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"The B-2 is more like a fighter. It's.very compact and it moves in unity. The pilot really feels he's
part of the airplane." - '

— NORTHROP

Fifty years of making advanced technology work

—B-2 Chief Test Pilot

©1989 Northrop Corporation



Software.
Fuel for mission
SUCCESS.

Regardless of mission or platform,
software is the fuel that powers your
defense applications. Today, the trend
is toward integration, fault tolerance,
transportability and maintainability.
That’s why software development
should not be restricted by hardware,
language or architecture.

Ccntrol Data’s software teams

adapt to different structures and
methodologies—choosing those best
suited to the application. We have met
challenges in systems engineering,
real-time distributed systems, algo-
rithmic development, communica-
tions, networking and more.

We are involved in such software
intensive applications as ATARS,
PAVE PAWS, Cobra Judy, BMEWS
and F-14D Global Executive. Our
work with the U.S. Navy as prime
contractor for the Ada Language
System helps support the STARS

(G2 CONTROL DATA

initiatives. Our capabilities in multi-
processor technology and communi-
cations enable us to develop software
for other hardware as well as our own
CYBER systems.

We’re ready to discuss your soft-
ware needs. Please call 612/853-5000.
Or write Control Data’s Government
Systems Group, P.O. Box O, HQF500,
Minneapolis, MN 55440.

Control Data,with
smarter software.




VLSI circuits. More brainpower in less space.

Floods of data to be
processed faster. Tighter
space, weight and power
constraints. Unprecedented
reliability. To meet these
demands of many new
space and defense systems,
Martin Marietta is
integrating more and more
electronic functions into.

individual microcircuits. At

the forefront of VLSI (Very

Large Scale Integration),
we are today working on

new advances in miniaturi-

Zation and performance.

These include VHSIC (Very
High Speed Integrated Cir-
cuits) applications, radiation-
bardened circuits with fea-
tures as small as 2 microns
wide, and a processor chip
10 times faster than today's
most advanced computers.

Logic gates

1 Ia'

5" dia. wafer containing 430 VLSI chips

] Cb:p mlargcd approxxtzly 12
: 5
/

2-micron feature size

Section enlarged approximately 500x

On-chip memory

e
Greater density for o~
higher speed. =

Over 100,000 transistors
are routinely being placed
on VLSI chips. Tight
packing shortens the signal
path, which increases pro-
cessing speed and reduces
power needs.



Defense satellites with
brains.

To identify; track and
inventory thousands of
objects in space, satellites
will need radiation-bardened
circuits capable of billions
of operations per second.
They'll be vital for such
functions as battle man-
agement, communications,
damage assessment, aiming
and pointing.

Stmart cruise missile

Communications antennas

>~

Phased array antenna

Guidance circuitry

Solar panels

)
0

_ Processing section

Evasive course ?

Miissiles that guide

themselpes.
With a superfast VLSI

computer-on-a-chip now in
deuelopmmt, cruise-type
missiles can, at ground-
bugging altitudes, evade
countermeasures and thread
their way through obstacles.
They can even select alter-
native targets if necessary.

Masterminding tomorrows technologies WZZe Ve d gL B 22V I % o 7

Martin Marietta Corporation
6801 Rockledge Drive, Bethesda, Maryland 20817, USA
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A round trip ticket into hostile territory:

Surface-to-air missile threats against
tactical aircraft have grown more
sophisticated. That means the US. Air
Force needs improved self-protection
capabilities for its aircraft.

The answer: Raytheon’s ALQ-184.
An update of an existing ECM
jamming pod, the new system will
enable aircraft tc cope with any
foreseeable radar-guided threat right
through the 1990s.

The key to the ALQ-184 is
Raytheon multibeam technology.
Through its use, the older pod’s single
high-power transmitter tube was
replacec by a bank of reliable mini-

tubes that feed a high-gain antenna
array.

Results: The new system has
greater sensitivity, faster response time,
and higher effective radiated power.

It can detect threat signals and direct
high-power jamming signals against
multiple hostile radars.

And because the ALQ-184 uses
multiple mini-tubes instead of a single
big one, even the loss of several tubes
will not disable the system.

Fully maintainable by Air Force
personnel, the ALQ-184 and its
support needs are now in production.
It's another example of how Raytheon’s




the ALQ-184.

long-experience with system funda-
mentals can improve an older system’s
capabilities.

For more information. write
Raytheon Company, Government
Marketing. 141 Spring Street,
Lexingtcn, MA 02173,

The ALQ-184 jamming pod is being deployed
on U.S. Air Force F-4s and F-16s.

Raytheon

Where quality starts with fundamentals




An Editorial

A Sunny Day In January

By John T. Correll, EDITOR IN CHIEF

CONT‘INUING along its well-advertised path toward
peace and enlightenment, the Soviet Union has
begun deploying the Mod V variant of its SS-18 heavy
ICBM. It is more accurate and lethal than the Mod IV
variant, which was sufficient by itself to target every US

ICBM silo (allocating two warheads against each of

them) and command facility, with about 1,000 warheads
left over.

The Mod V is the third new ICBM the Soviets have
introduced since General Secretary Mikhail Gor-
bachev’s ascension to power in 1985. Also deployed on
his watch have been the rail-mobile SS-24 and the road-
mobile SS-25. In the past year alone, twenty SS-24s and
sixty-five SS-25s have entered service.

US Secretary of Defense Richard Cheney finds it
exasperating that many Americans believe the Soviet
military threat has vanished. “If anything, the United
States is facing a more formidable offensive strategic
arsenal than before Mr. Gorbachev took power,” he
says.

Soviet conventional forces are not withering away
either. The Military Balance, published October 3 by the
International Institute of Strategic Studies in London,
concludes that Soviet forces possess significantly more
manpower, tank strength, and surface-to-air missiles
than was estimated previously. The Institute now figures
that the Soviets have 60,000 main battle tanks, up by
6,700 from last year’s estimate.

The chart below is derived from Soviet Military Power
1989, published September 27 by the Pentagon. It shows
clearly enough that Mr. Gorbachev’s diplomacy has not
interfered with his production of military goods.

Lest anyone think these numbers are a Western pro-
paganda trick, the Soviets acknowledge that their mili-
tary spending did not decline during Mr. Gorbachev’s
first three years. Five months ago, Premier Nikolai
Ryzhkov explained that “when forming plans for
1986-90, because of the international situation prevail-
ing at the time and our military doctrine, we were com-
pelled to envision a traditional growth of defense ex-

penses at a pace exceeding the growth of national
income.” Mr. Gorbachev’s admirers may take comfort
nevertheless from his forecast of a fourteen percent
reduction in military spending “as early as 1990-91."

It is little wonder that Western strategists turn no
cartwheels about Mr. Gorbachev’s peace offensive.
Ironically, the United States, which has cut its defense
spending by twelve p.;:rcent in four years and which has
not gotten its own ICBM modernization program beyond
the first fifty Peacekeepers, is often accused of being
unresponsive to Mr. Gorbachev’s overtures.

If the Soviets have adopted a defensive doctrine, Mr.
Cheney asks, why did they push ahead with the SS-18
Mod V, a powerful missile based in fixed silos? The Mod
V, Mr. Cheney charges, “would seem by its basic design
to be a use-it-or-lose-it weapon—one that would make
sense only for a preemptive first strike.”

Available evidence indicates that preemptive attack
remains the preferred nuclear employment option in
Soviet strategy. In the Pentagon’s assessment, “‘the So-
viets will likely maintain adequate weapons even under
START [Strategic Arms Reduction Talks] constraints to
cover current and anticipated future target sets.”

Similarly suspect are Soviet claims that their conven-
tional forces have switched to the defensive. To the
extent that anything has changed, US planners say, it is
because ths Russians are worried that NATO'’s Follow-
On Forces Attack concept will upset their battle plans
for reinforcement and resupply. While there have been
some adjustments to protect rear echelons, Soviet the-
ater forces are still tailored for offensive operations.

The reduction of Soviet tank forces in Europe, an-
nounced with fanfare last December, seems to have gone
astray, too. It now appears that the troops and equip-
ment have been assigned to other units rather than dis-
banded and that the infrastructure of the units remains
intact. “What Gorbachev said at the UN is that six tank
divisions would be withdrawn and disbanded,” Rep. Les
Aspin (D-Wis.), Chairman of the House Armed Services
Committee, observes. “That is not what is going on.”

Mr. Gorbachev has convinced most of the world that
his force-reduction proposals are an unprecedented act
for a Soviet leader. Not so, says the Department of
Defense: “Thirty years ago, Khrushchev made signifi-
cant unilateral cuts that were even more drastic than
those anncunced by Gorbachev. He reduced the size of
the Soviet armed forces by over 1,000,000 men, which
accounted for over thirty-six divisions.” It did not take
his successor, Leonid Brezhneyv, long to build back what
was lost and then some.

Unfortunately, the hard facts seem to influence public
opinion less than does public relations puffery. Ameri-
cans are too quick to assume the danger is gone, Mr.
Cheney warns.

“They have seen some changes and apparently be-
lieve everything is now just fine,” he says. “It is if they
had decided to give away their overcoats on the first
sunny day in January.” L
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COLLINS ARN-147.
ONE TOUGH RADIO.

Unmatched in reliability, the
Collins ARN-147 lasts six times
longer and uses 40% Iess power
than other mili- & =5
tary VOR/ILS
receivers. _.

It's de-
signed for
6,000 hours MTBE with 3 trmes
the reliability requu'ed by gov-
ernment specifications.

The ARN-147 is the US. Air

Force standard VOR/ILS receiver.

it has integral 1553B interface
capability, and meets MIL-E-5400
Class 2 environmental specs.

This ruggedized, solid-state
receiver runs cool for longer
component life. It requires no
shock mounts and can with-
stand severe gunfire vibration in
helicopters and fighter aircraft.

The cost-effective ARN-147 can
improve mission availability and
flight safety through excep-
tional reliability,

For more information contact:
Collins Government Avionics
Division, Rockwell International,
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Airmail

Classic Controversy

Being an aviation enthusiast and
in particular a collector of aviation
memorabilia, including aircraft en-
gines, | was especially interested in “A
Gallery of Classics” [by Jeffrey P.
Rhodes, September '89 issue, p. 102].
However, several errors were apparent
in the descriptions of the aircraft. In
the bomber section, the B-26 Ma-
rauder was described as being pow-
ered by Wright R-2600-9 Cyclones;
the B-26 was powered by Pratt &
Whitney R-2800-43s.

In the fighter section the Spad Xlll is
described as having a Hispano-Suiza
8-Be rotary of 220 hp. The manufac-
turer is correct, but Hispano-Suiza
never manufactured a rotary, or a radi-
al for that matter. The Spad was pow-
ered by a Hispano-Suiza BEc, which
was a water cooled, ninety-degree
V-8.

The P-38 is described as having Al-
lison V-1710-111s or -113s. The P-38L
actually used both of these engines.
The left engine turned in a clockwise
direction, the right engine turned in a
counterclockwise direction (viewed
from the front of the aircraft). There-
fore, two different dash numbers were
required to differentiate the engines.

The P-47D was powered by a Pratt &
Whitney R-2800-59, not a -21. In the
P-61 Black Widow profile the Pratt &
Whitney R-2800s are described as
Twin Wasps; in fact, the R-2800 was
given the name “Double Wasp” by
Pratt & Whitney. In the attack, obser-
vation, and amphibious section, the
A-26 is really an Invader, not an Intrud-
er.

Graham White
Boca Raton, Fla.

On p. 118 of the September issue,
you briefly describe the military uses
of the C-47. | believe you should have
mentioned the several thousand
C-47s that participated in all the ma-
jor land battles in Europe during
World War Il. For example, a train of
1,200 C-47s in forty-five-ship forma-
tions dropped the 82d and 101st Air-
borne Divisions during the early
morning darkness of D-Day in the
Normandy invasion. They followed up
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by towing in gliders, dropping sup-
plies by parapack, and landing in
cow-pasture airfields at the various
fronts to carry in ammunition, gas-
oline, and other supplies and to evac-
uate wounded from the front-line aid
stations. Similar operations involving
thousands of C-47s and gliders were
employed against enemy targets in
the invasions of North Africa, Sicily,
Southern France, and Holland and
during the relief of Bastogne and the
Rhine Crossing. Specially equipped
C-47s were used to snatch gliders off
the ground after a battle to return
them to their bases.

Col. William H. Parkhill,

USAF (Ret.)
San Jose, Calif.

“A Gallery of Classics” is excellent,
but there is an omission and an error.

The omission first: While | was at
Randolph Field, San Antonio, Tex., in
1941, we were flying BT-9s and
BT-14s by North American. These
would be real classics today, if you
could find one.

Next the error: As a B-26 Marauder
pilot in the 320th Bomb Group in
World War Il, | can assure you that the
B-26 did not have two Wright R-2600-9
Cyclone engines as stated onp. 103. It
was powered by two Pratt & Whitney
R-2800 radials of 2,000 hp.

Lt. Col. Leland S. Ford,
USAF (Ret.)
Horicon, Wis.

| enjoyed the review of Air Force air-
craft from the past; however, the B-57
and the T-29 should have been in-

Do you have a comment about a
current Issue? Write to “Airmail,”
AR Force Magazine, 1501 Lee
Highway, Arlington, Va. 22209-
1198. Letters should be conclse,
timely, and preferably typed. We
are sorry we cannot acknowledge
receipt of letters to “Alrmall.” We
reserve the right to condense let-
ters as necessary. Unsigned let-
ters are not acceptable. Photo-
graphs cannot be used or re-
turned.—THE EDITORS

cluded. The B-57’'s seven variants
(A—G) performed a wide range of mis-
sions in more than twenty years of Air
Force service. To my knowiedge,
none remains active, though a few
may still be used at Edwards AFB. In
several models, the only method of
starting the engines was with starter
cartridges. This was but one of its
many unique features. For many
years, the T-29 was where Air Force
navigators “sprouted their wings” un-
til the plane was replaced by the T-43
in the 1970s. It was also widely used
for staff transportation and proficien-
cy training. The T-29 was a very reli-
able aircraft with an enviable safety
record and was an important part of
many Air Force aviators' careers.
Ronald M. Kautz
Austin, Tex.

As a B-29 central fire-control tech-
nician with the 20th Air Force on
Saipan in World War I, | was inter-
ested in the armament stats given for
the B-29 Superfortress. Ten or eleven
.50-caliber machine guns plus a 20-
mm cannon are listed. Not so. Our
B-29s (869th Squadron, 497th Group,
73d Wing) carried one 20-mm cannon
and twelve .50-caliber machine guns
arranged as follows: four in the upper
forward turret, two in the upper rear
turret, two in the tail turret (plus the
cannon), two in the lower rear turret,
and two in the lower forward turret.
Early models of the B-29 may have
had only two guns in the upper for-
ward turret, but the ones used in com-
bat over Japan had four.

The 20-mm cannon was removed
from all of our airplanes after the first
few missions because it had a nasty
habit of malfunctioning at critical
times over the target areas.

Gerald D. Coke
Sonora, Calif.

What happened to the C-133 in your
“Gallery of Classics"? Surely this air-
craft, which served with distinction
for more than a decade, which played
a significant airlift role in the Vietnam
War, and which, for much of its life,
was the outsized cargo carrier in the
USAF inventory, deserved more than a
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Airmail

passing comment in the C-124 text.
Lt. Col. Kenneth Furbush,
USAF (Ret.)
Cincinnati, Ohio

Was the B-66 overlooked, or was it
not important enough to be in-
cluded?

For many years the B-66 was
USAFE’s vest-pocket bomber, and it
created fear among the Soviets, who
demanded its withdrawal from NATO.

The B-66s at RAF Sculthorpe (47th
Bombardment Wing, TAC) were one
of the major problems that President
John Kennedy had to deal with upon
his inauguration in January 1961.

Later, when this unit was abolished,
the sleek planes minus their very
powerful two jet engines went under
the Big Blade, chopped up right there
at Sculthorpe.

Perhaps that's why no one cares to
remember that phase of Air Force his-
tory!

CMSgt. Harold L. Barbin,
USAF (Ret.)
Houston, Tex.

In “A Gallery of Classics” you state
that the BT 13A/B Valiant was dubbed
the “vibrator” because “its canopy
had a tendency to rattle.” Having
spent several years around the old
Vultee, | recall the nickname “vibra-
tor” came from her purposely built-in
tendency to vibrate severely just be-
fore reaching stalling speed. So se-
vere was it that sometimes it was diffi-
cult to read the instruments! In any
event, she was a good old girl and did
her job well.

Am | correct?

Maj. B. W. Heath,
USAF (Ret.)
Newport Beach, Calif.

® Many readers pointed out the error
about the B-26's engines, which were
indeed P&W R-2800-43s. As to the
specific points, Reader White is cor-
rect that the SPAD’s 220-hp engine
was an inline. However, Hispano-
Suiza did build a rotary engine (its
first-ever powerplant) and several
types of radial, including the Wright
Whirlwinds, under license. Of course
the A-26 was an Invader (we should
have caught that one). To reply to
Colonel Parkhill: A complete list of
the C-47's accomplishments has al-
ready filled several books, and a line
had to be drawn somewhere. There
were several variations to the B-29's
armament, so Reader Coke is proba-
bly correct. Major Heath is correct,
but the article is also correct. To the
many readers who mentioned aircraft

that were not included: Space for the
article was at a premium, limited to
100 aircraft and missiles. The final
roster came down to aircraft that were
the most well-known and that best
represented the specific class of air-
craft.—JerFrRey P. RHODES

Hegenberger’s Contribution

Attherisk of being accused of hero-
bashing, historical accuracy and
pride prompt me to commenton C. V.
Glines's article “Flying Blind.” [See
September ‘89 issue, p. 138.] When
writing about heroes, it may be natu-
ral to assume that every contribution
they make is a great one, when, in
fact, occasionally it may only be a
modest one. It is to be hoped that
some writer on the subject of instru-
ment flying will research the origi-
nal source material that was donated
to the Air Force Academy Library in
1986. He will find, among many other
items, technical reports and memo-
randa dating back to 1920, corre-
spondence on the subject by many
notables including Doolittle, Hol-
loman, and Billy Mitchell, and foreign
patents covering the instrument land-
ing system developed by the Army.

For the record, the first solo flight
relying solely on instruments from
takeoff through landing was made on
May 9, 1932, by Albert F. Hegenberger.
For this achievement and the develop-
ment of the first operational instru-
ment landing system, he received the
Distinguished Flying Cross from Sec-
retary of War George H. Dern and the
Collier Trophy from President Frank-
lin D. Roosevelt. Not only was the
Hegenberger system made standard
by the Air Corps, but in 1934 it was
selected by the Bureau of Air Com-
merce in preference to a system de-
veloped by the Bureau of Standards
that was based on the Guggenheim/
Doolittle approach of 1929.

A realistic perspective of Doolittle’s
involvement would be that of a man
who took a year out of his very pro-
ductive career to flight-test an instru-
ment landing system consisting of
flight instruments and radio nav-aids
developed elsewhere. In this case, the
“elsewhere” was the Air Service/Air
Corps and civilian industry, who were
trying to meet requirements usually
set by Hegenberger. Except for three
years in Hawaii, Hegenberger served
from 1919 until 1935 as the officer re-
sponsible for instrument and nav-aids
development and testing. The Gug-
genheim system required more skill
than most pilots possessed, whereas
the Air Corps system incrementally
reduced the pilot’s work load as he
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proceeded toward touchdown. Re-
search will also reveal that in spite of
Doolittle’s 1929, work Hegenberger
remained the most popular source of
instrument-flying expertise. It was
after Doolittle’s other achievements
that his instrument-flying activities
were resurrected, practically to the
exclusion of others.

Hegenberger readily acknowledged
that Doolittle’s contributions far
exceeded his own exceptin the cases
of transoceanic navigation and
instrument flying. When Hegen-
berger was to be inducted into the
Aviation Hall of Fame, the respectful
relationship between these old
friends prevailed when Hegen-
berger’s request for Doolittle to be
his sponsor was enthusiastically
accepted.

Col. Robert F. Hegenberger,
USAF (Ret.)
Colorado Springs, Colo.

Vance’s Base
Upon reading the “Valor” article on

Lt. Col. Leon Vance's Medal of Honor
[by John L. Frisbee, September '89
issue, p. 166], | noticed one error. You
indicate that the 489th Bombardment
Group moved to the Molesworth air-
field in the spring of 1944. As a former
303d Bomb Group (H) pilot based at
Molesworth, | know this was incor-
rect. The 489th was based at Hales-
worth from April 22, 1944, through
November 29, 1944—the sole English
base of this distinguished B-24 Bomb
Group.

Lt. Col. Harry D. Gobrecht,

USAF (Ret.)
San Clemente, Calif.

On Foreign Bases

| note with interest your September
issue, which extensively covers the
B-2, and, in particular, General Mil-
ton’s article.

General Milton states the B-2 is a
long-range bomber, “free of the need
for foreign basing.” We are also in-
formed that the B-2 can hit any target
in the world from Diego Garcia,
Guam, or Missouri. Mr. Truman’s
home state's forty-nine neighbors do
not include British-administered ter-
ritory [Diego Garcia). Who knows
how long we will be able to use this
island outpost? If Maggie Thatcher
leaves and Labour returns to power,
who believes the island will be ours to
use as we currently see fit? Foreign
bases are apparently still necessary
for land-based bombers. Perhaps it is
also worth noting that several new na-
tions have appeared in the South Pa-
cific during the 1980s. Who is to say
that Guam will not also struggle for its
independence? Successful or not,
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the attempt could draw concessions
or temporarily derail US policy.

It appears that what the General is
truly arguing about is not foreign bas-
ing or even the B-2, but the old saw of
Navy/Marine Corps vs. the Air Force.
This is no way to win or deter war. An
argument about the B-2 should not be
framed only in terms of F-14 or Osprey
offsets, but in terms of the threat.
Since the B-2 does cost in excess of
$500 million a copy (even though
$225 million of this is sunk cost, it is
still money), it must be prepared to
contribute to the defense effort
against Qaddafi or any other fruit-
cake. We must not frame the argu-
ment in strategic vs. tactical terms.
The Air Force must convince the

country that the Joint Chiefs of Staff
will use the B-2 to save American lives
combating terrorists, not just in the
big one (God forbid it should come).
Most weapons of the past have had to
be used across the spectrum of con-
flict; the era of shrinking defense
budgets demands no less of the B-2.

The primary argument about the
B-2 is not one of basing or strategy,
but whether the technology works. If
radar waves are to be deflected or
converted into other emissions (heat,
for example), the Soviets already have
the fix in production, and will just
continue to build the Mainstay/Su-27
combination. It is time we began to
work together on the total defense
problem; as a Naval intelligence of-
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ficer, | would like to “welcome
aboard” General Milton.
Lt. Stephen E. Rollins,
USN
Lemoore, Calif.

Son of Packard

I was intrigued by the “Son of Pack-
ard” editorial of September [by John
T. Correll, p. 4]. Having spent twenty
years in government procurement
(half in the Air Force and half in aero-
space), | agree there should be con-
cern. It should be obvious that the
procurement system has been grow-
ing in complexity just as the equip-
ment being procured has done. Of
course good management entails ap-
propriate change and not change for
the sake of change. If | recall, the first
step in problem-solving techniques is
to define the problem.

Having retired for good in 1978, |
have relied on the media for news re-
lating to my old career field. It was
obvious that the media were being
used for several years to highlight
“horror stories” relative to “Pentagon
Procurement” and wrongdoing. . ..
My conclusion: The media, which
know practically nothing about the
defense procurement system and the

laws that govern it, helped create an
atmosphere for our government to act
unwisely—change for the sake of
change.

If | understand, there are plans for
an academy to train civilians for ac-
quisition careers. | graduated from
the Air Force Institute of Technology’s
two-year Industrial Administration
course at Wright-Patterson AFB, Ohio
in 1951. Is that the type of schooling
planned? | hope not, as | would con-
sider it too general. | fail to see the
acquisition corps concept as being
realistic. . . .

Let’s face it (perhaps Mr. Cheney
should also), procurement is a sup-
port function. Do you think any of our
lawmakers have any idea of the im-
pactthatthe Armed Services Procure-
ment Act, the Truth in Negotiations
Act (Public Law 87-653), and the Cost
Accounting Standards Act have on
those involved in the acquisition busi-
ness?

As for Mr. Cheney’s cost-reduction
program, | wish him luck. Under
McNamara, | remember having to re-
port normal and expected negotiated
cost reductions as “savings.” | know
of one R&D activity that changed at
the time to using labor-hour contracts

at a firm fixed price, in lieu of cost
types, in order to report the so-called
theoretical savings. | admit | didn’t
care for the games being played, as
there was pressure to shorten the pro-
curement cycle, yet the complexity
was increasing. With the wreath on
my wings giving me a clue, | opted for
retirement at twenty.

While in the military procurement
business, | lived by a code that called
for turning down a contractor for a
free lunch unless it would prove em-
barrassing. In my opinion, the ethics
for those in contracts should be ap-
plicable to other related functions in
the acquisition field. As for those at
the upper echelons, particularly polit-
ical appointees, there is a need for a
code of conduct for the good of the
Pentagon and the military.

As a military man, I've always
known the civilians were in control.
As a taxpayer, I'd rather those in con-
trol would quit playing politics. With
years of experience as a procurement
analyst in aerospace, | suspect the
Packard Commission Report would
make interesting reading, but |
wouldn’t want to see it. With my men-
tality, the worst “horror story” relating
to procurement that | can think of has

@ Eastman Kodak Company, 1989




to be the Wedtech story. | find it hard
to believe that the military can be
blamed for that one.
Lt. Col. Wendell D. Bundy,
USAF (Ret.)
Orange, Calif.

Flareships in Korea

| read “Blind Bat” by Sam McGow-
an [see July '89 issue, p. 82] a second
time just to let it all soak in. | had the
feeling | had been there before in an-
other war and at another time.

Perhaps your readers are unaware
that the idea of flareships in conjunc-
tion with night fighters used to deny
the enemy use of their road and rail-
way systems at night was not new to
Vietnam. It was done quite success-
fully during the Korean War from 1950
through 1952, to my knowledge.

The only major difference was the
equipment. We used C-47s as
flareships, and the “fighters” were
B-26s at first, then later F4Us and
F7Fs from the 1st Marine Air Wing.
One thing we did not have to contend
with, however, was the possibility of
hostile intercept. The Chinese Air
Force of that day had no night capa-
bility.

Our system worked like this: We put
two flareships on station from dark
until midnight, then two for relief from

midnight until dawn. Each flareship
carried 150 flares, which | suspect
were exactly like those used in Blind
Bat operations. The fighters couid
stay on station for about an hour, or
until their ammo and napalm were
gone. On a busy night, each flareship
could usually work with four different
fighters.

