMENT: Large
bay below rear cockpit suitable for quick-change
packages. including 30 mm DEFA cannon pod, a
twin 12.7 mm M3 machine-gun pod, reconnais-
sance camera, ECM package, or laser designator.
Six underwing hardpoinis. capacities 500 kg
(1.102 Ib) inboard, 375 kg (827 Ib) centre, and 250
ke (551 Ib) outboard: total external stores load

C-101EB Aviojet basic/advanced trainers of the Fuerza Aérea Espaniola
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2,250 kg (4,960 Ib). Typical armament can include
one 30 mm cannon with up to 130 rds, or two 12.7
mm guns. in the fuselage: six 125 kg or four 250 kg
bombs; four LAU-3/A, LAU-10 or LAU-32 rock-
et launchers; four 125 kg BR125 bombs and two
LAU-3/A launchers; two AGM-65 Maverick mis-
siles; or four BIN200 napalm bombs.
DIMENSIONS, EXTERNAL:
Wing span 10.60 m (34 ft 9% in)
Wing chord: at e/l 236 m (7 ft 9 in)
at tip 1.41 m (4 ft V2 in)
Wing aspect ratio 5.6
Length overall 12.50 m (41 ft 0 in)
Height overall 4.25 m (13 ft 11V in)

Tailplane span 4.32m (14 ft 2 in)

Wheel track 3.18 m (10 ft 5V in)

Wheelbase 4.77 m (I5 ft 7% in)
AREAS:

Wings, gross 20,00 m? (2153 sq ft)

Ailerons (total) 1.18 m? (12.70 sq ft)
Trailing-cdge flaps (total)  2.50 m? (26.91 sq ft)
Fin 2.10 m? (22.6 sq fO)

Rudder 1.10 m? (11.84 sq ft)
Tailplane 3.44 m2 (37.03 sq f1)
Elevators 1.00 m2 (10.76 sq ft)

WEIGHTS AND LoaniNGs:
Weight empty, equipped: 5
BB, CC 3,340 kg (7.666 1b)
DD 3,500 kg (7.716 1b)
Max fuel weight (all) 1,881 kg (4.148 Ib)
Max external stores load (all)
2.250 kg (4,960 Ib)
T-O weight:
trainer, ‘clean’:
BB, CC 4,850 kg (10,692 1b)
DD 4.570 kg (10.075 Ib)
ground attack:
BB 5,600 kg (12,345 |b)
CC, DD 6,300 kg (13.890 Ib)
Max landing weight (BB):
3,66 m (12 ft)/s sink rate 4,700 kg (10,361 Ib)
3.05 m (10 fi)/s sink rate
5.400 kg (11.905 1b)
Wing loading: .
trainer, ‘clean’:
BB, CC 242.5 kg/m® (46.69 Ibfsq ft)
DD 228.5 kg/m® (46.82 Ib/sq f1)
ground attack:
BB 280.0 kg/m? (57.38 Ib/sq fl)

CC, DD 315.0 kg/m? (64.55 Ib/sq ft)
Power loading:
trainer, ‘clean’:
BB 294.9 kg/kN (2.89 Ib/lb s1)
CC (normal) 254.1 kg/kN (2.49 Ib/Ib st)

CC (with MPR) 231.6 kg/kN (2.27 Ib/ib st)
DD (normal) 238.8 kg/kN (2.34 Ibflb s1)
DD (with MPR) 218.4 kg/kN (2.14 [b/lb st)

CASA C-101CC light attack version of the Aviojet (Pilot Press)

ground attack:
BB 340.8 kg/kN (3.34 Ib/lb s1)
CC, DD (normal)
329.6 kg/kN (3.23 Ibflb st)
CC, DD (with MPR)
301.0 kg/kN (2.95 Ib/Ib st)
PERFORMANCE (BB at 4,400 kg: 9,700 |b AUW. CC
and DD at 4,500 kg: 9.921 Ib):
Max limiting Mach number (all) 0.80
Never-exceed speed (all)
450 knots (834 km/h: 518 mph) IAS
Max level speed at S/L.:
B 373 knots (691 km/h: 430 mph)
Max level speed at height:
BB at 7,620 m (25,000 fu)
430 knots (797 km/h; 495 mph)
CC and DD at 6,100 m (20,000 ft) with MPR
435 knots (806 km/h; 501 mph)
CC and DD at 4,575 m (15.000 ft) with MPR
450 knots {834 km/h; 518 mph)
Econ cruising speed at 9.145 m (30,000 ft) (all)
Mach 0.60 (354 knots: 656 km/h; 407 mph)
Unstick speed (all)
115 knots (213 km/h: 132 mph)
Touchdown speed (all)
95 knots (176 km/h; 109 mph)
Stalling speed (all):
flaps up 99 knots (183 km/h; 114 mph) IAS
flaps down
88 knots (164 km/h: 102 mph) 1AS
Max rate of climb at S/L:
BB 1,152 m (3,780 fr)/min

A C-101CC Aviojet displays its agility with a heavy load of underwing stores
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CC and DD (normal) 1,370 m (4.500 ft)/min
CC and DD (with MPR)
1,615 m (5,300 ft¥/min
Time to 7,620 m (25,000 1)
BB 8 min 30 s
CC. DD 7 min 30 s
Service ceiling:
BB 12,200 m (40,000 ft)

CC. bD 12,800 m (42,000 ft)
T-O run:

BB 630 m (2.065 ft)

CC, DD 560 m (1.835 ft)
T-0 to 15 m (50 ft):

BB 850 m (2,790 f1)

CC, DD 750 m (2,460 1)
Landing from 15 m (50 ft):

all BOO m (2,625 1)
Landing run:

all 480 m (1,575 fu)

Typical interdiction radius (lo-lo-lo) with four 250
kg bombs and 30 mm gun:

BB and CC. 3 min over targel, 30 min reserves

280 nm (519 km: 322 miles)

DD, § min attack (MPR thrust). 7% reserves

275 nm (510 km; 316 miles)
Typical close air support radius (lo-lo-lo):

BB and CC with four 19 x 2.75 in rocket
launchers and 30 mm gun. 50 min loiter over
battle ares. 8 min over target. 30 min re-
serves 200 nm (371 km; 230 miles)

DD, load as above plus two 125 kg bombs, 30
min loiter, 10 min attack (MPR thrust) and
7% reserves 170 nm (315 km: 196 miles)

BB and CC with two Maverick missiles and 30
mm gun. 8 min over target, 30 min reserves

325 nm (602 km: 374 miles)
Typical ECM radius:

BB and CC, 3 h 15 min loiter over target, 30 min

reserves 330 nm (611 km; 380 miles)

Typical photo-reconnaissance radius (hi-lo-lo);
BB and CC, 30 min reserves

520 nm (964 km; 599 miles)

Armed patrol, no underwing stores, 100 nm (185

km: 115 mile) transit from base (o patrol area:

BB and CC with one 30 mm or two 12.7 mm
guns, 45 min reserves

3 h 30 min at 205 knots
(380 km/h: 236 mph) at S/L
DD with one 30 mm gun and 10% reserves,
otherwise as above
3 h 30 min at 200 knots
(370 km/h; 230 mph) at S/L
Ferry range (all), 30 min reserves
2,000 nm (3,706 km: 2,303 miles)
Typical training mission endurance (all)
two | h 10 min general handling missions,
including aerobatics, with 20 min reserves
remaining afler second mission
Max endurance (all) Th
e limits tall):

at 4,800 kg (10,582 Ib) AUW

at 6,300 kg (13,890 1b) AUW

+7.5/—3.9
+5.5/=-1.0
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“Let history record that in our day America’s
best scientific minds sought to develop
technology that helped mankind...Let us move
on...in the history of man. And | would think
that any scientist would be proud to help turn
that page.

We have used and will continue to use space
to make ours a safer world.”

Ronald Reagan, 1985
—in a speech to the National Space Club—

At Spacecom, we are develop-
ing the technology that will help
make the world safer.

The Air Force Space Division
chose us to construct both the
internal and external com-
munications segments for the
Space Shuttle and Satellite Con-
trol Missions at the Consolidated
Space Operations Center (CSOC)
in Colorado Springs. CSOC will
be the nerve center for all
military space operations.

Spacecom is responsible for
systems engineering, integra-

tion, testing, and development of
the operations control center, as
well as prime contractor and pro-
gram manager for the CSOC

o g m—

communications segment con-
tract.

We're expanding our opera-
tions in Colorado Springs and
developing other dynamic DoD
markets.

We're making great progress
in space and ground station
communications technology,
and the thrill of helping to make a
safer world is still with us.
Developing and using this
technology to make ours a safer
world is going to occupy us all for
quite some time.

And we're seeking a few more
of America's best minds to help
us turn that page.

SPACE COMMUNICATIONS COMPANY

a partnership affiliated with continental telecom inc. and fairchild industries, inc.

1300 Quince Orchard Blvd., Gaithersburg, Maryland 20878 (301) 258-6800

Boston = Cape Canaveral = Colorado Springs ¢ Houston e Los Angeles ® Las Cruces, NM

© 1985, Space Communications Company
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Our schools are teach-
ing the past, talking
about the present, and
ignoring the future. It’s
not an easy problem to
solve.

MERICA is in the midst of an

“information age.” Computers,
science, and technology are in-
creasing the pace of change in com-
munications, industry, and defense.
Continued US success in these
areas depends in large part on the
ability of the nation’s education sys-
tem to produce quality teachers.

Concomitantly, schools need to
change their current emphasis on
content and memorization. They
should concentrate more on en-
abling students to develop and mas-
ter critical thinking skills, according
to panelists at the March 6 Aero-
space Education Center Roundta-
ble titled “Teachers of the Future—
Where Are They and Their Students
Going?”

Despite society’s increasing de-
pendence on computers to process
data and solve problems, educators
must continue to stress and raise
standards for students in reading,
writing, and math, the panelists
said. To help students function in a
society with computers, schools
should provide a general orienta-
tion to technology. The burden of
introducing graduates to specific
applications and updating them on
new technology will shift, more and
more, to industry and government.

Dr. Albert C. Pierce, professor of
military strategy at the National
War College, said careful thought
should be given to the use of com-
puters in schools. Educators should
be wary of salesmen promoting the
latest technology. As technology
becomes more expensive and
changes come more rapidly, school
systems will incur a phenomenal ex-
pense if they try to stay current with
the latest hardware, he warned.

James C. Moulton, Jr., an inter-
mediate school principal from Fair-
fax, Va., called attention to the crit-
ical shortage of math and science
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Educating for
The Technical
Tomorrow

teachers. He noted that the higher
salaries offered by private industry
continue to divert the best students
from teaching careers.

Emphasizing the severity of the
teacher shortage, Dr. Audrey B.
Champagne of the American Asso-
ciation for the Advancement of Sci-
ence pointed out that universities in
the state of New York last year pro-
duced only two graduates with de-
grees to teach physics. Dr. Cham-
pagne cautioned that if science
education continues along its cur-
rent path, it will not prepare the na-
tion’s citizens adequately for the
technological society of the future.

“There is a need to return to the
basics, but there is a greater need to
extend beyond this,” said Dr. Elea-
nor P. Wynne, Vice President of the
Aerospace Education Foundation
and professor at the University of
California at Irvine. “We’re teach-
ing the past, talking about the pres-
ent, and ignoring the future. We
need to predict what we will need to
equip us to live in the world of the
future.”

Noting that progress is being
made in updating teaching tech-
niques, Dr. Jon A. Quitslund of
George Washington University said
that educators are learning to apply
technology to the learning process.
He said that computers are already
helping students to master reading
and writing skills.

Dr. Peter H. Wagschal of the Uni-
versity of Massachusetts at Am-
herst noted that teachers who taught
the baby-boom generation are be-
ginning to retire. Their retirement,
coupled with indications that a new
baby boom is under way, will great-
ly increase the demand for teachers
over the next ten years. The quality
of teacher training institutions, he
emphasized, will greatly influence
the course of future education.

Lt. Col. William S. Pine, Director
for Education and Training for
USAF Space Command, said the
Air Force wants people with the ap-
titude and the technical “smarts” to
perform its space mission. He
pointed out that the Air Force is
very much concerned with the fu-
ture of education and has estab-
lished space curriculum programs
at the USAF Academy and Air
Force Institute of Technology. Colo-
nel Pine also announced that the Air
Force plans to develop a master’s
degree program in Space Systems
Mangagement. It will be offered at
the Air University.

Panelists recognized the merit of
the ‘‘magnet school”™ concept,
wherein the resources of a school
system are pooled to create special-
ized programs in science and tech-
nology. However, they cautioned,
magnet schools must not develop at
the expense of excellence in science
instruction throughout an entire
school system.

Quoting from a US Department
of Education report, Dr. Pierce
echoed the concerns of government
officials, educators, and the public
regarding students passing through
the nation’s school systems. The re-
port found that:

® From 1962 to 1980, average ver-
bal Scholastic Aptitude Test scores
declined more than fifty points.
Math scores-declined thirty-six
points.

® Only a third of today’s seven-
teen-year-old students can solve
math problems involving several
steps.

@ Forty percent of all seventeen-
year-olds can’t draw inferences
from simple written material. Only
twenty percent can write a per-
suasive essay.

—By Capt. Napoleon B. Byars,
USAF, Contributing Editor.
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A New Service For AFA Members!

AFA and VISA bring you
the credit and convenience
you've earned

The Air Force Association and Central Fidelity Bank of Virginia have joined
forces to provide AFA members and their families their own exclusive AFA/VISA
Card with exceptional advantages and features that include:
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USAF explores ad-
vanced fighter technol-
ogies for the future.

N defining tomorrow's tactical

fighters, the central job is “to deal
effectively with the air-to-air threat
posed by the all-aspect, look-down/
shoot-down capability of new Sovi-
et fighters,” USAF’s Assistant Vice
Chief of Staff, Lt. Gen. Robert H.
Reed, told a Roundtable on “Ad-
vanced Tactical Fighter Technolo-
gies” sponsored recently by AFA’s
Aerospace Education Center. The
time for nailing down the technolog-
ical groundwork for an air-superi-
ority fighter that can counter the air-
to-air threat of the 1990s and beyond
is now, he stressed.

Gen. Lawrence A. Skantze, the
head of Air Force Systems Com-
mand and another panelist at the
Roundtable, agreed with General
Reed that the Air Force’s proposed
Advanced Tactical Fighter (ATF)—
a principal means for meeting that
threat—must not be degraded to a
“pursuit of technology for the sake
of technology,” but must instead
serve the central task of “presery-
ing the effectiveness of the tactical
air forces of the 1990s and beyond,
thus ensuring the success of air-land
operations.”

Anthony R. Battista, the highly
regarded, influential staff expert of
the House Armed Services Com-
mittee, stressed that he had “abso-
lutely no disagreement with the re-
quirement” for ATF. On the other
hand, he faulted the Air Force for
what he termed a lack of ‘“‘co-
hesiveness” in the roadmap leading
to the proposed new aircraft.

He also was critical of USAF’s
alleged failure to “capitalize on the
developments that the other ser-
vices and agencies have [brought
close to fruition, such as the De-
fense Advanced Research Projects
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Agency’s work on] emerging tech-
nologies,” which is a sophisticated
concept for tactical standoff and
precision-guided systems. He urged
the Air Force to break through what
he claimed is “the cultural barrier”
keeping USAF and other services
from taking full advantage of very-
high-speed integrated circuits
(VHSIC) and such other advanced,
proven technologies as terminally
guided submunitions.

RPVs and Standoff Munitions
Mr. Battista, pointing out that the
first experimental remotely piloted
vehicle (RPV) was flown in 1914,
asserted that “seventy-one years is
a long time for an advanced devel-
opment” and suggested that the Air
Force’s alleged reluctance to ac-
quire RPVs may be impelled by
concerns that unmanned systems
could threaten plans for expanding
the tactical air forces to forty wings.
He added that Congress has a hard
time understanding why the Air
Force recently canceled the Pave
Tiger RPV. Pave Tiger, he alleged,
costs only $35,000 a copy and does
“a fine job” of attacking and shut-
ting down hostile radar emitters.
He contended that neither RPVs
nor sophisticated standoff muni-
tions threaten USAF’s plans for a
forty-wing fighter force structure—
or even a forty-four wing force—
because, “frankly, I think we need
more than forty-four [wings],” as
well as improved standoff weapons
delivery. He claimed the Air Force’s
decision to cancel Pave Tiger came
in response to congressional re-
quests to streamline certain “high-
cost™ classified programs.
General Skantze rejected the
“myth” that fighter pilots prefer to

go directly after highly defended
targets rather than do the job with
standoff weapons: “We recognize
the contributions of standoff, [but]
we feel that it can only be useful if
we have an effective and affordable
mix.” Stressing that the amount of
firepower a fighter aircraft can bring
to bear on the enemy in sortie after
sortie is “awesome,” he pointed out
that, on a sustained basis, standoff
weapons that are not reusable and
that may cost anywhere from $200,-
000 to $2 million each are usually
not a cost-effective match for
manned systems.

General Skantze also argued
that “once-to-the-target standoff™
weapons lack the flexibility that is
immanent in multirole manned
combat aircraft that can shift freely
from air-to-air to air-to-ground mis-
sions and that are reusable time and
time again. It must be remembered,
he said, that such targets as airfields
are resilient and reparable: “We are
going to have to attack them over
and over again.” The Air Force, the
AFSC Commander pointed out, is

- buying GBU-15 boost-glide bombs,

HARM missiles, and other “smart”
standoff weapons as part of an af-
fordable mix that capitalizes on and
complements the “huge amount of
firepower we can deliver very accu-
rately with aircraft.”

The Need for ATF

The ATF requirement, as limned
by General Reed, was spawned by
the demanding task of defending
Western Europe against conven-
tional attack by the Warsaw Pact.
Especially in the Central Region,
where “NATO'’s ground and air
forces are at a numerical disadvan-
tage, a significant qualitative edge in
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equipment and training” is the key
to deterrence. If, on the other hand,
an attack does occur, that techno-
logical edge—in concert with strat-
egies and tactics that maximize it—
is imperative in halting an incursion
and preserving the territorial integ-
rity of NATO.

This requirement, in turn, creates
the need for an air-land battle doc-
trine for attack of deeper battlefield
targets and second-echelon follow-
on forces: “In short, this aspect of
the air-land campaign harmonizes
Army and Air Force efforts to deal
with the target-rich environment of
the second echelon in such a way as
to have a profound and decisive ef-
fect on the outcome of the battle at
the front.” It follows that tactical
airpower must be able to take the
fight well into the enemy’s rear and
to operate effectively in a dense,
layered, and belted air defense sys-
tem.

To date, the Air Force has been
able to cope with this challenge by
operating at low altitudes, thereby
reducing attrition sharply. For a
while, low-altitude operations bol-
stered by electronic warfare sup-
port and self-protection devices
should remain successful, accord-
ing to General Reed. The aircraft
now in operation, as well as the mul-
tistage improvements of the F-15
and F-16 along with the acquisition
of the F-15E and certain upgrades in
electronic warfare capability, are all
oriented toward exploiting the low-
altitude environment and enabling
the force to “fight and survive deep
in the enemy’s territory,” according
to General Reed.

Also, the pending acquisition of
the Joint Surveillance Target Attack
Radar System (JSTARS), along
with the Precision Location Strike
System (PLSS) designed for near
real-time targeting of both fixed and
mobile time-urgent targets in the en-
emy’s second echelon, will help
solve the targeting problem for
fighter aircraft operating at low al-
titude in hostile airspace.