Originally, this concept was con-
tained within the Base Flight section
of Third Bomb Wing at MCAS
Iwakuni in southern Japan. Later, a
decision was made to get closerto the
action by attaching the entire
operation to the 67th Tactical
Reconnaissance Wing at K-2 [near
Taegu in central South Korea]. The
use of B-26s was discarded shortly
thereafter. Several were lost while
strafing roads and railroad yards
when the flares went out. They were
faced with mountainous terrain on
almost every side while attempting
to escape. This did not seem to
present a problem for the Marines,
however. It seemed they could
come out almost straight up if
necessary.

| can recall on one occasion having
the last fighter of the night escort our
flareship home when daylight found
us not too far west of Hamhung. He
had to use one-quarter flaps to stay

with us, but he didn’t complain—it
had been a good night!
Col. William H. Ramsey,
USAF (Ret.)
N. Little Rock, Ark.

Crisis Management

| recently read “The Quiet Crisis in
Civilian Personnel.” [See July '89 is-
sue, p. 60.] | agree with the overall
analysis of the problem. Something
must be done to build and maintain
the civilian work force. The Palace
Agenda plan, however, appears to
miss one important possible initiative.

One program widely used in indus-
try is the summer-intern program for
college students. This accomplishes
two objectives. It allows the com-
panies to “pre-recruit.” They can test
potential job candidates in actual job
situations. The other advantage is
that it may increase the likelihood of
the summer interns to seek employ-
ment with that company after gradua-
tion. This would help in the recruit-
ment of college graduates. Summer
interns can be used temporarily to fill
critical areas.

| feel this is an important option,
which was not mentioned in the clos-
ing paragraph of the article.

Michael Kolessar
East Windsor, N. J.
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Independent research and development, or IR&D, is comprised
of the basic and applied science and engineering from which
technological products are developed and improved.

At Vitro, IR&D is viewed as an essertial component for
corporate growth. From computer-based air defense engage-
ment simulations to large knowledge base expert systems for
mairtenance and test, IR&D projects hels Vitro achieve the
technological growth and balance necessary to fully meet
national security needs.

Since 1948, Vitro Corporation has provided innovative,

Systems Engineering

research &
development

““Vitro has made a substantial commitment to
independent research and development, because
we view IR&D as an essential investment

for meeting future program requirements.”’

Seymour L. Moskowitz
Vice President
Advanced Development
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Dr. Richard B. Marsten
Director, Advanced Technology
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Weve been blazing new trails for




thirty-eight years.

In the technological race, being
ahead is the only place to be. So since
the 1950s, we've been developing and
applying new technologies in numer-
ous major avionics projects for the
Air Force, Navy and Army.

For instance, IBM processors can be
found aboard the Air Forces B-52, B-1,
F-4, F-15, E-3A and Combat Talon II,
the Navy’s A-6, A-7, S-3, P-3 and
LAMPS as well as the Army’s SOA
helicopters and the Marines” V-22.
We're also part of many NASA projects
such as the Apollo/Saturn V, the Space
Shuttle and the Space Station.

And we continue to raise the level
of avionics even higher with VHSIC
technology. We've developed the
Common Signal Processor (CSP), the
first all-VHSIC signal and data proces-
sor that offers supercomputer power
for a wide range of applications.
Another VHSIC - based program -
Modular Avionics — will increase the
performance, reliability, maintainabil-
ity and flexibility of future aircraft.

These solutions show IBM technol-
ogy at work. They also demonstrate
how our Systems Integration Division
tackles and solves problems of national
importance for the Department of
Defense, NASA and other federal
agencies.

And with the world rapidly changing
around us, the technological race leaves
us with less breathing room than ever.

Reason enough to blaze new trails
for years to come.

@

SYSTEMS INTEGRATION DIVISION



Capitol Hill

By Brian Green, CONGRESSIONAL EDITOR

Washington, D. C.

Authorization Conference Stalls

The long-running House-Senate
conference to finalize a Fiscal Year
1990 (FY '90) defense authorization
bill stalled throughout September
and much of October over serious
disagreements on strategic moderni-
zation programs. The House-ap-
proved bill proposed to terminate the
Small ICBM, cut the Peacekeeper rail-
garrison program by $500 million,
slash $1 billion from the B-2 Stealth
bomber program, and cut SDI from
the requested $4.9 billion to $3.1 bil-
lion. The Senate bill fully funded both
ICBM programs, cut the B-2 program
by a comparatively modest $300 mil-
lion, and provided SDI with $4.6 bil-
lion. The White House threatened to
veto any defense bill that too closely
resembled the House version.

House politics further complicated
efforts to resolve the disputes. Some
sources speculated that House
Armed Services Committee (HASC)
Chairman Les Aspin (D-Wis.) would
be removed as chairman by the House
Democratic Caucus if he were seen as
agreeing to too many of the Senate
provisions. Some expressed doubt
about whether the differences could
be bridged at all. Failure to produce a
bill could reduce the influence of the
Armed Services Committees, often
the bodies in Congress most inclined
to support Pentagon requests in the
congressional budget process.

Senate Appropriations

The Senate approved an FY '90 de-
fense appropriations bill that pro-
vides full funding for the rail-garrison
Peacekeeper and Small ICBM, re-
duces the B-2 Stealth bomber request
by $300 million to $4.4 billion, and
matches the $4.6 billion Senate au-
thorization level for SDI.

The full Senate passed an amend-
ment cosponsored by Sen. Howell
Heflin (D-Ala.) and Sen. Ted Stevens
(R-Alaska) to add $600 million to the
$4.0 billion the Senate Appropriations
Committee (SAC) approved for SDI.
The Senate had earlier rejected a
comprehensive amendment that in-
cluded an additional $298 million for

20

SDI, but reversed itself after appeals
to provide additional funds as bar-
gaining leverage to oppose the

:House-approved SDI level of $3.1 bil-

lion. The Senate also rejected, by a
vote of 71 to 29, an amendment by
Sen. Patrick Leahy (D-Vt.) to stop B-2
bomber production after completion
of thirteen aircraft.

The Senate SDI amendment adds
to a long list of serious differences
between the House and Senate ap-
propriations bills. The House appro-
priations bill matched the House au-
thorization cuts in strategic pro-
grams, eliminated funding for the
Advanced Tactical Fighter (ATF), ter-
minated the Tacit Rainbow long-loiter
antiradiation cruise missile and the
C-27 short takeoff and landing air-
craft, and cut the C-17 airlifter pro-
gram by $422 million. The SAC bill
approves the funding requests for the
ATF, Tacit Rainbow, and the C-27, but
matches the House cut for the C-17.
The SAC report “disagrees strongly”
with the House recommendation to
terminate the ATF program, noting
that termination now would “squan-
der previous investment and . . . deny
the Air Force and the Navy the poten-
tial to develop the advanced fighter
aircraft they may need . . . to counter
the Soviet threat.”

The House and Senate bills differ
on several other important programs:

Pilot Bonuses. The House bill pro-
vides for an increase in Aviation Ca-
reer Incentive Pay (ACIP). The SAC bill
eliminates funding for the ACIP in-
crease, although the SAC report
states that “if authorized, the in-
creases should be paid.”

National Aerospace Plane (NASP).
The House bill provides $285 million
for the program to develop a hyper-
sonic, single-stage-to-orbit aero-
space vehicle. The Senate bill zeros
the funding because “the affordabil-
ity of even a [more modest] NASP pro-
gram is open to question,” but the
Senate approved a nonbinding
amendment supporting continued
development.

F-14D. The Administration wants to
terminate production of new Navy
F-14D fighters. The House provides

funding for twenty-four new aircraft.
The Senate bill supports the Adminis-
tration position.

Both the House and Senate passed
a short-term continuing resolution
(CR) to fund the government for
about a month after the start of the
new fiscal year. The continuing reso-
lution provides program funds at the
same level as in FY '89. The CR was
made necessary by the failure of the
House and Senate to approve their
appropriations bills by October 1.

More Procurement Reform

A HASC subcommittee concluded
that a defense acquisition system
based on the centralized French or
British acquisitions systems would
not work in this country. HASC Chair-
man Aspin and Rep. Nick Mavroules
(D-Mass.), however, intend to intro-
duce more acquisition reform legisla-
tion later this session.

According to the HASC Investiga-
tions Subcommittee report, the vast
size of the US acquisition systems
(ten times bigger than either the
French or the British system) and the
US military’s more decentralized
means of planning, budgeting, and
defining requirements indicate that
copying the European systems would
not be successful. Representatives
Aspin and Mavroules argue, however,
that the French and British systems
“separate the buyers and users.” This
provides built-in “checks and bal-
ances” that encourage realism in
planning and budgeting and discour-
age duplication. They also note
“unmistakable evidence that a better
trained, more professional, more ex-
perienced corps of acquisition spe-
cialists could pay dividends.”

Drug Bill Scrapes Defense

An $8.8 billion antidrug bill that
chops $1.3 billion out of FY '90 de-
fense budget authority has passed
the Senate. The bill imposes a .4 per-
cent across-the-board cut on all dis-
cretionary federal programs to pay for
an increase in funding for antidrug
activities in the next fiscal year. No
specific DoD programs are cut by the
bill. =
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Test It On The Flight Line or—

The UES 1553 DataBus Analyzer—
The World s First Truly Rugged, Full-Function,
Portable 1553 Tester You Can Hold In Your Hana!

The UES 1553 Data Bus Analyzers are the first full-function
handheld and true lap-size testers that let you trouble-shoot on the
flight line or in the field. Our powerful 1553’s have state-of-the-art,
high-speed RISC-processor technology to support the most
demanding real-time diagnostic functions—wherever you need it!
Designed to withstand extreme temperatures, immersion, solar
radiation, sand, dust, salt fog, high
altitudes, and vibration, the 5-1b.

UES 1553 Model 100 and the 12-1b.
Model 200 meet MIL-STD-810D
environmental specifications.

Applications for our field-rugged, dependable
1553 Data Bus Analyzers include: ® Flight line testing
* Man portable automatic test equipment ® Armored vehicle field testing
® Automotive system testing ® Jet and turbine engine monitoring device
® Missile system testing ® Space booster testing
e Advanced helicopter systems testing ® Advanced fighter systems trouble shooting
¢ Developmental bench testing

Whatever your application, UES can help you bring your high tech need
anywhere you need to go—and back.

caLToLLFREE: | §()0 8488529 or 2055989247 - Fax 205 598-448¢.

Ask UES about our complete line of PARAVANT field-
rugged portable laptop and handheld computers. g%%‘;&gm
» The first with handheld MS-DOS portable computer United States Distributor for

+ The first with a 1553B handheld tester
+~ The first RISC processor based portables PARAVANT
+ The first handheld with removable IC cards 808 Donnell Boulevard « Daleville, Alabema 36322







LTV is the perfect fit to your aircraft program.

LTV Aircraft Products Group
can offer prime contractor
capabilities as a major
support partner. We can act
as a virtual extension of a
manufacturer’s own abilities,
so that your quality, price
and delivery goals are easier
to meet. That’s what makes
us different. And better.

We have extensive
experience in both military
and commercial aircraft
programs. Like the B-1, the
B-2, the C-17, the 747, the
757 and 767.

Because of our design
and engineering expertise,
sophisticated manufacturing
technologies, laboratory

capabilities and proven
program management, LTV
can bring more to a prime
contractor’s team.

So think of us when you
need a perfect fit.

m Aircraft Products Group
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Aerospace Xorld

By Jefirey P. Rhodes, AERONAUTICS EDITOR

Washington, D. C.
* A Media General/Associated Press
poll taken on the eve of the fiftieth
anniversary of the start of World War |l
finds that forty-nine percent of the
1,163 Americans surveyed think there
will be another world war. Addition-
ally, fifty-four percent of all the people
surveyed believe that if another world
war did come, it would escalate into
an all-out nuclear conflict.

Somewhat startlingly, thirty-five
percent of those who think there will
be another war believe it will start
within the next ten years. (Six percent
of these people believe that it will hap-
pen within the next five years.) An ad-
ditional twenty-six percent of those
who say there will be another war say
it will happen by 2009.

One-third of the total number of re-
spondents were aged thirty to forty-
four, while twenty-four percent fell be-
tween the ages of eighteen and twen-

ty-nine. Forty-two percent of the peo-

ple who answered the phone poll
were old enough to have lived through
World War I, with twenty-seven per-
cent falling between the ages of forty-
five and sixty-four and the remaining
fifteen percent over sixty-four.

Sixty-nine percent of the total were
“very familiar” or "somewhat famil-
iar" with the events of World War Il
Eighty-two percent of the total sam-
ple felt that the European allies would
have lost the war to Germany had the
US not joined the war. Sixty percent of
the respondents felt that the US did
the right thing by dropping the atomic
bomb on Japan near the end of the
war, while thirteen percent didn't
know or had no answer.

Asked if they felt Germany and Ja-
pan were still our enemies because of
the war, a vast majority of people
(eighty-four percent for Germany and
seventy-four percent for Japan)
thought “it was all behind us.” Fifty-
five percent of those surveyed said the
US did enough to rebuild Germany
after the war, while forty-two percent
said the US did enough to rebuild Ja-
pan. A significant minority in both
cases said the US did too much.

The survey also found that seventy
percent of those who answered sup-
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The Northrop B-2A Stealth bomber completed its first series of flight tests on
September 23. The five flights were designed to expand the flight envelope, check the
function of the aircraft’s subsystems, and, as shown here, demonstrate the aircraft’s
handling qualities while flying in a position to be air refueled. Northrop test pilot
Bruce Hinds and Lt. Col. John Small are flying the B-2 underneath a KC-10.

ported the reunification of West and
East Germany. Another significant
finding: Of the ninety-five percent of
the people who had heard of the
Holocaust, sixty percent said it could
happen again. The data project to
161,000,000 aduits.

% By garnering an average of eighty-
six percent of the available points in
each of five areas, the team from the
2d Bombardment Wing at Barksdale
AFB, La., claimed the Barrentine Tro-
phy, given to the winner of Strategic
Air Command’s “Giant Sword” com-
bat weapons loading competition,
held in mid-August at Fairchild AFB,
Wash.

The Barksdale unit scored 2,664 of
3,000 points to edge the team from
Pease AFB, N. H., by only 128 points
for top honors. Sixteen teams com-
peted for the Barrentine Trophy. This
fourteenth Giant Sword competition
marked the first time the four B-1B
wings participated in all aspects of
the competition, as well as the first
time the base teams’ tanker crew
chiefs, transportation sections, and
fuels sections competed.

Other award winners included:
Best Munitions Maintenance Unit,
Best Combined Weapons Load, and

Best Air-Launched Cruise Missile
Load Crew—2d BMW, Barksdale
AFB, La.; Best B-52 Clip-In Load and
Best Confidence Course Perfor-
mance—5th BMW, Minot AFB, N. D.;
Best Munitions Load Crew—509th
BMW, Pease AFB, N. H.:; Best Short-
Range Attack Missile Load Crew—
319th BMW, Grand Forks AFB, N. D.;
Best Transportation Vehicle Mainte-
nance Diagnostic Team and Best Ve-
hicle Maintenance Diagnostic
Event—92d BMW, Fairchild AFB,
Wash.; Best Vehicle Maintenance
Testing—93d BMW, Castie AFB, Cal-
if.; Best Security Police Tactics Exer-
cise—96th. BMW, Dyess AFB, Tex.;
and Best SP Combat Marksmanship
Course—380th BMW, Plattsburgh
AFB, N. Y.

% The latest from the "Necessity Is
the Mother of Invention” file: Plan-
ning a low-level, pop-up attack in a
fighter is an imprecise science at
best. The problem is that there is
often no single source for all of the
information needed to plan the at-
tack, and during an Operational
Readiness Inspection or a war, there
is very little time to plan an attack cor-
rectly.

Most of the plotters supplied by the
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Workers attach underfioor bulkheads to the cargo floor of the first C-17A airlifter, now

in production at the Douglas Aircraft plant in Long Beach, Calif. After the ribs and
lower skin are attached, the entire assembly will be turned upright to finish the center
fuselage. The aircraft is scheduled to roll out next August.

Air Force are too big to carry, are too
thick, and are intended primarily for
navigation. Putting route and target
information on a map often comes
down to using coffee cups (the stan-
dard styrofoam cup is actually a pretty
gooc approximation of a 5,200-foot
turn radius on USAF's standard-scale
maps) or quarters.

Once airborne, the attack often
comes down to “at three miles from
the target, check thirty degrees and
pop.” This works, but it tends to result
in excessive exposure time.

Maj. Mike Brandt, a former Fighter
Weapons School instructor who now
flies with the Air National Guard's
131st Tactical Fighter Wing, Lambert
Field, St. Louis, Mo., has developed a
single plotter that remedies most of
the problems in planning a pop-up
attack.

The plotter is 7.5 inches long and
2.5 inches wide, with a semicircular
end :hat is exactly the right size for a
5,200-foot turn radius at 540 knots
true airspeed and 5+ Gs for 1:50,000-
foot and 1:250,000-foot scale maps.
The same turn radius is also true for
the combinations of 480 knots and
4+ Gs or 420 knots and 3+ Gs, mak-
ing the plotter aircraft-independent. It
has die-cut templates for mission
symbols and is made of 20-mil-thick
Lexan plastic that bends and can be
stuffed in a flight-suit pocket (or, as
Major Brandt says, it can also be used
to soread mayonnaise on a sand-
wich).

The plotter provides information on
headings; timing; distance in miles
for three map scales; 100- and 1,000-
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foot indications for 1:50,000-foot
maps and 1,000-foot indications for
1:250,000-foot maps; turn angles;
cosines for ten, twenty, and thirty de-
grees; indications for true airspeed in
ft/sec, nm/min, and sec/nm; and for-
mulas for eight basic necessities in-
cluding climb angle and minimum-at-
tack parameter.

Through word-of-mouth advertis-
ing among pilots, the plotteris now in
use with several F-4, F-16, and F-111
units, and even a Navy F/A-18 unit, but
it is not listed in the GSA catalog be-

—Staff photo by Guy Aceto

Col. Lawrence Ernst, having landed his
F-4G on September 25, gets the
traditional hosing down from the 37th
Tactical Fighter Wing Commander. His
flight marked the end of operations of
the 563d Tactical Fighter Squadron at
George AFB, Callf. The 563d TFS was
deactivated as the 37th TFW was
consolidated into the 35th TFW, also at
George.

cause there has not been a demon-
strated demand for it.

* HONORS—Retiring Gen. Duane
H. Cassidy, Commander in Chief of
US Transportation Command and
Military Airlift Command, was induc-
ted into the MAC Order of the Sword
on August 18. The Order of the Sword
is the highest honor the enlisted force
can bestow on a senior officer or civil-
ian. General Cassidy was cited for es-
tablishing new standards for leader-
ship while serving as CINCMAC. He is
the forty-first inductee into the MAC
Order of the Sword.

The Voyager spacecraft scientific
team and Dr. Edwin Land received
the 1989 National Air and Space Mu-
seum Trophy in ceremonies on Octo-
ber 20. The Voyager team was hon-
ored for its contributions to space
science, while Dr. Land was cited for
his longstanding contributions to the
American overhead reconnaissance
program and the space program. The
trophy is awarded annually for
achievement in managing scientific
or technical projects, executing such
projects, and chronicling the history
of air and space science and technol-
ogy. It is also awarded for attainment
of distinction through a career of ser-
vice in the field of air and space tech-
nology.

* PURCHASES—On August 25, Air
Force Logistics Command’s San An-
tonio Air Logistics Center at Kelly
AFB, Tex., awarded Sabreliner Corp.a
$15,641,421 contract for the T-37B
Service Life Extension Program
(SLEP). The SLEP is needed to keep
the Air Force’s primary trainer fleet
flying until a replacement aircraft can
be procured, which is expected after
the year 2000. Sabreliner will design,
test, and produce kits to modify or
replace critical structural compo-
nents on all of the more than 600
Cessna T-37Bs in the fleet. The SLEP
calls for replacing or modifying the
wing forward spar lower cap, banjo
fittings, wing carry-through structure,
horizontal stabilizer, and fuselage
front spar fitting. Sabreliner is sched-
uled to deliver a prototype kit next
January, with production kits to be
delivered from 1991 to 1993. A deci-
sion has not been made on whether a
contractor or the Air Force will install
the kits.

The Oklahoma City Air Logistics
Center at Tinker AFB, Okla., recently
awarded Boeing Military Airplanes
two contracts for engine modifica-
tions to the KC-135 tanker fleet. The
August 21 award is a $185 million fol-
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low-on purchase of fifty KC-135R re-
engine kits, which include new struts,
nacelles, and other components, but
do not include the General Electric/
SNECMA F108-CF-100 turbofan en-
gines that are bought directly from
CFM International. Deliveries will
start in 1991. Boeing is now con-
tracted for 306 R-model mod kits. The
September 7 award of $57,784,711 is
to reengine fourteen more Air Nation-
al Guard and Air Force Reserve
KC-135s with refurbished Pratt &
Whitney JT3D engines taken from
commercial 707 airliners. Delivery of
the reengined tankers, called KC-
135Es, is scheduled for completionin
September 1990. In all, 161 KC-135s
have already been brought up to E-
model standard.

NASA’s Marshall Space Flight Cen-
ter in Huntsville, Ala., awarded Martin
Marietta a $1.797 billion contract
modification for sixty additional
space shuttle external tanks. The
154-foot-tall tanks will be produced at
the plant at Michoud, La. The first of
the additional tanks, which are the
only nonreusable part of the Space
Transportation System, will be deliv-
ered in 1991 and the sixtieth in 1997.
They will be used on shuttle missions
STS-60 through STS-119.

GTE Government Systems Corp.

received a $6.4 million contract from
Air Force Space Command to ac-
quire, install, and integrate the auto-
mated data-processing system for
the Joint Space Command Intelli-
gence Center at Peterson AFB, Colo.
GTE will also be responsible for op-
eration and maintenance of the sys-
tem hardware and software. The com-
puter system will give US Space
Command an improved capability to
analyze foreign space objects. The
contract includes four one-year op-
tions that could bring the total value
to $44.6 million. Ground was broken
for the $4.6 million, 28,000-square-
foot Intelligence Center building on
August 30. It is scheduled to open in
1991.

% DELIVERIES—The first five F-16C
aircraft that will be used for adver-
sary training by the 26th Aggressor
Squadron at Osan and Kunsan ABs,
Korea, were delivered in late August.
The other five aircraft will be delivered
by early fall. The ten aircraft are the
last Block-30 F-16Cs to be built by
General Dynamics in Fort Worth, Tex.
The aircraft will eventually be as-
signed to Kadena AB, Japan, when
the 26th AS relocates there from Clark
AB, the Philippines.

IBM delivered an early version of

the data-management system that
will be used on the US space station
Freedom in early September. The
data-management system will be the
primary on-board computing and
communications system for the orbit-
ing laboratory when it is built in the
mid-1990s. Engineers from NASA and
the other contractors will use this sys-
tem to test their designs for the space
station’s other subsystems, and pro-
grammers will use it as a working
model to write and test software pro-
grams. The breadboard system uses
commercially available hardware (as
will the production system on the
space station) to reduce acquisition,
operation, and maintenance costs.
Air Force Systems Command's
Aeronautical Systems Division at
Wright-Patterson AFB, Ohio, dedicat-
ed the most powerful carbon diox-
ide, electric-discharge laser ever
built in the US on August 28. The
thirty-two-foot-long, 100-kilowatt
laser, called LHMEL Il (taken from its
location, the Laser-Hardened Mate-
rials Evaluation Laboratory), will be
used to test the laser responsiveness
of large samples of protective mate-
rials, outer skins, and other structural
components of many types of aero-
space vehicles to support USAF and
Strategic Defense Initiative Organiza-
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tion programs. The laser was chris-
tened by burning through a plexiglas
“ribbon” at the ceremony. The $23
million laser was built by Acurex.

* MILESTONES—The second Grum-
man E-8A Joint STARS (Joint Surveil-
lance and Target Attack Radar Sys-
tem) aircraft made its first flight on
August 31. The 2.5-hour flight out of
Melbourne, Fla., a basic airframe and
avionics check, was made a day
ahead of schedule. The second air-
craft will become the primary test air-
craft after the installation and test of
some additional mission equipment.

In a related note, on August 23, the
first test of the first Joint STARS air-
craft’s data link to its Ground Station
Module (GSM) was successfully car-
ried out. During the three-hour flight
off the coast of Florida, the on-board
system monitored automaobile traffic
nearly 100 miles away in Orlando and
sent the encrypted data to the truck-
mounted GSM at Grumman's Mel-
bourne facility. The data appeared on

terminals that Army commandars
would use to manage a land battle.

Purdue University seniors Thomas
Emmolo and Eric Palmer recently
became the first cadets to complete
Air Force ROTC’s new Private Pilot
License Screening Program (PPLSP).
The program was initiated by head-
quarters Air Force ROTC (Reserve Of-
ficer Training Corps) to screen cadet
pilot candidates more economically.
In order to reach ROTC's goal of 350
pilot candidates for 1990, at least 700
candidates must complete pre-
undergraduate pilot training. The
Flight Screening Program at Hondo,
Tex., has a maximum capacity of 500
AFROTC cadets per summer, so flight
schools near twenty selected AF-
ROTC units were contracted to teach
the cadets. Eight more schools are
expected to join the program soon.
The two Purdue cadets completed the
program in about one month, well
ahead of schedule.

The Air Force launched its final
Martin Marietta Titan 34D space

November Anniversaries

® November 3, 1909: Lt. George C. Sweet becomes the first Navy officerto fly, a
passenger in the Wright Military Flyer.

® November 23, 1929: After visiting Robert Goddard, Charles Lindbergh arranges
a grant of $50,000 from the Guggenheim Fund for the Promotion of Aeronautics to
support Dr. Goddard’s work with rockets.

® November 29, 1929: Navy Cmdr. Richard E. Byrd, Bernt Balchen, Ashley
McKinley, and Harold June make the first flight over the South Pole. Mr. Balchen was
the pilot of the Ford Trimotor, nicknamed Floyd Bennett.

© November 1, 1944: A Boeing F-13 (photoreconnaissance B-29) crew makes the
first flight over Tokyo since the 1942 Doolittle Raid. The first XX| Bomber Command
raid is made on November 24, as eighty-eight B-29s bomb the city.

® November 3, 1944: TheJapaneaestamhsir"Fu-Go Weapon” offensive
the United States. These balloon weapons are carried across the Pacific on the
jetstream and release their bomblets over the US.