Within about ten years, however,
the “relative security of the low-al-
titude environment” will be negated
by true look-down/shoot-down So-
viet fighters, such as the Su-27
Flanker and MiG-29 Fulcrum that
are now entering the inventory,
General Reed told the Roundtable.
Moreover, “We can expect by 1995
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that a next generation of look-down/
shoot-down fighters will come into
the Soviet inventory. ... When
one looks at future directions for
applying advanced fighter technolo-
gies, there is one urgent and over-
arching need . . . to develop an ad-
vanced tactical fighter to deal effec-
tively with the air-to-air threat
posed by the all-aspect, look-down/
shoot-down capability of new Sovi-
et fighters,” according to General
Reed.

No Margin for Poor
Performance

The Commander of AFSC’s
Aeronautical Systems Division,
Lt. Gen. Thomas H. McMullen,
stressed that, in terms of future
fighter -requirements, “we really
have no margin for low-capability,
low-quality systems, no matter
what the number,” because when-
ever and wherever the tactical air
forces will be called upon to fight,
“we will have to deploy over great
distances, we will have to do it on
short notice, and we will have to be
ready to fight when we get there.”

The Air Force, he said, wants its
next-generation fighter to be “sim-
ple to fly, simple to fight [with], and
simple to maintain.” Stressing that
technological sophistication and re-
liability need not be mutually exclu-
sive “if we do our job right,” he said
the Air Force is tying ATF to more
emerging technologies on a broader
front “than I think we have ever
done with any airplane develop-
ment.”

Because the Air Force will con-
centrate on technologies that offer a
high return on investment in combat
capability yet that are affordable,
ATF “will be better at getting in and
out of damaged airfields, will be
able to stay supersonic longer, and
will be lots more difficult to detect
than our current breed of fighters.”
Also, the next-generation fighter
will be easier to keep in the air, since
its engine is expected to be three
times as reliable as the best existing
engines.

A key characteristic of ATF, ac-
cording to General Skantze, will be
the pilot’s ability to “talk” to the
airplane. General McMullen ex-
plained that ATF will have an avi-
onics suite that is fully integrated
and that orchestrates all flight-con-
trol and other avionics functions.

This means application of new tech-
nologies on a broad scale, including
the nascent VHSIC technology,
which “will give us the capability to
put some fifty to a hundred times
more circuitry [on a given chip size
than today]. Then, we will operate it
some ten times faster than current
performance.”

In discussing the so-called fighter
roadmap, Brig. Gen. Jimmie V.
Adams, the Air Staff’s special assis-
tant for tactical modernization,
stressed recent progress in both
standoff and look-down/shoot-
down capabilities. In the case of the
Durandal airfield-busting munition,
for instance, the Air Force gained
an eightfold increase in effective-
ness, meaning that one aircraft car-
rying Durandal is as effective as
eight that use conventional bombs
to close down enemy runways.

Congressional Qualms

Dr. Wayne A. Schroeder, a pro-
fessional staff member of the Senate
Appropriations Committee’s De-
fense Subcommittee, believes that
an austere budget environment will
likely lead to curtailment of the ac-
quisition plans of all the services. In
the case of the Air Force, he
warned, the choices might boil
down to limiting force moderniza-
tion, limiting growth in force struc-
ture, or accepting greater aging of
the tactical force. Congress, he sug-
gested, might have problems appro-
priating the funds for 228 tactical
fighters annually over the next two
years and funding a buildup to 276
fighters a year by 1988, as envi-
sioned by USAF’s fighter roadmap.

Dr. Schroeder said there is strong
sentiment in the Senate to encour-
age the Air Force toward develop-
ment of higher-thrust fighter en-
gines. The notion is that the Air
Force ought to baseline the engines
of its first-line fighters at about
30,000 pounds of thrust to compen-
sate for the fact that “our aircraft
are getting heavier. Both the F-15E
and the F-16F will be heavier than
their C and D predecessors, and
failure to develop increased-thrust
versions for both of them could re-
sult in declining air-to-air capabili-
ties, thrust-to-weight ratios, and ex-
cess power available for maneuver.”

In response to allegations that the
Air Force is delaying the ATF pro-
gram, General Reed explained that
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the service was carefully phasing
that program in relation to require-
ments for a replacement or follow-
on of current close air support air-
craft. The Air Force, by law and
other commitments, is obligated to
provide close air support to the
Army. He said that the request to
the Defense Systems Acquisition
Review Council (DSARC) for pro-
gram go-ahead on ATF had been
canceled by the Air Force lead-
ership, but that a request for a
DSARC decision on ATF will be
resurrected when the Air Force is
ready to go forward with this pro-
gram.

From a programmatic point of
view, the Air Force is ready to re-
lease a request for proposal for
ATF’s “DEMO/VAL" (demonstra-
tion and validation phase), accord-
ing to General Skantze. He ex-
plained that the DEMO/VAL phase
is meant to provide enough informa-
tion to support decisions on the ex-
act nature and cost of the design.
Once program go-ahead is autho-
rized, the Air Force plans to pick
three of the seven contractors who

participated in the ATF program’s
conceptual phase and to have them
compete in the DEMO/VAL phase.

The format for full-scale devel-
opment, the AFSC Commander
stressed, has not been decided, but
it appears probable that all options
will be kept open “‘in terms of
whether we mix and match
[contractors]—and in what form we
do it—because we are strong advo-
cates of the Competition and Con-
tracting Act, and we intend to apply
it across the board.”

Mr. Battista warned that the Ad-
vanced Tactical Fighter technology
program—in fact a conglomeration
of projects—"is not home free on
Capitol Hill.” The Air Force, he
predicted, will have to prove that
ATF *is going to represent a quan-
tum improvement over the pre-
planned product improved F-16s
and F-15s.” There also is apprehen-
sion that the timing of the initial op-
erational capability may not be
compatible with a technology the
aircraft depends on, to wit, VHSIC
Phase II, which revolves around a
chip architecture with a thirty-two-
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bit mainframe. This technology, he
asserted, won’t become available
until 1990, If VHSIC Phase I tech-
nology has to be substituted, the
performance of ATF might be im-
paired, he said.

AMRAAM and LANTIRN

Also, Mr. Battista said, some ele-
ments of Congress feel uneasy
about “the entire roadmap,” includ-
ing the state of AMRAAM, the Ad-
vanced Medium-Range Air-to-Air
Missile, as well as alternatives to
LANTIRN: “I would much rather
see us equip the entire tactical air
force with forward-looking infrared
laser designators than I would just
700 aircraft [with LANTIRN] at $5
million a throw.”

Generals Skantze and McMullen
heatedly disputed Mr. Battista’s
contention that LANTIRN’s costs
were out of control. In the case of
AMRAAM, General Skantze em-
phasized that the program is not in
technical trouble: “In fact, from all
we can see, it’s going to be a great
performer.” AMRAAM'’s troubles
are ‘‘schedule problems.” The Air
Force, therefore, decided to re-
structure the program, and “that’s
the process we are going through
right now. We haven’t let the con-
tractor off the hook. He is still re-
sponsible [for doing] the total pro-
gram. Very [rankly, he is going to
complete it, and it’s going to cost
him quite a bit out of his own
pocket.”

In discussing a new tactical air
warfare program, the Advanced
‘lactical Reconnaissance System
(ATRS), General Adams explained
that it might be either a manned or
an unmanned vehicle, depending on
the outcome of current analyses of
the proper mix of manned and un-
manned reconnaissance.

Turning to the proposed hyper-
velocity antiarmor missile, General
Skantze said the Air Force would
welcome restoration of funding of
this program, which Congress had
earlier zeroed. Terming the pro-
posed weapon a “force multiplier,”
he said the hypervelocity missile is
expected to cost between $5,000
and $10,000 each and would con-
stitute an “‘extremely effective
round.”

—By Edgar Ulsamer, Senior
Editor (Policy & Technolo-
gy).
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The eight men who
have served as Chief
Master Sergeant of the
Air Force talk about
leadership, manage-
ment, and responsibility.

HE long-held military tradition

that the officer provides lead-
ership and the noncommissioned of-
ficer takes care of technical details
is dead, as far as the Air Force is
concerned.

That message came across loud
and clear at an Aerospace Educa-
tion Center Roundtable titled
*Focus on: The Chiefs” and held on
March 18. Speaking out on the sub-
ject were the eight men who have
held the Air Force’s top enlisted
position—Chief Master Sergeant of
the Air Force.

Incumbent CMSAF Sam E. Par-
ish, who chaired the discussion,
credited NCO leadership as *“‘a key
factor in the development of the Air
Force. We can no longer afford the
luxury of just being technicians or
functional managers.” Real and di-
rect leadership rests with NCOs, he
said.

Retired CMSAF Thomas N.
Barnes cited the “complexity of to-
day’s force. [It] demands nothing
less than sophisticated leadership
capability on the part of those peo-
ple entrusted with the leadership.”
He noted that this responsibility ex-
tends beyond the base perimeter.
“There is a need for competent, in-
telligent response to the communi-
ty—an interface with neighbors,
doubters, dissenters.”

Cautioning against complacency,
retired CMSAF Robert D. Gaylor
said there are some who feel that
“because we have good people,
they no longer need the guidance,
the direction, the discipline, and the
influence.” Today’s airmen look for
these attributes from a leader, he
said, warning that “the next step
after abdication of leadership is an-
archy.”

Questions about the effectiveness
of inexperienced officers as super-
visors also drew a response from
Chief Gaylor. He described three
categories of officers known best by
the enlisted force. The egotist says,
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Evolving Role
Of the NCO

“Boy, are you lucky to have me
here. I’'m going to straighten this
mess out.” Then there is Lieutenant
Modesty: “I don’t know nothing.
You're going to have to show me
everything.” This pair makes up the
minority, Chief Gaylor said. He sug-
gested that the third—ideal—officer
wants to make a contribution and
says, “Together, we can do that.”

Chief Gaylor pointed out that
leadership and management are not
incompatible objectives, though
they are often thought of that way.
“You don’t have to make a choice.
We don’t want leadership at the ex-
pense of management,” he said.
“We don’t want missions accom-
plished by wasting money and time
and space. What we’re looking for is
a blend of the two.”

Heavy enrollment in off-duty ed-
ucation programs, according to re-
tired CMSAF James M. McCoy, isa
prime example of how today’s
NCOs “want to become better lead-
ers and want to become better in-
formed of what’s going on in the
world around them.”

When he succeeded Chief Gaylor
in 1979, Chief McCoy recalled, he
found that the Air Force had failed
to meet its enlistment quota for the
first time in the all-volunteer era.
Retention was down, as was en-
listed morale. “The one thing that
probably pulled us through was
[that] we did provide the training
and the education, both in the pro-
fessional area as well as off duty,”
he said.

“Leadership is probably one of
the most misunderstood concepts in
our society,” said retired CMSAF
Arthur L. Andrews. “Leaders are
not born. They're molded by a mul-
titude of things—people, teachers,
parents, to name a few.”

Chief Andrews attributed much
of the confusion about leadership to
those who equate it with manage-
ment: “Managers manage things
. .. [but] leaders lead people.” He

suggested “four Cs” as a key to a
good leader: “*Caring, Concern,
Courage, Commitment. If you've
got those qualities, you’re lead-
ership material.”

Responding to a question on risks
taken in leadership decisions and
the stigma of failure, retired
CMSAF Paul W. Airey contended
that “our bosses expect us to fail in
certain things, but they don’t expect
those failures to be repeated.” Chief
McCoy added, “It’s important that
we learn from our mistakes. That’s
how we become much better lead-
ers.”

Supporting an unpalatable or dis-
agreeable position can be a true test
of leadership, according to retired
CMSAF Donald L. Harlow. “*We've
got to understand the whole, the big
picture, not just that particular
item.” He also cited the value of
communication in such instances.
“Things are being changed in our
society that have an influence on the
military. Unless we can accept and
fully understand and communicate
effectively with our people, then
we're going to be the losers.”

Evoking the most active ex-
change was a response to a question
from the audience asking whether
any of the Chiefs had “ever worked
for a good female leader.” Each of
the panelists jumped at the opportu-
nity to relate personal experiences.
Retired CMSAF Richard D. Kisling
said that he had twice worked “for
Lt. Col. Norma Brown. She was an
outstanding leader, as evidenced by
her retirement in the grade of major
general.”

Chief Gaylor summed up the con-
sensus of the panel. “It doesn’t mat-
ter whether the person is old or
young, short or tall, male or female,
black or white. The question is do
they know how to lead.”

—By CMSgt. Charles E. Lucas,
USAF (Ret.). Chief Lucas
is a public affairs officer with
the Veterans Administration.
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What Went Wrong

The 25-Year War: America’s Mili-
tary Role in Vietnam, by Gen.
Bruce Palmer, Jr., USA (Ret.).
The University Press of Ken-
tucky, Lexington, Ky., 1984. 236
pages with photos, notes, se-
lected bibliography, and index.
$24.

This is the finest book yet, from a
military viewpoint, on what happened
and why in the war in Southeast Asia.
Gen. Bruce Palmer, Jr., who was Com-
manding General, Field Force Il, Viet-
nam, and later Deputy Commanding
General, Hg. US Army in Vietnam,
provides an insider’s view of the peo-
ple who directed the war—from the
White House on through the National
Security Council, the Secretaries of
State and Defense, the Joint Chiefs of
Staff, the unified and specified mili-
tary commanders, to the Command-
er, US Military Assistance Command,
Vietnam, and his subordinate com-
manders. General Palmer analyzes
what they tried to do and how well
they succeeded—or failed.

General Palmer faults, first of all,
the US strategy for fighting the war—
there wasn't any, except to fight a war
of attrition against an enemy who
could put forces in the field faster
than we could kill them. There was
“escalation,” which, under White
House direction, was so gradual that
the enemy was able to keep pace.
There was the one-year tour rule,
which, in many cases, found leaders
exercising command for only six
months, thus subjecting units to a
constant turnover of personnel not
only in the ranks but in critical lead-
ership positions as well. There was
the at-first inept military intelligence
apparatus, which depended on com-
munications interceptions rather
than human sources; US civilian in-
telligence organizations did a much
better job. There was Washington's
obsession with the air war against the
North to the detriment of the “real”
war in the South.

General Palmer questions the mili-
tary, including the Joint Chiefs of
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Staff, for not surfacing internal
doubts about the conduct of the war
and the prospects for winning. Secre-
tary of Defense Robert McNamara, he
points out, figured out for himself that
the war was not proceeding as it
should have.

In this regard—the JCS role in run-
ning the war—Palmer concentrates
on the Joint Chiefs under Adm.
Thomas Moorer as Chairman. Yet
Moorer did not become Chairman un-
til 1970, following Army Gen. Earle G.
Wheeler, who served an unprece-
dented six years as JCS Chairman
during the crucial years when the
American involvement increased
twenty-fivefold and when the strategy
(such as it was), tactics, and policies
for fighting the war were established.
General Wheeler died before writing
his memoirs, and one cannot help but
wonder what would have been re-
vealed in them.

General Palmer’s description of
how the JCS operated—sometimes, it
seemed, protecting the interests of
their individual services and making
sure each was involved in the next
step of the war—gives one pause. He
does not propose doing away with the
JCS or even changing the system
much. He does advocate putting the
Chiefs in the operational chain of
command, taking the Secretary of
Defense out of it, and making the
Chairman a member of the National
Security Council rather than an ad-
visor to it.

He charges the Chiefs, as well as
the civilian leadership, with placing
too much confidence in airpower—
especially considering the way it was
used—and with using Navy carrier air
forces too much. He repeats what has
become a standard statement by
Army “experts’ on airpower: the in-
correct assertion that the Strategic
Bombing Survey of World War Il con-
cluded that strategic airpower fell
short of its objectives. We might
therefore, he suggests, have expected
the same in Vietnam.

He fails to acknowledge that the
only real applications of something
close to strategic bombing in South-
east Asia were the Linebacker B-52

strikes in the Hanoi-Haiphong area. In
both instances, the North Vietnamese
and their allies quickly acquiesced to
US requests. General Palmer does
state that the military effort on the
ground and in the air should have
concentrated on enemy supply and
infiltration routes throughout the war,
not in just the latter years. Hanoi's
conviction that the US lacked resolve,
he points out, was strengthened over
and over again by President John-
son’s sixteen bombing pauses and
seventy peace initiatives.

The personalities involved in fight-
ing the war get varying marks from
General Palmer, although he obvious-
ly respects most of the men he dis-
cusses. President Johnson allowed
domestic concerns to dominate stra-
tegic decision-making. Henry Kissin-
ger's Machiavellian maneuvering
throughout all aspects of the war, at
times acting as the Chairman of the
JCS, distracted attention from the
overall effort. JCS Chairman Moorer
couldn't keep straight the names of
Vietnamese leaders and often kept
the JCS and higher authorities in the
dark. Gen. William Westmoreland and
Gen. Creighton Abrams emerge as
less than brilliant, although their
motives are never questioned. Gen.
Maxwell Taylor, who advocated the
enclave concept, is faulted for his
judgment. Alexander Haig was “driv-
en by an insatiable personal ambi-
tion."” On the other hand, Melvin
Laird, who succeeded McNamara as
Secretary of Defense, gets high marks
for supporting Vietnamization and for
refusing to knuckle under to pressure
from Kissinger.

This is a fascinating book. But Gen-
eral Palmer falters slightly in the latter
section when he proposes some
fixes. He is clearly dissatisfied with
the JCS system, but he does not pro-
pose many concrete ways to change
it—principally the suggestion to put
the Chiefs in the chain of command.
After describing the weaknesses of
the JCS system and how parochial
service interests can dominate the
Chiefs' decision-making process and
color advice given (or withheld), he
concludes only that this is a function
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of the character of the men who oc-
cupy those positions.

The Vietnam War, General Palmer
concludes, was undertaken by civil-
ians caughtup in President Kennedy's
New Frontier optimism and mired in
President Johnson's Great Society
myopia, with a military leadership
that was at best unimaginative and at
worst compliant. Perhaps the great-
est mistake was trying to fight a lim-
ited war against an enemy who con-
sidered it total.

—Reviewed by James P. Coyne,
Senior Editor.

The Other “Veterans”

Sunshine Patriots: Punishment
and the Vietnam Offender, by G.
David Curry. University of Notre
Dame Press, Notre Dame, Ind.,
1985. 146 pages with statistical
tables, bibliography, and index.
$14.95,

A decade after the last American
troops left Vietnam, the wounds of a
nation torn by an unpopular war—
and the tragic loss of more than
58,000 men who were killed or are
missing in action—are finally show-
ing evidence of healing. Across the
US, in ceremonies recognizing the
sacrifice and heroism of those who
fought in the war, Vietnam veterans
are getting a belated welcome home.
Recent public opinion polls bear out
the fact that an overwhelming major-
ity of Americans is once again proud
of and supporting the men and wom-
en who serve in the military.

Perhaps the most evident sign of
healing is that the news media, which
brought Vietnam to the doorsteps
and into the living rooms of America,
has begun to rethink and reevaluate
its role in reporting the war. Scores of
books by authors seeking to shed
light on the Vietnam experience and
on what combat was like for the Gls
who fought and sometimes died are
also making their ways onto book-
shelves. One of these books, Sun-
shine Patriots: Punishment and the
Vietnam Offender, is an exceptionally
well-done study of the young men
who refused to do military service and
of those who wore the uniform only
later to join the ranks of deserters.

Author G. David Curry, a former US
Army captain who served in Vietnam,
develops a detailed statistical profile
of Vietnam offenders. His profile shat-
ters the widely held belief that these
men were cowards who, rather than
face combat, simply turned and ran.
He documents the little-known fact
that many deserters went AWOL after
having completed their tours.
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In his analysis, author Curry does
not seek to establish a carte blanche
excuse for Vietnam offenders. In-
stead, he searches skillfully through
data collected on these men in order
to illuminate their backgrounds and
motivations. The all-too-publicized
image of draft evaders as, by and
large, ideological resisters and social
activists committed to opposing the
war fades when measured against
statistical data on this group.

The author goes to great lengths to
establish an accurate profile of Viet-
nam offenders. He portrays these
men as being largely young, poor,
members of minorities, or “mentally
unfit" for military service. The last cat-
egory refers to the high incidence of
deserters who were soldiers inducted
into service under Project 100,000.

Project 100,000, which began in
1966, brought 240,000 “marginally
qualified” persons—men who scored
as low as ten percent on the Armed
Forces Qualification Test (AFQT)—
onto active duty. Although intended in
part to help integrate disadvantaged
young men into the American main-
stream by way of military service, the
author is more than skeptical about
what the program accomplished. He
notes that, compared to other sol-
diers, Project 100,000 draftees were
three times as likely to desert from
basic training, twice as likely not to
complete their tours, and more than
twice as likely to be court-martialed.
The program was discontinued in
1972.

Armed with his updated profile of
the Vietnam offender, author Curry
writes: "Going to war can be the
greatest test of human social char-
acter, and the men least likely to cope
with this test were frequently those
members of the Vietnam generation
called upon to fight."

The first two chapters of the book
give readers the theoretical perspec-
tives and foundations from which
data on Vietnam offenders can be
viewed. The next three chapters ex-
amine several aspects involving the
dynamics of desertion—crime and
punishment, Vietnam service and ab-
sence offenses, and four special
types of offenders. Chapter Six focus-
es on the Selective Service System
and details the process of avoiding
the draft legally by obtaining defer-
ments and exemptions. Chapter
Seven examines the process of avoid-
ing combat through manipulation of
the assignment process and the per-
sonnel structure. The final chapter
contains a list of “dos and don’ts” for
policymakers to consider when de-
signing a future Selective Service
System. It also contains a number of

sociological variables to take into ac-
count before placing men into com-
bat.

The statistical tables that follow the
text are easy to read and comprehend.
The tables are arranged according to
their order of discussion in the book.

The value of this book on Vietnam
offenders is immense. Morris Jan-
owitz, a noted scholar from the Uni-
versity of Chicago, comments on
Sunshine Patriots in the book’s Fore-
word: “David Curry’s study is an im-
portant contribution to the writing on
the Vietnam conflict. He is a careful
and self-critical scholar who has
sought to put into sharp perspective
the types and magnitudes of offenses
involved against the Selective Service
System. He has also described the
scope of the government's enforce-
ment effort. He has thoroughly and
carefully worked over the official and
documentary statistics.”

Many of the statistics, reports, and
surveys included in Sunshine Patriots
are drawn from studies conducted by
the Center for Civil Rights at the Uni-
versity of Notre Dame. In reexamining
the Center’s work, author Curry does
a fine job of establishing the link be-
tween social research and social pub-
lic policy.

This book should dispel several
misconceptions about Vietnam of-
fenders. In doing that, it will allow
readers to understand another part of
the Vietnam experience more fully.

—Reviewed by Capt. Napoleon
B. Byars, USAF, Contributing
Editor.

New Book in Brief

Vietnam: The War in the Air, by Col.
Gene Gurney, USAF (Ret.). A pictorial
history featuring more than 300 pho-
tos, this collection of articles by vari-
ous authors follows the air war over
Vietnam from the first US strikes in
Indochina during World War Il to Op-
eration Homecoming—the release of
American POWSs, mostly airmen, in
early 1973. Army, Navy, Marine, and
Air Force operations, as well as opera-
tions by the South Vietnamese Air
Force, are covered, along with exam-
inations of the extension of the air war
into Laos and Cambodia. Though per-
haps not the definitive text on air op-
erations in Vietnam, this broad over-
view will provide a solid footing for
those coming to the subject for the
first time. With a foreword by Gen.
William C. Westmoreland, USA (Ret.),
glossary, and index. Crown Pub-
lishers, Inc., New York, N. Y., 1985. 277
pages. $17.95.

—Reviewed by Hugh Winkler,
Assistant Managing Editor.
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By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR

Four Stars for Two Pioneers

On April 4, following President Rea-
gan’s nomination and Senate confir-
mation, two Air Force pioneers—Lt.
Gens. Ira C. Eaker and James H.
Doolittle—were advanced on the re-
tired list to the grade of general.

Both men played key roles in the
establishment of the Air Force as a
separate service. General Eaker's
promotion is his second since his re-
tirement as a major general in 1947.
He had served as a lieutenant general
on active duty, but retired as a two-
star.

He was born in 1896 and commis-
sioned in 1917. During his thirty-year
career, he established a flight-en-
durance record, made the first trans-
continental flight using in-flight re-
fueling, logged mare than 12,000
flying hours, and served as Chief of
the Air Staff.

Always a talented writer, he
coauthored some of the earliest
books on military aviation with Gen.
H. H. (Hap) Arnold. Among these was
the 1937 case for a separate Air Force,
Winged Warfare.

General Doolittle, also born in 1896
but commissioned in 1918, received
his third star in 1944. He is credited
with assisting in the development of
horizontal and directional gyro-
scopes—used in navigation—and
made the first "“blind” flight com-
pletely by navigational instruments.
Known for setting speed records in
both landplanes and seaplanes, he
flew the first cross-country flight—
with one refueling stop—in twenty-
one hours and nineteen minutes.

He is perhaps best known by the
general public as the World War I
hero who spent "thirty seconds over
Tokyo" in the first aerial raid on the
Japanese homeland—an accom-
plishment that did so much for the
morale of home-front America. At the
end of the April 1942 mission, he was
forced to bail out of his B-25 over
China. For his planning acumen,
leadership, bravery, and daring on
this mission, President Franklin D.
Roosevelt presented him with the
Medal of Honor.

General Doolittle was, as AFAers
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know, the first President of the Air
Force Association. Both he and Gen-
eral Eaker are commemorated by the
Doolittle and Eaker Fellowship pro-
grams of AFA’s Aerospace Education
Foundation.

CMSAF’s Tour Extended

Chief Master Sergeant of the Air
Force Sam E. Parish has been ex-
tended in that job for an additional
year by Air Force Chief of Staff Gen.
Charles A. Gabriel. It's an unusual but
not unprecedented move; CMSAF
Tom Barnes, the fourth CMSAF, was
also extended.

Chief Parish was slated to retire Au-
gust 1. In announcing the extension,
General Gabriel cited the Chief's "key
rolein shaping Air Force policy for the
enlisted force.” Chief Parish assumed
the Air Force’s top enlisted position
on August 1, 1983. At a recent AFA
dinner meeting, held in conjunction
with a meeting of the Air Force’s ma-
jor command Senior Enlisted Ad-
visors (see photo), the Chief said that
he was “pleased and honored” to be
extended. He noted that he had sev-
eral items on his "“still-to-be-done” list
and was glad to have the extra year to
work on them.

Chief Master Sergeant of the Air Force
Sam E. Parish has been extended as
USAF’s top EM for another year by
Chief of Staff Gen. Charles A. Gabriel.
(Staff photo by William Belanger)

Air Force Village West

Planners of the Air Force Village
West, a proposed retirement commu-
nity for officers of all services, are fi-
nalizing land-use plans and working
on floor plans. Construction of the
300-unit first phase, near March AFB,
Calif., is slated to start this summer,
with a late 1986 planned completion
date.

Two hundred and seventy of these
units have already been applied for,
according to corporation officials.
“We planned on 300 units in this first
phase,” said Dan Seymour, public re-
lations director, "but the way applica-
tions and deposits are coming in, it
looks like we may have to build
more—possibly 400—to satisfy the
immediate demand.”

The project, being built by Air Force
Village West, Inc., a nonprofit corpo-
ration, will provide homes and a life-
care program for retired officers from
all services, their widows or wid-
owers, and qualified dependents.
“However, once it's built,” said Mr.
Seymour, “we’ll give Air Force retirees
priority on any waiting list.”

The overall plan calls for one-, two-,
and three-bedroom garden cottage-
type homes and mid-rise apartments
on 150 acres of surplus Air Force land
set aside by Congress for this pur-
pose. Eventually, builders plan 600
units with considerable green areas,
walking and jogging trails, and other
common areas and facilities. Also
planned are a sixty-eight-bed health-
care unit, dining facilities, a chapel,
barber and beauty shops, music,
craft, and game rooms, meeting
rooms, swimming and therapeutic
pools, and other amenities. The com-
munity will be fenced and have secu-
rity gates.

Information is available from Air
Force Village West, Inc., P. 0. Box
6455, March AFB, Calif. 92518, or by
calling (714) 655-4902.

Siamese Twin Operation
Successful

Male Siamese twins were success-
fully delivered and separated recently
at the Air Force's Wilford Hall USAF
Medical Center at Lackland AFB, Tex.
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The parenls are Army sergeants as-
signed to Fort Hood, Tex. The twins
were separated by two surgical teams
consisting of twenty-one people and
led by Alr Force Dr. (Col.) Melvin
Smith, chief of pediatrics surgery at
Wilford Hall. The infants were joined
at the abdomen, and their individual
livers were also joined. Doctors said
they did not share any other single
vital organs.

Wilford Hall's neonatal-care unit is
one of three such facilities in the Air
Force. It uses state-of-the-art technol-
ogy to cope with life-threatening
problems, according to hospital offi-
cials. For example, through the use of
a special ventilator developed at
Wilford Hall, the survival rate for pre-
mature infants during the past few
years has gone from thirty percent to
more than ninety percent. Infants
from DoD facilities around the world
are admitted to the unit.

Gen. B. L. Davis, the Commander in
Chief of Strategic Air Command,
congratulates Capt. Joseph Saad, right,
on his selection as one of the US
Jaycees’ Ten Outstanding Young Men
of America for 1985. See item.

Jaycees Honor Offutt Captain

Capt. Joseph Saad, an Offutt AFB,
Neb., computer systems officer, has
been named as one of the United
States Jaycees' Ten Outstanding
Young Men of America for 1985 (see
photo).

Captain Saad, a native of Lebanon,
came to this country with his parents
in 1965 and became a citizen in 1970.
He currently works with the design,
testing, and coding of new programs
for the Joint Strategic Target Plan-
ning Staff. Active in community ser-
vice, he is currently chairman of the
Offutt AFB Chapter of the Nebraska
Special Olympics. In 1983, he helped
raise more than $14,000, or forty-five
percent of the entire amount col-
lected in the Omaha area.
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The Jaycees have been selecting
outstanding young men since 1938.
Winners are selected on the basis of
theirachievements in a number of dif-
ferent areas, including personal im-
provement, financial success and
economic innovation, and overall
leadership ability. Captain Saad was
selected for his “outstanding service
to country and community.”

AFA Official Testifies on
Retirement

Benjamin S. Catlin, AFA’s Assistant
Executive Director for Defense Man-
power and Reserve Affairs, recently
testified before the Senate Armed
Services Committee's Subcommittee
on Manpower and Personnel in sup-
port of the current military retirement
system (see photo).

Pointing out that the Air Force is
“a high-technology business,” Mr.
Catlin stressed that "without the right
kinds of material resources, weapon
systems cannot be built; likewise,
without the right kinds of human re-
sources, weapon systems cannot be
operated." He went on to link the
quality of Air Force readiness to the
quality of people attracted to serve in
the military for full careers, stressing
the importance of the retirement sys-
tem as the "bedrock of strong, institu-
tional support and the service's pri-
mary career incentive."”

He concluded his presentation by
reminding the lawmakers that it is al-
most impossible to compare the mili-
tary retirement system with any other,
public or private, since the nature of
military service is so radically differ-
ent from that of any other calling. He
also noted that today's retirement sys-
tem works well in allowing the Air
Force to manage the force and ensure
a combat-ready force—in short, if it
ain't broke, don't fix it.

AFA's current policy, adopted by the

AFA’s Assistant
Executive Direc-
tor for Defense
Manpower and
Reserve Affairs,
Benjamin S.
Catlin, recently
testified before
Congress on mil-
itary retirement.
See item.

delegates at last September's AFA
Convention, notes that AFA supports
the current retirement system and
that if “changes are mandated, they
must be the result of thoughtful, de-
liberate, and thorough study of the
system, taking into account the im-
pact of such changes on military
force management and readiness."
AFA also supports honoring the com-
mitments already made to both those
on active duty and those now retired
by “grandfathering” these individuals
to protect them from the effects of any
changes.

Meanwhile, Rep. Les Aspin (D-
Wis.), Chairman of the House Armed
Services Committee, announced that
he will propose cutting a minimum of
$4 billion from the military retirement
program in order “to force a change
in the Pentagon’s pension system.
Congress and the Pentagon have
dickered over the retirement issue for
two decades,” Mr. Aspin said, adding,
“It's time to bring matters to a head.”
He said that he would not propose
detailed legislation to accomplish the
savings, but would "simply remove
money from the requested budget for
military pay and benefits," thus, in his
view, forcing the services either to
change the retirement system or to
fail to meet current payrolls.

The proposal has not been coordi-
nated with the Senate, nor, at press
time, had any of the services had any
comment on the proposal. Some
Capitol Hill observers note that the
Congressman may merely be “firing
for range.” Nonetheless, given his
critical House assignment, his pro-
posal is receiving serious evaluation,
and AFA is watching closely to see
what developments arise from it.

CAP Cadets Honored
Members of the Bronx, N. Y.,
Squadron of the Civil Air Patrol re-
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ceived the 1984 Chief of Staff Sweep-
stakes Trophy recently from Air Force
Chief of Staff Gen. Charles A. Gabriel
in a Pentagon ceremony.

The trophy is presented annually to
the squadron that wins the Civil Air
Patrol national cadet competition.
The winners, representing the North-
east Region, competed against seven
other teams for the national champi-
onship. The Bronx unit resoundingly
defeated their competition in march-
ing, a one-mile run, volleyball, a panel
quiz, and a written examination on
aerospace subjects.

One of the honors that goes with
winning the award is the opportunity
to deliver the annual Civil Air Patrol
Report to Congress, and the unit did
so. The Report for 1985, which wraps
up 1984's accomplishments, is just off
press and highlights the achieve-
ments of the 65,505-member volun-
teer group as it fulfills its role as the
civilian auxiliary of the US Air Force.

In 1984, CAP participated in 1,979
Air Force authorized search and res-
cue missions, flew 17,351 hours, and
was credited with locating 1,204
search objectives and saving 128

lives. For the thirteenth consecutive
year, the number of CAP "finds"—of
missing aircraft and survivors or vic-
tims—has increased. In 1984 alone,
that number increased by some
twelve percent. CAP is the primary re-
source available to the Air Force for
inland search and rescue.

Air Force Pushes Citizenship

The Air Force has launched a con-
certed drive to convince airmen who
are not US citizens to move vigorously
toward attaining that status.

Almost 5,500 airmen are not US cit-
izens. This causes numerous person-
nel problems, such as restrictions on
assignments, retention, and the like.
The Air Force's Manpower and Per-
sonnel Center (AFMPC) at Randolph
AFB, Tex., has set up a special office,
the Airmen Citizenship Effort (ACE),

to rectify this situation by helping air-
men gain their citizenship.

According to SMSgt. Joe Beck,
ACE coordinator, most Air Force jobs
require at least a secret security clear-
ance. In general, the Air Force will not
conduct a background check on a
non-US citizen, which means the
clearance can't be issued. This se-
verely limits the jobs and assignments
that the noncitizen airman can hold.
Also, noncitizens without clearances
aren't normally allowed to retrain into
career fields requiring flight-line ac-
cess.

US laws allow initial enlistment of
immigrant aliens and provide special
provision for them to apply for cit-
izenship two years earlier than other
legal immigrants. Airmen who en-
listed after November 1, 1984, will not
be allowed to reenlist unless they be-
come US citizens, although waivers,
on a case-by-case basis, will be con-
sidered for those actively pursuing
citizenship.

AFROTC at UT Honored
Recently, at the University of Texas
at San Antonio, Air Force ROTC was

SENIOR STAFF CHANGES

PROMOTIONS: To be Lieutenant General: Alfred G. Hansen.

RETIREMENTS: M/G Carl N. Beer; B/G Pintard M. Dyer Ill; L/G
Lincoln D. Faurer; L/G Richard K. Saxer; L/G Herman O. Thomson.

CHANGES: M/G Leon W. Babcock, Jr., from Dep. Cmdr., 6ATAF,
1zmir, Turkey, to Dir., Plans & Policy, & I1G, Hq. USREDCOM, MacDill
AFB, Fla., replacing M/G Archer L. Durham ... B/G Larry D.
Church, from Dep. Ass't C/S for Intel., Combined Forces Com-
mand, Korea, Yongsan, Korea, to DCS/Intel., Hq. USAFE, Ramstein
AB, Germany, replacing M/G Leonard H. Perroots . . . Col. (B/G
selectee) James R. Clapper, Jr., from Cmdr.,, Hqg. AFTAC, Patrick
AFB, Fla., to Dep. Ass't C/S for Intel., Combined Forces Command,
Korea, Yongsan, Korea, replacing B/G Larry D. Church . .. B/G
Gaylord W. Clark, from Ass't DCS/Plans, Hq. SPACECMD, Peter-
son AFB, Colo., to Ass't DCS/Plans, Hq. NORAD, & DCS/Plans, Hq.
SPACECMD, Peterson AFB, Colo., replacing retiring M/G Carl N.
Beer . . . Col. (B/G selectee) Keith B. Connolly, from Cmdr., 15th
ABW, Hq. PACAF, Hickam AFB, Hawaii, to IG, Hg. PACAF, Hickam
AFB, Hawaii.

M/G Archer L. Durham, from Dir, Plans & Policy, & IG, Ha.
USREDCOM, MacDill AFB, Fla., to Dir. of Deployment, JDA, Mac-
Dill AFB, Fla., replacing retired M/G James |. Baginski . . . B/G
Edsel R. Field, from Dep. Cmdr., JSOC, OJCS, Fort Bragg, N. C., to
Ass't DCS/Plans, Hq. MAC, Scott AFB, lll., replacing B/G Frank J.
Kelly, Jr. ... L/G Jack |. Gregory, from Cmdr, 12th AF, TAC,
Bergstrom AFB, Tex., to Dep. Cmdr., US Forces, Korea, Dep. CINC,
UN Command, Korea, & C/S, Combined Forces Command, Seoul,
Korea, replacing L/G John L. Pickitt . . . B/G John E. Griffith, from
Dir. of Transportation, DCS/L&E, Hg. USAF, Washington, D. C., to
Cmdr., Defense Fuel Supply Ctr., Cameron Station, Va. ... M/G
(L/G selectee) Alfred G. Hansen, from Dir,, Log. Plans & Prgms.,
DCS/L&E, Hq. USAF, Washington, D. C., to Dir.,, J-4, OJCS, Wash-
ington, D. C.

B/G Frank J. Kelly, Jr., from Ass't DCS/Plans, Hg. MAC, Scott
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AFB, lil., to Dep. Cmdr., JSOC, OJCS, Fort Bragg, N. C., replacing
B/G Edsel R. Field . . . B/G Clarence H. Lindsey, Jr., from DCS/Air
Transportation, Hg. MAC, Scott AFB, lll., to Dir. of Transportation,
DCS/L&E, Hg. USAF, Washington, D. C., replacing B/G John E.
Griffith . . . B/G Robert P. McCoy, from DCS/Maintenance, Hq.
AFLC, Wright-Patterson AFB, Ohio, to DCS/Materiel Mgmt., Hg.
AFLC, Wright-Patterson AFB, Ohio, replacing M/G Charles P. Skip-
ton . .. Col. (B/G selectee) Gary W. O’Shaughnessy, from Cmdr.,
Electronic Security Europe, ESC, Ramstein AB, Germany, to
Assoc. Dep. Dir. of Ops. for Mil. Support, NSA, Fort Meade, Md. . . .
L/G John L. Pickitt, from Dep. Cmdr., US Forces, Korea, Dep. CINC,
UN Command, Korea, & C/S, Combined Forces Command, Seoul,
Korea, to Dir.,, DNA, Washington, D. C., replacing retiring L/G Rich-
ard K. Saxer.