® November 18, 1949: A crew flying a Douglas C-74 Globemaster |, nicknamed
The Champ, !ands at RAF Marham, England, after a twenty-three-hour flight from
Mobile, Ala. On board are a transatlantic-record 103 passengers and crew.

e November 2, 1954: Company test pilot J. F. Coleman, flying in the radial tail-
sitting Convair XFY-1, makes a vertical takeoff, changes to horizontal flight, and
then returns to vertical for a landing in San Diego, Calif.

® November 7, 1954: The Air Force announces it is planning to build a $15.5
million research Iaboratory for atomic aircraft engines. To be built in Connecticut,
the plant is to be run by Pratt & Whitney and will be finished in 1957.

® November 16, 1959: Air Force Capt. Joseph W. Kittinger, Jr., after ascending to
an altitude of 76,400 feet in Excelsior I, an open-gondola balloon (setting three
unofficial altitude records on the way), makes the longest free-fall parachute jump in
history (64,000 feet) in two minutes and fifty-eight seconds at White Sands, N. M.

e November 3, 1969: The Air Force issues a Request for Proposal for a new
bomber to meet Its Advanced Manned Strategic Aircraft requirement. its designa-
tion will be “B-1."

® November 14-24, 1969: Apollo 12 gets off to a rocky start asiit is hit by lightning
on liftoff, but “Pete” Conrad and Alan Bean make the second manned lunar landing
with pinpoint accuracy. The lunar module Intrepid touches down 1,000 yards from
the Surveyor 3 probe, on the moon since 1967. The all-Navy Apollo 12 crew, which
also includes Richard Gordon, is recovered in the Pacific by the USS Hornet
(CVS-12).

® November 1, 1984: The first of eighteen Shorts C-23A Sherpas is handed over to
the Air Force. Bmed ‘at Zweibriicken AB, West Germany, the aircraft make up the
European Distribution System, a rapid delivery service for spare parts and engines.
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booster at 1:54 a.m. on September 4
from Launch Complex 40 at Cape Ca-
naveral AFS, Fla. The sixteen-story-
tall booster, which can lift a 31,650-
pound payload to low-earth orbit or
4,200 pounds to geosynchronous or-
bit, carried a classified payload. This
was the last of the sixteen Titan 34Ds
the Air Force ordered in 1982. The
previous 34D launch, from Vanden-
berg AFB, Calif., occurred in Novem-
ber 1988. The 1989 liftoff marked the
135th success in 141 attempts for the
Titan |l series. In a related note, the
Air Force successfully launched the
second Titan Il intercontinental bal-
listic missile, reworked as a space
booster, from Vandenberg on Sep-
tember 5. It too carried a classified
payload.

The last two operational LTV A-7D
Corsair Il attack aircraft in the active
Air Force inventory were transferred
to the Air National Guard in late Au-
gust. The two aircraft were formerly
assigned as proficiency trainers with
the 4450th Tactical Group, the unit
that flies the Lockheed F-117A
Stealth Fighter, based at the Tonopah
Test Range Airfield in Nevada. All of

the SLUFs (as the pilots call the A-7s)
are now in the Guard or are used as
test and special-duty aircraft. The
first modernized and reengined A-7,
the YA-7F, was completed in late sum-
mer and was expected to fly in the fall.

The first privately owned space
booster to carry a commercial satel-
lite was successfully launched from
Launch Complex 17 at Cape Ca-
naveral AFS, Fla., on August 27. The
payload, the United Kingdom’s first
direct-broadcast satellite, was
boosted aboard a McDonnell Doug-
las Delta rocket. Hughes built the sat-
ellite, called Marcopolo |, and was
also responsible for purchasing the
launch vehicle and insurance (func-
tions normally handled by the cus-
tomer) and certifying the satellite in
orbit before the British Satellite
Broadcasting Company took control.
The launch team consisted of Mc-
Donnell Douglas employees and Air
Force personnel. The Air Force will be
paid about $1 million for use of the
launchpad. The twenty-four-foot-high
satellite reached geosynchronous or-
bit in early September.

The Pratt & Whitney F100-PW-229

engine successfully completed the
4,000-cycle Accelerated Mission
Testing (AMT), a key test element
leading to Air Force qualification. The
AMT included 23,900 throttle tran-
sients and 8,236 afterburner lights to
simulate conditions the engine would
find in more than seven years of actual
flight operations. The 29,000-pound-
thrust engine completed F-15 testing
in May 1988, and is now undergoing
tests in an F-16 at Edwards AFB, Calif.
The first production F100-PW-229 en-
gine will be delivered late this year.

* NEWS NOTES—In September, the
Soviet Union restarted operations
on its space station Mir, vacant since
April, with the successful launch of
Soyuz TM-8. The crew of Alexander
Viktorenko and Alexander Serebrov
lifted off from the Baikonur Cos-
modrome on September 5 and had to
dock manually with the space station
when its automatic system failed. The
crew is scheduled to remain aloft for
about six months and will oversee the
addition of two new modules, includ-
ing a docking port for the Buran
space shuttle.
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The US and Canadian NATO Indus-
trial Advisory Groups (NIAGs) met in
Ottawa on August 10 and adopted a
joint resolution concerning the Euro-
pean Commission’s proposal to ter-
minate the European Economic
Community member states’ practice
of waiving duty on defense-related
goods. The EC also plans to impose a
common external tariff on a wide
range of defense-type products and
electronic goods. The US and Cana-
dian NIAGs agreed that the EC’s pro-
posal threatens to undermine NATO
cooperative armament projects by in-
creasing procurement costs and dis-
couraging participation by North
American industry. NIAGs were estab-
lished in 1968 to advise on ways to
improve research, development, and
production among NATO members.

Air Force Logistics Command be-
gan a sixty-day pilot program on Oc-
tober 1 to eliminate intermediate-
level maintenance on aircraft avi-
onics. Under the present system,
broken avionics parts that can't be
repaired on the flight line are sent to
an intermediate maintenance shop,
where a battery of tests is run. The
part is either fixed there or sent to an
air logistics center for depot-ievel re-

The Bell-Boeing V-22 Os-
prey achieved its most
significant milestone to
date on September 14
as the aircraft achieved
full conversion from heli-
copter mode to airplane
mode while in flight.

The aircraft was

flown at an altitude of
6,000 feet and a top
speed of 155 knots. The
V-22 reached the forty-
five-degree point in the
conversion process
during a flight on
September 6.

pair. Under the test program, techni-
cians at K. |. Sawyer AFB, Mich., will
send broken B-52H and KC-135A avi-
onics parts that can't be fixed on the
flight line directly to the depot at the
Warner Robins ALC at Robins AFB,
Ga. Important to the test is how the
new operation affects “pipeline” time
between the flying unit and the ALC.
The spare-parts stockpiles at K. I.

Sawyer will also be monitored closely.

As of August 30, fifty-six percent of
the US and Soviet missiles covered
by the Intermediate-range Nuclear
Forces Treaty have been destroyed.
The On-Site Inspection Agency says
that the Soviets have destroyed 1,184
of 1,846 treaty-mandated missiles,
while the US has destroyed 326 of its
846 INF-covered missiles. Of the US

heights in systems integration.

Space Station “Freedom":

Boost Surveillance and Tracking . -
System: Its infrared sensors and
supercomputers will detect IGBM
launches. type and track the mis-
siles. then feed this data to U:S
defense systems — all'withif .

Grumman will help NASA integrate
allits syslems, pius evaiuate technical
performance and program schedules

Today we'e researching new sys-

"Freedom” — America's first

tems for other space chailenges.
Everything from work platforms to a
manned spacecraft for travel to Mars.
All of which explains why NASA
chose us to coordinate the largest
systems integration project ever.

manned Space Station.

Systems integration will con-
tinue to play a major role in defense
and discovery. And nobody will take
that technology higher than
Grumman.

seconds’

GRUMMAN"®




Aerospace World

total, 130 of 443 BGM-109G Gryphon
ground-launched cruise missiles
have been cut up and crushed, and all
169 MGM-31 Pershing 1A missiles
and twenty-seven of 234 Pershing Il
missiles have been bench-fired and
crushed.

The first A-6E Development, Test,
and Evaluation (DT&E) launch of the
Northrop AGM-136A Tacit Rainbow
loitering antiradiation missile was
successful. The test was conducted
at the Naval Weapons Test Center
range at China Lake, Calif., on August
17. The missile, which is just over
eight feet long, was launched from
the Intruder on a multiple ejector
rack shoulder station for the first
time. The missile then executed an
autonomous flight profile and hit the
target. A safe separation test flight
was conducted on August 4. This was
the fourth of twenty-five planned,
combined DT&E/IOT&E (initial Opera-
tional Test and Evaluation) test
flights.

% DIED—Minoru Genda, the Japa-
nese naval commander who planned
the December 7, 1941, attack on Pearl
Harbor, of heart ailments in Tokyo on
August 15, the forty-fourth anniver-
sary of the end of World War Il. He was
eighty-four. A brilliant tactician and
theorist, he not only did detailed plan-
ning for the attack, but also solved the
problem of using torpedoes in Pearl
Harbor's shallow waters. He was kept
from flying in the raid because of ill-
ness. He later became Chief of Staff of
the Japanese Air Self-Defense Force
and became an accomplished jet pi-
lot. He served as a member of the Jap-
anese Diet until 1986. He also cham-
pioned kindness to animals.

Ernst H. Krause, nuclear physicist
and aerospace executive, of heart
failure at his home in Newport Beach,
Calif. He was seventy-six. While at the
Naval Research Laboratory, Mr.
Krause conducted developmental re-
search on radar. He was sent to inter-
rogate the German V-2 rocket scien-
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tists after World War Il and was later
involved with the atomic tests in the Pa-
cific. He served as a director at Lock-
heed before starting Systems Re-
search Corp. in 1954. When he retired
in 1978, he was a vice president for
research and development at Ford
Aerospace. "

Senior Staff Changes

PROMOTIONS: To be Lieutenant
General: Joseph W. Ashy; Robert L.
Rutherford.

RETIREMENT: Gen. Alfred G.
Hansen.

CHANGES: M/G (L/G selectee)
Joseph W. Ashy, from DCS/Ops., and
Dep. Dir., Ops, TACOS, Hq. TAC, Lang-
ley AFB, Va., to Vice Cmdr., Hg. TAC,
and Vice CINC, USAFLANT, USLANT-
COM, Langley AFB, Va., replacing
M/G (L/G selectee) Henry Viccellio,
Jr. . . . /G Michael P. C. Carns, from
Dep. CINC and C/S, Hq. PACOM,
Camp Smith, Hawaii, to Dir.,, Joint
Staff, JCS, Washington, D. C., replac-
ing L/G (Gen. selectee) Hansford T.
Johnson. . . B/G Timothy D. Gill, from
Spec. Ass't to CINCPACAF, Hqg.
PACAF, Hickam AFB, Hawalii, to Dep.
Dir., Ops., J-3, Hg. PACOM, Camp
Smith, Hawaii, replacing B/G Charles
F. Luigs ... M/G (L/G selectee)
Robert L. Rutherford, from Cmdr,
17th AF; Cmdr., Allied Sector Three;
and Cmdr., ATOC, USAFE, Sembach
AB, Germany, to DCS/P&R, Hq. USAF,
Washington, D. C., replacing L/G
(Gen. selectee) James P. McCarthy.

SENIOR EXECUTIVE SERVICE (SES)
RETIREMENTS: Francis R. Flinn;
Donald E. Rellins.

SES CHANGES: Roy C. Gay to Dep.
Dir., Personnel Mgmt., Hq. AF/DPC,
Washington, D. C. replacing John R.
Graham . . . John R. Graham to Dir,
Civilian Personnel, Hq. USAFE, Ram-
stein AB, Germany, replacing retired
Francis R. Flinn. . . Elizabeth J. Keef-
er to Dep. Under Secretary Interna-
tional Affairs, OSAF, Washington,
D. C. ... Maurice LeBlanc to Dep.
Dir., Directorate of Maintenance, San
Antonio ALC, Kelly AFB, Tex., replac-
ing William E. Daley.

SCIENTIFIC AND PROFESSIONAL
(ST) RETIREMENT: Dr. Donald Reyn-
olds.

ST CHANGE: Dr. James J. Olsen to
Chief Scientist, Flight Dynamics Lab
(SES), WRDC/FI, Wright-Patterson
AFB, Ohio. B
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In thic full-color panorama, you get
a detailed look at the systems, wea-
pons, and “magic” which make the
F-16 a 21st century fighter plane.
You'll be strapped in the cockpit
during gut-wrenching dogfights as

the pilots take the F-16 to the edge.

From the LANTIRN infrared night
attack system to the high-powered
ride with the “Thunderbirds,” Falcon Domain is a stun-
ning film to add to your collection.
#2178 €0 Min. WAS %59.98 NOW ONLY $39.98

B AIR FORCE ACADEMY:

A Commitment to Excellence
The Air Force Academy in Colorado Springs
is one of the nation's finest institutiors. This
inspiring video lets you experience the
rigorous pysical and mental training through which our__
future Air orce Officers must undergo
#3093 30 minutes $29.98

B F-14 TOMCAT-MiG KILLER

Making headlines for it's tiumphant dog-
ﬁths against the Soviet built jet fighters
of the Libyan Air Force, take an in-depth
look at America's favorite jet fighter. Contains actua
footage of MIG dogfights!
#2979 <0 minutes *29.98

B FALKLANDS: Taskforce South
Shot aboerd the British flagship, tis video documents
the British defenses of the Falkland Islands during the
Argentine invasion. Superb action footagel

#2179 114 minutes $29.98

B VIETNAM PHANTOMS

OF THE SKY
Climb aboard and get ready for the ride
of your life in the F-4 Phantom Il during
Close-Air-Support missions. See why this
is the only combat aircraft tflown by the Air Force,
Navy and Marine Corps.
#2978 30 minutes $19.98

® THE STEALTH BOMBER
AND WINGS OF THE
FUTURE

You'll get a close up look at the most expensive military
airplane in history, The Stealth Bomber. Then go fly ng in
the most advanced jet fighter in the world, the X-29. If
you're a modern warfare enthusiast, don't miss this in-
depth look.

#2877 60 minutes $39.98

B WINGS OF THUNDER

Breathtaking maneuvers set to the
sounds of an original sizzling sound track
features the Blue Angels, Canadian
Snowbirds, Italian, French, and Brazilian Jet teams.
One-of-a kind video!
#2976 30 minutes $19.98

— CALL FOR —
24-HOUR DELIVERY

u TOP GUN:
The Story Behind

(— TOP GUN TRILOGY — )

® TOP GUN:
Jets

H TOP GUN:
Jets 11

B WEAPONS OF WAR
Truly spectacular footage of the incredi-
ble weapons that protect America Fea-
tures recently declassified material

available for the first time in this video.

#2980 45 minutes $29.98

B THE SMASHING OF
THE REICH

By mid-1942, the Nazis
owned Europe. It was
obvious to the Allies that
precision bombing had to
knock out Germany's manu-
facturing centers. The advent
of the P-51 long-range figh-
ter enabled the Allies to rule
the sky of Germany. This award-winning film captures
the drama, tragedy, and finally the victory over Hitler's
armies.

#2429 84 minutes $29.98

B EDINBURGH

MILITARY TATTOO 1987
Music, color, splendor, and pageantry are the hal-
Imarks of the Edinburgh Military Tattoo. From the
Castle Esplanade, we experience a medley of Celtic
splendors and rousing music from the famous Massed
Pipes and Drums.
#2152 75 minutes

m JETS

$29.98

You are in the cock-
pit of the world's
most sophisticated
aircraft Ride the U.S.

Air Force's fighter arsenal, the
F-16 Falcon, F-15 Eagle and F-11.
Non stop action includi:§ real
combat footage. Included inside
are 5 jet action mini-posters
#2975 30 minutes $19.98

= U R = e e G e e
TO ORDER, please send check, money order or credil card (no cash) to:
ALL PAYMENTS MUST BE IN US. DOLLARS

FUSION VIDEO

17214 So Oak Park Ave.-Dept AF911-Tinley Park, IL 60477
CASSETTES ARE VHS ONLY.

1-800-338- ??lO Insida llincis 708-532-2050

Name

See these powerful jets and ord-
nance in real combet. From their
firepower 1o their precision
manzuvers, these ar2 the hottest
jets in the world.
2971 30 minutes

The Story

See ac:ual combat dogfights, crashes
and MIG confrontations, including
the controversial action over Libya
You'll feel the power of flight at
speeds over Mach 2.

#2970 40 minutes *19.98

H TOP GUN TRILOGY

Purchase all three of the above exciting Top Gun videos and ave $40.001
3 volume set WAS: %6494 ROW ONLY 554.94H 112084

For Faster Service, Call Our 24-Hour, Toll-Free Hotline:

1-800-338-7710, Ext. AF911

S rself into the cockpit of
ll:’:?ncyr?dlble F-16 Falcon. Set to
a hot rock soundtrack, plus the

Address

City State Zip

O YES! Please send me a Free FUSION CATALOG with my order
music of the New York Philhar- 01 am enclosing %295 for a FUSION CATALOG.

monic Orchestra, this is a visual CASSETTE NUMBERS
and audio experience. [ | |
#2883 GO minutes %2498

#1998

Bill my credit cardt D Visa O MasterCard

Account Number Expiration Date

Authorization Signature of Cardholder
Video C Total §
Shipping & Handling

£4.50"
linois residents
TOTALAmMoUNt S —  add 7% sales lax
“Canadian orders: *8.95 jor shipping & handling. "All other Foreign countries:
$13.95 for surface mai. 95 air mail for shipping & handing,
FUSION VIDED Is a division of FUSION INDUSTRIES, INC. 1BNC




THE ARMY'S NEW
ALL-TERRAIN VEHICLE.




When it comes to providing close air support
for America’s troops, nothing comes close to the F-16
attack fighter.

Small, agile and fast, the F-16 can be in and out
of the battlefield before the enemy knows what hit
him. And before he can hit back.

In its new close air support role, this multimis-
sion aircraft will be hardened and equipped with the
latest technologies including an Automatic Target

Handoff System, a Digital Terrain System, and a
Navigation/Attack FLIR.

And the F-16’s advanced weaponry and all-
weather avionics can deliver a lethal mix of ordnance,
day and night, with pinpoint, first-pass accuracy.

All of which makes the best fighter in the sky,
the best fighter down in the dirt.

GENERAL DYNAMICS




NATO is reeling, beset by doubts and
other problems—but the Warsaw Pact is
even closer to internal crisis.

Alliances in Turmoil

BY JOHN T. CORRELL, EDITOR IN CHIEF

THE world’s two most important
military alliances have been
rocked hard by the changes now
sweeping through Europe.

Some analysts say that both
NATO and the Warsaw Pact are dis-
integrating already, but that is too
speculative an assessment. Neither
alliance has actually begun to break
apart. In each, however, conditions
for disintegration are riper than they
have been since the 1950s.

The cracks in the two alliances
developed for different reasons.

NATO, which observed its for-
tieth anniversary earlier this year, is
unlikely to disband, but changes
seem inevitable in the scope and
configuration of its military pro-
gram.

Americans and Europeans alike
believe that the military threat to
western Europe is over. The West,
weary from forty years of Cold War,
has been swept off its feet by Soviet
leader Mikhail Gorbachev, who
talks peace and promises to reduce
Soviet military power. It does not
seem to matter much that he has not
made his reductions yet.

The resurgence of arms control
further adds to the West’s comfort-

36

able feeling. Under a 1987 agree-
ment, the United States and the So-
viet Union are removing their inter-
mediate-range nuclear missiles
from Europe.

The focus now is on the Conven-
tional Armed Forces in Europe
(CAFE) proposal, which would
draw down tanks, troops, and air-
planes by big percentages in both
NATO and the Pact. If that suc-
ceeds, negotiations will turn next to
short-range nuclear weapons.

NATO is also beset with old argu-
ments about defense budgets and
about how member nations share
the financial burden. At their last
meeting, Alliance defense ministers
reaffirmed their “guidelines™ of
three percent real growth in NATO
defense budgets. In reality, the
Western nations are inclined to cut
back their military spending in-
stead, no matter what happens in
arms control.

Many Americans—including in-
fluential members of Congress—
think some of the US troops in Eu-
rope should come home. They are
especially rankled by the fact that
other NATO nations spend far less
on defense than the US does.

On a training exercise, a US Army
M113 armored personnel carrier—in a
setting symbolic of the Alliance itself—
approaches a crossroads in Germany.

Europeans say that the burden is
not measured by GNP percentage
alone. Europe supplies most of the
in-place aircraft, armor, and combat
manpower. Europeans also run the
more immediate risk. The first bat-
tlefields would be on their territory.

Some Europeans agree with their
American critics on one thing: They
also feel it may be time for the
Americans to go home.

Wavering Convictions

Budgets and burden-sharing are
secondary issues, though. The
United States and Europe can af-
ford defense if they are convinced
they need it. NATO is unstable
mainly because its convictions are
wavering.

Perceptions to the contrary, the
threat has not disappeared. Mr. Gor-
bachev says he would like to divert
some of the resources consumed by
the military to other uses. That is
probably true, but he has been say-
ing the same thing for several years.
Nevertheless, Soviet military spend-
ing rose by its usual three percent,
after inflation, in 1988, and current-
ly accounts for something near one-
fourth of the Soviet GNP.
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Mr. Gorbachev told the United
Nations last December that he plans
to reduce his armed forces by
500,000 troops. If he makes good on
that promise, the Soviet Union
would still have 4,600,000 troops.
“In terms of combat power that can
be brought to bear on the battle-
field—even after the proposed re-
ductions—the Warsaw Pact will
continue to outnumber NATO 2.5 to
one in tanks, 2.4 to one in artillery,
and nearly two to one in combat
aircraft,” says Gen. John R. Galvin,
Supreme Allied Commander, Eu-
TOpE.

This year, General Galvin says,
the United States will produce 610
tanks. The Soviet Union will pro-
duce between 3,000 and 3,400 top-
of-the-line T-72s and T-80s. “If you
withdraw 10,000 tanks in two years
but you are producing 3,000 new
tanks per year, your withdrawals
turn out to be modernization,” Gen-
eral Galvin says.

Those numbers are disputed by
the Soviets and others, but by any
count, NATO must expect that mas-
sive military power will be deployed
just over the border for some time to
come.

Mr. Gorbachev’s Problem
The Warsaw Pact, for its part, is
probably closer to internal crisis

than NATO is. Dissent and disrup-
tion are flaring all along the Soviet
periphery. On paper, General of the
Army Peter Lushev, Commander in
Chief of the United Armed Forces
of the Warsaw Pact, can mobilize
the armies and air forces of six east
European nations without consult-
ing anyone outside of Moscow. In
practice, he must wonder how reli-
ably those forces would respond to
Soviet control.

Mr. Gorbachev has no easy
choices. If he uses traditional Sovi-
et methods to reimpose discipline,
he risks alienating his admirers in
the West and reawakening fear of
Soviet military power. If he lets mat-
ters drift, he encourages more inter-
nal dissent, further weakening
Moscow’s grip on its empire. Few
Russians will take it lightly if he
loses control of the western ap-
proaches to the Soviet homeland,
now guarded by the east European
client states and the Soviet forces
stationed there.

“Before this, we were faced with
a Soviet Union that was big but pre-
dictable,” General Galvin says.
“Now they are just big.”

Mr. Gorbachev no longer holds a
monopoly on breathtaking offers.
President Bush’s CAFE proposal,
adopted by the NATO summit in
May, calls for sweeping reductions

One issue in the CAFE talks will be deciding what the “combat aircraft” category
includes. The Soviets contend that Su-27 Flankers like this one are purely defensive.
The Flanker's primary mission is escorting deep interdiction flights, and it is thought
to have a ground-attack capability as well.
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of armies and air forces in Europe.

Both sides would drop back to
equal ceilings of 20,000 tanks,
28,000 armored troop carriers, and
16,000 artillery pieces. Land-based
combat aircraft and helicopters
would be reduced to levels fifteen
percent below the present NATO
total. These limits would apply to
the Pact and NATO in aggregate. All
of the withdrawn equipment would
be destroyed.

The United States and the Soviet
Union would each limit their combat
manpower, outside of national territo-
ry from the Atlantic to the Urals, to
275,000. The troops withdrawn—
30,000 by the US, 350,000 by the So-
viets—would be demobilized.

The first problem is that NATO
and the Warsaw Pact disagree by
wide margins on the number of
troops, tanks, and aircraft in place
now. They also disagree on the defi-
nition of combat aircraft and about
whether naval forces should be in-
cluded in the negotiations.

MiG-29s Are Pure Defense?

“We consider totally unjustified
the inclusion by the US of a purely
defensive weapon, fighter-intercep-
tor aircraft, into the category of air-
craft slated for reduction,” says
Victor Karpov, Soviet Deputy Min-
ister of Foreign Affairs.

General Galvin says he has diffi-
culty swallowing the idea that such
aircraft as the MiG-25 Foxbat, the
MiG-29 Fulcrum, and the Su-27
Flanker should be excluded. Like
the American F-16, the Soviet
MiG-25 and MiG-29 are multirole
aircraft, perfectly capable of ground
attack. The Su-27’s primary duty is
escorting deep-interdiction strikes—
not exactly a “purely defensive”
mission in itself—and it probably
has a secondary role of ground
attack.

“Although frequently assigned as
interceptors, these aircraft have the
capability aboard to become strike
aircraft,” General Galvin says. “Itis
a common characteristic of air
forces that they are flexible, and
that an aircraft is built to do one
thing one day and something else
another.”

It will be to the advantage of the
Soviets, who are not dependent on
sealift for resupply, if they can pull
naval forces into the CAFE discus-
sions.
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According to General Galvin,
seventy-five percent of the Warsaw
Pact equipment moves forward by
rail, and most of the remainder
moves by road. The Soviets have
3,500 heavy-equipment transport-
ers, on which they can carry ten
divisions’ worth of tanks in a single
haul.

By contrast, ninety percent of
NATO’s reinforcement moves by
sea and requires protection against
the 200 or so killer submarines the
Soviets could unleash against allied
shipping.

If the negotiators can agree on
definitions, base numbers, and
terms of a treaty, the next problem is
how to verify compliance with the
agreement. As nuclear arms-con-
trol efforts have demonstrated,
keeping track of big, hard-to-hide
weapons is difficult enough. Moni-
toring troops, tanks, and artillery
would require surveillance capabili-
ties that do not now exist.

Since 1967, NATO’s strategy has
been Flexible Response/Forward
Defense. “Flexible Response”
means fielding a conventional force
adequate to deter or defeat an attack
without early reliance on nuclear
weapons. “Forward Defense”
means repelling an attack at the bor-
der instead of conceding territory
(unacceptable to the West Ger-
mans), falling back, and conducting
a defense in depth.