Col. (B/G selectee) David H. Roe, from Spec. Ass't to the Dir.,
Joint Staff for Joint Matters, OJCS, Washington, D. C., to Principal
Dir., Eur-NATO Policy, OSD, Washington, D. C. . . . B/G Roger P.
Scheer, from Dep. to the Chief, AFRES, Hgq. USAF, Washington,
D. C., to Cmdr.,, 10th AF, AFRES, Bergstrom AFB, Tex., replacing
M/G James C. Wahleithner. . . M/G Charles P. Skipton, from DCS/
Materiel Mgmt., Hg. AFLC, Wright-Patterson AFB, Ohio, to Dir.,
Log. Plans & Prgms., DCS/L&E, Hq. USAF, Washington, D. C.,
replacing M/G (L/G selectee) Alfred G. Hansen . . . Col. (B/G se-
lectee) Roger C. Smith, from Ass't C/S, Hg. SAC, Offutt AFB, Neb.,
to Command Dir., NORAD Combat Ops., J-31, NORAD, Cheyenne
Mountain Complex, Colo., replacing B/G Billy J. Rhoten . . . Col.
(B/G selectee) Joseph K. Stapleton, from Cmdr., 554th Ops. Sup-
port Wing, TAC, Nellis AFB, Nev., to Dep. Dir., Ops., Hq. USRED-
COM, MacDill AFB, Fla.

Col. (B/G selectee) Walter E. Webb IlI, from Cmdr., 416th Bomb
Wag., SAC, Griffiss AFB, N. Y., to Cmdr., 12th AD, SAC, Dyess AFB,
Tex., replacing retiring B/G Pintard M. Dyer lll . . . B/G C. Norman
Wood, from Dep. Dir., Nat'l Strat. Target List, JSTPS, Offutt AFB,
Neb., to Dep. Ass't C/S for Intel., Hg. USAF, Washington, D. C.,
replacing B/G Paul H. Martin. L
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selected as the Best Professional Or-
ganization of the Year. In addition, the
Corps Commander, Cadet Col. John
Attebury, was selected as Senior of
the Year. The Commander of the John
D. Ryan Squadron of the Arnold Air
Society (an AFA-affiliated group), Ca-
det Lt. Col. Victor Icenogle, was
chosen as Graduate Student of the
Year.

Having three of these year-end
awards go to one organization is, as
farasis known, unprecedented, espe-
cially since AFROTC represents only
about three-quarters of one percent
of the total enrollment at UTSA.
AFROTC is only in its fourth year of
existence at UTSA, but this is the sec-
ond time it has won the award as the
Best Professional Organization.

Short Bursts

Although DoD stoutly maintains
that it has no plans actually to close
any bases, it reluctantly acceded to a
request from the Senate Armed Ser-
vices Committee to identify some po-
tential less-needed sites and selected
twenty-two installations. Included are
four Air Force facilities: McConnell
AFB, Kan., Blytheville AFB, Ark.,
O'Hare International Airport, Ill., and
W. K. Kellogg Regional Airport, at Bat-
tle Creek, Mich.

Specd Charles A. Hayes Ill, US
Army, has been selected as the Mili-
tary Newsfilm Photographer of the
Year for 1984 by a panel of profes-
sional civilian photojournalists. He
was assigned to the Army and Air
-Force Hometown News Directorate
when he shot his four first-place vid-
eonews stories. Air Force photogra-
phers took six of the twenty-two
awards in the competition.

The Senate has designated the
week beginning November 10, 1985,
as “National Women Veterans Rec-
ognition Week.” Sen. Alan Cranston
(D-Calif.) noted that “much remains to
be done to make the public more
aware of the many contributions of
women veterans over the years . ..
and to make the women veterans
themselves aware of the many bene-
fits available to them hecause of their
service."”

Dartmouth College President
David T. McLaughlin has opted to
bring ROTC back to that campus
after an absence of eight years, in
spite of a faculty vote of 113 to thirty-
nine against reinstatement. Accord-
ing to the Chronicle of Higher Educa-
tion, the student government body
voted for it unanimously, and Presi-
dent McLaughlin said that while he
respected the faculty’'s opinion, he
thought ROTC had “positive potential
and should be accommodated.” It's
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anticipated that somewhere between
100-150 students will enroll in the
program.

Responding to many inquiries, the
VA emphasizes that education bene-
fits paid under the Vietnam-era Gl
Bill are intended for the veteran oniy
and cannot be used by dependents.

The Air Force Surgeon General
has announced that, effective next
month, family members of active-duty
people will begin receiving military
dental care, on a space-available
basis, at all military facilities. Hereto-
fore, this privilege was restricted to
overseas locations and a few specifi-
cally designated US sites. Lt. Gen.
Max B. Bralliar hopes that “this legis-
lation is the first step toward an insur-
ance program that would provide for
the dental needs of dependents and
retirees.” The Air Force and AFA both
champion the establishment of a den-
tal-insurance program for active-duty
families and retired members.

DoD has selected a base from each
service to receive the Commander in
Chief's Annual Award for Installation
Excellence, based on outstanding
support of the mission while provid-
ing excellent working and living
areas. President Reagan established
the award to recognize those who la-
bor to maintain military installations

around the globe. Kadena AB,
Japan, is the Air Force winner.

The Treasury Department has de-
layed, at least until January 1, 1987,
any further action on the proposal to
reduce military homeowners’ cur-
rentincome tax deductions for mort-
gage interest and property taxes.
The guestion arises because of the
tax-free housing allowance military
members get. IRS wants to do away
with the deduction—DoD has asked
for legislative relief.

Because of a recent rise in prece-
dence of the Purple Heart (see “The
Bulletin Board,” January '85 issue),
the Air Force has upped the number
of points awarded for the medal in the
Airman Promotion System from one
to five.

The General Accounting Office
wants Congress to pass a law allow-
ing the VA to bill private insurance
companies for the costs of care pro-
vided to privately insured veterans
for nonservice-connected medical
conditions. Currently, most health in-
surance policies have exclusionary
clauses that state that they will not
pay for care provided in VA hospitals.
GAO would like to make this illegal
and figures that the government
might collect as much as $284 million
in currently unreimbursed costs. ®

"Bird of Prey" dramatically depicts a
McDonnell Douglas F-15A splashing a
Mikoyan-Gurevich MiG-23MF Flogger
with an AIM-9L Sidewinder in a head-
on engagement. Under cloudy European
skies the Eagle rolls over its prey as the
MiG driver ejects.

Painted for the 49th TFW, the artist spent
four days at Holoman AFB and flew with
the Eagles lo attain the accuracy he has
become known for.

“BIRD of PREY”’

New 20" x 26” Full Color Lithographs by Matthew Waki

Prices:

$25.00, limited edition
of 950, signed
and numbered
by the artist.

$20.00, unsigned open
edition.

Plus $3.00 shipping.

Send check or money
order to:

AVIATION ILLUSTRATORS
353 Scott Avenue
Salt Lake City, UT 84415

‘“Talon, on Target’’

SPECIAL OFFERI

This 17" x 24" litho de-
picts an AT-388 of the
434th TFTS scoring a
bull's-eye on the Oscura
Bombing Range. Il's i
available for $20.00 signed/numbered or $10.00
unsigned. When ordering a signed/numbered "Bird
of Prey” you can receive the same numbered "Talon,
On Target” for $10.00. (50% off)
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The Longest Leap

Heroism is not limited
to combat, but the valor
of only a few, like Joe
Kittinger, is tested in
both peace and war.

BY JOHN L. FRISBEE
CONTRIBUTING EDITOR

N 1934, the Air Force abandoned,

seemingly for all time, its lighter-
than-air program that included both
balloons and airships. Two decades
later, the tremendous advances that
had been made in aviation technolo-
gy called back to active duty a tech-
nologically obsolete form of mili-
tary aeronautics—the balloon.

There may have been a few ac-
tive-duty Air Force officers who
wore balloonist wings, but certainly
none young enough for the balloon-
borne experiments the Air Force
had in mind. By the mid-1950s,
high-altitude supersonic fighters
were rapidly coming into opera-
tional units. The Air Force needed
to know whether crew members
could parachute safely from dis-
abled aircraft flying in the strat-
osphere. The balloon was an ideal
platform for very-high-altitude
parachute jumps that would answer
that question and point the way for
development of new emergency
equipment. A young test pilot,
Capt. Joseph W. Kittinger, Jr., was
one of those selected to train for
experiments under USAF’s Project
Man High.

On June 2, 1957, Kittinger made
the first Man High flight to an al-
titude of 96,000 feet in a sealed gon-
dola, setting a record for manned
balloon flights. He was then named
director of Project Excelsior, an in-
vestigation of human exposure to
stratospheric conditions and of
parachute descent from extreme al-
titude. No one knew with certainty
if a man could survive a bailout from
several miles above the earth until it
was tried.

Kittinger’s first high-altitude
parachute jump, supported by elab-
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orate technology and a team of ex-
perts in several fields, came close to
being his last. In November 1959, he
bailed out of a balloon at 76,000 feet,
the highest anyone had been in an
open gondola. His small stabilizing
chute, which was to prevent a flat
spin that could be fatal at rotation
speeds of 150 to 200 rpm, malfunc-
tioned and wrapped around his
neck. He dropped unconscious to
12,000 feet, where his main chute
saved the day. Three weeks later, he
jumped without incident from
74,000 feet. In September 1960,
President Eisenhower presented the
Harmon International Trophy
(Aeronaut) for 1959 to Joe Kittinger.
August 16, 1960, was set for the
ultimate test. Kittinger rode a four-
and-a-half-foot open gondola to
102,800 feet. The ascent, through
temperatures that fell to ninety-four
degrees below zero, took an hour
and a half. Failure of his life-support
system above 60,000 feet would
have meant almost instant death.
With that and other hazards in
mind, he stepped out of the gondola
and plunged through the strat-
osphere, reaching supersonic speed
in the rarified atmosphere. Between
90,000 and 70,000 feet, he experi-
enced great difficulty in breathing.
At about 50,000 feet, his free-fall
speed had dropped to 250 miles an
hour in the denser atmosphere. He

At the start of his record jump, Joe
Kittinger takes that first big step from
his gondola at 102,800 feet up.

was suffering extreme pain in his
right hand that was caused by par-
tial failure of pressure in that glove
during the ascent.

After he had fallen for four min-
utes and thirty-seven seconds, Kit-
tinger’s main chute opened, and
some eight minutes later he landed
at the White Sands Missile Range in
New Mexico with no permanent in-
juries but with three world records:
the highest open-gondola balloon
ascent, the longest free-fall, and the
longest parachute descent. He was
also the first man to go supersonic in
a free-fall. Joe Kittinger had proved
that man could function in near-
space and that parachuting from
very high altitudes was feasible.

For another two years, Kittinger
continued balloon-borne experi-
ments for the Air Force before join-
ing the Air Commando Wing at
Hurlburt Field, Fla. He flew 483
missions during three combat tours
in Vietnam—two in A-26s and the
last as vice commander of an F-4
wing. Four days before completing
that tour, Kittinger, then a lieuten-
ant colonel and with one MiG-21 to
his credit, was shot down over
North Vietnam and spent eleven
months as senior officer of the “new
guy” POWs—those captured after
1970.

Col. Joseph Kittinger retired
from the Air Force in 1978, but not
from flying either airplanes or bal-
loons. After winning a number of
races, including the Gordon Ben-
nett Balloon Race in 1982 and 1984,
the fifty-six-year-old Kittinger
made the first solo balloon crossing
of the Atlantic. (See National Geo- .
graphic, February 1985 issue.) His
eighty-three-hour flight from Car-
ibou, Me., to near Genoa, Italy,
ended when he was forced down by
thunderstorms, breaking a foot as
the balloon crashed in trees.

Joe Kittinger—high-altitude re-
search pioneer, combat pilot, and
POW leader—is one of those rare
people whose skill and heroism in
peace and in war have earned them a
place in the Air Force hall of valor. ®
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lectronic Warfare, simply stated,

consists of electronic methods of
“seeing” hostile threats and using
various techniques to render them
harmless.

Knowledge is the key.

Predictions of 1990’s signal density
within the electromagnetic spectrum
will make threat warning difficult by
today’s standards.

We have set those standards for
over 18 years with more than 20,000
systems delivered.

We know that experience, per-
formance, a proven track record and
a thorough understanding of your
operational requirements are a must
for mission success.

\ 'u&\(\,

\\ﬁj

AN/ALR-74

We're Applied Technology, the
recognized leader in threat warning,

Our integrated technologies are
dedicated to meet the complex
demands of the 1990's and beyond

brices, electro-optical
B microcircuitry,
Wwave and, of
oh know-how for
t on-board space and weight
cehstramts "

If you need to know more or have
special requirements in the spectrum
of threat warning, write or call us
today: Applied Technology,

645 Almanor Avenue, Sunnyvale,
California 94088-3478, (408) 773-0777.

I:B APPLIED TECHNOLOGY
Litton




FAST, FURIOUS RESPONSE.

#By the time everyone knew we were there,
we were gone.”

“LANCE-14 AIRBORNE, HOSTAGES O.K. WE’'RE
COMIN> HOME” — What a satisfying message to send!

Without the Osprey, our mission would have vequired two
days and J?{Tf‘:’t{.‘h?{ﬂ stops. With the CV-22A we only needed half
a day. And we bad enough range for the entire round trip.

" We arrived fast and unannounced. After the strike team

freed the hostages, we evacuated everybody from a vooftop i the
compoynd and headed home — ar 250 knots.

Thats a fast, furtous response — which is the nawe of this
qante.
" Which is also the precise reason for the ULS, Air Foree’s
CV-22A Osprey. They need the capabilities and mission respon-

s

siveness the V-22 offers. For the U.S. Air Force, previously
impossible missions are about to be quite possible.

The concept is proven: an aircraft that can rake off, land
and mancuver like alhcliu.) Ster, vet cruise at turboprop speeds.
No other airplane works like it, or is as efficient. Payload and
range are what you'd expecr from a cargo plane. And it can
reach up high or streak across the terrain at treetop level,

After two years of extensive predesign work, this Depr.
of the Navy program is bringing the JV % mnto Full Scale

Development (FSD) as the joint-service V-22 Osprey. The
team of Bell Helicopter Textron Inc. and Boeing Vertol are
leaders in this new era of combat aviation.

< t“\\I Berl{rl TLBDQSEIAQg




By Robin L. Whittle, AFA DIRECTOR OF COMMUNICATIONS

California AFA and
Its Chapters Honor

CMSAFs as AEF Fellows

California State AFA and the David
J. Price/Beale, Fresno, General Curtis
E. LeMay, General Doolittle/Los An-
geles Area, General Robert F. Travis,
Golden Gate, Greater Los Angeles
Airpower, High Desert, Merced
County, Riverside County, Robert H.
Goddard, Sacramento, San Bernar-
dino Area, and Tennessee Ernie Ford
Chapters have provided the funds to
invest all eight of the individuals who
have served as Chief Master Sergeant
of the Air Force as Jimmy Doolittle
Fellows of AFA’s affiliate, the Aero-
space Education Foundation.

The Doolittle Fellowship program,
named in honor of famed aviation pio-
neer and World War |l Medal of Honor
recipient Gen. James H. Doolittle,
USAF (Ret.), generates funds to sup-
port the Foundation's active and var-
ied educational efforts, including its
Aerospace Education Center. The
Center conducts in-depth Roundta-
ble discussions featuring key military,
congressional, and news officials as
well as educators and business lead-
ers. Topics include important aero-
space, defense, and national security
matters.

California State AFA President Dave
Graham says the response through-
out California “has been very good,”
with nearly 100 percent participation
from California’s nineteen chapters.

The San Bernardino Area Chapter,
for example, contributed money from
its 1984 Bob Hope AFA Charity Golf
Tournament to underwrite the cost of
one Fellowship. Chapter President
Frank DePhillippo explained that a
minimum fair share from each chap-
ter would be approximately thirty-five
cents per member.

In a recent issue of Contrails, the
San Bernardino Area Chapter news-
letter, Mr. DePhillippo explained the
rationale behind the California effort.
First, the CMSAFs “have been and
continue to be effective champions of
the Air Force's noncommissioned of-
ficers and its more than 500,000 en-
listed men and women—serving as
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The Chiefs, from left: (front) CMSAF James M. McCoy (Ret.), CMSAF Paul W. Airey
(Ret.), CMSAF Donald L. Harlow (Ret.), (standing) CMSAF Thomas N. Barnes (Ret.),
AEF President George Hardy, CMSAF Sam E. Parish, CMSAF Richard D. Kisling (Ret.),
CMSAF Arthur L. Andrews (Ret.), and CMSAF Robert D. Gaylor (Ret.).

their official spokesmen in the upper
echelons of the Air Force command
structure.” He also noted that AFA
recognition of their efforts is overdue.
Second, he cited the move to involve
AFA field units more fully with the
Aerospace Education Foundation,
“which in turn is being redirected to
better serve our regional, state, and
chapter organizations.” Third, Mr. De-
Phillippo underscored the Chiefs'
leadership and dedication in the
effort to improve public understand-
ing of the importance of aerospace
power. He called their work “synony-
mous with the Foundation's goals”
and “worthy of this high recognition.”

In fact, the eight men who have
served as CMSAF joined forces with
the Foundation to further mutual
goals at the Foundation's sixth Aero-
space Education Center Roundtable
held on March 18 at AFA headquar-
ters. The event was made possible by
agrant from the Anheuser-Busch Co.,
St. Louis, Mo.

A lively and informative discussion
of “leadership,” moderated by cur-
rent CMSAF Sam Parish, was video-
taped for distribution through AFA’s
field network and for use at NCO
academies and throughout the Air
Force. Two one-hour videotapes, in

either the three-quarter-inch (com-
mercial-size) format or the more pop-
ular one-half-inch VHS format, are
available on loan to AFA units from
AFA’'s Communications Department.
A fifteen-minute edited version is also
available from the Departmentin both
videotape formats. (For more on “The
Chiefs" Roundtable, see "The Evalv-
ing Role of the NCO" on p. 143 of this
issue.)

At the conclusion of the Roundta-
ble, AFA and Foundation Executive
Director Russell E. Dougherty and
Foundation President George Hardy
presented Jimmy Doalittle Fellowship
plaques to the eight Chiefs “for their
distinctive and collective accomplish-
ments . . . which have been a source
of pride to all of us.” Executive Direc-
tor Dougherty continued, “l am proud
to call them my friends and more
proud of the opportunity that's been
mine for professional and personal
association with them and their fami-
lies.”

The Chiefs will be recognized at the
Aerospace Education Foundation
luncheon at AFA's 1985 convention. In
a related matter, the Aerospace Edu-
cation Foundation’s magazine-style
book entitled The Chiefs is Volume |,
Number |, in the Foundation's “Aero-
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space Heritage" series. Some 100,000
copies were printed, with thousands
distributed throughout the Air Force
and to interested organizations and
individuals. The Chiefs was made
possible by a grant from United Tech-
nologies Corp. The volume details the
lives and careers of the eight men who
have served as Chief Master Sergeant
of the Air Force.

Oregon AFA, Tacoma
Chapter Latest to Use

Roundtable Videos

Oregon State AFA and the Tacoma
Chapter in Washington state are the
latest AFA units to use Roundtable
videotapes to further AFA’s goals.
Oregon State AFA President Zane
Harper made arrangements with the
public access channels of several ca-
ble television networks in the Port-
land area to show videotapes of the
Aerospace Education Foundation's
Roundtable entitled “Focus on Spare
Parts—A Balanced Perspective.” The
videotapes were shown on Liberty
Cable, Channel 7, from 10:00 p.m. to
11:00 p.m., April 17 and 18. Mr. Harper
is making similar arrangements with
the Rogers cable network.

“There is really no limit to the possi-
bilities these Roundtable tapes afford
AFA states and chapters around the
country,” Mr. Harper said.

AFA’s Tacoma Chapter worked with
several area universities to get
Roundtable videos aired in ROTC
classrooms. Chapter President Eu-
gene Nuss and Treasurer Ron Cowell
are working on several other possibil-
ities, including airing the tapes at spe-
cial meetings locally.

Thus far, field “users” of the Foun-
dation Roundtable videotapes
include the Ak-Sar-Ben Chapter,
Omaha, Neb.; Wright Memorial Chap-

Alamo Chapter
President E. F.
“Sandy” Faust, left,
presents a Chapter
award to Brig. Gen.
Fredric F. Doppelt,
Commander of
AFSC'’s Aerospace
Medical Division,
Brooks AFB, Tex.
The award recog-
nized the base
community's out-
standing support of
local AFA units.
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ter, Dayton, Ohio; Minnesota State
AFA; Genessee Valley Chapter, Web-
ster, N. Y.; Pennsylvania State AFA;
AFA National Directors Tom Bigger
and George Douglas; Hedley Dono-
van, former Editor in Chief of Time
Magazine; USAF’s Air University; Sec-
retary of the Air Force Office of Public
Affairs in the Pentagon; Armed
Forces Radio and Television Service;
Strategic Air Command; and the
American Security Council.

Roundtable videotapes, which run
approximately two hours, are avail-
able on loan exclusively to AFA field
units through AFA's Communications
Department. When ordering, please
specify either three-quarter-inch or
one-half-inch VHS format.

Proceedings of the following
Roundtables are currently available
on videotape:

® Focus on the MX Peacekeeper—
Key to Strategic Force Modernization.

® Focus on SDI—Opening A New
Era of Deterrence?

® Focus on Spare Parts—A Bal-
anced Perspective.

e Military Retirement and Its Impact
on the Vitality of the Armed Forces.

® Teachers of the Future—Where
Are They and Their Students Going?

® Focus on: “The Chiefs.”

® Focus on:. Advanced Tactical
Fighter Technologies.

® 1985—NATO’s First Thirty-six
Years.

® Deterrence—What Is 1t? What
Does It Mean to Me and My Genera-
tion?

® Focus on the B-1—lts Testing, Its
Production—Its Future.

Alamo Chapter Honors
Blue-suiters During

Awards Banquet

In one of the most extensive awards
programs conducted by an AFA unit,
the Alamo Chapter honored fifty-
seven local Air Force members at its
annual Blue-suit Awards Banquet on
March 14 at the Lackland AFB, Tex.,
Airmen’s Open Mess. Participating in
this year's competition were the Air
Force Military Training Center and
Wilford Hall USAF Medical Center at
Lackland AFB; the Aerospace Medi-
cal Division at Brooks AFB; the San
Antonio Real Property Maintenance
Agency and San Antonio Contracting
Center at Fort Sam Houston; the 12th
Flying Training Wing, Air Force Re-
cruiting Service, Air Force Manpower
and Personnel Center, and Air Train-
ing Command at Randolph AFB; and
the Air Force Service Information and
News Center, San Antonio Air Logis-
tics Center, Electronic Security Com-
mand, and Air Force Commissary Ser-
vice at Kelly AFB.

"Recipients—active-duty, Reserve,
and Guard—were honored for out-
standing on-the-job performance and
active community involvement,” said
Chapter President E. F. “Sandy"
Faust.

The evening provided the opportu-
nity to recognize outstanding chapter
leaders and members as well. Also
honored was Leslie Helene Siegel of
Churchill High School, the local final-
ist in Texas State AFA's Earle North
Parker Scholarship competition. Miss
Siegel submitted the best essay
among fifty local entries on "The Stat-
ue of Liberty—What It Means to Me.”
Her essay now competes at the state-
wide level. Tim Glasgow, AFA National
Vice President/Southwest Region,
presented a number of AFA national
awards, Medals of Merit, and Excep-
tional Service Awards to local AFA re-
cipients.

Harry S. Truman
Chapter Honors

Astronaut Bluford

Early in March, Harry S. Truman
Chapter officials hosted a banquet
featuring as guest speaker highly
decorated Col. Guion S, "Guy"
Bluford, Jr., USAF, the first black as-
tronaut to travel in space. Colonel
Bluford offered “a fascinating look at
life aboard the Space Shuttle Chal-
lenger," according to Chapter Presi-
dent Raymond W. Peterman. Colonel

(Continued on p. 158)
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Briefings and Illsplays

Plan now to attend AFA's 1985 National Conven-

tion and Aerospace Development Briefings and

Displays at the Sheraton Washington Hotel: Ad-

ditional rooms ar rates lower than those at the

Sheraton Washington are available at the
Shoreham Hotel, across the street. Both hotels
are served by Metro.

send hotel reservationtrequests for the Sher:
aton Washington to Sheraton Washingron Hotel,
2660 Woodley Rd., N. W, sth[rlgton D C.
20008. Phone; (202)7328-2i
Shoreham Hotel, send to ‘;horeh
2500 Calvert St., N. W, Washington|, D
Phone: (202) 2‘3 4-0700

Make your reserviations as seon asf-:_pnr;éi'il‘)-l(_ii_
Both hotels have a cutoff date of AugistdSiTo

assure acceptance when making your reservis,
tion requests, please refer to the AFA National

Convention. All reservation requests must bey
accompanied by one nights deposit or an

American Express number and expiration date!

Deposits will be refundedionly if cancellation

notification s given at least forty-eight hours

prior to arrival

Convention activities include Opening/Cere-
monies, Business Sessions, luncheens honor-
ingiahe Secretary of the Air Farce and the Air
Force Chief of Staff, the Aerospace Education
Foundation Awards Luncheon, the Annual Re:
ception, and a special black-tie salute to'the Air
Forces thinyseighth anniversary:

The year’s Copvention willlbe themed to ohser =
vances of the fortieth anniversary of the end of
World War 11.

Airline reservations: Once again, arrange-
ments have been made for Convention .m&nd
ees 1o enjoy discount fares on United and Ed.s__l
ern Airlines. Uniteds oll-free number is (800)
521-4041, AFA Account #525-H, Easteen’s toll-
free number is (800) 468-7022; in Florida (800)
282-0244, AFA Account #EZ9P64. When calling,
please identify yourself with the AFA Account
Number.

AFA delegates: Watch your mail for additional
information



AFA REGIONAL REPORT

Great Lakes—
The Proud One!

Pride in self, job, and organizationis one
of the most important attributes a person
can possess. AFA's Great Lakes Region is
proud of AFA's many accomplishments on
behalf of our nation and the Air Force. And
we are extremely proud of the many contri-
butions made to our nation, Air Force, and
AFA by individuals and organizations, past
and present, from the Great Lakes Region:

® The Wright brothers of Dayton, Ohio,
gave mankind wings and the inspiration to
soar.

e William "Billy" Mitchell of Milwaukee,
Wis., saw the potential for military aviation
and helped make it happen.

® AFA held its first National Convention
in Columbus, Ohio, in 1947.

® Lawrence D. Bell devoted forty-four
years to the aircraft industry. From a bare-
foot boy in Mentone, Ind., he became
chairman of the board of one of the na-
tion's foremost aircraft firms.

@ More than one and a half million "Cha-
nuters’ have passed through the gates at
Chanute AFB near Rantoul, Ill., since 1917.

@ Scott AFB, Ill., is the only Air Force
base named for an enlisted man, Cpl.
Frank S. Scott.

® The Ford Motor Co. assembly line near
Detroit, Mich., turned out thousands of
B-24 Liberators in World War Il. Also, Mich-
igan hosts the World Hot-Air Balloon
Championships.

@ A young man from Wisconsin named
Richard I. Bong was the leading American
ace of World War Il. With a total of forty
kills, he received the Medal of Honor. Elev-
en other Medal of Honor recipients hail
from our Great Lakes Region.

@ Indiana's Virgil "Gus" Grissom, for
whom two AFA chapters are named, gave
his life in furthering America's conquest of
space.

In fact, if you look at the names of some
of the chapters in our region—QO'Hare,
Scott, Grissom, Bell, Johnston, Chen-
nault, Vandenberg, Straubel, Leavitt,
Mitchell, Rickenbacker, and Wright—
you'll find that they reflect what AFA is all
about: pride in the past and faith in the
future.

And lastly, four recipients of AFA's “Man
of the Year" Award—Richard H. Becker,
lllinois (1983); Alexander C. Field, Jr., llli-
nois (1979); Marjorie O. Hunt, Michigan
(1968); and George A. Anderl, lllinois
{1954)—are from the Great Lakes Region.

If the names and accomplishments
mentioned above strike a responsive
chord, then you know why we are proud.
We're the proud ones!

—Hugh L. Enyart, National Vice
President/Great Lakes Region.

Hugh L. Enyart, National Vice President/
Great Lakes Region.

lllinois State AFA

“The Coming Revolution in Military
Technology” was the theme of the Chi-
cagoland-O’Hare Chapter’s 1985 defense
symposium. The event was the eighth inan
annual series of highly successful sym-
posia sponsored by the Chapter to focus
public attention on critical defense issues
in the Midwest.

AFA’s lllini Chapter, located near Cha-
nute AFB, sponsors a number of activities
in support of the Chanute training mis-
sion, which, reports base historian and II-
lini Membership Chairman Don Weck-
horst, marked its sixty-eighth consecutive
year on May 21.

Located near Scott AFB, AFA's Scott Me-
morial Chapter held a meeting in De-
cember with Missouri’s Spirit of St. Louis
Chapter. The meeting featured AFA Presi-
dent Marty Harris, who discussed the real-
ities of security, the causes of Soviet ag-
gression, and the need for AFA to recruit
civilians, reports Corinna Petrella, Chapter
Secretary. In February, the Chapter hosted
a dinner with Medal of Honor recipient
Col. George "Bud" Day, USAF (Ret.), as
guest of honor and speaker. The Chapter
will sponsor its annual "Air Force Ball of
Mid-America” this month. The highly suc-
cessful event raises funds for Air Force
charities and the Aerospace Education
Foundation.

Indiana State AFA

"Indiana has an interesting mix of chap-
ters,” reports State President John Kagel.
AFA units range from the Lawrence D. Bell
Museum Chapter, nestled in a small farm-
ing community of about 900, to the
Grissom Memorial Chapter, the state's
largest. A state goal is to charter new
chapters in Terre Haute, Evansville, and
Peru.

Established in 1975 to help support a
lasting tribute to native son Lawrence D.
Bell, aviation pioneer and founder of Bell
Aircraft (now Bell Aerospace Textron),
AFA’'s Lawrence D. Bell Museum Chapter
in Mentone witnessed the dedication of
the Bell Museum in 1982, reports Chapter
founder and President Robert Whetstone.
Since then, the Chapter has worked close-
ly with the Bell Museum Board to raise

funds for an addition to the museum to
house Bell aircraft.

The Fort Wayne-Baer Field Area Chap-
ter dates back to 1946, but it was dormant
until 1982, when an infusion of new mem-
bers under the leadership of Tom Hissem
revitalized the Chapter, reports current
Chapter President Bill Cummings. Chap-
ter activities include meetings with key
groups, strong support for the Civil Air
Patrol, fund-raising for 1982 flood victims,
an annual Air Force ball, and an active
Community Partner program.

March 26 marked the fifth anniversary of
AFA’s Southern Indiana Chapter, and a fit-
ting celebration took place, reports Chap-
ter President Marcus Oliphant. In 1983, the
Chapter, under the leadership of then
President Leroy Sherrill, received an AFA
Membership Achievement Award for
reaching its membership goals.

In 1971, AFA's Gus Grissom Chapter
was formed by ROTC cadets from Purdue
University and remained active for two
years. It was dormant until 1977, when lo-
cal Air Force retirees got it going, and it
has remained active ever since. The Chap-
ter's area of operation lies deep in the farm
belt in the north-central part of the state,
says Chapter President Donald K. James.
The area is also home to Purdue Univer-
sity, which has one of the finest aviation
technology schools in the country. Chap-
ter members provide counseling and work
with the aviation program at Purdue.

Chartered in June 1973, AFA’s Grissom
Memorial Chapter has grown from forty-
eight members to some 700. The Chapter
supports the Grissom AFB mission
through an extensive awards program,
works closely with the Civil Air Patrol, and
has supported the Vietnam Memorial
Fund and the SAC Bombing Competition,
says Chapter President Don McKellar.
Awards received by the Chapter include
the 1984 Arthur C. Storz, Sr., Award for
outstanding chapter membership recruit-
ing.

Activities sponsored by AFA's South
Bend Chapter include orientation and in-
formational flights to Scott AFB for local
civic leaders, sponsorship of a fly-in by a
pilot's club, and an Air Force Museum tour.
The Chapter annually participates in Vet-
erans Day festivities, Armed Forces Day
Observances, and the South Bend Annual
Winter Holiday Festival, reports William
Wilhelm, Chapter Secretary.

Michigan State AFA

“In the 1950s, Michigan chapters in-
cluded Detroit, Vandenberg, Grand
Rapids, Battle Creek, Mount Clemens,
Lansing, Dearborn, Kalamazoo, and Or-
chard Lake,” reports Michigan State AFA
President Robert J. Schaetzl. "Later in the
1970s, some of these chapters became in-
active, and new chapters took seed in
Sault Sainte Marie, Oscoda, Marguette,
Southfield, and Petoskey.”

AFA's James H. Straubel Chapter,
named for the former AFA and Foundation
Executive Director, "was formed to sup-
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Pictured at a Scott Memorial Chapter meeting are, from left, AFCC Commander Maj.
Gen. Gerald L. Prather, Medal of Honor recipient Col. George Day, USAF (Ret.), AFA
National Vice President Hugh Enyart, and Chapter President Ron Temple.

N

Pictured at Wisconsin State AFA’s Billy Mitchell Award banquet are, from left, State
Advisor Don Adams, Billy Mitchell Chapter President Gary Parker, Mitchell Award
recipient Daniel Brandenstein, and past State President Ken Kuenn.

Wright Memorial
Chapter President
Clyde Autio views
a display at the
Air Force Museum
in Dayton, Ohio,
with Janine
Quinn, a partici-
pant in the Young
Astronaut Pro-
gram.

The Lawrence D.
Bell Museum
Chapter is work-
ing to raise funds
for an addition to
the Bell Museum,
which opened in
1982.

port aerospace education and the Air
Force Academy,” Mr. Schaetzl reports.

At one time the largest chapter in the
state, the Mount Clemens Chapter has
been "successful in its work on behalf of
the POW/MIA campaign,” Mr. Schaetz| re-
ports. Some 5,000 pamphlets were printed
and distributed by Chapter leaders and
members to churches and civic organiza-
tions. For this effort, Marjorie Hunt, who is
the only woman to hold the title of "AFA
Man of the Year," received a national Cita-
tion of Honor. Further, the Chapter origi-
nated an annual meeting for current and
prospective Academy cadets and their par-
ents. The event is now hosted by the
Straubel Chapter.

Ohio State AFA

Ohio State AFA President Chester A.
Richardson reports that the Cleveland
Chapter sponsored a booth at the Cleve-
land Air Show last fall, and members dis-
tributed membership applications and
more than 500 copies of Air Force Maga-
zine.

The Steel Valley Chapter sponsored its
Military Ball on March 9, with Civil Air Pa-
trol and junior and senior ROTC cadets
participating.

Cited at a recent White House Executive
Briefing on the Young Astronaut Program
was AFA’s Wright Memorial Chapter in
Dayton. The Chapter was recognized as
being the first success story for the Young
Astronaut Program—a private-sector ini-
tiative to channel schoolchildren’s interest
in space into improvement of their skills in
mathematics, science, and technology at
both elementary and junior high-school
levels. Since October, the Chapter has
been able to establish “Young Astronaut
Chapters" in thirty-seven schools, and
there are plans to establish more, accord-
ing to Chapter President Clyde Autio. The
Chapter’'s Aerospace Education Com-
mittee, headed by Phil Woodruff, is
spearheading the effort.

Other Chapter activities included a joint
meeting with the American Defense Pre-
paredness Association that featured AFLC
Commander Gen. Earl T. O'Loughlin as
speaker and a joint program with the
Wright Brothers Tri-State Chapter of the
American Defense Preparedness Associa-
tion, the Society of American Engineers,
and the Dayton World Affairs Council that
featured SDIO Director Lt. Gen. James A.
Abrahamson as speaker.

Wisconsin State AFA

Wisconsin State AFA presents military
achievement awards to Air Force active-
duty, Reserve, and Guard members as well
as to outstanding recruiters and Civil Air
Patrol and junior and senior ROTC cadets.
By far the most outstanding state event,
according to State President Charles Ma-
rotske, is the annual Billy Mitchell Memori-
al Award banquet, first held in 1956. The
award honors a Wisconsin native who has
made an outstanding contribution in the
aerospace field. Shuttle astronaut Daniel
C. Brandenstein was the 1984 recipient.
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Bluford, a mission specialist on the
eighth Shuttle mission (STS-8), was
responsible for launching into orbit a
$45 million Indian communications
and weather satellite and for conduct-
ing highly technical experiments.

Colonel Bluford is now training for
Space Shuttle flight 61-A, scheduled
for this October with European
Spacelab operations as one of its key
missions.

The well-attended event, held at the
Kansas City Royals Stadium Club in
Kansas City, Mo., attracted prominent
community leaders, including Kansas
City Mayor Richard Berkley, Council-
woman Joanne Collins, Chief of Po-
lice Larry Joiner, Tuskegee Airmen
Association President Charles E.
McKee, and Lucile Bluford, the hon-
oree's aunt and editor of the Kansas
City Call newspaper. AFA guests in-
cluded Charles Church, Jr., National
Vice President/Midwest Region and
Chairman of AFA's Long-Range Plan-
ning Committee, and Missouri State
AFA President Orville Blair.

“Colonel Bluford's flight was the
third for the 100-ton Challenger, and it
was the first Space Shuttle flight to
take off and land at night," said Floyd
H. Pinkston, Chairman of the Truman
Chapter Publicity Committee.

Travis Chapter Hosts
Fourth Annual

Defense Roundtable

One reporter called it akin to alamb
in a lion's den as Rep. Vic Fazio (D-
Calif.) “told it like he saw it" at the
General Robert F. Travis Chapter's
fourth annual Defense Roundtable,
which attracted members and guests
to the Vacaville Chamber of Com-
merce for an informative give-and-
take on the issues on February 16.

INTERCOM

The Solano Democrat said that the
Reagan Administration’s domestic
spending cuts were not enough and
that other programs, including mili-
tary spending, must be included in
the cuts. He predicted the military
budget would receive a three percent
spending boost when the political
dust settles following the budget de-
bate. AFA leaders reported that he ex-
pressed support for current B-1 pro-
duction, but said that buying any
more simply because the production
line is already running isn't sound. He
prefers the Advanced Technology
Bomber (ATB) to the B-1 and called
the highly classified ATB “a monu-
mental breakthrough that is unlike
any other aircraft we've ever pro-
cured.” He noted that the Soviets have

nothing comparable on the drawing
boards.

Travis Chapter leaders said Repre-
sentative Fazio praised the maneu-
verability and flexibility of the C-17
airlifter, was undecided on MX (he
voted for it in the key March votes),
questioned the merits of the Strategic
Defense Initiative (SDI), and praised
the concept of deterrence because it
has worked since the end of World
War Il. In response to a question by
AFA member Earl von Kaenel, who
asked how one could trust a nation
that shoots down an unarmed civil air-
liner, Representative Fazio said that
caution mixed with communication is
necessary in arms talks. As for mili-
tary retirement, AFA leaders reported
that the Congressman said pensions
for military retirees could be frozen—
an action he doesn't support.