“Force-to-space ratios and the
dictates of terrain mean there are
certain force levels below which the
West cannot reduce,” General Gal-
vin wrote in the British magazine
Survival last spring. “Currently,
NATO has twenty-two divisions de-
ployed in the central region of Allied
Command Europe, covering a
frontage of more than 1,000 kilo-
meters.”

Under NATO doctrine, a division
defends forty-six kilometers of
front, he explained. The Alliance
does not have enough forces for an
adequate reserve now, and if reduc-
tions cut too deep, they would make
the strategy impossible.

“In order to cover the front and
carry out the defensive mission, Al-
lied Command Europe would be
forced to conduct more mobile op-
erations, giving ground to gain time
and to discover the main attack of
the enemy while holding onto a
strong mobile reserve for counterat-
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A GR.J3 Harrier jump jet operates in close proximity to ground troops. Low-level
flying, an essential part of Allied exercises and training, has become a controversial
issue in Germany. NATO air commanders are exploring ways to reduce the noise and
disruption while preserving aircrew proficiency.

tack,” he said. “This is not the cur-
rent NATO strategy. Deep cuts in
forces would compel a change.”

Low-Level Flying

Forward Defense also means a
large military presence on German
soil. Seven foreign nations station
400,000 troops in Germany. They,
along with German forces and addi-
tional allied units on training de-
ployments, conduct thousands of
exercises there each year.

“In the Federal Republic of Ger-
many, a country the size of Oregon
with the population density of the
Eastern seaboard, there are nearly
900,000 men and women in uniform,
training at high operating tempos,”
Gen. Thomas C. Richards, Deputy
Commander in Chief of US Europe-
an Command, told the Senate
Armed Services Committee in
April.

The level of training activity—the
low-level flying in particular—has
become a controversial issue. Anti-
defense critics in Germany lead
complaints about the disruption.
They also charge that such flying is

the result of NATO’s Follow-On
Forces Attack (FOFA) concept,
which they denounce as too ag-
gressive.

In wartime, Allied airmen would
be required to penetrate enemy de-
fenses to attack the rear echelons.
To survive the radar-directed fire
from the ground, they would have to
fly low and fast.

“The only way to avoid that kind
of flak is to fly in the weeds,” Gener-
al Galvin says. “We don’tevenfly as
low [in training] as we would fly in
combat, but we have to fly low in
order to penetrate.”

NATO has cut back sharply on
low-level flying in Germany. Tac-
tical units deploy elsewhere for con-
siderable portions of their training.

“The average amount of time that
a pilot gets today to practice [at low
level] is rather small, considering
the difficulty of the operation,”
General Galvin says. “It is often a
matter of less than half an hour a
week for a crew.”

Under a concept called “Right
Mix,” General Galvin and the
NATO air chiefs are exploring less
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disruptive options, including simu-
lation, to ensure adequate training.

General Galvin cautions Ameri-
cans against jumping to conclusions
about the training controversy. In a
June 6 speech to the Columbus,
Ohio, Rotary Club, he said that re-
cent polls show that West Germans
are still in favor of the Alliance.

“Eighty percent of the Germans
are for NATO, and seventy-five per-
cent are for the deployment of Al-
lied forces within their country,” he
said. “The Germans don’t like low-
level flying. It scares the chickens
and all that. And they don’t like
tanks in their backyard. But they
sure like NATO. I wouldn’t worry
about the Germans.”

Money and Other Upsets

Since its inception in 1967, the
weakest aspect of the Flexible De-
fense strategy has been that it is not
really flexible. The Western nations
have never been willing to pay for
sufficient conventional forces. This
led to excessive reliance on tactical
nuclear weapons, with US strategic
nuclear forces as the ultimate back-
up. In turn, the nightmare of a nu-
clear shootout became a staple of
the European antidefense move-
ment.

The unwillingness to spend more
on conventional defense is at the

heart of the burden-sharing issue.
The United States, Greece, Britain,
and Turkey allocate between four
and six percent of their respective
Gross Domestic Products to de-
fense. The other allies spend less.
West Germany is conspicuously low
at three percent of GDP.

In its annual report to Congress
on Alliance burden-sharing, the
Pentagon says that GDP percentage
alone is not a valid measure of a
nation’s contribution. It lists thir-
teen other factors, such as host na-
tion support, that should be consid-
ered. It also notes that nations with
a military draft get more manpower
for their money than the United
States does with its all-volunteer
force.

Congress does not buy that argu-
ment. The burden-sharing panel of
the House Armed Services Com-
mittee, chaired by Rep. Patricia
Schroeder (D-Colo.), expresses a
strong view: “The US and its allies
do not agree on the immediacy or
level of the threat, [but] a high level
of US defense spending provides
them with a no-cost insurance pol-
icy if our threat assessment turns
out to be right and their assessment
wrong.”

Sen. Sam Nunn (D-Ga.) and Sen.
John McCain (R-Ariz.) of the Sen-
ate Armed Services Committee also

As this shot from Reforger shows, NATO training exercises often get up close and
personal for the West Germans. There have been complaints, but there are also many
reports of German citizens greeting the troops with encouragement and offers of
refreshments. NATO still gets high marks in opinion polls.
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call for the Europeans to do more.
“If our NATO Allies are not serious
about conventional defense, then
we do not need all of the 325,000
American troops deployed in west-
ern Europe,” they said in August.
“If the only function of our armed
forces in Europe is to make our al-
lies confident that we will use nu-
clear weapons to defend the conti-
nent, we can make do with substan-
tially fewer US troops there.”

New Record for Peace

Europeans have a keen sense of
history, and this has been a big year
for anniversaries in Europe. NATO
celebrated its fortieth birthday
April 4. World War II began fifty
years ago in September. In August,
more than a million Latvians,
Lithuanians, and Estonians timed
their anti-Soviet demonstration to
coincide with the fiftieth anniver-
sary of the pact between Hitler and
Stalin that cost the Baltic nations
their independence.

On the occasion of the NATO ob-
servance, British Foreign Secretary
Sir Geoffrey Howe pointed out that
“four months ago, another mile-
stone was reached which attracted
little notice at the time. It was the
surpassing of the previous record
for the period when Europe had
been at peace, forty-three years and
seven months between January
1871 and August 1914. The forty
years of NATO’s existence has, I am
sure, been a primary reason why
that record has been broken.”

NATO, an alliance of sixteen sov-
ereign nations with considerable ex-
perience at resolving their differ-
ences, has more options for con-
tinued vitality than the Warsaw Pact
does.

If Mr. Gorbachev makes major re-
ductions to his armed forces and
forgoes centralized control from
Moscow, the Warsaw Pact is essen-
tially defunct. If he reasserts con-
trol and maintains his force struc-
ture, the success of his international
public relations campaign will be at
an end, and he will become the cata-
lyst that pulls NATO back together.

As a free alliance of free nations,
NATO has room for organizational
maneuvering. It can change its mili-
tary size and configuration as well
as the internal alignments of power
and still have a functioning alliance
left. |
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The economic superpower can no longer
duck an expanded military role in the
Pacific, but the controversy is not over.

Japan Steps Up toa
Stronger Defense

BY ROBERT S. DUDNEY, EXECUTIVE EDITOR

J APAN’s military buildup. once
dismissed by many as a project
doomed to fail, is proving to be a
surprising success at a time of
mounting problems for Western de-
fense.

When Tokyo unveiled its plan in
1986, numerous analysts wrote it off
as unlikely to go very far. Japanese
advances, however, are forcing a re-
assessment of military prospects for
the island nation of 123,000,000 cit-
izens.

Impressive strides have been
made in overcoming an acute lack of
modern arms that has hampered the
245,000-man Japanese Self-Defense
Forces. The SDF, though small, will
possess some of the world’s most
advanced aircraft, warships, ground
combat weapons, and communica-
tions equipment.

Among these systems are F-15 in-
terceptors, Patriot air-defense mis-
siles, AEGIS-equipped destroyers,
Yushio-class submarines, new
tanks, sophisticated communica-
tions, and advanced SX-3 fighters.

Japanese defensive capabilities
are growing steadily. The judgment
of the Pentagon now is that by 1991,
Japan will achieve a minimum force
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level required to carry out funda-
mental defense missions. Pre-
viously, Japan fell far short of that
goal.

Expanded defense budgets, high-
technology prowess, and—until re-
cently—strong domestic political
stability all have contributed to the
Japanese turnabout on defense.

For the US, Japan’s progress is a
boon as Washington confronts pres-
sures to cut Pentagon budgets and
signs emerge that military efforts
will decline sharply in West Europe-
an nations. Events in Japan shape
up as a singularly positive develop-
ment.

One thing has not changed. US
protection, codified in a 1960 de-
fense treaty, remains the bedrock of
Japan’s security.

Also, Japan’s involvement with
military power still stirs controver-
sy. Asian neighbors harbor concern
about how far Japan may go. In Con-
gress, by contrast, Tokyo is con-
demned as a piker, free-riding on the
back of the United States.

Tokyo’s new military effort
comes as an addition to a broader
Japanese thrust that is expanding its
influence. Japan’s $2.5-trillion

The Air Self-Defense
Force is essential to pro-
tection of Japanese air-
space and sea-lanes.
Japan performs airborne
reconnaissance with a
fourteen-plane squadron
of RF-4EJ aircraft (right).
Japan'’s air arm, soon to
reach a level of 400 air-
craft, also boasts nine
squadrons of US-
designed, Japanese-
produced F-15J air-
superiority fighters and
F-4EJ multirole fighters.
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economy has helped make it the
world’s greatest supplier of capital.
Japan is set to become the largest
foreign-aid donor. Even on the dip-
lomatic front, Tokyo has begun to
make waves.

A “Major Military Power?”

Surveying Tokyo’s defense plan,
Henry Kissinger declared not long
ago that “Japan will emerge as a ma-
jor military power in the not-too-
distant future.”

Well, maybe, but the former Sec-
retary of State might have been lay-
ing it on a bit thick. Japan has no
plans to acquire the long-range
strike aircraft, missiles, or offensive
naval forces of a conventional great
power. Nuclear weapons are pro-
scribed. But Kissinger was right
about the determination with which
Japan would pursue its modest
goals. The 1986-90 Mid-Term De-
fense Program projected spending
of $132 billion (at prevailing ex-
change rates in 1987); it has been
fully funded in each of its first four
years, and the same is virtually cer-
tain in 1990. Spending will top $31
billion in 1989.

With one year left in the MTDP,
notes a recent Pentagon report, Ja-
pan has now achieved eighty-eight
percent of its goal for tanks, eighty-
two percent for artillery, eighty-

nine percent for destroyers, eighty
percent for submarines, seventy-
five percent for interceptors, and
100 percent for transports.

Nowhere is the impact of the Jap-
anese effort more apparent than in
the 45,000-strong air force.

The Japanese Air Self-Defense
Force (ASDF), with 340 front-line
combat aircraft, can put aloft more
planes than the US has permanently
based in the Far East. By the end of
1990, Japan will deploy 400 war-
planes in ten interceptor squadrons,
three fighter-support squadrons,
and other units.

Today, nine squadrons of US-
designed, Japanese-built F-15s and
F-4Es form the backbone of Japan’s
air defense interceptor force. In a
crisis, the ASDF could call on 130
new F-15DJ jets and another 129
F-4EJ Phantom II planes. These
forces are armed with AIM-7 Spar-
row III and AIM-9 Sidewinder mis-
siles.

Plans call for Japan to form a
tenth full fighter squadron by 1993
with new-production F-15s.

Today, most ASDF missions en-
tail intercepting Soviet fighters and
reconnaissance aircraft entering
Japanese airspace to the north of the
island of Hokkaido. Japan confronts
several hundred of these intrusions
each year.

The Mitsubishi F-1, a made-in-Japan support fighter, will be replaced by advanced
SX-3s in the 1990s. Deliveries of the single-seat, supersonic F-1s began in 1977.
Powered by two Rolls-Royce engines, it can carmry two air-to-surface missiles, 750-
pound bombs, and four AIM-9 Sidewinder missiles.
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In war, Japan’s air force would
also be charged with providing sup-
port to ground and naval forces. The
mainstay of the interdiction mission
today is the fleet of about seventy-
five Japanese-built F-1 fighter-
bombers, organized into three squad-
rons. These are armed with Japan’s
Type-89 air-to-surface missile and
with conventional ordnance,

A World-Class Fighter

The F-1 force is a weakness.
Thus, two years ago, the US and
Japan announced plans to jointly
develop a new support fighter in a
project to cost more than $8.2 bil-
lion, based on a projected produc-
tion run of at least 130 planes. The
fighter, known in the US as the FSX
and in Japan as the SX-3, is to be
based on the General Dynamics
F-16, but with heavy infusions of
Japanese technology.

Under current plans, a prototype
of the SX-3, expected to be one of
the world’s finest fighters, will fly in
1993. The ASDF will organize a new
wing to operate the SX-3. The first
squadron will be in place in 1998,
with two more to come soon after.

The ASDF is undergoing a mod-
ernization program to improve its
reconnaissance and early warning
capabilities. Today, Japan’s recon-
naissance mission is based on the
fourteen-plane squadron of RF-4EJ
planes. The fleet is scheduled to get
upgraded reconnaissance packages.
The first prototype is to reach op-
erational status next year. ASDF’s
fleet of eight E-2C Hawkeye air-
borne early warning craft will ex-
pand to ten by 1991.

Japan's navy, the Maritime Self-
Defense Force, has come far.

In a crisis, Tokyo would rely on
the 44,000 men of the Japanese fleet
to keep open critical sea-lanes or to
blunt seaborne attack. Five regional
naval commands defend specific
geographic areas. A high-seas fleet
would operate further from home.

Already, the MSDF could go to
sea with fourteen attack sub-
marines, fifty destroyers, seventeen
frigates, forty-six amphibious craft
of various sizes, thirty-seven mine-
warfare ships, and fourteen small
patrol combatants. The MSDF op-
erates about 100 support, training,
and survey ships.

By 1991, Japan plans to reach its
goal of deploying sixty destroyers—

AIR FORCE Magazine / November 1989



twice the number in the US Seventh
Fleet, which operates across the en-
tire western Pacific. The attack-sub-
marine fleet will probably level off
at sixteen or seventeen boats when
the program is complete. Some 100
P-3C Orion submarine-hunter air-
craft, assembled in Japan by Ka-
wasaki Heavy Industries, will be
flying.

For antiair warfare, Japan is to
build at least three, and perhaps
four, destroyers outfitted with the
US-developed, ultrahigh-capacity
AEGIS air-defense system. The
first of the class will be launched in
1991. The ships will greatly
strengthen fleet defense against
missile and aircraft attack.

Japan’s ability to wage antisub-
marine warfare against Soviet un-
dersea craft will improve. Aging
Japanese Uzushio-class boats are
being replaced with Yushio- and
Improved Yushio-class subma-
rines. Japan wants a sophisticated
sonic depth-finder vessel for ASW.
Also on tap: more and better equip-
ment useful in tracking USSR naval
movements, plus new ASW heli-
copters.

Japanese Landpower

Less conspicuous but no less im-
portant has been Japan’s modest up-
grading of its army, referred to as
the Ground Self-Defense Force, or
GSDE

Goals that will soon be met in-
clude deployment to specific re-
gions of twelve active divisions,
with between 7,000 and 9,000 troops
each, and three composite brigades;
one armored division and additional
armored, helicopter, and airborne
brigades for mobile warfare; and
eight antiaircraft artillery groups.

The Army, responsible for
ground combat, amphibious land-
ings, some ground-based air de-
fense, and close air support, stands
at only 156,000 troops, below the
authorized level of 180,000. Even
so, Japan’s Army has embarked on
several weapon-update programs to
be completed in the 1990s.

Foreign acquisitions include the
American Patriot air-defense SAM
system and the US 227-mm Multi-
ple Launch Rocket System.

Japan plans to produce Type-90
THX main battle tanks to replace its
aging inventory of Japanese Type-61
models. The GSDF’s units possess
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Japan’s army, the Ground Self-Defense Force, possesses some 1,200 main battle
tanks, many of them aging. Tokyo's planned production of new Type-90 THX tanks is
intended to strengthen the force’s ability to repel a small-scale amphibious or
airborne invasion of the home islands.

a total of nearly 1,200 main battle
tanks, half of them Type-61s, and
700 armored vehicles of all classes.

Overall, notes a recent General
Accounting Office assessment, Ja-
pan is now close to meeting all its
defense goals. There is progress in
lower-profile areas, such as more
coordination between the various
services. US military officers ap-
plaud Japan for coming so far in a
short time.

Says one Pentagon study: “Japan
is making rapid progress towards
the military capability to fulfill its
agreed mission—i.e., the defense of
its territory, including air and sea
lanes to an offshore distance of
1,000 nautical miles.”

No one, however, thinks even that
limited task would be easy. Soviet
forces also have improved. Adm.
Huntington Hardisty, US Pacific
Commander, points out that in the
past four years Moscow has de-
ployed to the Pacific advanced
Akula submarines, MiG-31 fighters,
and long-range bombers with cruise
missiles.

With an 8,485-mile coastline, Ja-
pan naturally focuses its attention
on maritime and coastal defense op-
erations. Heavy concentrations of
Soviet airpower around Vladivos-
tok make air defense an additional
concern.

Japanese forces would be called
on to repel a limited assault on the
home islands. Japan would also face
the tasks of combating Soviet sub-
marines and airpower in its vicinity
and monitoring the passage of Sovi-
et submarines and other warships
through straits connecting the Sea
of Japan with open ocean.

For all its improvement, say ana-
lysts, the GSDF’s ability to under-
take such sustained combat leaves
much to be desired.

Radars and vital air bases, for ex-
ample, still go undefended. The Air
Force, lacking refueling capabili-
ties, can’t provide air defense cover
or strike support for ships at more
than moderate distances. Day-to-
day readiness and combat sus-
tainability are problematic. Surviv-
ability of critical installations is
doubtful. Command control and
communications would be tenuous
at best.

Such weaknesses presumably
will be addressed in Japan’s next de-
fense plan, covering the years 1991—
95 and due next fall. The Japan De-
fense Agency already has begun
work on it. The government has af-
firmed its intent to seek long-term
real growth in funding.

The Pentagon maintains that it is
important that the next defense plan
continue improvements in air de-
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fense, anti-invasion and antisub-
marine warfare, and C3I capabili-
ties, as well as combat sustainability
and infrastructure.

Japan evidently will do so. The
GAO investigation of the Japanese
program reports that Tokyo is giving
serious thought to acquiring an
over-the-horizon radar system,
three to four new squadrons of inter-
ceptors, eighteen to twenty refuel-
ing aircraft, twelve to sixteen long-
range early warning aircraft, and fif-
teen to twenty large air transports,
plus readiness improvements.

“The Minimum Necessary”

Japanese politicians, however,
will face some hard questions. One
of the most important, Japanese ob-
servers maintain, will be whether to
set a new force goal for the SDE
Some believe that a larger military is
in order, but any move in that direc-
tion is sure to cause a political up-
Toar.

Another major question concerns
extending the range of Japan’s air-
craft. Building a modest refueling
capability is one option. Tokyo is
also evaluating the use of small air-
craft carriers with updated AV-8B
Harrier II jump jets on board. Ei-
ther scheme could run afoul of do-
mestic politics. To many in Japan,
range-extension would make the

aircraft “offensive” military equip-
ment, prohibited by Japan’s pacifist
constitution.

Domestic opinion is not the only
constraint. Japan must satisfy its
Asian neighbors—in particular,
China, South Korea, and the na-
tions of Southeast Asia—that its
power will remain nonthreatening.

Some nations worry that Japan is
on the road to becoming a military
power again, despite Pentagon as-
surances that “Japan is still doing
the minimum necessary to meet its
defense goals, goals which are
clearly limited.”

Japan openly professes, in fact,
that US military power remains and
will continue to remain the ultimate
guarantor of its national survival.
Prime Minister Toshiki Kaifu, on
his recent visit to Washington, em-
phasized the need to “ensure the
effective operation of US-Japan se-
curity arrangements.”

A Pentagon report is more direct:
“The Japanese force structure re-
quires the presence of complemen-
tary US forces to remain viable.”

The American presence in and
around Japan is substantial, about
65,000 US troops on Japanese ter-

The F-15J (above), a
Japanese-made version
of the US-designed F-15
fighter, is the backbone
of indigenous Japanese
air defense. Japan has
130 F-15Js now and
plans for another full
F-15J squadron by 1993.
Working in tandem with
Japan'’s force in a war-
time crisis would be
three squadrons of USAF
F-15C/D aircraft (below)
assigned to the 18th TFW
at Kadena AB on
Okinawa.

AIR FORCE Magazine / November 1989

& Koku Fan/Arms Communications



ritory or waters. The largest seg-
ment, a 38,000-man Marine Expedi-
tionary Force, is based on the island
of Okinawa. USAF maintains in Ja-
pan some 16,200 personnel and
three squadrons of F-15C/Ds, two
squadrons of F-16s, and eighteen of
RF-4Cs. The Navy has a major
presence in the Western Pacific and
a major facility at Yokusuka.

In recent years, cooperation be-
tween US and Japanese forces has
improved markedly. Japanese naval
forces, for example, now exercise
with Pacific Fleet and other friendly
Pacific navies.

A Sense of Grievance

Even so, the Tokyo-Washington
relationship is becoming a troubled
one, for reasons that have more to
do with domestic politics and econ-
omies than with security matters.

The most fundamental problem
causing friction between the two al-
lies is the lopsided economic rela-
tionship between Japan, the world’s
biggest creditor nation, and the US,
the largest debtor. Last year, Japan’s
trade surplus with the US fell by $8
billion, but it still came to $52 bil-
lion.

In addition, Americans and Japa-
nese alike have been wounded by
bitter disputes over technology ex-
ports. On the US side, Americans
felt betrayed when it was revealed
that Toshiba Corp. illegally sold the
Soviet Union sensitive milling tech-
nology, which was then used to
manufacture quiet propellers for
Soviet nuclear attack submarines.

Japan’s sense of grievance was
fueled by the Bush Administration’s
reopening and modification of the
US-Japan SX-3 agreement after
Tokyo thought a deal had been
struck. Japan believed it was being
made into a scapegoat for US eco-
nomic weakness and mismanage-
ment.

Compounding the tensions is an
increasingly sharp dispute over
“burden-sharing.” Japan resents
congressional charges that it is
shirking its defense obligations.
Tokyo points out that it no longer
holds defense expenditures below
one percent of its gross national
product, as it did officially for ten
years. It points to the fact that Japan
now has the third largest defense
budget in the world, surpassed only
by the two superpowers.
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The Japanese fleet is now expected to patrol and secure Japanese waters out to a
distance of 1,000 nautical miles from the home islands. Air-defense destroyers,
antisubmarine-warfare destroyers and patrol aircraft, attack submarines, and
communications are high priorities.

$45,000 per American

Host-nation support for US bases
and troops in Japan is higher than
ever. When all factors are consid-
ered, says Tokyo, it contributes the
equivalent of $2.7 billion annually to
upkeep of American forces based in
Japan. That works out to about
$45,000 per US serviceman.

Many members of Congress re-
main distinctly unimpressed by
these arguments. They note that,
though the one-percent limit no lon-
ger is official policy, defense bud-
gets remain only slightly above that
level. The US outlay is closer to six
percent of GNP. They add that
much of the growth in Japan’s arms
spending, calculated in US dollars,
stems not from new commitments
but from the spectacular rise in val-
ue of the yen compared to the per-
formance of the US dollar.

“The Japanese have a long way to
go on the burden-sharing front,”
charges Rep. Pat Schroeder, a Colo-
rado Democrat who sits on the
House Armed Services Committee.
“Their support of US forces in Ja-
pan is generous, but considering
they only spend one percent of their
[GNP] on defense, they can afford
to be much more generous.”

A recently completed Defense
Department report on burden-shar-
ing supports Schroeder’s charge. In

its analysis of the defense perfor-
mances of the US, Japan, and Amer-
ica’s NATO allies, Japan receives
the lowest possible rating in six of
the nine areas in which it can be
judged. West Germany, by compari-
son, rates high or highest in eight of
fourteen areas in which it can be
judged and medium in another
three.

GNP per capita in Japan is
$19,500, compared to that in the US
of $18,200. Even so, the average
Japanese spends only $200 on de-
fense, vs. $1,200 for the average
American.

Congress voted overwhelmingly
in 1987 to urge Japan to triple de-
fense spending to three percent of
GNP. The question is where Tokyo
would spend it all. Richard Armi-
tage, the former Assistant Secre-
tary of Defense for International Se-
curity Affairs, estimated that Japan
could buy everything on its wish list
for the equivalent of two percent of
its GNP. A significantly higher level
of spending, he implied, would
transform Japan into a truly formi-
dable military power.

Japan’s military effort has made
strong progress against heavy odds.
The trick for Tokyo now will be to
navigate between the insistent de-
mands of a superpower patron and
the dangers of military excess. ®
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Three powerful factors—military
security, trade opportunities, and
Ostpolitik—are shaping West German
attitudes toward the Soviet bloc.

Pivot

N ONE critical issue after an-

other—arms control, East-
West trade, modernization of
NATO nuclear weapons, policy to-
ward eastern Europe—West Ger-
many is now exerting a major and
perhaps decisive influence.

The nation of 61,000,000 seems
increasingly ready to place itself at
odds with key allies on the basic
security issue of how to respond to
Soviet power. Bonn consistently
outpaces both the US and Britain in
supporting Soviet leader Mikhail
Gorbachev and in calling for West-
ern military concessions.

Bonn'’s actions reflect a desire for
a larger role in eastern Europe, a
region where the Kremlin faces vast
problems and where German influ-
ence has long been a sensitive issue.
Even talk of a reunified Germany is
back in style.

The Federal Republic, in short, is
moving toward a leading role on fun-
damental issues going to the heart of
East-West rivalries. US leadership
in NATO, reform in eastern Europe,
and the future of the German nation
are sure to be affected.

What is kindling the new asser-
tiveness in West Germany’s interna-
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tional approach are West German
economic and military power within
NATO and the German perception
that a historic opportunity exists to
ease national problems.

The rise of a powerhouse econo-
my in the Federal Republic, far from
concentrating German attention on
internal affairs, has fed German
readiness to play a more prominent
international role.

After World War 11, Germany lay
destroyed, and the lines of occupa-
tion became the frontiers of a divid-
ed Europe. From this prostrate con-
dition, the West German state has
risen to become a worldwide indus-
trial giant and the dominant eco-
nomic force on the Continent.

Its Gross National Product now
exceeds $1 trillion and continues to
expand. West Germany, once a re-
cipient of US aid, now provides its
own assistance to some allies.