Participants included Chapter
President Bob Hazeleaf, who served
as moderator; Art Littman, Roundta-
ble coordinator; Walt Scott, panelist;
Andrew K. Popenoe, Chapter Execu-
tive Vice President; Betty Hazeleaf,

Gen. Robert T. Herres, USAF, second from right, addressed a recent meeting of AFA’s
Lake Superior Northland Chapter in Marquette, Mich. With General Herres are, from
left, Chapter Vice President Matt Surrell, Chapter President Neil Nystrom, 40th Air

Division Commander Brig. Gen. Richard Goetze, Chapter Treasurer Jim Grundstrom,

and Chapter Secretary Guy Spitsherg.

Space Shuttle astronaut Col. Guion S. Biluford, Jr., USAF, second from left, was the
guest speaker at a recent Harry S. Truman Chapter meeting in Kansas City, Mo. With
Colonel Bluford are, from left, Chapter President Raymond W. Peterman, Tuskegee
Airmen Association President Col. Charles E. McKee, USAF (Ret.), and Chapter
Secretary Jasper Indelicato. (Photo by CMSgt. Curtis L. Gist, USAF)
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Executive Secretary; Barbara Pansby,
Treasurer; and Don Disbrow, Travis
Chapter Board Chairman. The event
was well-covered by the Dixon Trib-
une, thanks to Sue Katz, editor and
AFA member, as well as by the Va-
caville Reporter and the Vacaville
Daily Republic.

Best Defense Is
Technology Edge,

Says General Herres

Gen. Robert T. Herres, Commander,
Air Force Space Command, and Com-
mander in Chief, North American
Aerospace Defense Command, told
members and guests of AFA's Lake
Superior Northland Chapter in Michi-
gan that America’s military might lies
not in sheer numbers of weapons but
in high-technology developments,
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according to an article by Craig
Swanson, who, as managing editor
of the Mining Journal, covered the
event.

An important part of America’s
high-tech edge, according to General
Herres, is its ability to use satellites for
a variety of defense-related purposes.
"Space-based warning systems are
essential to deterrence,” General
Herres said. He scoffed at claims that
the United States is attempting to mil-
itarize space through the Strategic
Defense Initiative.

“Space won't be militarized in
1985, and it won’t be militarized in
1986. Space was militarized some
twenty years ago,” he said. Space has
become a critical element of effec-
tiveness in everyday operational de-
ployment, and space platforms are
very important in putting the right
amount of firepower in the right place
at the right time, the Commander
noted,

The Chapter dinner meeting was
held at the Northern Michigan Univer-
sity campus in Marquette on January
24. Organizers of the event included
Neil Nystrom, Chapter President; Matt
Surrell, Vice President; Guy Spits-
berg, Secretary; and Jim Grund-
strom, Treasurer.

On the Scene in
AFA’s Busy and

Active Grass Roots
Claiming that news reports about
military retirement “hit the nail right
onthethumb,” Gen. Andrew P. losue,
Commander, Air Training Command,
took on those news reports in an edi-
torial that appeared in the San An-
tonio, Tex., Express-News in March.
He criticized a front-page article
headlined “Study: Military Pensions
Rip-off” and chided the paper's Wash-
ington bureau for not contacting de-
fense authorities "or such organiza-
tions as the Air Force Association” on
theissue. . . "Your name is becoming
very well-known among the 115th Ca-
det Corps,” Col. John R. Kuester,
Commander of the ROTC detachment
at the University of Connecticut, told
AFA National Director Joe Falcone. In
recent months, Joe has sponsored
cadets as AFA members, briefed the
detachment on the Air Force Muse-
um, and donated an AFA flag to the
detachment at a March 28 meeting of
the Northern Connecticut Chapter
... Allegiance, the Thomas W. An-
thony Chapter's newsletter, is an at-
tractive eight-page self-mailer with
photos, artwork, ads, patrons, and
good, solid news of interest to mem-
bers and others. Congratulations to
editor T. J. duCellier and the editorial
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Florida AFA’s “Salute to the Tactical Air Forces,” held in January in Orlando, Fla.,
was attended by, from left, Howard Peckham, Cape Canaveral Chapter past
President and AFA Medal of Merit recipient; AFA President Martin H. Harris; Col.
Joseph W. Kittinger, Jr., USAF (Ret.), Doolittle Fellowship recipient; John G. Brosky,
immediate past AFA Board Chairman; and John Combs, Central Florida Chapter

President.

review board, which includes Col.
Kenneth Brown, USAF, Robert Beat-
son, Chapter President Spann Wat-
son, Dana Spencer, Natalie Des-
mond, Maj. Paul Kelly, USAF, and
others who contributed.

For the twenty-fifth consecutive
year, AFA's Tucson Chapter in Arizona
sponsored an Air Force Appreciation
Luncheon to allow AFA and commu-
nity leaders to express appreciation
to Air Force personnel in the Tucson
area. This year’s event was held March
15 and featured Lt. Gen. Leo Mar-
quez, Deputy Chief of Staff for Logis-
tics and Engineering, Hg. USAF, as
guest speaker. . . Carl Vinson Memo-
rial Chapter President Joe Sherrill
Stafford presented a mounted copy
of the article "Valor: The Battle of
Bunker Hill 10" from AIr Force Maga-
zine's January 1985 issue to MSgt.
William Piazza, USAF, whose
achievements in Vietnam were fea-

tured in the piece, authored by Con-
tributing Editor John Frisbee. Ser-
geant Piazza, currently assigned to
the 2853d Security Police Squadron
at Robins AFB, Ga., was honored at
the Vinson Chapter board meeting in
February. Also, a front-page article on
Sergeant Piazza appeared in the
Daily Sun ... Jan Laitos, National
Vice President/North Central Region,
has been named a member of the
Rapid City, S. D., Mayor’s B-1 Task
Force, which was set up to publicize
the need for a strong national defense
and to highlight the economic and
other benefits provided to the com-
munity by nearby Elisworth AFB. An
announcement of Mr. Laitos's ap-
pointment appeared in the Rapid City,
S. D., Journal.

A letter to “missing persons’ is
what it amounted to when Spokane
Chapter President Andy Kelly wrote
to Chapter members whom he hadn't

Carl Vinson Memorial Chapter President Joe Sherrill Stafford, left, presents mounted
copy of Air Force Magazine article to MSgt. William Piazza. Looking on are, from
right, Capt. Mark Strother, USAF, and Sergeant Piazza's wife Gloria.
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Following each state name, in parentheses, are the names of the communities in which AFA Chapters are located. Information
regarding these Chaplers, or any place of AFA's activities within the slate, may be obtained from the appropriate contact.

ALABAMA (Auburn, Birmingham.
Huntsville, Mabile, Montgomery, Sel-
ma): Jim Patterson, 802 Brickell Rd..
N.W, Huntsville. Ala. 35805 (phone
205-837-5087)

ALASKA (Anchorage, Fairbanks): Mi-
chael T. Cook, P 0. Box 25, Fairbanks,
Alaska 99707 (phone 907-456-7762)

ARIZONA (Green Valley, Phoenix, Se-
dona, Sun City, Tucson): Meryll Frost,
7426 £ Random Ridge Drive. Tucson,
Ariz 85710 (phone 602-298-1580)

ARKANSAS (Blytheville, Fayetleville,
Fort Smith, Little Rock): Aaron E.
Dickerson, 710 S 12th, Rogers, Ark
72756 (phone 501-636-7460)

CALIFORNIA (Apple Valley, Edwards,
Fairfield, Fresno, Hermosa Beach, Los
Angeles, Merced, Monterey, Novato,
Orange County, Pasadena, Riverside,
Sacramento, San Bernardino, San Di-
ego, San Francisco, San Jose, Santa
Barbara, Santa Monica, Sunnyvale,
Vandenberg AFB, Yuba City): David
Graham, 29611 Vista Plaza Drive,
Laguna Niguel. Calif 92677 (phone
714-495-4622)

COLORADO (Boulder, Colorado
Springs, Denver, Fort Collins, Grand
Junction, Greeley, Littleton, Pueblo,
Waterton): Thomas W. Ratterree, P O
Box 26029, Colorado Springs, Colo
80936 (phone 303-599-0143)

CONNECTICUT (East Hartford, Mid-
dletown, North Haven, Storrs, Stratford,
Westport, Windsor Locks): Raymond
E. Choguette, 16 Tonica Springs Trail,
Manchester, Conn. 06040 (phone
203-646-4818)

DELAWARE (Dover, Wilmington):
Joseph H. Allen, Jr., 31 Muirfield
Court, Dover, Del. 19801 (phone
302-674-3400).

DISTRICT OF COLUMBIA (Washing-
ton, D. C.}: Howard W. Cannon, 1501
Lee Highway, Arlington, Va 22209-
1198 (phone 703-247-5820)

FLORIDA (Avon Park, Brandon, Cape
Coral, Daytona Beach, Fort Walton
Beach, Gainesville, Homestead, Jack-
sonville, Leesburg, MNaples, Neptune
Beach, New Port Richey, Orlando,
Panama City, Patrick AFB, Redington
Beach, Sarasota, Tallahassee, Tampa.
West Palm Beach, Winter Haven): H.
Lake Hamrick, 206 Sotir Ave.,, N W,
Fort Walton Beach, Fla. 32548 (phone
904-862-5067)

GEORGIA (Athens, Atlanta, Colum-
bus, Rome, Savannah, 5t Simons Is-
land, Valdosta, Warner Robins): Wilbur
H. Keck, 116 Slillwood Drive, Warner
Robins, Ga. 31093 (phone 912-922-
0655)

GUAM (Agana): Joe Gyulavics, F O

Box 21543, Guam 96921 (phone 671-
734-2369)
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HAWAII (Honolulu). Don J. Daley,
P. 0. Box 3200, Honolulu, Hawail
96847 (phone 808-525-6296)

IDAHO (Boise. Mountain Home, Twin
Falls): Stanley I. Anderson, Box 45,
Gowen Field. Boise, |daho 83707
(phone 208-362-9360)

ILLINOIS (Belleville, Champaign,
Chicago, Elmhurst, Peoria. Spring-
field-Decalur). Kyle Robeson, P. O
Box 697, Champaign. lIl. 61820 (phone
217-352-3936)

INDIANA (Bloomtield, Forl Wayne, In
dianapolis, Lafayelte, Logansport,
Marion, Mentone, South Bend): John
Kagel, 1029 Riverside Drive, South
Bend, Ind. 46616 (phone 219-234-
8855)

IOWA (Des Moines, Sioux City): Carl
B. Zimmerman, 608 Walerloo Bldg.,
Waterloo, lowa 50701 {phone 319-
232-2650),

KANSAS (Garden Citly, Topeka,
Wichita): Cletus J. Pottebaum, 6503
E. Murdock, Wichila, Kan 67206
(phone 316-683-3963),

KENTUCKY (Lexington, Louisville):
Jo Brendel, 726 Fairhill Drive, Louis-
ville, Ky. 40207 (phone 502-897-7647)

LOUISIANA (Alexandria, Baton Rouge,
Bossier City, Monroe, New Orleans,
Shreveport): James P. LeBlane, 3645
Monroe St., Mandeville, La. 70448
(phone 504-6826-4516)

MAINE (Bangor, Limestone, N. Ber-
wick): Alban E. Cyr, Sr., P O Box 160,
Caribou, Me 04736 (phone 207-496-
3331)

MARYLAND (Andrews AFB area, Balti-
more, Rockville): James M. Kennedy,
304 Tantallon Drive, Fort Washington,
Md. 20744 (phone 301-292-6066)

MASSACHUSETTS (Bedford, Boston,
Falmouth, Florence. Hanscom AFB.
Lexington, Taunton, West Springfield,
Warcester): John F. White, 49 West
Eagle St, East Boston, Mass. 02128
(phone 617-567-1592)

MICHIGAN (Alpena, Battle Creek, De-
troit, Kalamazoo, Marguette, Mount
Clemens, Oscoda, Petoskey, South-
field): Robert J. Schaetzl, 42247 Trol-
wood Court, Canton, Mich. 48187
(phone 313-552-3280)

MINNESOTA (Duluth, Minneapolis-St
Paul}: Paul G. Markgraf, 2101 E 3d
St., St Paul. Minn. 55119 (phone
612-735-4411)

MISSISSIPPI (Biloxi. Calumbus
Jackson): R. E. Smith, Route 3, Box
282, Columbus, Miss. 39701 (phone
601-327-4422)

MISSOURI (Kansas City, Knob Nos-
ter. Springlield, St. Louis): Orville R.

Blair, 1504 Golden Drive, Si Louis,
Mo 63137 (phone 314-867-0285)

MONTANA (Greatl Falls). Ed White,
2333 6th Ave., Soulh, Great Falls, Monl:
59405 {phone 406-453-2054)

NEBRASKA (Lincoln. Omaha): Don-
ald D. Adams, FirsTier Inc., 17th & Far
nam, Omaha, Neb. 68102 (phone:
402-348-7905)

NEVADA (Las Vegas, Reno): Vern
Frye, 4665 Rio Encantado Lane, Reno,
MNewv 89502 (phone 702-825-1125)

NEW HAMPSHIRE (Manchester,
Pease AFB) Robert N. McChesney,
Scruton Pond Rd., Barrington, N. H
03825 (phone 603-664-5090)

NEW JERSEY (Andover, Atlantic City,
Belleville, Camden, Chatham, Cherry
Hill, £ Rutherford, Forked River, Fort
Monmouth, Jersey Cily, McGuire AFB,
Middlesex Counly, Newark, Old
Bridge, Trenton, Wallington, West Or
ange, Whitehouse Station): Gilbert
Freeman, 42 Weirimus Lane, Hills-
dale, N. J. 07642 (phone 201-666-
5379)

NEW MEXICO (Alamogordo, Albu-
querque, Clovis): Louie T. Evers, P O.
Box 1946, Clovis, N. M. 88101 (phone
505-762-1798).

NEW YORK (Albany. Brooklyn, Bul-
falo, Chautaugua, Garden City, Hemp-
slead, Hudson Valley, New York City,
Miagara Falls, Plaltsburgh, Queens,
Rochester. Rome/lUtica, Southern Tier,
Staten Island, Suffolk County, Syosset,
Syracuse, Westchester): Robert H.
Root, 57 Wynnwood Ave,, Tonawanda,
N. Y. 14150 (phone 716-692-2100)

NORTH CAROLINA (Asheville, Char-
Iotte, Fayetteville, Goldsboro, Greens-
boro, Kilty Hawk, Raleigh): Bobby G.
Suggs, 501 Bloomfield Drive, Fayette-
ville, N. C. 28301 {phone 919-323-
5281).

NORTH DAKOTA (Concrete, Fargo,
Grand Forks, Minot): James M.
Crawford, 1720 Sth S5t., S. W, Minot,
N. D. 58701 (phone 701-838-0010).

OHIO (Akron, Cincinnati, Cleveland,
Columbus, Dayton, Newark, Youngs-
town): Chester Richardson, 1271
Woodledge Ave., Mineral, Ohio 44440
(phone 216-652-5116).

OKLAHOMA (Altus, Enid, Oklahoma
City, Tulsa): G. G. Atkinson, P. 0. Box
25858, Oklahoma City, Okla, 73125
(phone 405-231-6213)

OREGON (Fugene, Portland): Zane R.
Harper, 5360 SW Dover Lane, Port
land, Ore. 97225 (phone 503-
244-4561)

PENNSYLVANIA (Allenlown, Altoona,

Beaver Falls, Coraopolis, Drexel Hill,
Erie, Harrisburg, Homeslead, Johns-
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lown, Lewislown, Mon-Valley, Philadel-
phia, Pittsburgh, Scranton, State Col-
lege, Willow Grove, York). Jack B.
Flaig, P O Box 375, Lemonl, Pa 16851
{phone 814-238-4212)

PUERTO RICO (San Juan): Fred
Brown, 1991 Jose F Diaz, Rio Piedras,
P R. 00928 (phone 809-790-5288).

RHODE ISLAND (Warwick). King
Odell, 413 Allantic Ave., Warwick, RB. |
02888 (phone 401-941-5472)

SOUTH CAROLINA (Charleston,
Clemson, Columbia, Myrlle Beach,
Sumier): James Catington, 2122 Gin
Branch Rd., Sumter, 5. C. 29154
(phone 803-481-2634)

SOUTH DAKOTA (Rapid City, Sioux
Falls): John E. Kittelson, 141 N Main,
Suite 308, Sioux Falls, S. D. 57102
{phone 605-336-2498).

TENNESSEE (Chatlancoga. Knox-
ville, Memphis, Nashville, Tri-Cities
Area. Tullahoma): Jack K. Westbrook,
P. O Box 1801, Knoxville, Tenn. 37901
{phone 615-523-6000)

TEXAS (Abilene, Amarillo, Austin, Big
Spring, College Station, Commerce,
Corpus Christi, Dallas, Del Rio, Den-
ton, El Paso, Fort Worth, Harlingen,
Houston, Kerrville, Laredo, Lubbock,
San Angelo, San Antonio, Waco, Wich-
ita Falls). Bryan L. Murphy, Jr., Gener-
al Dynamics, P. O. Box 748 MZ 1221,
Fort Worth, Tex. 76101 (phone 817-429-
0693).

UTAH (Brigham City, Clearfield,
Ogden, Provo, Sall Lake City): Jack
Certain, 2369 M. 2600 East, Laylon,
Utah 84041 {phone B01-777-7235).

VERMONT (Burlington): John D. Na-
vin, 6 Belwood Ave., Chochester, Vi.
05446 (phone B02-863-1510)

VIRGINIA {Arlington. Danville, Harri-
sonburg, Langley AFB, Lynchburg,
Norfolk, Petersburg, Richmond, Roa-
noke): C. W. Scott, 7 Bray Wood, Wil-
liamsburg, Va. 23185 (phone 703-
553-3822).

WASHINGTON (Bellingham, Seattle,
Spokane, Tacoma, Yakima): David An-
derson, 915 E Lake Sammamish
Shore Lane, SE, Issaquah, Wash.
98027 (phone 206-392-5052),

WEST VIRGINIA (Huntington): David
Bush, 2317 S. Walnut Drive, St. Albans,
W. Va. 25177 (phone 304-722-3583)

WISCONSIN (Madison, Milwaukee):
Charles Marotske, 7945 S Verdev
Drive, Oak Creek, Wis, 53154 (phone
414-762-4383)

WYOMING (Cheyenne): William
Helms, 808 Shoshoni, Cheyenne, Wyo
82009 (phone 307-638-3114)
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seen for a while. "Your membership
has been of great benefit to us, so to
express our thanks, we have sched-
uled three outstanding programs for
you." The Chapter leader included a
list of the next three meetings and fea-
tured speakers . . . AFA's San Bernar-
dino Area Chapter, the Ballistic Mis-
sile Office Recognition Program, the
San Bernardino Chamber of Com-
merce, and the Redlands Chamber of
Commerce joined forces to sponsora
luncheon meeting on April 9 featur-
ing Rep. Jerry Lewis (R-Calif.) as
speaker. . . An American flag, an AFA
banner, and a special chapter gavel
made of orangewood were the gifts
presented to the Beaches of Jackson-
ville Chapter when it was chartered by
AFA President Marty Harris at the
Southeast Regional workshop in
March. Also, fourteen new AFA over-
seas chapters were chartered on the
European continent by AFA President
Harris in April.

The National Security Briefing
Team from the Air War College at Air
University headlined the Col. Stuart
E. Kane, Jr., Chapter's March 26 meet-
ing held on the Penn State campus at
State College, Pa. Topics ranged from
the Soviet military buildup to defense
spending and force modernization is-
sues, says Chapter President W.
Daniel Douthitt IIl . . . Honored for
nearly fifty years of AFA service were
Joe Sesto, Chairman of the Santa
Maria Chamber of Commerce Military
Affairs Committee, and Bill Leary,
Chairman of the Lompoc Chamber of
Commerce Military Affairs Commit-
tee. The two charter AFA members
and past Robert H. Goddard Chapter
Presidents were presented California
State AFA Meritorious Service Awards
from current Goddard Chapter Presi-

INTERCOM

dentR. L. "“Bob” Griffin. . . More than
350 people heard Maj. Gen. Richard
A. Burpee, Commander of the Okla-
homa City Air Logistics Center, speak
at a recent Tulsa Chapter meeting. At-
tendees included Rep. James R.
Jones (D-Okla.) and AFA Board Chair-

man Dave Blankenship ... Kitty
Hawk Chapter President Gordon
Cruickshanks was inducted into the
Order of Daedalians recently, and
Gordon and his wife, Gwenn, wore
matching airplane jackets just for the
occasion.

“"Speaker Warns Against Compla-
cency” was the headline on an article
in the Abilene, Tex., Evening Report-
er-News that reported on AFA Presi-
dent Marty Harris's address to more
than 300 people at the Abilene Chap-
ter's annual awards banquet at the
Dyess AFB Officers' Club in February
... More than thirty aviation books

At a recent Paul
Revere Chapter
meeting in Massa-
chusetts, Chapter
President William
Lewis, center, met
with guest speaker
Brig. Gen. Charles
P. Cabell, Jr., left,
and Hanscom AFB
Commander Col.
William E. Gernert.
(USAF photo by Sgt.
Beverly Warner)

Displaying the
painting of Colin
P. Kelly that was
presented to
AFA’s Colin P. Kel-
ly Chapter by the
416th Bomb Wing,
Griffiss AFB, N. Y.,
are, from left,
Chapter President
Gino Frate, Lt. Jay
Englert, USAF, and
Wing Commander
Col. (Brig. Gen.
selectee) Walter
E. Webb Il

. f' 0"
'ﬁ% AN

A recent Tulsa Chapter meeting featured Oklahoma City ALC Commander Maj. Gen.
Richard A. Burpee, center, as guest speaker. With General Burpee are, from left,
Chapter President John G. Loerch and AFA Board Chairman Dave Blankenship.
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have been donated to the Lake Placid,
Fla., High School library by AFA's Flor-
ida Highlands Chapter. Chapter Presi-
dent Roy Whitton says other chapters
may want to consider this idea be-
cause it seems senseless to let
books accumulate dust on shelves
and end up in a garage sale when
schools and public libraries can put
them to good use” . .. AFA's Junior
Officer Advisory and Enlisted Coun-
cils were written up in the March is-
sue of Airman Magazine.

It was AFA Appreciation Night for
the Colin P. Kelly Chapter in New York
recently when Chapter President
Gino Frate accepted a painting of
World War Il hero Colin P. Kelly, for
whom the AFA Chapter is named,
from the 416th Bombardment Wing at
Griffiss AFB. The painting was pre-
sented “as a tribute to the Colin P.
Kelly Chapter’s exceptional support
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for Griffiss AFB and the community,”
said Wing Commander Col. (Brig.
Gen. selectee) Walter E. Webb III.
Lt. Jay Englert, 41st Air Refueling
Squadron project officer, originated
the idea to honor the Colin P. Kelly
Chapter. The program included re-
marks by Charles Getty, a World War
Il B-24 pilot who discussed the raids
on Ploesti and their impact on the air-
crews involved . . . "Engineer of the
Year—1985" was the honor bestowed
on AFA National Director H. B. “Buzz”
Henderson by eighteen technical so-
cieties in the Newport News, Va., area.
Mr. Henderson is a former test pilot
and current corporate manager of
General Dynamics Corp.’s field office
in Tidewater . . . FAA Deputy Adminis-
trator Richard Jones wrote a letter to
Virginia Gov. Charles S. Robb re-
cently informing him “of the high re-
gard in which Ken Rowe is held by the
Federal Aviation Administration.” The
FAA official flew with Ken—who is di-
rector of the Virginia department of
aviation, AFA’s Civil Air Patrol Advisor,
and a longtime Virginia AFA leader—
to New York City where Ken received
the first FAA Eastern Region Director
of the Year award. Said Mr. Jones, “It
is largely through Ken's efforts that
Virginia enjoys such an outstanding
reputation in the aviation communi-
ty.” u

UNIT
REUNIONS

Deming Army Airfield

Members of Deming Army Airfield will
hold a reunion on September 6-8, 1985.
Contact: Reunion Coordinators, 402 S.
Tin, Deming, N. M. 88030,

Roswell AAF Ass'n

Members of Roswell Army Airfield Veter-
ans Association (Walker AFB, N. M.) will
hold their reunion on September 27-29,
1985, at the Roswell Inn in Roswell, N. M.
Contact: RAAF Veterans Association, P. O.
Box 8092 (Linda Vista Station), Roswell,
N. M. 88201.

Submarine Veterans

The Submarine Veterans of World War |l (a
Presidentially chartered organization) will
hold their annual convention on August
14-18, 1985, in Portland, Ore. Contact:
Bob Barker, P. Q. Box 1112, Watford City,
N. D. 58854. Phone: (701) 842-3737. Doyle
Lester, 128 S. Beaty, Manzanola, Colo.
81058. Phone: (303) 462-5570.

Vietnam Helicopter Pilots Ass’'n
The Vietnam Helicopter Pilots Association
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will hold its annual reunion on July 4-6,
1985, in Houston, Tex. Contact: Larry
Clark, P. O. Box 35699, Phoenix; Ariz.
85069.

1st Strategic Air Depot Ass'n

The 1st Strategic Air Depot Association
will hold its reunion on September 19-22,
1985, in St. Louis, Mo. Contact: Earl A.
Dosey, 7336 Mikesell Dr., Indianapolis, Ind.
46260.

2d Air Division Ass’'n

Members of the 2d Air Division will hold
their reunion on September 5-8, 1985, at
the Americana Great Gorge Resort in
McAfee, N. J. Contact: Howard C. “Pete”
Henry, 164B Portland Lane, Jamesburg,
N. J. 08831. Phone: (609) 655-0982.

7th Combat Cargo Squadron

The 7th Combat Cargo Squadron will hold
its reunion on October 17-20, 1985, in Or-
lando, Fla. Contact: Curtis Krogh, 601 In-
diana St., Racine, Wis. 53405. Phone: (414)
633-4373.

12th Bomb Group

Members of the 12th Bomb Group “Earth-
quakers” will hold their reunion on Sep-
tember 12-15, 1985, in Vancouver, B. C.,
Canada. Contact: Alex Adair, 817 N. E. 91st
St., Seattle, Wash. 98115. Bob Wilson,
2380 Duckabush Rd., Brinnon, Wash.
98320. Phone: (817) 265-9513 or (504)
395-6238.

12th Observation Squadron

The 12th Observation Squadron, includ-
ing the 12th Tactical Reconnaissance and
12th Photo Reconnaissance Squadrons,
will hold a reunion on September 19-21,
1985, in Dayton, Ohio. Contact: David
Sopko, 3644 Irma Ave., Youngstown, Ohio
44502. Phone: (216) 788-4734. John Flor-
ence, 4849 Delores Pl., Orlando, Fla.
32806. Phone: (305) 851-7243.

17th Bomb Group

The 17th Bomb Group, along with the
34th, 37th, 73d, 89th, 95th, and 432d
Squadrons, will hold a reunion on Sep-
tember 19-23, 1985, in Chattanooga,
Tenn. Contact: W. D. Baird, 6776 E. North-
west Hwy., Dallas, Tex. 75231. Phone: (214)
348-9124.

20th Tactical Fighter Wing

The 20th Tactical Fighter Wing will hold its
reunion on September 19-22, 1985, at the
Holiday Inn in Fort Walton Beach, Fla.
Contact: J. J. Kropenick, 7 Maple Ave.,
Shalimar, Fla. 32579. Phone: (904) 651-
0559.

22d Air Depot Supply Squadron

Members of the 22d Air Depot Supply
Squadron will hold their reunion on Sep-
tember 10-12, 1985, at the Ramada Inn-!

Northwest in Oklahoma City, Okla. Con-
tact: Russell J. Hansen, 1125 Oak St., West
Chicago, Ill. 60185. Phone: (312) 231-2014.

25th Bomb Group

The 25th Bomb Group will hold a reunion
in July 1985. Contact: Robert S. Herzog, 4
Colonial Lane, Larchmont, N. Y. 10538.

26th Fighter Squadron

Members of the 26th Fighter Squadron,
51st Fighter Group, will hold their reunion
on August 29-September 1, 1985, at the
Loew's Ventana Canyon Resort in Tucson,
Ariz. Contact: Gordon F. Spence, 1464 W.
Beverly Dr., Anaheim, Calif. 92801. Phone:
(714) 535-9630.

27th Bomb Group

The 27th Bomb Group will hold its reunion
on October 25-27, 1985, in Fort Worth,
Tex. Contact: Charles Cook, 3822 Cum-
berland Way, Lithonia, Ga. 30058. Phone:
(404) 981-3945.

29th Bomb Group Ass'n

Veterans of the 29th Bomb Group will hold
their first reunion on July 26-28, 1985, in
Dayton, Ohio. Contact: R. W. Polleys, 1619
Schirm Dr., Middletown, Ohio 45042.

34th Bomb Group

Veterans of the 34th Bomb Group will ren-
dezvous with the 8th Air Force Historical
Society on October 17-20, 1985, in
Wichita, Kan. Contact: Ray L. Summa,
2910 Bittersweet Lane, Anderson, Ind.
46011. Phone: (317) 644-6027.

Class 40-E

Graduates of Flying School Class 40-E will
hold their reunion on September 18-23,
1985, at the US Air Force Academy in Colo-
rado Springs, Colo. Contact: Lt. Col. D. B.
Depmore, USAF (Ret.), 4729 Barnes Rd.,
Colorado Springs, Colo. 80917.

Class 41-B

Members of Cadet Flying Class 41-B (Max-
well Airfield) will hold a reunion on June
25-27, 1985, in Bemus Point, N. Y. Con-
tact: Maj. Robert F. Post, USAF (Ret.), 144
Winch Rd., Lakewood, N. Y. 14750. Phone:
(716) 763-9113.

46th Materiel Squadron

The 46th Materiel Squadron will hold its
reunion on September 12—-15, 1985, in
Everett, Wash. Contact: Leonard Leitzke,
14515 W. Lake Goodwin Rd., Stanwood,
Wash. 98292.

P-51 Mustang Pilots Ass’'n

The P-51 Mustang Pilots Association and
the 530th Fighter Squadron will hold a re-
union on September 5-8, 1985, at the Mis-
sion Inn Resort in Howey-in-the-Hills, Fla.
Contact: Frank Grenon, 81 Park St., Wil-
mington, Mass. 01887. Phone: (617)
658-9846. Ron Peters, 210 Shady Hollow,
Casselberry, Fla. 32707. Phone: (305)
834-4855. Don Bennett, P. O. Box 552,
Newport, N. H. 03773.

57th Fighter Group

Members of the 57th Fighter Group will
hold their reunion on September 5-8,
1985, in Colorado Springs, Colo. Contact:
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“Strategic Forces. . .
People, Plans, and Weapon Systems”

Plan fo alfend. . . this month. . .a major AFA National
Symposium, being conducled in conjunction wilh the
Strategic Air Command.

This event will provide an authorilative examination of
the policies, plans, and capabilities associaled with suc-
cessful stralegic delerrence on a global scale. Sirategic
weapons and delivery systems—both nuclear and con-
ventional—will be discussed. Major emphasis will be
given to the Soviel threal, US strategic doclrine, sur-
vivable command and conlrol, force modernization, and
arms reduction.

This event will take (
27-28, beginning wilh a rec
11:30 am. on June 27. The
15 planned fo include Keynoter,
CING SAC; Robert McFarlane, National Se
lo the President; William H. Tafl IV, Depuly Sec
Defense; Gen, Bemard W. Rogers, Supreme L
mander, Europe; as well s an impressive group.ol
Force Major Commanders, other service leaders, nd
an SDI spokesman. Sen. Barry Goldwater will
fealured speaker al the Thursday evening Sympa&rum
Dinner.

Preliminary plans are under way for Symposium
allendess to view the arrival of the first operational B-1
and lo attend the delivery ceremony at Offull Air Force -
Base. Secretary of the Air Force Verne Orr is expecled to N
be with the delivery crew on the occasion. o

For further information, call Jim McDonnell or Dotlie ———
Flanagan al (703) 247-5800. |

Reglstration Form IR

NAME (Prin)

TLE ¥

AFFILIATION.

ADDRESS

CITY, STATE, ZIP

TELEPHONE: (Code) o).

Enclosed is check in the amount of $175, payable fo Air Force Associalion, to cover the Sym-
posium fee for an AFA individual member or Indusirial Associate member. (Note: The fee for a
nonmember of AFA is $200)

Each registrant receives one ficke! to the reception/dinner. One extra guest lickel may be purchased
for $50.

Mark here if an exira guest dinner tickel is desired. Enclose 850 for the fickel.

Dinner Speaker: Sen. Barry Goldwaler
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Thomas M. Tilley, 1638 Collins Rd., Colora-
do Springs, Colo. 80918. Phone: (303)
598-5322.

59th Air Police Squadron

Members of the 59th Air Police Squadron
stationed (1951-55) at RAF Burtonwood,
England, will hold their reunion on August
8-10, 1985, in Denver, Colo. Contact: R. M.
“Mick" Shropshire, 5725% Teller St., Ar-
vada, Colo. 80002. Herb Swanson, 655
Marlou Pkwy., Des Moines, lowa 50315.

61st Troop Carrier Squadron

The 61st Troop Carrier Squadron, 314th
Troop Carrier Group, will hold its reunion
on August 29-September 2, 1985. Con-
tact: Lew Johnston, 2665 Chestnut St.,
San Francisco, Calif. 94123.

62d Troop Carrier Group

The 62d Troop Carrier Group will hold its
second annual reunion on September
26-28, 1985, at the Quality Inn in Cincin-
nati, Ohio. Contact: Virgil Preston, 1507
Aster Pl Cincinnati, Ohio 45224.

64th Troop Carrier Group

Members of the 64th Troop Carrier Group
will hold their reunion on September
26-28, 1985, at the Americana Hotel in Fort
Worth, Tex. Contact: James L. Kent, 1812
Dakar Rd. East, Fort Worth, Tex. 76116.
Phone: (817) 732-0890.

F-86 Sabre Pilots Ass’'n

The F-86 Sabre Pilots Association will hold
a reunion on July 26-28, 1985, in Dayton,
Ohio, Contact: Richard B, Keener, 1821 S.
Washington St., #318-A, Naperville, Ill.
60565. Phone: (312) 983-5533.

Coming Events

June 14-16, Georgia State Conven-
tion, Savannah ... June 14-16,
Michigan State Convention, Self-
ridge ANGB . . . June 15, lllinois
State Convention, Chanute AFB . . .
June 21-22, Ohio State Conven-
tion, Cleveland ... June 28-29,
New Jersey State Convention,
Cape May . . . July 12-13, Colorado
State Convention, Air Force Acade-
my . .. July 12-13, Pennsylvania
State Convention, Pittsburgh . . .
July 19-21, Texas State Conven-
tion, Austin . . . July 26-28, Florida
State Convention, Orlando . . . Au-
gust 2—4, New York State Conven-
tion, Niagara Falls . . . August 2-3,
Utah State Convention, Park City
.. . August 2-4, Washington State
Convention, Bellevue . .. August
9-10, Arkansas State Convention,
Blytheville AFB . .. August 22-24,
California State Convention, San
Diego . . . August 23-24, North Da-
kota State Convention, Minot . . .
September 6-7, Arizona State Con-
vention, Sedona ... September
15-19, AFA National Convention
and Aerospace Development
Briefings and Displays, Washing-
ton, D. C.
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91st Troop Carrier Squadron

The 91st Troop Carrier Squadron, 439th
Troop Carrier Group, is planning to hold a
reunion in Dayton, Ohio, in September
1985. Contact: Milton Dank, 1022 Serpen-
tine Lane, Wyncote, Pa. 19095.

312th Bomb Group

The 312th Bomb Group, "The Roarin’
'20s," will hold its reunion on August 3-5,
1985, at the Niagara Hilton in Niagara
Falls, N. Y. Contact: Dr. Russell L.
Sturzebecker, West Chester University,
West Chester, Pa. 19380.

325th Fighter Group

The 325th Fighter Group “"Checkertail
Clan" will hold its reunion on September
12-15, 1985, in St. Joseph, Mo. Contact:
Dan Penrod, 69 Keswick Ave., Pittsburgh,
Pa. 15202. Phone: (412) 766-6190. George
W. Liston, 13655 N. E. 10th Ave., North
Miami, Fla. 33161. Phone: (305) 891-6917.

330th Bomb Group

Members of the 330th Bomb Group will
hold their reunion on September 5-8,
1985, in Dayton, Ohio. Contact: Robert M.
Woliver, 8704 Point West Dr., Austin, Tex.
78759.

336th Air Service Squadron

The 336th Air Service Squadron, Fifth Air
Force, is planning to hold a reunion on
October 11-13, 1985, in Winter Haven, Fla.
Contact: Giles A. Lakeman, 3993 Simpson
Ave., Cincinnati, Ohio 45227. Phone: (513)
271-8191

339th Fighter Group Ass’'n

The 339th Fighter Group Association will
hold its reunion on September 12-15,
1985, in Norfolk, Va. A unit rendezvous
with the 8th Air Force Historical Society is
also planned for October 17-20, 1985, in
Wichita, Kan. Contact: Chet Malarz, 2405
Kings Point Dr., Atlanta, Ga. 30338.

341st Fighter Squadron

The 341st Fighter Squadron, Fifth Air
Force, will hold its reunion on September
26-29, 1985, at the Catamaran Hotel in San
Diego, Calif. Contact: John McAllister,
1437 Coble Ave., Hacienda Heights, Calif.
91745. Phone: (818) 968-2535.

367th Fighter Group

Members of the 367th Fighter Group,
which includes the 392d, 393d, and 394th
Fighter Squadrons, will hold their reunion
on July 25-28, 1985, in Chicago, lil. Con-
tact: Jack T. Curtis, 437 Cedar Dr., Beaver
Shores, Rogers, Ark. 72756.

380th Bomb Group Ass'n

The 380th Bomb Group “Flying Circus”
reunion will be held on September 11-15,
1985, in Omaha, Neb. Contact: Forrest
“Tommy" Thompson, 2401 Lakeview Dr.,
Heber Springs, Ark. 72543,

INTRODUCTION TO

! MICROCOMPUTERS

A solid 8 hours on Video Cassette
geared to the tough demands of stu-
dents, managers and employees alike.

An actual seminar with leading auth-
ority Royal Dossett with special
emphasis on the desk-top computer.

A power-packed, in-depth, tele-
course that you will always have on
hand for quick reference and instant
comprehension.

Includes introduction to BASIC,
keyboards, dot-matrix, word process-
ing, spreadsheets, hard and floppy
disks, and much, much more.

All four (4) video volumes, (8 hours)
plus a 63-page printed manual, all for
only $199, plus $3.00 shipping.

Specify VHS/BETA. California resi-
dents add 6%:% tax

Specily Beta or VHS
Send to: FERDE GROFE FILMS
3100 Airport Ave., Santa Monica, CA 90405
Add $3,00 shipping
CA residents add 6%% Sales Tax
Visa & Mastercard include card no. & exp, date
ORDERTOLL-FREE (B00) 854-0561, ext. 925.
\ In Calif. (800) 432-7257, ext. 925. j

N
CENTURY CAD SYSTEMS INC.