Within NATO’s military assis-
tance program, West Germany has
been supporting moves by Greece,
Turkey, and Portugal to modernize
their forces. Included are funds for
Hellenic Army and Air Force pro-
grams, Turkish aircraft, and Por-
tuguese Type-209 submarines.

ermany at the

BY VINCENT P. GRIMES

The West German Air Force’s first-rate
equipment includes 165 Tornado fighter/
ground-attack aircrafi. This Tornado and
crew recently visited Andrews AFB, Md.,
as part of a West German and Rockwell
Corp. joint effort to develop the Tornado
as the next-generation US Wild Weasel
aircraft.
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The multinational European Fighter Aircraft program will give the Lufiwaffe a new
primary combat aircraft in the late 1990s. The twin-engine, single-seat EFA will be very
agile and will boast advanced avionics. West Germany plans to buy 250 EFAs in the
late 1990s, along with other weapon systems modernizations.

West Germany’s military achieve-
ment has been less spectacular but
equally critical to its emergence as a
power in European affairs. Today,
the highly professional German
force of 485,000 active servicemen
and 800,000 reservists is viewed as a
key to NATO conventional defense
on the Continent.

This is true despite restrictions
imposed on West German military
power. Under provisions of the Paris
agreements of 1954, which cleared
the way for West German rearma-
ment, all forces except a Territorial
Army are under direct command of
NATO’s Supreme Allied Command-
er, Europe. German law bans pro-
duction of nuclear, biological, or
chemical arms.

German Force Lineup

The West German Air Force,
109,000 strong, comprises ten wings
of fighter/ground-attack aircraft,
two wings of air defense fighters,
and two wings of reconnaissance
aircraft. The Luftwaffe possesses
excellent personnel.

In addition, much of its equip-
ment is viewed as first-rate. In-
cluded in the German inventory are
165 relatively new Tornado fighter/
ground-attack aircraft, 160 F-4
Phantom interceptor and fighter/
ground-attack aircraft, sixty RF-4
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Phantom reconnaissance aircraft,
and 175 older and soon-to-be-
replaced Alphalet fighter/ground-
attack planes. The swingwing Tor-
nado is the backbone of the German
fighter/bomber force.

On land, West Germany boasts
the largest standing army in western
Europe, one numerically larger
than US Army forces in Europe and
with more main battle tanks.

West Germany’s Army, or Bun-
deswehr, today has 345,000 troops,
170,000 of them conscripts serving
active-duty terms of eighteen months.
Of the total, about 266,000 are as-
signed to the Field Army committed
to NATO defense, 49,000 to the Ter-
ritorial Army, and the balance to
various support units and headquar-
ters. In addition, there are 710,000
Army reservists.

The Bundeswehr, until recently,
was organized into twelve divisions:
ten mechanized, one airborme, and
one mountain. Long-term prob-
lems, however, have forced the ser-
vice to reorganize. This reorganiza-
tion, carried out under a plan known
as “Force Structure 2000,” calls for
a force of ten mechanized and two
airmobile divisions, plus another
thirteen brigades of the airmobile,
lift infantry, and mechanized infan-
try type. The new setup will require
fewer active-duty troops.

At the heart of the Bundeswehr is
its large force of some 5,100 main
battle tanks. Of these, 1,800 are of
the Leopard II type. The older
Leopard I numbers some 2,400.
There are also 900 or so older US-
made M48 tanks.

While Germany’s tank force is
dwarfed by Soviet armor holdings,
it is nevertheless larger than that
used by the German Army to over-
whelm France in 1940 and invade
Russia in 1941.

The Bundeswehr is facing some
sharp peacetime challenges, the
greatest of which is a demographic
downturn in West Germany. With
the pool of draft-age men shrinking,
Bonn is experiencing growing diffi-
culties finding servicemen in suffi-
cient numbers. The Army also has
problems retaining second-term
NCOs.

West Germany’s Territorial Army,
organized into five divisions, is in-
tended for rear-area duties such as
home defense, base-area security,
and reserve training. Also under the
Territorial Army command are Ger-
man battalions assigned to a joint
Franco-German brigade, based at
Boblingen, which falls outside
NATO supervision.

Germany’s Navy, the Bundes-
marine, has only 38,500 officers and
sailors, including 6,800 naval avi-
ators. Even so, efforts over the past
two decades to increase German
seapower have been largely suc-
cessful. The fleet, deploying 150
ships in 1970, now operates some
180 vessels. The total includes
twenty-four diesel submarines and
eighteen surface combatants. Deliv-
ery of the last of eight Bremen-class
frigates will soon be complete.
These 3,750-ton ships are armed
with Harpoon antiship missiles and
NATO Sea Sparrows.

Modest Modernization Plans
The services are due to benefit
from modest modernization pro-
grams. The most conspicuous, the
multinational European Fighter Air-
craft (EFA) program, will provide
the Luftwaffe with a new primary
combat aircraft in the late 1990s.
The EFA is to be a twin-engine,
single-seat design with a delta wing
and canard configuration, making it
very agile, and with advanced avi-
onics. Luftwaffe plans call for buy-
ing 250 EFAs. Also on tap are sixty
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additional multipurpose Tornado
fighters and up to 3,000 Advanced
Medium-Range Air-to-Air Missiles.

Though it has run into develop-
ment problems, the new PAH-2 at-
tack helicopter is expected to in-
crease German Army capabilities
substantially in the 1990s. This air-
craft is being developed jointly with
France at a cost to West Germany of
$4.5 billion. The Bundeswehr will
get 200 of the PAH-2s, which are
slated to perform many of the same
tasks that the US Army’s new LHX
will perform.

Four ships of a new, all-German
frigate class are about to be ordered
at a cost of $1.5 billion. Twelve
Type-206-class subs are being mod-
ernized to operate in high-threat wa-
ters. These will be equipped with
the Krupp-Atlas SLW-83 combat in-
formation system, built around an
upgraded DBQS-21D sonar, and the
DM2A3 antiship, antisubmarine tor-
pedo. The Bundesmarine will pur-
chase at least twelve new, long-
range, maritime-patrol ASW air-
craft, variants of the US Navy
Long-Range Air ASW Capability
Aircraft, the Lockheed P-7A.

Taking into consideration Ger-
many’s economic power and formi-
dable defense contributions, Bonn’s
allies now are demonstrating what
experts say is new attention to West
German views on strategic affairs.

For example, analysts point to
slow and cautious development of
SACEUR’s Follow-On Forces At-
tack concept for the conventional
defense of western Europe. FOFA’s
more aggressive features have been
toned down to allay German politi-
cal concerns.

Just as the realities of German na-
tional power have kindled a new pur-
posefulness in Bonn, long-standing
German vulnerabilities and weak-
nesses impart a new sense of urgen-
Cy On many issues.

Today, the most obvious and by
far most significant manifestation of
new German assertiveness con-
cerns Bonn’s reaction to Kremlin
initiatives under Gorbachev. “Gor-
bymania,” present to some degree
in all Western nations, is epidemic
in the Federal Republic. While it is
still possible in Washington, Lon-
don, and Paris to regard the Soviet
leader’s peace overtures skeptical-
ly, many Germans have embraced
his arms-control, disarmament, and
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trade ideas almost without reserva-
tion.

Three Motivations

Three factors account for mount-
ing West German insistence on
striking an independent pose on this
critical East-West issue.

The first is a military security
problem like none other. Gen.
Eberhard Eimler, when he was
Chief of Staff of Germany’s Air
Force, described the situation viv-
idly:

“Two-thirds of all Soviet forces
are stationed in Central Europe or
in the western part of the USSR.
There is no other part of the globe
where so many military bases,
troops, weapon systems, and nucle-
ar warheads are concentrated as at
this line dividing the two power
blocs. The Federal Republic of Ger-
many extends from south to north
over 625 miles, . . . the longest com-
mon border with the Warsaw Pact.
The average width of the Federal
Republic of Germany from east to
west is not more than 135 miles, a
distance any modern aircraft can
cover in less than fifteen minutes.
About eighty percent of our indus-
tries are situated in a strip no more
than 100 miles deep along the Iron
Curtain.”

The West German public and ma-

The West German team was the overall winner of Airlift Rodeo '87—a testament to

jor politicians alike are preoccupied
with the need to reduce this threat
to German security. Gorbachev is
widely viewed as the best chance
for peace and worthy of strong
Western support.

Foreign Minister Hans-Dietrich
Genscher has maintained that the
West must move swiftly to help
Gorbachev in his avowed effort to
change Soviet society. In June,
West Germany and the Soviet
Union pledged in an East-West doc-
ument to strive for disarmament
and intensify cooperation. Signed
by Gorbachev and West German
Chancellor Helmut Kohl, the state-
ment commits their nations to seek
“a peaceful European order or a
common European home.”

This preoccupation with the
promise of peace held out by Gor-
bachev accounts, in part, for luke-
warm German support for moderni-
zation of short-range nuclear mis-
siles in Germany. In April, the two
strongest supporters of the plan, the
US and Britain, gave in to Bonn’s
demands that NATO put off a deci-
sion on deploying a new, longer-
range version of the Lance missile.
Many Germans view the step as
needlessly provocative.

Then Bonn surprised Washington
by calling for immediate negotia-
tions on the missiles despite prior

the quality of training and motivation of the Luftwaffe’s 109,000 highly professional
personnel. Here, a German Transall C-160 taxies off after making its assault landing

during the competition.
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The fate of NATO and reform in eastern Europe are sure to be affected by the Federal
Republic’s growing role in East-West affairs. West Germany’s independent stance is
motivated by military security considerations, economic factors, and the “"German
Question”: Can and should the two Germanies be reunited?

US and British calls for the Soviet
Union to reduce its conventional
superiority in advance of any new
missile negotiations. The Allies pa-
pered over their dispute at the May
NATO summit in Brussels, agreeing
to postpone the decision until 1991.
While the argument has been
pushed to the back burner until after
German elections next year, it
seems virtually certain to move to
the forefront again.

On the question of military
spending, West Germany once
again is at odds with Washington. In
the view of West Germans, the Sovi-
et threat is fading fast and will con-
tinue to dissipate unless Gorbachev
is backed into a corner by a Western
buildup. Some experts note a grow-
ing German desire for what they call
“burden-shedding,” rather than
burden-sharing. That notion con-
trasts with the US government view
that Soviet power has not declined
much, if at all.

The Factor of Trade

The second reason that West Ger-
mans are more enthusiastic than
others about pursuing détente with
Gorbachev is economic.

In Germany, there is conviction

that economic prospects are emerg-
ing not only in Russia but also in
east European markets. Germans
are understandably loath to sacri-
fice their potential economic stake
in East-bloc trade.

West Germany, Russia’s top trad-
ing partner in the West, exports bil-
lions of dollars worth of goods to the
Soviet Union each year; two-way
trade fluctuates between $7.5 billion
and $10 billion. Even so, exports to
the Soviet Union account for only a
small percentage of West Ger-
many'’s total exports. Gorbachev
has claimed that Soviet-German
trade is lower than it should be, and
he is seeking to expand it.

On a visit to Germany last June,
Gorbachev issued a strong appeal to
German business leaders to step up
investment and trade with the Sovi-
et Union. To help the process along,
he signed a new accord expanding
guarantees to German firms operat-
ing in Russia.

In the “satellite” nations of east-
ern Europe, West Germany is even
more anxious to encourage devel-
oping political trends and to estab-
lish itself as an economic force. For
several years now, Bonn has been
promoting investments and trade in

Vincent P. Grimes is Managing Editor of National Defense Magazine. This is his

first article for Air FORCE Magazine.
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the region. One goal was to raise
hopes in eastern Europe and defuse
potential political explosions. The
lure of economic advantage, how-
ever, is undeniable and growing
more intense.

Western leaders encourage
Bonn'’s initiatives—up to a point.
The concern is whether Germany,
perceiving national opportunities in
the East, could one day find that its
interests conflict with those of
NATO as a whole.

The Pull From the East

The third reason for West Ger-
many’s unprecedentedly robust
support for the Soviet leader is po-
litical. Over the past two decades,
Bonn’s policy of promoting better
relations with Moscow and the East
has enabled hundreds of thousands
of Germans in the East to reach the
West. West Berlin also has enjoyed
relative tranquility.

Germans see in Gorbachev’s re-
formist attitude a possibility to
achieve progress on the central and
most sensitive “German Question”
—how to overcome the postwar di-
vision of the German state into cap-
italist West and Communist East.

Few expect early reunification of
the two Germanies; slow develop-
ment of greater cross-border ties is
viewed as the maximum change al-
lowable, given the concerns that a
reunified Germany would arouse all
across Europe.

Even so, long-term reunification
has become the subject of the most
widespread discussion in years.
The Alliance’s most recent policy
document, for example, restates its
view that true peace “will require
that the unnatural division of Eu-
rope, and particularly of Germany,
be overcome.”

In Germany recently, US Ambas-
sador Vernon A. Walters declared
that the flight of East Germans to
the West in recent months indicates
that the Germanies may be reunited
in the not-too-distant future. Diplo-
matic observers said it marked the
first time a senior diplomat spoke of
reunification as anything other than
atheoretical, long-range possibility.

The sum of these factors is recog-
nition, inside Germany and out, that
Bonn is destined to play a key role in
the unfolding of East-West affairs.
At least for the next few years, the
nation to watch is West Germany. @
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The net result of Mr. Gorbachev’s reform
is unclear. The USSR has become even
more of a military powerhouse on his

watch.

The Soviet Empire
Seeks a Course

WITH Moscow’s interests being
battered by one setback after
another, the state of the Soviet su-
perpower is coming under close
scrutiny. At issue are questions
about the purpose—even the util-
ity—of Soviet military power.

The last true empire in the world,
the Union of Soviet Socialist Re-
publics has amassed a fearsome mil-
itary arsenal and fielded millions of
men at arms in the decades since the
Cold War began at the end of World
War II. Depending on who is doing
the talking, the Soviet Union is con-
ceded to have either the first or the
second mightiest military force on
earth.

As the partner of the ruling Com-
munist Party, the Soviet military
has been aided by internal militia
and KGB secret-police shock
troops in maintaining order and se-
curing cohesion in a land that is real-
ly many nations within a common
border, spanning eleven time zones
and encompassing more than 100
ethnic groups.

Since 1917, Soviet forces have
taken small nibbles and big gulps
from Central Asia, the Caucasus,
Finland, eastern Europe, and the

54

Baltic area. Communism, the
Kremlin declared, would never re-
cede, but would only advance. This
was the public strategy, based in
part on an unspoken desire for buff-
ers against powerful rivals.

The aggregate size of the Soviet
military machine and the extent of
its territory tell only part of the sto-
ry about the Communist super-
power as it embarks on the 1990s. It
may not even be the most important
part.

Economic and Political Rot

The other reality of today’s USSR
is political rot. The German strat-
egist Clausewitz noted long ago that
physical aspects of military pow-
er—troops and weapons—“seem
little more than the wooden hilt” of
the sword of war, “while the moral
factors are . . . the real weapon, the
finely honed blade.” At no time in
memory has the hilt of Soviet mili-
tary arms been so tenuously at-
tached to the sword of public will.

When Mikhail Gorbachev came
to power in March 1985, he inher-
ited a nation that could not feed it-
self, had suffered years of zero eco-
nomic growth, and faced the pros-

BY THOM SHANKER

Displays of the most
modern Soviet fighters,
like the Sukhoi Su-27
Flanker (right), at West-
ern events such as the
38th Paris Air Show at Le
Bourget symbolize the
paradox of heavy mod-
ernization of Soviet
weapon systems in the
midst of Soviet political
reform. The purpose and
the utility of Soviet mili-
tary power are coming
under new internatlonal
scrutiny.
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pect of being relegated to Third
World status by 2000 in every realm
save military power. He has preached
radical restructuring of society,
with particular emphasis on the
economy and intellectual life.

Things aren’t going very well. De-
mocracy, as Gorbachev now knows,
is messy. The move toward open-
ness and diffusion of power has
prompted minorities in Kazakh-
stan, Armenia, and Georgia to take
to the streets. Baltic states seek na-
tional autonomy, even indepen-
dence. Even full-blooded Russians
are rebelling; witness the coal miner
strikes this past summer.

Discontent within Warsaw Pact
nations resulted in the appearance
in Poland of the first non-Commu-
nist prime minister in forty-five
years. Similar ferment is visible in
Hungary. Stalinist hard-liners in
East Germany, Romania, and Bul-
garia, meanwhile, hope for a quick
retreat from perestroika, Gorba-
chev’s catchall name for his social
and economic restructuring.

In short, the empire shows signs
of crumbling. The Kremlin cer-
tainly retains the capacity to retract
perestroika and return to business
as usual. However, as matters
stand, Western military experts see
both dangers and opportunities in
the growing turbulence that now has
become the hallmark of Soviet pol-
itics.

The central criterion used by the
USSR when judging the correlation
of forces was provided by dictator
Joseph Stalin. Hearing that the Vat-
ican might play a useful role in de-
feating the Nazis, Stalin is said to
have sneered: “The Pope? How
many divisions does the Pope
have?” Today, in Washington and
Moscow and other capitals around
the globe, a new twist on Stalin’s
formulation is being posed as the
real test of whether the Cold War
can come to an end: How many divi-
sions will Gorbachev have?

Reasonable Sufficiency

Gorbachev has broken the back
of Soviet Communist Party ortho-
doxy, shocking the world and his
own generals by calling for uni-
lateral military cutbacks and by re-
defining Soviet military policy. He
has attempted to rewrite Soviet mil-
itary doctrine with a ground-break-
ing theory of “reasonable sufficien-
cy,” accompanied by pledges to
reduce Soviet forces and lessen the
importance of military power as a
tool of foreign policy.

Gorbacheyv first raised the banner
of reasonable sufficiency during the
27th Communist Party Congress in
Moscow in 1986. He declared, “We
can never be secure while the
United States feels insecure.”
Three years later, he elaborated on
his planned changes in Soviet stra-

Having fought an unpopular war in Afghanistan, this young Soviet soldier may find
alienation at home similar to that encountered by US veterans of Vietnam. A Supreme
Soviet committee has been formed to help young veterans readjust in the face of
civilian guilt and ambivalence regarding USSR’s Afghan involvement.
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tegic posture during a landmark ad-
dress to the United Nations. “It is
clear today that the increase of mili-
tary force does not make any single
power all-powerful. A one-sided
emphasis on military force, in the
final analysis, weakens other ele-
ments of national security.”

In principle, he seemed to say, the
concept of reasonable sufficiency
would set concrete levels of man-
power and weapons such that nei-
ther superpower could mount a sur-
prise attack or launch offensive
operations, but which would allow
both to possess adequate troops and
armament to rebuff an attacker.

The underlying logic of reason-
able sufficiency can be traced di-
rectly to the stagnant Soviet econo-
my and Gorbachev’s desire to bring
his country to superpower status in
some way other than measurements
of military power.

Depending on whose figures are
used, militarization continues to de-
vour anywhere from fourteen to
twenty-five percent of the USSR’s
annual gross national product, com-
pared to only about six percent in
the US. The Brezhnev era, now de-
nounced as “the period of stagna-
tion,” left as its legacy a tottering
technological base that even con-
servative Politburo members are
forced to admit is unable to compete
with the West in sophisticated
weaponry and computers or civilian
industrial and consumer goods.

The Central Intelligence Agency,
in conjunction with the Defense In-
telligence Agency, prepared a re-
cent study in which top Sovietol-
ogists report that Gorbachev’s plan
produced poor results in its first
four years, the span of a US presi-
dent’s first term in office. The intel-
ligence report noted that, although
Gorbachev “remains committed to
his original vision of a revitalized
Soviet economy, he has apparently
concluded that he cannot realize
this vision as rapidly as he once
thought possible, nor proceed di-
rectly along the path he initially
planned to follow.”

In an ominous note, the agencies
said Gorbachev has plotted a
“midcourse correction” because of
“growing popular discontent” over
empty market shelves and a stan-
dard of living that refuses to im-
prove despite the dust being kicked
up by perestroika.

AIR FORCE Magazine / November 1989



—TASS/Sovioto

Born of economic crisis, the con-
cept of reasonable sufficiency is, in
theory, a watershed in Soviet mili-
tary thought. For decades, the Sovi-
ets have felt compelled to maintain a
force vast enough to mount an of-
fensive or counteroffensive capable
of sweeping Europe, to build an
awesome nuclear force, to back sur-
rogatzs such as Libya and Syria,
and even to intervene directly, as
they did in Hungary, Czechoslo-
vakia, and Afghanistan. If Gor-
bacheyv is to be believed, those poli-
cies no longer apply.

US Hopeful but Wary

Washington remains wary. The
Bush Administration has countered
Gorbachev at Vienna with the Con-
ventional Armed Forces in Europe
(CAFE) plan to cut NATO and
Warsaw troops to equal and much-
reduced levels. At the same time,
President Bush and the Pentagon
leadership adopted a cautious ap-
proach, applauding Gorbachev’s re-
forms while stating that more proof
of long-lasting military restructur-
ing is required.

Nowhere is the high-level uncer-
tainty in Washington more evident
than in the tentative assessments of
Secretary of Defense Richard
Cheney. Initially, he predicted that
Gorbachev “would ultimately fail”
and would be “replaced by some-
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body who will be far more hostile”
to the West. Later, he softened his
tone, saying there is no question
that “we may—I would emphasize
may—be on the verge of fundamen-
tal shifts . . . in US-Soviet rela-
tions. I think it would be fair to say
that the likelihood of war between
the US and Soviet Union is proba-
bly less today than at any time in the
postwar period.” When once again
confronted with Gorbachev’s peace
and public-relations offensives,
Cheney again altered his tone. The
new view was expressed in a major
speech to the Veterans of Foreign
Wars.

“I wish I could stand before you
and say that the Soviet strategic
threat has been reduced over the
past five years,” Cheney said, not-
ing that Soviet arms spending has
continued to grow under Gor-
bachev. “But it has not. If anything,
the United States is facing a more
formidable offensive strategic arse-
nal today than before Mr. Gor-
bachev took power.”

The negative US responses ran-
kle military commentators in the
USSR, who stress that Gorbachev
remains firmly in control and who
point to what they describe as his-
toric, unilateral steps taken by
Moscow to alter its strategic footing
and prove that reasonable sufficien-
¢y is more than hot air.

Warsaw Pact reactions
to Soviet President Gor-
bachev’s policies have
varied. In Poland, politi-
cal discontent, encour-
aged by the changes in
the USSR, resulted in the
election of Poland’s first
non-Communist prime
minister in forty-five
years. Here, Gen.
Wojciech Jaruzelski
greets the Gorbachevs at
the Warsaw airport in
July 1989—just before
the election.

Andrei Kokoshin, the number
two analyst at Moscow'’s prestigious
Institute for the Study of the USA
and Canada, has a ready list of Gor-
bachev’s accomplishments in curb-
ing the Soviet military. He cites
withdrawal of Soviet troops from
Afghanistan, support for an agree-
ment to remove Cuban troops from
Angola, abolition of the rank of
marshal in peacetime, and the thin-
out of forces along the Sino-Soviet
border to reduce tensions with
China.

However, it is the Central Front in
Europe, where NATO and Warsaw
Pact forces come face to face, that is
the prime focus of US military strat-
egy. Gorbachev’s announcements of
prospective unilateral cuts in Eu-
rope have crystallized the debate
over Soviet military power.

In his United Nations address,
Gorbachev promised to cut 500,000
troops from the Soviet military, al-
most ten percent of his men in uni-
form. Six tank divisions are to be
withdrawn from East Germany,
Czechoslovakia, and Hungary, Gor-
bachev pledged. In all, 10,000
tanks. 8,500 artillery pieces, and
800 combat aircraft will be removed
from eastern Europe and Soviet ter-
ritory west of the Ural Mountains,
the dividing line between the Euro-
pean and Asian regions of the Soviet
Union.
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The unspoken agenda of Gor-
bachev’s speech came through loud
and clear: Once these cutbacks
have been completed, the USSR
and its Warsaw Pact allies will no
longer be able to conduct a blitzkrieg
across Western Europe.

Unequal Cuts

A blemish was discovered on
these attractive developments last
August when a congressional panel
touring East Germany was told by a
Soviet general that not all elements
of the six tank divisions would be
withdrawn under the unilateral
pullback. Important hardware, in-
cluding air defense weapons, artil-
lery, and armored personnel car-
riers, would remain in eastern Eu-
rope under new assignments to
existing units said to be undergoing
restructuring to a more defensive
posture.

Startling Western Kremlin-watchers
who count rubles in the Soviet de-
fense budget, Gorbachev told a vis-
iting delegation last January that
military spending will be cut by 14.2
percent over the next two years and
that a number of defense factories
will be converted to production of
consumer goods.

Gorbachev’s promise to cut mili-
tary spending also remains some-
what ambiguous. Soviet officials,
including Premier Nikolai Ryzhkov
and Defense Minister Dmitri Yazov,

have given breakdowns of the Sovi-
et military budget. Senior Pentagon
and intelligence officials argue that
these figures do not include a full
accounting of rubles spent on re-
search and development, repairs
and overhaul—or the huge sums
spent to procure new weapons.

Even former Marshal of the Sovi-
et Union Sergei Akhromeyev, the
principal military advisor to Gor-
bachev, concedes that statistics is-
sued by his colleagues do not tell the
full story. In an unprecedented ap-
pearance before the House Armed
Services Committee last summer,
the bemedaled veteran of World
War II and the Afghan conflict con-
ceded that Defense Ministry offi-
cials in Moscow would be unable to
tabulate military spending accu-
rately until there is a loosening of
state controls that place absurdly
low, fixed prices on raw materials
and finished goods.

In fact, Akhromeyev recently re-
ported that the newly empowered
Committee on Defense and Securi-
ty, part of the Soviet Union’s new
parliament, will soon conduct the
first-ever, full-scale hearings into
the USSR’s defense budget.

In Washington, there continues to
be healthy skepticism. “We think
that cuts are coming,” explains Paul
Wolfowitz, the Pentagon’s new Un-
der Secretary of Defense for Policy.
“But I think even [Soviet leaders]

Almost everyone agrees that Soviet force cuts will be made, but no one agrees on
what that will mean. Gorbachev has promised to withdraw six tank divisions from
eastern Europe, for example, but much important hardware will be reassigned to
units left behind. Above, Soviet main battle tanks; top right, a MiG-29 Fulcrum.

are not so clear about what they are
cutting or how far and how fast. Re-
member, too—the Soviets are cut-
ting from extraordinarily high levels
to begin with.”

Air Force Gen. Robert Herres,
Vice Chairman of the Joint Chiefs of
Staff, said he believes the ultimate
goal of Gorbachev’s military re-
forms would be to trim the fat from a
wasteful defense bureaucracy to
“make their forces more capable
and effective and professional.”
The reason, he says, is that the
Kremlin’s military leaders have
come to understand that Soviet
armed forces are a “hollow instru-
ment” without a strong, vibrant
economy to underpin them.

“If restructuring can be used to
streamline their military posture,”
he said, “I'm sure they will try to do
that. Clearly, Mr. Gorbacheyv is not
doing anything that he does not
think is in the interest of the Soviet
Union.”

General Herres then said that the
analysts who work for the Joint
Chiefs of Staff will be looking for
specific signs in Gorbachev’s mili-
tary restructuring to prove that the
Soviet leader is transforming his
forces to a defensive posture. These
include the reduction of bridging
equipment, which would be used to
cross rivers in Germany in a Euro-
pean offensive; cuts in spare parts,
fuel, and ammunition stored in Po-
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Gorbachev first aired his
theory of reasonable
sufficiency during the
27th Communist Party
Congress in Moscow in
1986. He discussed it fur-
ther in an address to the
United Nations in iate
1988: “The increase of
military force does not
make any single power
ali-powerful. A one-sided
emphasis on military
force . . . weakens other
elements of natlonal

security.”

land and East Germany, vital to sus-
taining an offensive; and demobi-
lization of mobile radar and air-
defense units, needed to protect
land forces from air attack.

Moving Back From the Brink

Despite lingering uncertainties
and ambiguities, congressional
leaders and civilian military ana-
lysts are redefining national securi-
ty to respond adequately to Gor-
bachev’s new military thinking.

Rep. Les Aspin (D-Wis.), Chair-
man of the House Armed Services
Committee, says the US must pre-
pare for the possibility that its rela-
tionship with the USSR will some-
day reflect a step back from direct
confrontation. “The question is how
to respond to Gorbachev’s initia-
tives, fashion a defense budget to
protect against changes in the Sovi-
et Union, and still be prepared for
other things that can go wrong in the
world,” Aspin said.

The moderate Democrat has his
own ideas of how to do this. Ad-
vocating a defense program for “this
time of promise, this time of uncer-
tainty,” Aspin laid out a strategy for
military spending on national de-
fense whose “first phase makes cuts
that can quickly be reversed if
things in the Soviet Union take a U-
turn.” Initial reductions should trim
readiness, operations, and mainte-
nance spending. Only in subsequent
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budgets, when American policy-
makers are convinced that military
reform has taken hold in the USSR,
should personnel and weaponry be
reduced, Aspin said.

This back-from-the-brink theme
is echoed by Richard Perle, the
hawkish Assistant Secretary of De-
fense for International Security Pol-
icy during the Reagan arms buildup.
He maintains that it is crucial for
military planners to take advantage
of the warming East-West climate to
funnel more money into “generic
technologies.”

“We now are in a period of rela-
tive tranquility,” Perle said. “We
might be better advised to take risks
in the short term—Ilike cutting the
standing army—in order to protect
America’s technological base for
the turn of the century, which more
likely will be a period of uncertain-
ty.”

Analyst James Blackwell of
Washington’s Center for Strategic
and International Studies calls for
“a fundamental reassessment of the
roles and missions” of the US mili-
tary. This review, he claims, should
be prompted not only by the glim-
mer of reduced tensions with the
USSR, but by the fact that Amer-

ica’s security interests will more
likely be threatened in future years
by terrorism, low-level violence in
the Third World, and the buildup of
ballistic missiles, nuclear warheads,
and chemical weapons in develop-
ing countries.

Blackwell said Pentagon planners
should be reviewing the need for
more flexible and mobile forces to
better deal with such crises as
American hostages in Iran, the min-
ing of the Persian Gulf, or keeping a
cease-fire in Beirut.

Though the Soviet empire may be
fraying at the edges, most strategic
analysts are quick to make a critical
point. So long as Moscow retains a
sizable nuclear armory and a large,
well-equipped conventional force—
and no one believes that the Krem-
lin will do otherwise—the USSR
will continue to rate as a military
superpower and an exceptionally
dangerous adversary. The Soviet
Union may well be fated to remain a
one-dimensional superpower, and
the political utility of its military
power may be on the wane, but the
basic military problem that has long
confronted the West isn’t solved
just yet, and likely won’t be for
some time. o

Thom Shanker, who covers defense and national security for the Chicago Tribune
was the Tribune’s correspondent in Moscow from 1985 to 1988. His most recent
article for AIr FORCE Magazine was “Inside Gorbachev's Russia” in the March '89
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Chinese troops, stunned by their orders,
.performed badly. The people no longer
trust them, and that’s only the beginning
of the PLA’s problems.

The Losses in

Tiananmen Square

iTH its June massacre of 3,000

civilians in Beijing, the Peo-
ple’s Liberation Army betrayed a
special trust that the people of Com-
munist China had always placed in
their armed forces.

The loss of popular faith in the
PLA—the single most profound ef-
fect that the massacre has had on
China’s civilian-military relations—
has significant strategic implica-
tions. In the aftermath of the shoot-
ings, the PLA faces not only wors-
ening morale but also new barriers
to further professionalization of the
Chinese officer corps and acquisi-
tion of modern weapons.

When PLA units approached
Tiananmen Square late on June 3,
they were prepared to shoot, al-
though few in China on that night
could have guessed that the troops
would use deadly force.

Faith in the PLA was evident to
anyone in China at the time. In
Nanjing on May 21, the day after
China’s hard-line leaders declared
martial law in Beijing and ordered
the PLA to clear Tiananmen
Square, banners could be seen de-
claring “Long Live the Liberation
Army!”
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The PLA had not resorted to
bloodshed, and everyone agreed it
would not. It was, after all, the peo-
ple’s army.

Thus, it came as a huge shock
when PLA armored units brutally
crushed the Beijing student demon-
stration. Chinese leader Deng
Xiaoping perceived a serious threat
to his regime and used the only tool
powerful enough to defeat it: mili-
tary force.

When civilian leaders use mili-
tary force, military leaders do not
always achieve new political influ-
ence. In China, the signs are that
they have not.

While PLA soldiers patrol the
streets, it is the People’s Armed Po-
lice (PAP) and Security Police who
are entrusted with conducting ar-
rests and executions.

Authorities have moved soldiers
into some government agencies
deemed to have been too “bour-
geois liberal” during the demonstra-
tions. Shao Huaze, Director of the
Propaganda Department of the PLA
General Political Department, has
taken over as editor of People’s
Daily, the leading national news-

paper.

BY HARLAN W. JENCKS

The Type-69 tanks
faced by this demon-
strator probably be-
long to the “pro-dem-
ocratic” 38th Army. To
deflect public resent-
ment from troops still
occupying Beijing,
Deng Xiaoping and
the PLA have encour-
aged confusion as to
which units actually
suppressed the
“counterrevolution-
ary” demonstration.
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At the national-elite level, how-
ever, the military’s power has
changed remarkably little. The new
ruling Politburo, elected in late June
by the Central Committee of the
Communist Party, contains no new
military men. Even President Yang
Shangkun and Defense Minister
Qin Jiwei, Politburo members with
PLA backgrounds, are both career
political commissars.

decade’s military reforms. Within
the uniformed military, political in-
doctrination and commissar influ-
ence have risen.

Defense Minister Qin and three
military region commanders report-
edly were arrested on August 15. So
far, however, post-massacre purges
within the PLA have been mild.
Deng, Li Peng, and Yang Shangkun
have lost too much face to rule with-

Beijing residents offer bread to PLA soldiers after barring them from reaching
Tiananmen Square. Chinese citizens believed that the people’s army was on the side
of the people. Now the PLA faces disastrous morale problems and formidable barriers
to officer professionalization and weapons modernization.

Over the past decade, foreign ob-
servers have noted a tremendous in-
crease in professionalism within the
Chinese officer corps. There has
been modest but significant mod-
ernization of its hardware and logis-
tics. Also noted were improve-
ments in doctrine, training, and—
especially—the personnel and edu-
cational systems.

Back to Politics

This trend saw a major decline in
PLA political indoctrination and a
marked reduction in the influence of
Chinese political commissars over
professional commanders.

From the perspective of the hard-
liners, however, one of the major
shortcomings of the PLA during the
Tiananmen crisis was that it was not
politicized enough. The massacre
and the return of the PLA to the
center stage of Chinese politics have
turned back the clock on the past
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out the support of professional se-
nior officers, and economic reforms
cannot continue without senior ci-
vilian moderates. But the growing
demand for political orthodoxy is
clear.

The military high command
avoided taking sides in the internal
political debate that preceded the
massacre and seemed to hesitate
about whether to obey orders from
authorities other than the Central
Committee. There were instances
of military and police commanders
refusing orders from supposedly re-
tired Party elders (“proletarian rev-
olutionaries of the older genera-
tion”) who took de facto control of
the government.

In late May, reports circulating in
China had it that one senior PAP
commander in Beijing refused to
suppress the student demonstra-
tions because, in his view, the order
was illegal. Partly for the same rea-

son, the Commander of the pres-
tigious 38th Group Army, Beijing’s
elite garrison unit, demurred and
then resigned when ordered to
crush the demonstrations.

A decade ago, raising the issue of
legality would not have occurred to
a Chinese officer. During the crisis
in the spring and summer, it was one
of several ways senior soldiers tried
to keep the military out of the politi-
cal arena.

On May 21, the day after the dec-
laration of martial law, the two sur-
viving Marshals of the PLA, Xu
Xiangqgian and Nie Rongzhen, pub-
lished statements which, while call-
ing for civil order, warned that the
PLA should not resort to blood-
shed.

Then 150 active and retired com-
manders submitted a cautionary let-
ter to Deng and the Central Military
Commission. Signatories reported-
ly included Defense Minister Qin
and Chief of the General Staff Chi
Haotian, as well as senior retired
soldiers. They declared that the
PLA should not kill protesters. This
was an explicit rejoinder to Deng’s
earlier injunction that the PLA must
be willing “‘to spill some blood” to
restore order.

The PLA’s disinclination to crush
the demonstrations does not mean it
supported the students’ ideas.
Many officers who opposed violent
suppression also opposed the politi-
cal reforms. There may be some lib-
erals among junior and field-grade
officers, but there are few, if any, in
the high command. For the most
part, the generals and senior offi-
cers want law and order. They op-
posed violent repression principally
because they knew it would lead to
new problems.

In the end, few commanders dis-
obeyed. Despite their reservations,
the vast majority of officers fell in
line once the “gang of elders” gained
control and gave unambiguous or-
ders. PLA officers believe that a
unified army, even one enforcing
bad policy, is still preferable to a
divided army at war with itself.

Spreading the Involvement

In the US, there is a popular no-
tion that President Yang Shangkun
is installing a “Yang family dynasty”
at the helm of the Chinese military
establishment. This is a clear over-
statement.
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President Yang has close ties to
the Chinese military. His brother
Yang Baibing, who is Director of the
PLA’s General Political Depart-
ment, also sided with the hard-
liners. Even so, the “Yang dynasty”
thesis rests mainly on the belief that
the 27th Group Army, commanded
by the President’s nephew, Yang
Jianhua, singlehandedly rescued
the regime and suppressed the dem-
onstrators after the 38th Group
Army refused.

In fact, the 27th Army was not the
only force in the streets. By June 3,
Deng had brought elements from all
over China into the capital, proba-
bly to prevent any one army or re-
gional commander from dominating
Beijing. Some 200,000 troops, rep-
resenting fourteen of the PLA’s
twenty-four Group Armies, were in
the area.

Most of the carnage was wrought
by tanks and mechanized infantry.
In the now-famous news footage, a
lone unarmed student demonstrator
faced down a column of new
Type-69 tanks. The 27th Army has
few armored vehicles and no
Type-69s. The tanks probably be-
longed to the “pro-democratic” 38th
Army. The regime and the PLA
have encouraged the mispercep-
tion. This deflects popular resent-
ment away from troops occupying
city streets and bolsters President
Yang’s side in political infighting.

The troop buildup in Beijing in
May was smooth and professional,
but troop behavior and fire disci-
pline during and after the massacre
were terrible. The troops, who nev-
er expected to be in such a situation,
were confused. So, it appears, were
military leaders at all levels. Com-
mand and control was inadequate.

Neither the troops nor their offi-
cers had any idea how to suppress a
civil disturbance with minimum
bloodshed, and there is little indica-
tion that they tried to minimize it
once the shooting started. There
was very little tear gas in evidence
and no shields, batons, water can-
nons, or other riot-control equip-
ment. Nor was there any indication
of riot-control training or tactics.

Soldiers had been kept ignorant
about the demonstrations, forbid-
den access even to official national
news media. They were told there
was a “counterrevolutionary re-
bellion” in Beijing, but they found
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only common people demonstrat-
ing. The hard-line leadership took
steps to prevent the troops from
talking to citizens. Troops in the
lead were ordered to advance
rapidly and shoot anyone in their
way. Those in the rear were ordered
to fire on any troops in front who
hesitated.

It seems that once they had blood
on their hands, the soldiers became
committed to their work. Old revo-
lutionaries like Yang and Deng had
exploited this psychological dynam-
ic decades before in Communist
campaigns against internal rivals. In
fact, one reason for bringing in units
from all over China may have been
Deng’s desire to bloody the hands of
senior commanders.

Many soldiers, especially those
turned back by the citizenry before
June 3, probably realize now that
the senior leaders lied to them. In
any case, the high command quick-

ly withdrew from the city those
troops that did the shooting. A cur-
rent campaign praising the PLA for
“defending the capital” is intended
as much to repair military morale as
to fool the people.

Even before the spring crisis, the
PLA had serious morale problems.
Military modernization was as-
signed the lowest priority among the
nation’s “Four Modernizations.”
The official 1988 defense budget
was the equivalent of $5.87 billion.
That is about six percent of China’s
national economic output, down
from a high of fifteen percent. The
PLA cut manpower levels from
5,000,000 in 1979 to 3,000,000 to-
day.

Because of the low budget levels,
most PLA units went into business
in the mid-1980s, creating what the
Economist has termed an “entre-
preneurial army.” Units are ex-
pected to “operate at a profit” by

A worker is helped through the crowd in Tlananmen Square after a clash with soldiers
outside the Great Hall of the People last June 3. He is carrying one of the soidiers’
helmets, perhaps as proof of the PLA’s active role in suppressing the protest
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—Pholo by Erik Simonsen

US development of electronic upgrades for the Chinese F-8il (above) has been
suspended. PLA weapons and training programs continue to suffer as a result of post-
massacre international economic sanctions. International financing and contacts
have also been lost to Chinese power, transportation, and industrial development.

peddling various kinds of commer-
cial production and services.

The Policy Backfires

This policy is backfiring. Soldiers
are routinely shunted aside in favor
of paying customers by the PLA’s
own hostels, transportation units,
and even hospitals. An Army photo-
graphic unit is reported to have sold
pictures revealing state secrets.
Some soldiers have been allowed to
take more profitable civilian jobs,
provided they forfeit their military
pay and funnel kickbacks to the
unit.

Waste and corruption are grow-
ing. The pay of officers and soldiers
was raised in 1988, for the first time
in years, but even officers’ pay still
lags behind that of Chinese factory
workers. Soldiers are impover-
ished, deprived of food, lodging,
and basic services. Units conduct
scant training because they spend
most of their time and energy on
self-sufficiency production and
commercial enterprises. This low-
ers the prestige of the Army and
hampers recruiting and retention.
PLA units are vulnerable to local
authorities and state enterprises,
which extort illegal taxes and fees
for goods, services, and real estate.

PLA regulations prohibit individ-
uals from engaging in business but
encourage units to do so. The
boundaries are unclear, and the
legal guidance is vague. Discipline
and morale suffer in a climate of
semiofficial bribery, profiteering,
and “bureaucratic racketeering.”
Corruption almost certainly ex-
tends to the highest levels of the
military.

For PLA professional command-
ers, the trend is worrisome. “If we
permit such phenomena to devel-
op,” Liberation Army News re-
cently stated, “what will happen to
our PLA’s discipline, style, and
order of life? Is such a military
worthy of its name? Will there be
any combat effectiveness at all?”

The international community’s
post-massacre economic sanctions
are already hurting PLLA weapons
programs and are going to hurt
Worse.

In the United States, electronic
upgrades for China’s F-8II have
been suspended, as have sales of
AN/TPQ-37 counterbattery radars,
artillery-shell manufacturing tech-
nology, Mk 46 antisubmarine tor-
pedoes, and CH-47 helicopters.

Grumman Aircraft has sus-
pended work on an engineering fea-

Harlan W. Jencks, a colonel in the US Army Reserve, is a research associate of
the Center for Chinese Studies at the University of Califoinia, Berkeley. He last
visited China in May of this year. This is his first article fcr Air FORCE Magazine.
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sibility study on upgrading the F-7
(based on the MiG-21) to a
“Super-7” with American engineer-
ing and components. Chinese engi-
neers working on the F-8II and
Super-7 projects were excluded
from Grumman facilities within
days of the massacre.

China had been importing mili-
tary electronics, missile technolo-
gies, naval guns, and automotive
technologies from Switzerland and
many NATO countries. All of this
has been indefinitely suspended.
Britain has banned further ship-
ments of GEC head-up displays and
weapon computers for the Chinese
F-7M Airguard export fighter-inter-
ceptor. F-7M sales, a significant
source of foreign exchange, will be
lost. So will sales of the A-5M attack
aircraft, for lack of French or Italian
components.

A likely arena for further China-
bashing is COCOM, the sixteen-
member committee on control of
exports to Communist countries.
COCOM, whose membership in-
cludes all NATO members except
Iceland, plus Japan, had liberalized
restrictions on technology exports
to China for ten years, but will likely
tighten them again.

Financing and Contacts Lost

International financing is drying
up. World Bank loans worth the
equivalent of $780.2 million have
been suspended, as has a $5.8 bil-
lion aid program from Japan. All
that money was earmarked for Chi-
nese power, transportation, and in-
dustrial development.

Contacts between the PLA and
the US military have been sus-
pended, cutting off training and edu-
cational and technical help. Two
years ago, the PLA activated a ma-
jor training range modeled on the
National Training Center at Fort Ir-
win, Calif. A US Air Force training
delegation visited the PLA and in-
fluenced Chinese pilot training.

In sum, the events of June were a
disaster for the Chinese military.
The PLA hoped that, within a de-
cade, the economy and industrial
base would be sufficiently modern-
ized to permit improvement of
weapons and equipment. The Bei-
jing massacre changed that. The
PLA will have to wait longer now,
and things will never again be the
same. L
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Convention ‘89

More than 8,000 took part in the week’s activities.

Accenting

Youth and the Future

HE accent was on youth and the

future at AFA’s forty-third Na-
tional Convention, held September
18-21 in Washington, D. C. In the
keynote address, 2d Lt. Carl J. W.
Long II set the tone for the Conven-
tion theme, “Youth of Today—
Leaders of Tomorrow.”

Lieutenant Long told the dele-
gates that he and his colleagues par-
ticularly like three things about the
Air Force: the responsibility, the ca-
maraderie, and the pride they take
in serving. He said that his own ex-
perience in the Air Force makes him
feel that he stands a little taller, and
“considering that I’m only five-
seven, I need every inch of height I
can get.”

The keynoter is the son of AFA
charter member and longtime Na-
tional Director Carl J. Long of Pitts-
burgh, Pa. Lieutenant Long brought
regards from his father, who for
health reasons was absent from the
AFA Convention for the first time
since 1948.

Also addressing the Convention
was 2d Lt. Kenneth Plaks, who
ranked first in academics in the Air
Force Academy graduating class of
1989. Short of money for college
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after he graduated from high school,
Lieutenant Plaks enlisted in the Air
Force instead, applied for the Acad-
emy while he was in tech school at
Keesler AFB, Miss., and was sta-
tioned at Hahn AB Germany when
he learned of his acceptance.

“Here I was, this twenty-year-old
freshman, which is ancient by
Academy standards, trying to com-
pete against these geniuses,” he told
the Convention. “Fortunately, I had
an ace in the hole. . . . My enlisted
time had instilled in me a sense of
duty. . . . Once I figured out that
academics was now my duty, I
threw myself into it.”

The result was that he finished at
the top of the class and the Air
Force is sending him to MIT for
graduate study.

Adding further to the emphasis on
youth, the Aerospace Education
Foundation presented a major re-
port, “America’s Next Crisis: The
Shortfall in Technical Manpower,”
at a roundtable program on Wednes-
day of Convention week.

Election of Officers
Jack C. Price of Clearfield, Utah,
was reelected for a second term as

Opening and Awards Ceremony was 2d
Lt. Carl J. W. Long ll. He is the son of AFA
charter member and longtime National
Director Carl J. Long.
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National President of the Air Force
Association. Sam E. Keith, Jr., of
Fort Worth, Tex., was reelected
Chairman of the Board. Thomas J.
McKee of Arlington, Va., was re-
elected National Secretary, and
William N. Webb of Midwest City,
Okla., was reelected National Trea-
Surer.

Though the top AFA national offi-
cers will continue for another term,
it was a year of major change for
AFA’s affiliate, the Aerospace Edu-
cation Foundation. George Hardy,
who at one time or another over the
past forty years has held just about
every office it is possible to hold in
AFA and AEF, stepped down as
Chairman of the Foundation Board.
The incumbent AEF President,
James M. Keck of San Antonio,
Tex., was elected Chairman, replac-
ing Mr. Hardy.

Gerald V. Hasler of Albany,
N. Y., a former National President
of AFA, was elected President of the
Foundation. Reelected were Vice
President Edward M. Crane, Jr., of
New York, N. Y., Treasurer John R.
Alison of Washington, D. C., and
Secretary Walter E. Scott of Dixon,
Calif.
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“America Sings!” performed at the Air
Force Anniversary Dinner Dance. The
group was right in sync with this year's
Convention theme, “Youth of Today—
Leaders of Tomorrow.”

An Active Week

More than 8,000 individuals took
part in one or more of the Conven-
tion-related activities at the Sher-
aton Washington Hotel. The 383
registered delegates, representing
forty-six states, Guam, and the Dis-
trict of Columbia, were joined by a
host of others, including senior mili-
tary and government officials, for
the Aerospace Development Brief-
ings and Displays program, featured
speeches, and social events. On
hand to cover the Convention were
more than 220 journalists and other
news media representatives.

President Bush sent AFA a letter
expressing his best wishes for a
“most productive and enjoyable
meeting.” The President noted that
AFA members “not only help keep
our nation strong but also serve as
role models for young people. . . .
AFA members recognize the impor-
tance of helping our nation’s young
people to grow in knowledge and
character.”

Evening highlights included a
dinner honoring the Air Force’s
twelve Outstanding Airmen of the
Year. The Air Force Anniversary
Dinner Dance featured the group
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“America Sings!” and the USAF
Band.

Meeting concurrently with the
Convention were trustees of the
Aerospace Education Foundation
and USAF’s command senior en-
listed advisors, as well as AFA’s
Junior Officer Advisory Council,
Civilian Personnel Council, En-
listed Council, Veterans and Retiree
Council, and Reserve Council.

® AFA Statement of Policy. In a
statement of policy entitled “Uncer-
tainty, Flexibility, and Continuity,”
the Convention declared that
“peace with freedom rests on a
foundation of strength” and that the
“underlying continuities” of uncer-
tainty, flexibility, and preparation
are the basis of a time-proven strat-
egy-—peace through strength—that
has served the nation well.

The delegates recognized the cur-
rents of political change now taking
place in the world, particularly in
the Soviet Union, but cautioned
that “the pation must be awake and
alert, not only to the promise of in-
ternational change but to the dan-
gers as well.”

The statement said that “flexible,
responsive military strength has al-
ways been the underpinning of suc-
cessful diplomacy. That will not
change soon, regardless of the un-
certainties of international politics.
The capabilities of potential US ad-
versaries have not changed, except
to grow in more ominous ways.”

® Congressional Activity. Twen-
ty-two state delegations sponsored
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congressional breakfasts on Tues-
day and Wednesday of Convention
week. Fifty members of Congress
attended. Among them were Sen.
Sam Nunn (D-Ga.), Sen. J. James
Exon (D-Neb.), and Sen. Jeff Bing-
aman (D-N. M.) of the Senate
Armed Services Committee and
Sen. Bob Kerrey (D-Neb.), Sen.
Dennis DeConcini (D-Ariz.), Sen.
Phil Gramm (R-Tex.), Sen. Jake
Garn (R-Utah), and Sen. Don Nick-

les (R-Okla.) of the Senate Appro-
priations Committee.

Attending from the House Armed
Services Committee were Rep.
Andy Ireland (R-Fla.), Rep. Earl
Hutto (D-Fla.), Rep. John Rowland
(R-Conn.), Rep. Robert Davis (R-
Mich.), Rep. Martin Lancaster (D-
N. C.), Rep. Herbert Bateman (R-
Va.), Rep. Owen Pickett (D-Va.),
Rep. Norman Sisisky (D-Va.), Rep.
James Hansen (R-Utah), and Rep.
Dave McCurdy (D-Okla.) Attend-
ing from the House Appropriations
Committee were Rep. Jim Kolbe (R-
Ariz.), Rep. John Murtha (D-Pa.),
Rep. Bob Livingston (R-La.), and
Rep. Lindy Boggs (D-La.).

® New in Office. Five new Na-
tional Vice Presidents were elected.
They are R. Donald Anderson of the
Central East Region, Alwyn T.
Lloyd of the Northwest Region,
Robert A. Munn of the Far West
Region, Raymond W. Peterman of
the Midwest Region, and Roy P.
Whitton of the Southeast Region.
Robert A. Fisette of Brussels, Bel-
gium, was announced as Vice Presi-
dent for Europe.

Eight new National Directors—
including several who have served
in years past—will take their place
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at the next meeting of the AFA
Board. Charles G. Durazo and Jan
M. Laitos were elected for three-
year terms. Edward J. Monaghan,
Donald D. Adams, and Daniel F
Callahan III were elected for two-
year terms, and James E. Smith,
Mary Ann Seibel, and Paul D. Straw
were elected for one-year terms.

Two new Under-Forty Directors
Jjoining the AFA Board are Shelly D.
Larson of Jamestown, N. Y., and
Stephen M. Mallon of Hampton,
Va.

For a complete list of National
Vice Presidents and Directors, in-
cluding those reelected, see “This Is
AFA” on page 114.

® Membership Report. At a dele-
gates’ reception on Sunday of Con-
vention week, National President
Jack Price announced that while to-
tal membership had declined in the
past year, the number of life mem-
bers and patrons had increased by
more than five percent, and that
community partnerships were up by
more than twenty-five percent.