“CAD DESIGN PC BOARD”

PCB Design
Design Analysis
Documentation
Single Sided
Double Sided
Multilayer

Flex Circuit
Hybrids

“PACKAGING”

® Panels
@ Chassis
® Enclosures

“IN ACCORDANCE WITH
MIL STANDARDS &
UL REGULATIONS”

“ON TIME DELIVERY”

All Work Per Your
Specifications & Schedule

VERY COMPETITIVE PRICES

CENTURY CAD SYSTEMS, INC.
2521 N. Grand Suite F
Santa Ana, CA 92701

(714) 667-7891

IIIIIIIIIIIIIIIlIlIIlIIIIlllIII[—/
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A Video/Book Pack

& A Special!

THE
WILD
ACES

Here are the "Wiid Weasels"—AF.
Mach 2 jocks at their flying, fighting
best. F-105"Thuds" over'Namina wild
turkey shoot you'll never forget! They
take on SAM sites, convoys, bridges,
MiGs, missiles. .. you name it. Nerve-
jolting action beyond anything you've
ever seen, this is the definitive aerial
action piece of the Vietnam war.

These are the "go-to-hell" guys that
relentlessly took the war home to the
enemy ... the anxiety of staying alive
until the 100 mission magic number,
and a safe ticket home.

PLUS! BONUS! agreat new book, F-
105 THUNDERCHIEF by Bert Kinzey,
asolid 72 pages of high adventure with
these great pilots.

Video running time 58 minutes
Priced at only $59.95

Specify Beta or VHS
Send to: FERDE GROFE FILMS
3100 Airport Ave., Santa Monica, CA 90405
Add $3.00 shipping
CA residents add 6%:% Sales Tax
Visa & Mastercard include card no, & exp. date

INTERCOM

ORDER TOLL-FREE (800) 854-0561, ext. 925,
in Callf. (800) 432-7257, ext. 925. )

At Last!
The
Aircrew
Tie

Silver on deep
blue with
light-blue-silver-
light-blue
stripes. 100%
polyester.

Proceeds goto
the Air Force
Historical
Foundation for
Fellowships and
Scholarships.

o [

Send your check for $15.00,
name and address to:
AEROSPACE HISTORIAN
Eisenhower Hall
Manhattan, KS 66506, USA
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385th Bomb Group

Members of the 385th Bomb Group will
hold their reunion on September 11-14,
1985, at the Hyatt Hotel at Los Angeles
International Airport, Los Angeles, Calif.
Contact: Allan B. Chealander, 10491 Bar-
bara Anne St., Cypress, Calif. 90630.
Phone: (714) 761-1682. Forrest V. Poore,
23253 Westwood St., Grand Terrace, Calif.
92324. Phone: (714) 825-2465.

446th Bomb Group

The 446th Bomb Group is planning to hold
a reunion on September 5-8, 1985, at the
Great Gorge Hotel in McAfee, N. J. Con-
tact: William F. Davenport, 13762 Loretta
Dr., Santa Ana, Calif. 92705.

451st Bomb Squadron Ass'n

The 451st Bomb Squadron Association
will hold its reunion on September 27-29,
1985, in Detroit, Mich. Contact: James J.
Crumbliss, 2014 Shady Grove Dr., Bossier
City, La. 71112. Phone: (318) 742-1225.

455th Bomb Squadron

Members of the 455th Bomb Squadron
"Whitetail Marauders” will hold their re-
union on September 25-28, 1985, in Rock-
port, Me. Contact: Ben Goldsmith, P. O.
Box 162, Camden, Me. 04843.

457th Bomb Group Ass'n

Members of the 457th Bomb Group and
attached units stationed in Glatton, En-
gland, will hold their reunion on Sep-
tember 19-22, 1985, in Rapid City, S. D.
Contact: Homer Briggs, 811 N. W. "B" St.,
Bentonville, Ark. 72712. Phone: (501)
273-3908.

483d Bomb Group Ass'n

Members of the 483d Bomb Group will
hold their reunion on September 4-8,
1985, at the Marriott Hotel in Albuquerque,
N. M. Contact: M. L. "Bob” Hottman, R4
1414 Sherri Lane, Fort Dodge, lowa 50501.
Phone: (515) 955-3428.

496th Fighter Interceptor Squadron

Members of the 496th Fighter Interceptor
Squadron will hold their reunion on Au-
gust 14-16, 1985, on a San Juan island
cruise. Contact: Maj. Jan W. Barmore,
USAF (Ret.), 4208 Arbordale W., Tacoma,
Wash. 98466. Phone: (206) 564-9040.

504th Bomb Group

Veterans of the 504th Bomb Group will
hold their first reunion in September 1985
in Minneapolis, Minn. Contact: Arthur C.
Tomes, 2409 Oakwood Dr., Burnsville,
Minn. 55337. Phone: (612) 435-5406.

507th Fighter Group

The 507th Fighter Group, including the
463d, 464th, and 465th Fighter Squadrons,
will hold a reunion on August 30-Sep-
tember 2, 1985, at the Choo-Choo Hilton in

Chattanooga, Tenn. Contact: J. T. Layne,
P. 0. Box L, Copperhill, Tenn. 37317.
Phone: (615) 496-7247.

585th Bomb Squadron

Members of the 585th Bomb Squadron
will hold their reunion on September
20-21, 1985, in Denver, Colo. Contact: Tom
O'Brien, 1907 Rio Vista Dr., Fort Pierce,
Fla. 33449. Phone: (305) 465-7974.

780th Bomb Squadron

The 780th Bomb Squadron will hold its
reunion on September 12-14, 1985, in
Seattle, Wash. Contact: George Kucken-
becker, 802 N. W. 193d, Seattle, Wash.
98177.

Cannon AFB
Areunionisin the planning stages for all
former members of the 271st Tactical
Fighter Wing, the 474th Tactical Fighter
Wing, the 832d Air Division, and all tenant
units that were stationed at Cannon AFB,
N. M.
For additional information, please con-
tact the address below.
Cannon Reunion
12609 Viewcrest N. E.
Albuquerque, N. M. 87112
Phone: (505) 266-6621 (evenings)

Mesa del Rey
| would like to hear from cadets who
were stationed at Mesa del Rey, King City,
Calif., from 1941 to 1945. We are planning
a reunion to be held in 1986.
Please contact the address below.
Jack A. Hays
King City Reunion Group
226 Rio Vista Dr.
King City, Calif. 93930

Class 44-C
| would like to hear from members of
Class 44-C who would be interested in
planning a reunion or forming the Aviation
Cadet Class 44-C Association. | have putin
the first $5.
Please contact the address below.
Lt. Col. Robert K. Early,
USAF (Ret.)
12005 E. Alaska Ave.
Aurora, Colo. 80012

Class 50-F
| would like to hear from members of
Aviation Cadet Class 50-F (Perrin and
Reese AFBs, Tex.) regarding any reunion
plans that might be in the works.
Please contact the address below.
Maj. Brian Power-Waters XIil,
USAF (Ret.)
Rte. 1, Box 53E
Church Hill, Md. 21623-9754
Phone: (301) 758-2622

Class 67-C
| am trying to locate members of under-
graduate pilot training (UPT) Class 67-C
for the purpose of holding a reunion.
Please contact the address below.
Lt. Col. Tom McCay, USAF
Hg. USAF/SAX
Washington, D. C. 20330-5420
Phone: (202) 697-6518
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INDUSTRIAL ASSOCIATES
OF THE AIR FORCE ASSOCIATION

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.

AAR Brooks & Perkins

Acurex Corp.

Aerojet ElectroSystems Co.

Aerojet-General Corp.

Aerojet Ordnance Co.

Aerojet Strategic Propulsion Co.

Aerojet TechSystems Co.

Aerospace Corp.

Aerospatiale, Inc.

Aircraft Porous Media, Inc.

Alkan U.S.A,, Inc.

Allied Corp., Bendix Aerospace

American Airlines Training Corp.

American Cyanamid Co.

American Electronic Laboratories,
Inc.

Amex Systems, Inc.

Ampex Corp., Data Systems Div.

Analytic Services Inc. (ANSER)

Anheuser-Busch, Inc.

Arco Engineering Co.

Army Times Publishing Co.

Aster Engineering Corp.

Astronautics Corp. of America

AT&T Communications

AT&T Information Systems

ATAT Technologies

Avco Corp.

Battelle Memorial Institute

BDM Corp., The

Beech Aircraft Corp.

BEI| Defense Systems Co., Inc.

Bell Aerospace Textron

Bell Atlantic

Bell Helicopter Textron

Boeing Aerospace Co.

Boeing Co., The

Boeing Military Airplane Co.

British Aerospace Dynamics
Group

British Aerospace, Inc.

Brunswick Corp., Defense Div.

Budd Co., The

Burdeshaw Associates, Ltd.

California Microwave, Inc.,
Communication Systems
Operation

Calspan Corp., Advanced
Technology Center

Canadair, Inc.

Canadian Marconi Co.

Cessna Aircraft Co.

Chamberlain Manufacturing Corp.

Clearprint Paper Co., Inc.

Clifton Precision, Instruments &
Life Support Div.

Colt Industries, Inc.

Computer Sciences Corp.

Comtech Microwave Corp.

Contel Page Systems, inc.

Contraves Goerz Corp.

Control Data Corp.

Cryomec, Inc.

Cubic Corp.

Cypress International, Inc.

Data General Corp.

Datatape, Inc.

Douglas Aircraft Co., McDonnell
Douglas Corp.

Dowty

Dynalectron Corp.

Eastman Kodak Co.

Eaton Associates, Inc.

Eaton Corp., AL Div.

ECI Div., E-Systems, Inc.

EDO Corp., Government Systems
Div.

Educational Computer Corp.

Educational Testing Service

E. I. du Pont de Nemours & Co.

Electronic Data Systems Corp.

Emerson Electric Co.

E-Systems, Inc.

Euromissile

Ex-Cell-O Corp., Aerospace Div.

Fairchild Industries, Inc.

Fairchild Weston Systems, Inc.

Falcon Jet Corp.

Ferranti plc

Fluids Control Div. of LFE Corp.

Ford Aerospace &
Communications Corp.

GA Technologies, Inc.

Garrett Corp., The

Gates Learjet Corp.

GEC Avionics, Inc.

General Dynamics Caorp.

General Dynamics, Electronics
Div.

General Dynamics, Fort Worth
Diwv.

General Electric Co.

General Electric Co., AEBG

GMC, Allison Gas Turbine Diwv.

GMC, Delco Systems Operations

Goodyear Aerospace Corp.

Gould Inc., Computer Systems
Div.

Gould Inc., Defense Systems
Group

Grumman Aerospace Corp.

Grumman Data Systems Corp.

GTE Government Systems Corp.

GTE Government Systems Corp.,
Communications Systems Div.

GTE Government Systems Corp.,
Strategic Systems Div.

Gulfstream Aerospace Corp.

Hamilton Technology, Inc.

Harris Government
Communications Group

Harris Government Support
Systems Div.

Harris Government Systems
Sector

Hayes International Corp.

Hazeltine Corp.

Hercules Aerospace Div.

Honeycomb Co. of America, Inc.

Honeywell, Inc., Aerospace &
Defense Group

Howell Instruments, Inc.

HRA Textron, Inc.

Hughes Aircraft Co.

IBM Corp., Federal Systems Div.

Information Systems & Networks
Corp.

Ingersoll-Aand Co.

Intercontinental Publications, Inc.

Intermetrics, Inc.

Interstate Electronics Corp.

Israel Aircraft Industries Int'l, Inc.

Itek Optical Systems, A Division
of Litton Industries

ITT Defense Communications Div,

ITT Defense-Space Group

ITT Federal Electric Corp.

Jane's

John Deere Technologies Int'l,
Inc.

Kelsey-Hayes Co.

King Radio Corp.

Kollsman Instrument Co.

Lear Siegler, Inc.

Lear Siegler, Inc., Avionic
Systems Div.

Lewis Engineering Co., Inc.

Litton-Amecom

Litton Applied Technology

Litton Data Systems

Litton Guidance & Control
Systems

Litton Industries

Lockheed Aircraft Service Co.

Lockheed-California Co.

Lockheed Corp.

Lockheed Electronics Co.

Lockheed Engineering &
Management Services Co., Inc.

Lockheed-Georgia Co.

Lockheed Missiles & Space Co.

Lockheed Space Operations Co.

Logicon, Inc.

Loral Corp.

LTV Aerospace & Defense Co.

LTV Aerospace & Defense Co.,
Sierra Research Div.

Lucas Industries Inc.

Magnavox Advanced Products &
Systems Co.

M.A.N. Truck & Bus Corp.

Marotta Scientific Controls, Inc.

Marguardt Co., The

Martin Marietta Aerospace

Martin Marietta Denver Aerospace

Martin Marietta Orlando
Aerospace

MBB

McDonnell Aircraft Co.

McDonnell Douglas Astronautics
Co.

McDonnell Douglas Corp.

Midland-Ross Corp./Grimes Div.

MITRE Corp., The

Morton Thiokol, Inc.

Motorola, Inc., Government
Electronics Div.

NORDAM

Northrop Corp.

Northrop Corp., Aircraft Div.

Northrop Corp., Electronics Div.

Odetics, Inc.

OEA, Inc.

O. Miller Associates

Orbital Sciences Corp.

ORI, Inc.

Oshkosh Truck Corp.

Pacific Car and Foundry Co.

Pan Am World Services, Inc.,
Aerospace Services Div.

Planning Research Corp.

Products Research & Chemical
Corp.

Rand Corp.

Raytheon Co.

RBI, Inc.

RCA, Government Systems Div.

RECON/OPTICAL, Inc., CAl Div.

Rediffusion Simulation, Inc.

Republic Electronics, Inc.

Rockwell Int'| Collins Government
Avionics Div.

Rockwell Int'l Corp.

Rockwell Int'l Defense Electronics
Operations

Rockwell Int'l North American
Aircraft Operations

Rockwell Int'l North American
Space Operations

Rohr Industries, Inc.

Rolls-Royce, Inc.

ROLM Corp., Mil-Spec Computers
Div.

Rosemount Inc.

Sabreliner Corp.

Sanders Associates, Inc.

Science Applications Int'| Corp.

SENTEC

Short Brothers USA, Inc.

Singer Co., The

Singer Co., The,
Link Flight Simulation Div.

Smiths Industries, Aerospace &
Defence Systems Co.

SofTech

Sonicraft, Inc.

Space Applications Corp.

Space Communications Co.

Space Ordnance Systems

Sperry Corp.

Standard Manufacturing Co., Inc.

Stencel Aero Engineering Corp.

Sundstrand Corp.

Sverdrup Corp.

Syscon Co.

System Development Corp., A
Burroughs Co.

Systems Control Technology, Inc.

Systems Research Laboratories,
Inc.

Systron Donner, Safety Systems
Div.

Talley Defense Systems

Tandem Computers Inc.

Teledyne CAE

Teledyne, Inc.

Teledyne Ryan Aeronautical

Texas Instruments Equipment
Group

Thomson-CSF, Inc.

Time & Space Processing, Inc.

Top Brass Enterprises, Inc.

Tracor, Inc.

Trident Data Systems

TRW Electronics & Defense
Sector

TRW Space & Technology Group

Turbomach Div. of Solar Turbines,
Inc.

United Technologies Corp.

UTC, Chemical Systems

UTC, Hamilton Standard

UTC, Norden Systems, Inc.

UTC, Pratt & Whitney

UTC, Research Center

UTC, Sikorsky Aircraft

Varo, Inc.

Vega Precision Laboratories

V. Garber Int'l Associates, Inc.

Vitro Corp.

Western Gear Corp.

Western Union Telegraph Co.,
Government Systems Div.

Westinghouse Electric Corp.

Westinghouse Electric Corp.,
Baltimore Div.

Westland Technologies, Ltd.

Wild Heerbrugg Instruments, Inc.

Williams International

Wyman-Gordon Co.

Xerox Corp.
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... AT SUNNY DAVIS-MONTHAN AF B, AZ.
Bob Stevens’

"D-M" HAS 28 UN\TS REPRESENTING

€ MAJOR COMMANDS!| THE 836TH AIR,
ol J] DIVISION HEADS UP THE WHOLE WORKS,
WHICH INCLUDES A-10%,0A-37's, EC-I30Hs
AND VARIOUS SUPPORT UN\TS, OF ALL THESE
000 SYSTEMS, THE A-O 1S PROBABLY THEONE
THATCOULD BEST BE DESCRIBED AS... AH..
WELL, OIFFERENT !
A-10 PILOTZ-HOG DRIVERS-AS THEY FLYING THE "THUNDERBOLTIT |18 LIKE
SEE THEMZELVES. PEING INATIME WARP BACK TO WWII~

S

F55HTTW

(HOG DRIVER HaAS s
SEEOVERHUD) /7 g

I'M JUST
' ) GOIN' OUT TO
i —"-!E WGEOH
WONDER IF
{ TWO PIDDLE
\ PACKS'LLDO?Z

COURTEGY HANK CARUSO
GLEN BURNE, MD.

How 2L0W 12 THE WART HOGZ
IT's SO SLOW THAT..

SPEAKING OF REFUELING, FAMILY ORIENTATION
RIDEZ ARE 2TILL GIVEN IN THE A.F. ONE A-IO

PILOT WAS HOOKED UP TTO A KC- 125 THAT CON-

TAINED-AMONG OTHERE -HISWIFE.
CAPT! THIS IS : = Y

GEEZ ' I'M AT
Vmax and.I'M
BEIN' TOWED !
O--'_‘-‘-'

L

OA-37 '9POTTER'
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ONE TOUGH JOB The US Air Force has a tough
job: Global C: for tactical aviation demands a powerfu

flexible. survivable system to support an extreme range
of gperational requirements... tough requirements.. for a
tougn force

ONE TOUGH SYSTEM Litton Data Systems
AM/TYQ-23 Modular Control Equipment (MCE) is ready
for operational test. MCE supports defensive counterair
operations {such as CRC and FACP) or offensive coun-
terai- operations like the Ground Attack Control Canter
(GACC) with just a change of software. Transporiable
modularized, with automated system maintenance and
training — the MCE systemis ready NOW. To meet tough
requ rements.

ONE TOUGH COMPANY Liiion Data Systems
turns tough requiremen:s into tough sysiems. Rel ably
Resourcefully. And with uncompromising dedication We
can help you do a tough job. Call us. Marketing Director,
Litzon Data Systems. 8030 Woodley Avenue. Van Nuys,
CA £14009. (818) 902-44D1

[B Litton Data Systems




THE F-15: KEY PLAYER
ON THE USAF TEAM.

THE MISSION: AIR SUPERIOR-
ITY. SWEEP HOSTILE AIRCRAFT
FROM A DESIGNATED AREA.
Air superiority is a crucial Air
Force mission. Because who
controls the skies often controls
the outcome of a conflict.

To keep America’s defenses
strong, the Air Force must be able
to maintain air superiority
against any adversary. It must be
better than any challenge posed

in the air, anywhere in the world.
That's why the Air Force relies
on the F-15 Eagle, the plane
that’s earned its reputation as the
world’s foremost air superiority
fighter. The Eagle has the speed
and range to reach any destina-
tion in the world fast, with a pay-
load to accomplish the mission.
In air-to-air combat, the Eagle’s
score is 58-0. It has never lost in
combat, and has the lowest
peacetime loss rate of any U.S.
fighter. The Eagle can find and
identify enemy aircraft before the

enemy knows it is close. Eagle
pilots can see targets more
quickly and use their weapons
with greater accuracy because all
attack information is on the
head-up display. The F-15 Eagle
is the only plane that is fully
equipped to meet or beat any
threat in the sky-now and
through the 1990s.

For a strong defense, America
counts on the Air Force. And
the Air Force counts on the
F-15 Eagle.

MCDONNELL
DOUGLAS