® Aerospace Education Founda-
tion. An artwork entry on “Why We
Serve” won the Foundation’s an-
nual contest for presentations by
Air Force Junior ROTC cadets. The
winning entry was from Scotch
Plains-Fanwood High School,
Scotch Plains, N. J. Dr. Ben P.
Millspaugh of Littleton, Colo., won
the Christa McAuliffe Memorial
Award for the year’s outstanding
math and science teacher.

® Acknowledgments. Parliamen-
tarian for the AFA National Con-
vention was Edward J. Monaghan.
Edward A. Stearn was Sergeant at
Arms. Inspectors of Elections were
David L. Blankenship (Chairman),
Earl D. Clark, Jr., and Joseph E.
Assaf. Herbert M. West chaired the
Credentials Committee, serving
with Cecil H. Hopper and Bernard
A. Walters.

The Association is particularly
grateful to a corps of volunteers
who assisted the staff in Convention
support: Norm Aubuchon, Scott
Boyd, Cecil Brendle, Douglas
Franklin, Chuck Lucas, Mary
Lucas, Laurie Nelson, Pierre Oury,
Debbie Snyder, Dana Steinhauser,
Angel Williams, and John Zipp.

The 1990 Convention will be held
at the Sheraton Washington Hotel,
Washington, D. C., on September
17-20. =
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During Convention week, trustees of the Aerospace Education Foundation met and
elected James M. Keck Chairman and Gerald V. Hasler President. George Hardy
stepped down as AEF Chairman. Shown here in front of a Pratt & Whitney engine are
(from left) Mr. Hardy, Mr. Keck, and Mr. Hasler.

tion Foundation Fellowships
18 Luncheon, Listed Aiphabetically)
Individual Jimmy Doolittle Fellows Sponsors
Donald D. Adams Midwest Region
Benjamin S. Catlin AFA National Officers and Directors
Kathryn G. Chapman Gerald S. Chapman
CMSgl. Michael Di Gregorio, USAF Paul Revere Chapter
Margaret Durazo Virginia State AFA
Frecce Tricolori Associazione Arma Aeronautica and North
Babylon High Flight Club
New Mexico State AFA New Mexico State AFA
M. N. "Dan" Heth Fort Worth Chapter
Lt. Col. J. Scott Keegan, CAP Dr. Arthur R. MacFadden
Richard K. King (in memaoriam) Friends and Loved Ones
Arley McQueen (in memariam) New England Region
Robert L. Puglisi Ohio State AFA
Les J. Rose Langley Chapter
Gen. John A. Shaud, USAF Aerospace Education Foundation
Panhandle Chapter Texas State AFA
Lt. Col. Dana Spears, USAF Arnold Air Society/Angel Flight
Charles B. Spencer Ohio State AFA
Harold B. Strach (in memoriam) Harold A. Strack
Individual Ira C. Eaker Fellows Sponsors
William A. Belanger Anheuser-Busch, Inc.
CMSgt. Stanley R. Janesik, USAF (Ret.) Nevada State AFA and Thunderbird and
Dale O. Smith Chapters
Paul Markgraf General E. W. Rawlings Chapter
Richard M. Skinner AFA National Officers and Directors
Donald E. Zweifel Vietnam Veterans Historical Association
Individual Barry Goldwater Fellows Sponsors
Gen. William L. Kirk, USAF (Ret.) AFA Chapters and Friends in Europe
W. R. Timken, Jr. Mrs. H. H. Timken, Jr.

This is the
Agrospace

Education Foundation

Chalrmen Emeriti

Gen. James H. Doolittle, USAF (Ret.)

Hon. Barry Goldwater
George D. Hardy

Chairman of the Board
James M. Keck

President
Gerald V. Hasler

Vice President
Edward M. Crane, Jr.

Treasurer
John R. Alison

Secretary
Walter E. Scott

Executive Director
John O. Gray

Assistant Executive Director
Dan Marrs

Director of Development
Steven S. Lee

Foundation Trustees
Earl D. Clark, Jr.
Oliver R. Crawford
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We never forget whose promises

we’re keeping.

To “...provide for the
common defense, promote the
general welfare, and secure the
blessings of liberty to ourselves
and our posterity...”

No obligation is more
binding than a nation’s promise

to its people.
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Convention '89

Aerospace briefings and displays keep visitors
current on defense systems.

Information by the

Acre

EVEN as Northrop’s B-2 flew
high above California, its pilot
was briefing Washington listeners
about the batwinged bomber.

Bruce J. Hinds, Northrop’s chief
test pilot, sat in the cockpit Septem-
ber 21 during a B-2 flight from Ed-
wards AFB, Calif, At the same time,
his videotaped image and voice
drew large crowds to the Northrop
exhibit at AFA’s Aerospace Devel-
opment Briefings and Displays in
Washington, D. C.

Hinds, narrating footage of B-2
flights, told of the plane’s unex-
pected quickness. “I put the throt-
tles to just below maximum continu-
ous thrust,” he noted. “The airplane
accelerated away. It really caught
the chase airplanes by surprise.
They just couldn’t believe that this
big an airplane could accelerate that
fast.”

For many of the visitors at AFA’s
1989 exhibition, held September
19-21, Northrop’s video was the
first substantive look at the bomber.
The B-2’s handling qualities were
described as being akin to those of a
fighter.

The speed with which it gains al-
titude is reminiscent of the U-2. The
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layout of the B-2 cockpit, reported
Hinds, is “very friendly.” Side-by-
side seating “cuts down a lot of the
intercom traffic that you have in
other large airplanes.”

Expansion of the B-2’s flight en-
velope is taking place “fairly rap-
idly,” the test pilot contended. It has
now gotten up to moderately high
speeds and medium altitudes. The
B-2’s four General Electric F118 en-
gines have turned in “exceptional”
performance.

The Air Force-Northrop team
has found few surprises. “Every-
thing that we've done so far in flight
test,” said Hinds, “has been very
close to what we predicted in our
simulation.”

The B-2 exhibit was only one of
almost 100 contractor displays cov-
ering 1.2 acres of floor space at the
Sheraton Washington Hotel. Half of
the contractors also provided brief-
ings. Among the highlights:

@ Advanced Tactical Fighter. Both
teams of ATF contrac:ors disp.ayed
artist’s renderings and furnished
new details of their candidate air-
craft—the YF-22A, being devel-
oped by Lockheed iteamed with
Boeing and General Dynamics), and

Chief of Staff of the Air Force Gen. Larry
D. Welch checks out the cockpit of the
new C-17 airlifter at the McDonnell
Douglas booth.

The briefings attracted military peaple
from other services and other nations.
Here, a Naval officer flies a model of
Link’s World War Ill-era instrument flight
trainer.
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the YF-23A, being developed by
Northrop (teamed with McDonnell
Douglas).

Lockheed officials said the com-
pany has scheduled rollout of its
YF-22 prototype for March 15,
1990, with first flight to come soon
after. Rollout and first flight of the
Northrop entry could come even
earlier, perhaps in January 1990.

Lockheed and its partners, in a
joint film presentation, discussed
manufacturing technologies in-
volved in constructing its aircraft
from the ground up. Northrop also
emphasized the advanced manufac-
turing processes it has been using.

Word on the exhibition floor was
that early ATF prototypes won’t
have thrust-vectoring engine noz-
zles. These are to be installed later.

® Advanced Tactical Aircraft.
USAF’s version of the Navy A-12A
Advanced Tactical Aircraft (ATA)
gained visibility. The plane is a
stealthy, subsonic, medium bomber
being built by McDonnell Douglas,
teamed with General Dynamics.
Plans call for it to replace USAF
F-111s in the 1990s.

Both companies displayed a four-
color representation of what the
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USAF ATA variant’s cockpit would
look like. Installed in the front-seat
area were six-inch by six-inch multi-
function displays, giving the pilot
four-color, high-resolution sym-
bology of the air and ground situa-
tion. There was a thirty-degree by
twenty-three-degree wide field of
view head-up display, plus voice
warning systems and night-vision
devices.

The backseat area was fitted with
eight-inch by eight-inch tactical sit-
vation displays, with images in full
color. The displays would be sen-
sitive to the backseater’s touch.

@ X-31A Demonstrator. Rockwell
and Messerschmitt-Bolkow-Blohm
of West Germany, partners in the
international Enhanced Fighter Ma-
neuverability project, displayed
scale models of their prototype
EFM aircraft. The plane is sched-
uled to roll out in December. In-
cluded on the model were canards, a
delta wing, a tail structure devoid of
horizontal surfaces, and thrust-vec-
toring engine nozzles.

Briefers said that the first pro-
totype, built at Rockwell’s Palm-
dale, Calif., plant, had been moved
to El Segundo for four weeks of

proof loading tests to measure is
structural strength. It will begin
flight tests in early 1990. The goal is
to study the extent of the aircraft’s
agility and maneuverability at low,
transonic, and supersonic speeds.
® Engines. Pratt & Whitney, one
of the ATF’s engine contractors,
said it will deliver its YF119-PW-1(0
powerplant by the end of this year.
P&W officials say that the YF119,
which completed initial altitude
testing in September, will be in-
stalled on the Northrop YF-23.
General Electric’s entry, the YF120-
GE-100 engine, will fly first in the
Lockheed YF-22. Later, engines
and airframes will be switched.

The Pratt & Whitney engine
house presented the latest develop-
ments in its F100-PW-229 Increased
Performance Engine, a 29,000-
pound-thrust update of the F100
that powers the F-15 and F-16. It
will compete with GE’s F110-
GE-1291PE, an advanced version of
GE’s F110, to power the Air Force
fighters of the 1990s.

P&W officials reported that the
PW-229 has successfully completed
endurance testing. Final test was a
series of simulated high-altitude test
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runs. General Electric briefers
claimed that the digitally controlled
GE-220 IPE was also moving ahead
smartly. In addition, GE Aircraft
Engines exhibited an expanded
view parts display of the F110.

@ Tactical missiles. Hughes re-
ported that the AIM-120A Ad-
vanced Medium-Range Air-to-Air
Missile (AMRAAM) was still on
schedule for Initial Operational Ca-
pability (IOC) in the last quarter of
this year. The only problem may be
that Micronics, which makes the
fuze for AMRAAM, has gone into
receivership.

So far, Hughes has produced
sixty-seven Lot 1 production mis-
siles. AMRAAM Air Vehicle Instru-
mentation Rounds have been pro-
vided for the 33d TFW, the first
operational wing equipped with
AMRAAM, to help prepare crews
for their use and acquaint missile
loaders with them.

Texas Instruments, which is headquartered in Dallas, Tex., was filmed by a news crew
from station KXAS Dallas during AFA’s Aerospace Development Briefings and
Displays program. More than 220 journalists and other news media representatives
were on hand fo cover the program.

AEROSPACE INDUSTRY IN REVIEW

Companies Represented at the 1989
Aerospace Development Briefings and Displays

AIL Systems Inc.

Advanced Electronic Warfare Systems for USAF
Allied Signal Aerospace Co.

Display of Aircraft Equipment, Including

Sophisticated Systems, Subsystems, and
Components

Bell Helicopter Textron/Boeing Hel
The SOF Osprey

Boeing Co., The
Strategic Missile Modernization, Strategic Aircraft
Madernization, Tactical Forces Modernization
British Aerospace

BAg's Ext Aircraft, Missile, and Supporting
Technologies Programs
Brunswick Corp.
posite Str Technology: "Implementing
the Advantage”
CAE Link Corp.
1989 USAF Training Report
Chrysler Technologies Alrborne S

An Introduction to Chrysler Tech'nologies' Airborne
Systems
Contel Federal Systems
Office Automation Secure Information System
(0ASIS)
Control Data Corp.
Tactical Air Reconnaissance and Command and
Control System Software Development
E-Systems
High-Technology Defense Electronic Systems
Emerscn Electric Co.
Aitborne Special Applications Radars and C3
Equipment
Ferranti
Terrain R e
Ford Aerospace
Tactical Missile Systems, Air Base Defense, Satellite
Control, and Communications Systems
GEC Avionics
Total Capability—Electronic Systems for Aviation

L Y
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General Dynamics Corp
The F-16 as a Batflefie d Air Operations Aircraft
Grumman Corp.
Systems Integration ard Tacticel Effectiveness
GTE Government Systems
Communication/rforrat-on Systems Integration
Hercules Aerospace
Pegasus, Assured Low-Cost Access to Space
Honeyweil, Inc.
Digital Mapping Combined Effects Munitions, and
On-Board Processing
Hughes Aircraft Co.
AGM-65 Maverick Air-t>-Surface Weapon System
and the Latest Medium-Range Air-to-Air Missile, the
AIM-120 AMRAAN
IBM Corp.
IBM's Role in USAF Space, Air Traffic Control,
Training Systems, C3l, and VHSIC Products
Israel Aircraft Industries Lid.
PHALCON Airbcrne Earlv Warning System
ITT Defense
Advanced Systems for an Advamced Air Force
Lear Astronics Corp.

Martin Marietta
Total Quality Management in the Titan IV Pathfinder
E-O and LANTIRN Programs
MBB-Panavia
Status of Aircraft Programs—Tornado, ECR, EFA,
X-31A, and WW=0
McDonnell Douglas Corp.
H story of Fighter Crew Stations 1912-2000 +
Motorola, Inc.
Missile End-Gare Scoring (MEGS)
Northrop Corp.
B-2 and ATF: M litary Airpower Enters a New Age
Raytheon Co.
Air-to-Air Missiles
Rockwell internafional
A ics ICBM Sy Div.
Supplier of ICBM Guidance and Control Systems
to the US Air Force for over Thirty Yeers
Collins Government Avionics Div.
Navstar GPS Receiver Production and Technology
Update
North American Alrcraft
B-1B, TTTS, C-27, X-30, NASP, and X-31A EFM
Space Transportadon Systems Div., Satellite and
Space El ics Div,, R y v
Progress on the Space Shuttle, Enhancements,
and Future Plans
Sundstrand
Sundstrand Products for USAF Applications
Teledyne CAETeledyne Aircraft Products Div.
Propulsion Systems: As They Are Today
Textron, Inc.
Strategic and Tactical Weapon Systems

Fly-by-Wire Flight Control and ‘Jehicle Manag 1t
Systems

Learjet Corp.
Tanker/Transport Training Syst=m Team

Lockheed Co
The Spirit of Flight: EvolLtion of the F-22 Advanced
Tactical Fighter

Loral Corp.
Loral's Capabilities in Electroric Combat and Flight/
Misgsion Simulaticn fo- Traininz

LTV Aerospace anc Defense Co
YA-7F Program

Magnavox Govemment snd Industrial Electronics Co.
Electronic Comaat—A Sixth Sense

Martin-Baker Aircraft Co. Ltd.
Latest Developments in ection Seats

Th CSF
Thomson-CSF: Your Total Partner in Aeronautics
Tracor, Inc., A Westmark Co.
Countermeasures Systems, Expendables/EW
Training Systems/Aircraft Modification/Right
Services
TRW Space & Defense Sector
Space-Based Surveillance: The High-Ground
Advantage
United Technologies Corp.
Update of the F100-PW-220, -PW-229, F119, and
F117 Engine Programs
Vitro Corp.
Applying the Vitro Method to Systems Integration
and Software Engineering
Williams International
Advanced Gas-Turbine Engines
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10C will depend on availability of
fuzes for the live rounds. Hughes
said it planned to begin on October 1
with initial equipping of the 33d
TFW. A “four vs. four” (four mis-
siles against four targets) test has
been scheduled for mid-November.

West Germany has dropped out
of the multinational AIM-132A Ad-
vanced Short-Range Air-to-Air Mis-
sile program (ASRAAM). British
Aerospace, the prime contractor,
said it had received inquiries from
other firms interested in assuming
the roles of West German firms.
BAe officials said that all of the po-
tential partners are European.

McDonnell Douglas touted its
new AGM-84E Standoff Land-At-
tack Missile (SLAM), a derivative of
the Harpoon antiship weapon. Boe-
ing provided a model of its so-called
SRAM T, a candidate to meet
NATOQO’s requirement for a nuclear
Tactical Air-to-Surface Missile.

® Transport aircraft. Lockheed
unveiled its C-130] airlifter configu-

The following companies displayed,
but did not hold briefings.

AAI Corp.
Development and Production of Training Simulation
Systems, ATE, Ordnance, Combat Vehicle Syst

TAC Commander Gen. Robert D. Russ (left) and Air Force Vice Chief of Staff Gen.
Monroe W. Hatch, Jr. (center), listen to a General Electric exhibitor describe his
company’s engine programs. GE’s exhibit included displays on F110, F101, F118, and
F120 engines, as well as models of the UDF and CFM56 engines.

Electronic Data Systems Corp.
EDS Presents the USAF's Unified Local Area
Network Architecture—ULANA

Evans & Sutheriand Computer Corp.
Evans & Sutherland Designs, Builds, Sells, and
Services Special-Purpose Image Computing
Systems, Software, and Display Systems

and Missiles and Robotics
Aerojet
Latest Developments in Rocket Propulsion,
Ordnance, and Defense Electronics
Aérospatiale, inc.
RAM-JET Technology (ASMP), TBM-700, ATM-42,
OMEGA Trainer
ASE Government Systems, Inc.
ASE Designs and Manufactures Gas Turbine Engine
Test Facilities and Gas Turbine Engine Component
Test Equipment
Astra Holdings Corp.
IR Decoy Flares, Fuzes, Components, and
Subsystems
AT&ET
Integrated Computing Solutions from the Standard
Multiuser Small-Computer Requirements Contract
(AFCAC 251)
Ball Aerospace Systems Group
Highlights of Current Air Force Programs at Ball
Aer
Canadalr, Inc.
CL-227 Sentinel Remotely Piloted Vehicle
Canadian Marconi Co.
Navigation Systems, Engine Instrumentation,
Cockpit Display Systems
Cleveland Pneumatic Co.
Involvement in Air Force Landing Gear Programs
Cuble Defense Systems
Air Combat Training Systems, with Eighteen Ranges
Operational and Three More in Production
Deere & Co.
Rotary Engines, Electric Generators, and
Construction Equipment and Techniques
Dowty Aerospace
Landing Gear, Flight Controls, Polymers for Stealth
Applications, and Other Systems for USAF
Eastman Kodak Co.
Capabilities in Image-Processing Products and
Technologies
ECC International Corp.
Design and Development of Avionics Pilot Trainers,
Maintenance Trainers, and Aerial Refueling Trainers
EDO Corp.
High-Technology Stores Release Systems, Weapons
Ejector Racks, and Missile Launchers
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;i Cemmunications & Electronics Co.
Automated Mission-Planning Systems for Military
Aircraft

FlightSafety International
Total Trairing Systems Approach to Aircrew Training

General Atomics
High-Technology R&D in Nuclear Space Power,
Directed Energy Systems, Hazardous Waste Process
Automatian, and More

General Electric
Aerospace

A Syst Inertial Guid:

Systems, C e R

Other Electronic Systems
Aircraft Engines

F110 Engines and F101, F118, and F120 Engines.

Models of UDF and CFM56 Engine Programs

General Motors Defense
Advanced Turboprop Engines and Digital Systems,
Miniaturized Inertial Navigation Systems, and Space
and Missile Products

Harrls Corp.

Custom A rcraft and Spaceborne Communications
and Information-Processing Systems for DoD,
NASA, and Foreign Government Agencies

Jane's Information Group
Jane's Yearbooks and Reviews

Kollsman
Aircraft | tati bsy Pod, a Key
Element in the Air Force's Training Ranges

Lightning Location & Protection, Inc.

Research and Development of Lightning Detection
Equipment
Litton indusiries, Inc.
Applied Tech
Model of an Optionally Piloted Vehicle (OPV), the
Platform for Litton's Advanced Tactical
Surveillence System (ATSS)
Aero Products Div., Data Systems, Guidance &
Control
LTN-92 Inertial Navigation System, New-
Generation AHRS, and AN/TYQ-23 (MCE)
Loral Falrchild Systems

e, Reentry
Training Systems, and

Heconr Y Digital Cassette
Recording Systems, Mini Electronic
Counter ires J ing Equipment, ECCM

Training Systems

Lucas Aerospace Ltd.
Engine Controls, Flying Gontrols, Electrical
Systems, and Defense Electronics
Recon/Optical, Inc.
Reconnaissance Systems for Tactical Missions,
Remotely Piloted Vehicles, and Advancad Long-
Range Real-Time Applications
Rockwell International
Autonetlics Sensors and Alrcraft Systems Div.
Autonetics Involvement in Support of F-111
Aircraft Avionics Design and Integration
Missile Systems Div.
Family of Standoff Weapon Systems, GBU-15,
AGM-130
Rolis-Royee, Inc.
Aircraft Engines for Military Applications
Schwem Technology
Image Stabilizing Lens and Camera Platforms and
Camera Stabilizing Systems
Short Brothers (USA), Inc.
C-23 Sherpa Transport Aircraft and Tucano Primary
Trainer Aircraft
Smiths Industries
Aerospace & Defense Sy
Aircraft Instrumentation and Controls
Snap-On Tools Corp.
Tools for Aircraft Maintenance
Standard Manufacturing Co., Inc.

Aircraft Weapons-Handling and Loading Equipment,

Robotic Vehicles, and Off-the-Road Munition and
Cargo
Systron Donner
Comporents for Aircraft Fire and Overheat
Detection and Suppression Systems
Texas Instruments
Antiradiation Missiles, Advanced Radar, Covert
Penetration Radar, Advanced Infrared Systems, and
ATF Mission Display Processor
Textron Inc.
Bell Aerospace’s Military Landing System, Inertial
Products and Systems, and Strategic
Communications Products
Thiokol Corp.
Solid-Fuel Propulsion Systems
Unisys Defense Systems
Nexrad, North Warning, Blacker, FDD1/LAN, MIDL/
MIST, ABCCCIII, and Royal Thai Air Defense System
Vega Div., Compudyne Corp.
Radar Tracking Command and Control Systems for
RPVs and Target Drones
Westinghause Electric Corp.
Electronic Systems Group
Radar and Other Defense Electronic Systems
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ration, a company-funded. radical
revamp of the traditional C-130. The
plane would havz six-bladed pro-
pellers. Its two-person cockpit
would eliminate the places of flight
engineer and navigator. It would
have a ground-mapping function
and two HUDs that can be pulled
down like visors. Lockheed officials
estimated that, by reducing man-
power and other requirements, the
C-130J would bring z $6.5 million
reduction in C-130 operation and
support costs each year. Delivery of
first aircraft could come in 1994.
Lockheed showcased a recently de-
veloped 3-D cockpit presentation
module.

To publicize work to date on the
CV-22 Osprey, joint contractors
Bell and Boeing provided a video
update on program progress, in-
cluding flight tests of the V-22. This
included full conversion from heli-
copter to airplane mode.

® Training systems. Contenders
for the Air Force’s new Tanker/
Transport Training System had high
visibility. Gereral Dynamics
(teamed with CAE Link and Cess-
na) will offer a medified Citation III;
McDonnell Douglas (teamed with
Quintron and Beech) will use the
Beechjet; FlightSafety (teamed
with Lear and Allied Signal) will use
the Lear 31 aircraft. All showed
cockpit mockups, trzining-system
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hardware, and other itzms. Rock-
well and British Aerospace havz
dropped out of the competition.

USAF will evaluate both aircraft
and planned cockpit—which must
have a birdstrike-resistant wind-
screen, single-point refueling, and
advanced environmental control. A
winning team will be chosen in Fekb-
ruary.

In addition, Loral/Fairchild dis-

All the major contenders
for the Air Force’s Tanker/
Transport Training Sys-
tem (TTTS) were repre-
sented at the program.
General Dynamics
(teamed with CAE Link
and Cessna), McDonnell
Douglas (teamed with
Quintron and Beech),
and FlightSafety
(teamed with Lear and
Allied Signal) all showed
cockpit mockups, train-
ing-system hardware,
and other TTTS items.

played its new laser guided training
round, a trainer for the GBU-24A/B
Paveway 11 laser-guided bomb.

@ Airborne early warning systems.
Israel Aircraft Industries’ subsidi-
ary, Elta Electronics Industries,
showcased a new low-cost AEW
system called PHALCON. This is
designed for use in a Boeing 707, but
it can be fitted to virtually any large
transport aircraft, Unique features

reelected for a second term during Convention week. Here, Mr. Price (left) and Mr.
Keith inspect an expanded view of parts of the F110 engine. The F110 was the star of
General Electric’s exhibit.
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include phased-array, L-Band con-
formal radar and long endurance.
The IAI exhibit described the plane
as having fully integrated sensors
capable of tracking and classifying
hundreds of aircraft, helicopters,
and naval vessels simultaneously. It
also would have a battle-manage-
ment role, PHALCON, said IAI,
would cost half as much asa US E-3
AWACS.

IAI representatives noted that
joint projects with US contractors
would be eligible for funding pro-
vided as a result of close relations
and formal agreements between
Washington and Tel Aviv. They
called attention to Israel’s possibly
strong marketing position in 1992
Europe due to favorable trade
agreements with the European Eco-
nomic Community.

@ Aircraft upgrades. First flight of
LTV’s updated YA-7F attack plane
had been rescheduled for October.
LTV is upgrading two ANG A-7Ds

There was a lot of action between LTV’'s booth and the General Dynamics exhibits.
Both companies are working on aircraft upgrades. LTV discussed its efforts to make
the YA-7F a supersonic close air support (CAS) aircraft, while GD gave a report on the
USAF/Army CAS demonstration project.

to accommodate afterburning F100-
PW-220s or F110-GE-100s in a com-
mon engine bay, along with other
new features that would make the
YA-7F a supersonic CAS aircraft.
The company will fly the plane sev-
eral times in Dallas before turning it
over to the service for nine months
of testing at Edwards AFB. LTV
proposes to refurbish 337 of the
Guard’s A-7s to the new configura-
tion.

General Dynamics gave a report
on the USAF/Army CAS demon-
stration project, featuring the utility
of the GD F-16 in a modified CAS/
BAI configuration.

® Flight equipment. Honeywell’s
unusual display of a futuristic Inte-
grated Helmet System drew many
curious onlookers. The helmet was
fitted with two thick lenses, at-
tached to the sides of the headgear,
which projected in front of what
would be a pilot’s line of vision. This
Integrated Night Vision system
would employ image intensification
with symbology and a forward-
looking infrared system to display a
fast-developing air situation. The
pilot could clip the lens modules
onto the helmet as needed for spe-
cific missions.

More than fifty companies and divisions held briefings at this year’s program. Here, ITT’s Electro-Optical Products

those aftending a Rockwell International/Collins Government Avionics Division
briefing hear the latest about the Navstar Global Positioning System program.

Division presented its latest aviator

Representatives from industry, the media, and the military all consider these briefings night-vision goggle, now under de-

an invaluable source of information.

AIR FORCE Magazine / November 1989

velopment. &

83

Photo by Paul Kennedy



Displayed are: EAP (Experimenzal Aircraft Programme) — forerunaer cf the n=w European Sea Eagle, Sea Skua, Seawolf, ALARM air launched weapons; Merlin, Swingfire an
Fighter Aircraft, Harrier Il GR.5 (advanced V/STOL fighter), Sea Harrier FRS2, Hawk  TRIGAT anti-tank weapons; Sea Urchin and VEMS underwater sastems; British Aerospac
100 (advanced je! trainersstrike aircraft), Hawk 200 (single-seat fighter), Tornado ADV x 2 Systems and Equipment products (BASE]; Rapier, Laserfire and Rapier 2000 surface-to-ai
{Air Defence Variant), Tornado IDS {Interdictor Strike); ve Sky Flask, Bocsted  defence systems; Royal Ordnance 105mm light gun, 30mm Rasden gun, 8lmm Morta
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of key defence products.

Today we design and build more
tvpes ol military  aircraft,  guided
weapons, ordnance, motor vehicles and
defence  equipment  than  any  other
company m the world.

We are pioncers and leaders ol major
international  collaborative  programmes
now involving some 27 nations and we
have customers in 150 countries.

These vast and sophisticated resources
are now integrated by British Aerospace
Delence Companies represensing Britsh
Acrospace  (Military  Aircraft)  Lid.,
British Acrospace (Dynamics) Lid. and
Roval Ordnance ple.

We command a formidable and un-
rivalled capability that can respond more

competitively to todav's requirements.
Truly the world force behind
the World’s Forces.

BRITISH AEROSFACE
DEFENCE

20mm turret mounted mortar on a RO 2002 armoured vehicle, SA 80 family of infantry BRITISH AEROSPACE DEFENCE COMPANIES, DMO, Richmond Road,
seapors, Aden cannan, tripod mounted machine gun, artillery, mortar, tank and aircraft Kingston-upon-Thames, Surrey, KT2 SQS, England. Tel: 01 784 4700. Telex: 23726
ombs and ammunition; construction equipment from Ballast Nedam and Land Rover and BRITISH AEROSPACE INC., Military Affairs Office, 2101 L Street, NW.,
lange Rover vehicle:. Suite 207, Washington, D.C. 20037, U.S.A. Tel: (202) 857 0125 Telex: 64234
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THE Air Force sees no point in
trying to wish bigger budgets
into existence or in adamantly
standing pat with its beleaguered ac-
quisition system. It has come to ac-
cept the continuing downturn of de-
fense spending and the pressures to
revamp its procurement setup as
facts of life—like them or not—and
is bent on making the best of them.

USAF’s conciliatory approach,
marking a departure from its more
combative stance of recent years,
was conveyed by its leaders in ad-
dresses to the Air Force Associa-
tion’s forty-third national conven-
tion last September in Washington.

Air Force Chief of Staff Gen.
Larry D. Welch and Secretary of
the Air Force Donald B. Rice
agreed that the Air Force must con-
centrate on getting the most out of
the money allotted to it and on re-
making its acquisition system as
one way of doing that.

General Welch took note of such
“disturbing realities” as the down-
ward trend in defense spending and
the big difference between the high
levels of long-term funding formerly
anticipated for major programs and
the much lower levels of funding
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now available to keep those pra-
grams alive.

“That funding mismatch has been
exacerbated by years of continued
planning based on year-to-year ex-
pectations of an immediate return to
budget growth,” the Chief of Staff
said. “And that brings us to a third
reality—the need to end wishful
thinking and get on with realistic
planning to provide the best defense
program possible for the resources
available.”

Inlike fashion, Secretary Rice as-
serted, “The defemse budget is
heading south. The annual real
growth we had from Fiscal Year
1981 to Fiscal Year 1985 fueled am
appetite for programs that we can
no longer feed. We've been plan-
ning for more than we can afford,
but no longer. We can't direct the
wind, but we can adjust the sails.”

At the time of the AFA conven-
tion, the Air Force was putting the
finishing touches on a plan to put
into effect the findings and recom-
mendations of the Defense Manage-
ment Review. A study undertaken
by the Defense Department at the
beginning of this year, the DMR
aims at saving $30 billion over five

The Air Force adjusts to fiscal and political realities.

Making the Best of It

Air Force Secretary Donald B. Rice told
Convention attendees that USAF must
make the most out of its funding, as “the
defense budget is heading south.”
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years by shedding layers of manage-
ment and streamlining procurement
and logistics hierarchies and opera-
tions.

Its Time Has Come

Secretary Rice noted that he and
General Welch had been involved in
conceiving and carrying out the
DMR and were in agreement that “it
was an idea whose time had come.”

He declared: “If we don’t move
out, Congress will make the moves
for us, and the budget will force
more reductions in force structure
and modernization. We either cut
our overhead and our less-essential
activities, or we mortgage our fu-
ture. It’s that simple.”

General Welch took a substan-
tially similar approach, but also
pointed out past Air Force achieve-
ments in the acquisition arena. He
claimed that USAF has been more
successful than it is given credit for
in managing and meting out re-
sources for acquisition of new and
improved systems. The proof of this
lies in the Air Force’s success in
fulfilling its mission of deterring war
at global and theater levels, thanks
to such systems and to top-notch

AIR FORCE Magazine / November 1989

personnel, the Chief of Staff main-
tained.

Thus, he said, “we face the chal-
lenges of reduced defense spending
from a high plateau of success in
crafting and sustaining the forces
that it takes to underwrite a well-
planned, well-conceived national
military strategy.”

Referring to all the military ser-
vices, General Welch asserted, “It
is ironic that we suffer simulta-
neously from intense criticism of
the defense acquisition approach
and from an embarrassment of suc-
cesses. We have more promising
new technology being translated
into military capabilities than we
can afford to field at economic
rates. And we have more quality
forces than we can afford to sus-
tain.”

General Welch recalled that the
services, having become reconciled
to “fiscal facts of life,” acquiesced
in “painful” Defense Department
decisions early this year to curtail
the production of several major
weapon systems, including USAF’s
much-coveted F-15E fighter. Then,
he noted, came congressional moves
to override those decisions and re-

store funding for the fallen systems
by taking it away from others, such
as the B-2 bomber, that the Adminis-
tration had deemed more important
to national security.

Such moves showed a congres-
sional tendency to ignore the fiscal
facts of life, said the Chief of Staff.
He added: “We simply can’t afford
to humor those who refuse to step
up to realities. This is not a time for
business as usual or for narrow con-
stituent or parochial interests. This
is a time to seize opportunities to
build defense forces that will serve
the nation for decades to come.”

General Welch said that the Air
Force “should and will continue to
strive mightily to persuade Con-
gress and the public to maintain pru-
dent defense programs.” He ac-
knowledged, though, that “it would
be foolish to ignore changing condi-
tions that bring changing percep-
tions about what is prudent.”

Opportunity and Risk

In this vein, the Chief of Staff
noted the changes in the Soviet
Union and its bloc. He said that “the
Soviet drive for new structures and
new relationships offers great op-
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portunities, if only we have the pa-
tience to stay with the principles
and the priorities that brought us to
this promising point. And it brings
great risk if we fail to do so. The
Soviets remain a formidable mili-
tarv threat.”

General Welch claimed that the
US military can take great credit for
the free world’s apparent ascendan-
cy over the totalitarian world. He
declared, “It is the US system, with
all its problems, that produces the
military equipment that sets the
standard and is the most sought
after by friend and foe.

“But we have no interest in rest-
ing on our laurels. Rather than com-
plain about fiscal realities, we will
produce the best possible combat
capability with available resources.
Instead of comp_aining about ac-
tions by Congress, we intend to pro-
vide Congress the information and
insights needed to make the right
decisions. Instead of resisting man-
agement changes. we intend to use
the mandate for change to sweep
aside obstacles frustrating our peo-
ple who want to work smarter and
more effectively.”

In this context, Secretary Rice

predicted that tke Defense Manage-
ment Review will have a “long-term
impact” on the way the Pentagon
does business. “The drive toward a
more efficient organization will
continue long a’ter the initial blue-
prints we submit to OSD [Office of
the Secretary of Defense],” he said.
He called on Congress to “support
our proposals for change” in order
to assure their success.

Mr. Rice described the DMR as
“a strategy for dealing with fiscal
realities” and said that the Air Force
was upbeat about implementing its
findings. He mzde it clear that
USAF intends to be a team player at
the Pentagon, not only with regard
to the DMR bat in all matters of
defense policy.

Declaring that “tough choices are
upon us,” Mr. Rice said that USAF
will “make sure we align our budget
with defense strategy and national
strategy” in accordance with “clear-
cut priorities set forth by Secretary
[of Defense Richard] Cheney.”

“Efficient procurement” ranks
high among those priorities, he said,
“because taxpayers have a right to
expect it.”

Mr. Rice continued, “How well

we run the acquisition process de-
termines whether or not the nation
will support defense decisions.
Buying smart is a public trust. To
give the warfighters the kind and
number of systems they need, we
must capture the confidence and the
support of our citizens and their
elected leaders. Can we do better?
Absolutely.”

Defending the Priorities

The Air Force Secretary also ear-
marked strategic modernization as a
“very high” priority. This will be-
come all the more evident, he said,
in “our highly visible effort in
matching funding and forces with
strategy.” Strategic modernization,
he added, “means forging ahead
with the B-2 bomber, with mobility
and survivability for Peacekeeper,
fielding the Small ICBM in 1997,
deploying Milstar satellites for as-
sured command and control of our
nuclear forces, and finishing the
highly successful B-1B program.”

Contending that “any discussion
of priorities has to start with peo-
ple,” Mr. Rice declared: “The Chief
and I will fight for pay, health care,
and quality-of-life programs. We’ll
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USAF Chief of Staff Gen. Larry D. Welch
stressed the need for “realistic planning
to provide the best defense program
possible for the resources available.”

press for a market-sensitive pay
system for civilians. And we won’t
let up on pilot retention.”

Air Force Vice Chief of Staff Gen.
Monroe Hatch also addressed the
AFA convention. He emphasized
the importance of “the day-to-day
contributions” of enlisted personnel
to USAF’s military capability and
thus to the success of the national
“policy of peace through strength.”

The convention’s keynote speak-
er, 2d Lt. Carl J. W. Long II, enu-
merated challenges that USAF
must meet. Retaining pilots is a ma-
jor one, he said, and “must be ad-
dressed if the Air Force is to main-
tain its future usefulness.”

He added: “Another challenge is
understanding the threat that the
Soviet Union continues to pose.
Many young people today view the
Soviets as fledgling democrats
building an open society. But it is
important to remember that none of
the changes made there so far can
be truly considered permanent, and
we, as future leaders, must continue
to maintain a strong defense. . . .
We must ensure that a continuing
peace does not weaken our abilities
to perform in actual combat.” =
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Convention ‘89

Awards at the 1989

Air Force
Association
National
Convention

AFA’S NATIONAL AEROSPACE AWARDS

The H. H. Arnold Award (AFA's highest honor to members of the
armed forces in the field of National Security)—To Gen. Larry D.
Welch, Chief of Staff, USAF, Washington, D. C., for his extraordi-
nary and courageous leadership of the United States Air Force
during a period of national fiscal constraint and organizational
reform.

The W. Stuart Symington Award (AFA’s highest honor to a civilian
in the field of National Security)—To the Hon. Ronald W. Rea-
gan, Bel Air, Calif., for his farsighted national leadership devoted
to rebuilding a strong America and promoting the values, pride,
programs, and policies necessary to sustain that strength.

The David C. Schilling Award (“The most outstanding contribu-
tion in the field of Flight")}—To the 4450th Tactical Group, Nellis
AFB, Nev., for superb airmanship, dedication to duty, and cour-
age displayed while making pioneering efforts in flight, opera-
tional planning, and tactical execution in the world’s first Stealth
fighter. (Accepted by Col. Anthony J. Tolin, Group Commander.)

The Theodore von Karméan Award (“The most outstanding Contri-
bution in the field of Science and Engineering”)—To Dr. Robert
W. Selden, Chief Scientist of the Air Force, Washington, D. C.,
for his brilliant innovations in nuclear weapons design, the-
oretical physics, strategic defense technology, and computer
sciences, and his superb service in research and management
positions that have improved US systems and enhanced the
nation’s deterrent capability.

The Gill Robb Wilson Award (“The most outstanding contribution
in the field of Arts and Letters”)—To Col. John A. Warden lIl,
USAF, Deputy Director for Warfighting, DCS/Plans & Operations,
Washington, D. C., for The Air Campaign: Planning for Combat,
which addresses the complex philosophical and theoretical fac-
tors involved in successfully conceiving, planning, and execut-
ing an air campaign.

The Hoyt S. Vandenberg Award (“The most outstanding contribu-
tion in the field of Aerospace Education”)—To the Young Astro-
naut Program, Washington, D. C., for a growing, highly success-
ful effort that has sparked interest in the study of mathematics,
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Convention ‘89 ?

Col. Anthony J. Tolin (center) accepts the David C. Schilling
Award on behalf of the 4450th Tactical Group, Nellis AFB, Nev.
AFA Chairman Sam E. Keith, Jr. (left), and AFA President Jack C.
Price congratulate the Steaith fighter commander.

science, and technology in our nation’s elementary and junior-
high schools, thus encouraging the ycuth of today to prepare for
the challenge of the twenty-first century. (Accepted by Wendell
Butler, Executive Director.)

The Thomas P. Gerrity Award (“The most outstanding contribu-
tion in the field of Logistics")—To Col. Richard L. Jaeger, 48th
Tactical Fighter Wing, USAFE., for his unparalleled profession-
alism in leadership of the largest F-111 maintenance complex in
the Air Force. His mission accomplishment and logistics man-
agement have set standards for years to come.

The Veterans Administration Employee of the Year Award—To
Thomas G. Deniston, VA Central Office, Washington, D. C., for
his outstanding efforts in ensuring accessibility for disatled
persons within VA facilities. He has become a source of expert
advice on this topic for “ederal, state, and local governments
and commercial entities.

The Juanita Redmond Award for Nursing—To Capt. Jean M. Bell,
USAF Hospital. Andrews AFB, Md., for effecting productive
changes in practice that have improved patient care.

The General Edwin W. Rawlings Award for Energy Conservation
(Manager)—To Edward G. Foresman, Keesler AFB, Miss., for
outstanding achievements in energy conservation within the
United States Air Force.

The General Edwin W. Rawlings Award for Energy Conservation
(Technician)}—To Christapher A. Faurie, Bergstrom AFB, Tex.,
for outstanding achievemrents in energy conservation within the
United States Air Force.

Capt. Jean M. Bell (second from right) earned AFA’s Juanita
Redmond Award for Nursing. Her productive changes in
practice at the USAF Hospital at Andrews AFB, Md., have
greatly improved patient care.

AFA CITATIONS OF HONOR

The 22d Tactical Fighter Squadron, Bitburg AB, Germany, for
leading the command in development and execution of tactics
of mass air-tc-air employment. These efforts have laid a founda-
tion for development of an advanced and previously unattain-
able combat capability for NATO air-superiority forces. (Accept-
ed by Lt. Col. William R. Looney, former Squadron Commender.)

The 344th Air Refueling Squadron, Seymour Johnson AFB N.C.,
for superb achievements in the refueling arena, transferring over
27,000,000 pounds of fuel to virtually every type of receiver in all
military branches and several countiries and supporting the
highly successiul American response to hostile Iranian action.
(Accepted by Lt. Col. Gary D. Garland, Commander.)

The Air Force Blue Ribbon Panel on Space, Maxwell AFB, Ala., for
innovative, comprehensive development of Air Force space doc-
trine and policy, linking space operations to warfighting mis-
sions and providing the vital framework for integrating those
operations into the Air Force. (Accepted by Maj. Gen. David C.
Reed, Commandant, Air War College.)

The Civil Air Patrol, Maxwell AFB, A a., for continuing excellence
as the Air Forc2 Auxiliary and for its growing role in two new
missions—rapid airlift of transplant organs and assistance to
government agencies in the war on drugs. (Accepted Ly Maj.
Gen. E. . Harwell, CAP National Commander.)

Maj. Gen. John B. Conaway, Vice Chief, National Guard Bureau,
Washington, D. C., for his determined force-modernization ef-

Ollie Crawford (center) is presented with
the Man of the Year Award, AFA’s
highest individual activity award, by
Chairman Keith (left) and President
Price at AFA’s Opening and Awards
Ceremony.
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forts while serving as Director of the Air National Guard. During
his directorship, the Air National Guard achieved the highest
state of mission readiness in its history.

Elisworth AFB and Rapid City, S. D., for working together to
alleviate a critical military housing situation through a sustained
joint program of citizen education. (Accepted by Brig. Gen.
Robert M. Marquette, Jr., Commander, 12th Air Division, and the
Hon. Keith T. Carlyle, Mayor of Rapid City, S. D.)

TSgt. William R. Folds, Jr.,, 3511th Recruiting Squadron, Greater
Pittsburgh IAP, Pa., for attaining 200 percent of his annual re-
cruiting goal, plus successfully meeting ROTC and prior-service
goals.

The Infrared Branch, Foreign Technology Division, AFSC, Wright-
Patterson AFB, Ohio, for developing sophisticated techniques
to integrate vast quantities of data generated by modern sen-
sors, producing high-quality information critical to national se-
curity. (Accepted by Ralph Fargnoli, Chief, Electro-Optic and
DEW Division.)

Maj. Rollin J. Lutz, Jr., Hq. USAF, Washington, D. C., for his ground-
breaking, comprehensive study of close air support alternatives
and his tremendous contributions to the resolution of difficult
and sensitive fighter force-planning issues.

Capt. Darren S. McKnight, USAF Academy, Colorado Springs,
Colo., for his superb technical achievement and farsighted, cre-
ative research that significantly expands the understanding of
collisions in space and will contribute greatly to the effective-
ness of US space operations.

On behalf of the Thomas B. McGuire, Jr.,
Chapter, N. [, Chapter President Marvin
Jones (center) accepts from Mr. Keith
and Mr. Price the Donald W. Steele, Sr.,
Memorial Award.

Tataye Nagami, 1962d Communications Group, Kadena AB, Ja-
pan, for his outstanding and innovative logistics management—
blending diplomacy, delicate negotiation, and tough-minded
enforcement of contracts—which saved millions of dollars and
dramatically improved communications systems at US bases in
Japan.

The Public Affairs Office, 419th Tactical Fighter Wing, Hill AFB,
Utah, for brilliantly telling the story of the Air Force Reserve's
successful introduction of the F-16, thus significantly enhanc-
ing public understanding of the Reserve and national defense
mission. (Accepted by Barbara Ann Vessels, Chief, Public Af-
fairs.)

MSgt. Robert R. Richard, Elmendorf AFB, Alaska, for planning,
implementing, and supervising all missile logistics and produc-
tion actions required to support several Alaskan bases, setting
the standard for other munitions managers to follow.

Bruce Robln Stoddard, Tucson, Ariz., for his extensive contribu-
tions to the education environment, the communities, and the
children of the Tucson area, especially through his motivational
program, “Wright Flight, Inc.”

The USAF Cargo Management Branch, Hg. USAF, Washington,
D. C., for positive action to ensure that rocket fuel was delivered
to launch sites safely and on time, through detailed planning
and close coordination with representatives of state, local, and
federal authorities. (Accepted by Col. Ron Harris, Chief, Cargo
Management Branch.)
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Maj. Rollin J. Lutz (center) receives an AFA Citation of Honor
from AFA Chairman Keith (left) and President Price. Major Lutz
was cited in part for his ground-breaking study of close air
support alternatives.

AFA MANAGEMENT AWARDS FOR LOGISTICS

AFLC Executive Management Award—To Thomas Harruff, Air
Force Acquisition Logistics Center, Wright-Patterson AFB, Ohio,
for outstanding contribution to management while assigned to
Air Force Logistics Command.

AFLC Middle Management Award—To Billy M. Jackson, Traffic
Management, Wright-Patterson AFB, Ohio, for outstanding con-
tribution to management while assigned to Air Force Logistics
Command.

AFLC Junior Management Award—To Capt. Richard G. Perales,
Peace Shield Construction Manager, Wright-Patterson AFB,
Ohio, for outstanding contribution to management while as-
signed to Air Force Logistics Command.

AFA MANAGEMENT AWARDS FOR SYSTEMS

AFA Distinguished Award for Management—To Maj. Gen.
Fredric F. Doppelt, Commander, Human Systems Division,
Brooks AFB, Tex., for outstanding contribution to management
while assigned to Air Force Systems Command.

AFA Meritorious Award for Program Management—To Col. An-
thony Bronzo, Jr., Program Director, Peace Shield, Hanscom
AFB, Mass., for outstanding contribution to management while
assigned to Air Force Systems Command.

N

—Photos by Paul Kennedy



—Photos by Paul Kennedy

Maj. John J. Smith, Jr. (cenier) recelves the O'Malley Award.
Major Smith Is a U-2/TR-1 flight commander with the 99th
Strategic Reconnalssance Squadron, Beale AFB, Calif.

AFA Meritorious Award for Support Management—To Lt. Col.
Eric A. Beshore, Jr, Program Manager, Large Rocket Test.
Facility, Arnold AFB, Tenn , for outstanding contribution to man-
agement while assigned to Air Force Systems Command.

AIR NATIONAL GUARD AND AIR FORCE RE-
SERVE AWARDS

The Earl T. Ricks Award—To a C-130 Crew of the 136th Tactical
Alrlift Wing, Texas ANG, Hensley Field, Tex., for outstanding
airmanship, crew coordination, and courage while flying a
C-130 from Kansas to Texas in the wake of Hurricane Gilbert. In
airlifting oversized equipment that had never before been flown
on a C-130, their planning and perseverence enabled medical
facilities in Texas to continue operating in this emergency. The
timely airlift of this equipment precluded a need to evacuate the
entire medical facility. (Accepted by Maj. Ronald A. Hale, Jr.,
Commander.)

The Air National Guard Outstanding Unit Award—To the 152d
Tactical Reconnaissance Group, Nevada ANG, Reno, Newv,, as
outstanding Air National Guard Unit of the Year. (Accepted by Lt.
Col. Jack Thomas, Commander.)

The Air Force Reserve Outstanding Unit Award—To the 459th
Milltary Airlift Wing, Andrews AFB, Md., as outstanding Air
Force Reserve Wing of the Year. (Accepted by Brig. Gen. Larrie
C. Bates, Commander.)

The President’s Award for the Air Force Reserve—To a C-141B
crew of the 707th Military Airlift Squadron, Charleston AFB,

S. C., as outstanding Air Force Reserve Flight Crew of the Year.
(Accepted by Maj. Van E. Short, Aircraft Commander.)

SPECIAL CITATIONS AND OTHER AWARDS

The General Curtls E. LeMay Strategic Aircrew Award—To Crew
$-01, 320th Bombardment Wing, Mather AFB, Calif., as the best
overall (B-52) aircrew in Strategic Air Command. (Accepted by
Lt. Col. Cameron K. Green, Commander.)

The General Thomas S. Power Strategic Combat Missile Crew
Award—To Capt. Dennis R. Benson and 1st Lt. Julia A. Gib-
bons, who make up Crew S-170, 351st Strategic Missile Wing,
Whiteman AFB, Mo., as the best overall combat missile crew in
Strategic Air Command. (Accepted by Capt. Dennis R. Benson,
Commander.)

he Lieutenant General Willlam H. Tunner Alircrew Award—To
two crews of the 58th Mllitary Airllft Squadron, 608th Military
Airlift Group, Ramstein AB, Germany, as the best overall air-
crews in Military Airlift Command. (Accepted by Capt. Theodore
E. Hartenstein, Aircraft Commander of one of the crews.)

The Lieutenant General Claire Lee Chennault Award—To Maj.
Michael L. Straight, Chief of F-15 Academics, USAF Fighter
Weapons School, Nellis AFB, Nev., as the outstanding aerial
warfare tactician.

The General Jerome F. O’'Malley Award—To Maj. John J. Smith,
Jr., 99th Strategic Reconnaissance Squadron, 9th Strategic Re-
connaissance Wing, Beale AFB, Calif., as the best reconnais-
sance crew in the Air Force.

Best Space Operations Crew Award—To a crew of the 10th Mis-
sile Warning Squadron, 1st Space Wing, Cavalier AFS, N. D., as
the best space operations crew in the Air Force. (Accepted by 1st
Lt. Mary E. Matusiewicz.)

The Chief Master Sergeant Dick Red Award—To CMSgt. James
H. Erker, Kansas ANG, McConnell AFB, Kan. for outstanding Air
National Guard aerospace maintenance.

The Stuart R. Reichart Award for Lawyers—To Col. James C.
Roan, Jr., Hanscom AFB, Mass., for outstanding achievements
in the field o® law within the United States Air Force.

The Paul W. Myers Award for Physicians—To Lt. Col. Roy Arnold,
Vandenberg AFB, Calif., for his innovative and aggressive man-
agement thal has fostered teamwork, unity, and cost-effective
health care, significantly improving patient services and dra-
matically increasing staff morale and unity.

Outstanding USAF Personnel Manager of the Year Award—To
Maj. Mary J. Brown, Keesler AFB, Miss., for her initiatives in
streamlining personnel procedures and enhancing customer
service to more than 12,000 people.

Outstanding Crew Chief of the Year Award—To TSgt. Wendell M.
Keener, Seymour Johnson AFB, N. C.

Civilian Wage Employee of the Year—To David W. Bishop, Ex-
plosives Operator, McChord AFB, Wash., for his superior man-
agement of munitions operations.

The performance of the 152d Tactical
Reconnaissance Group In TAC’s
Reconnaissance Alr Meet '88 helped it
win the Air National Guard Outstanding
Unit Award. Lt. Col. Jack Thomas
accepted on behalf of the 152d at AFA’s
Natlonal Convention.
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The Verne Orr Award, accepted by Col. Joseph F. Mudd
(center), went to the 2d Bombardment Wing at Barksdale AFB,
La., for the most effective use of human resources within USAF.
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Civilian Program Specialist of the Year—To Herbert G. Gwaltney,
Navigational Aids Systems, Eglin AFB, Fla., for saving thou-
sands of dollars, improving flight safety, and resolving several
critical equipment issues.

Civilian Program Manager of the Year—To Thomas D. Appel-
Schumacher, Director, Family Support Center, Rhein-Main AB,
Germany, for his outstanding management of base program
planning development, analysis, and enhancement of services
for Air Force families.

Civilian Senior Manager of the Year—to Kingston A. George,
Vandenberg AFB, Calif., for his cost-effective commonality ef-
forts as Chief Engineer for Range Safety at the Western Space
and Missile Center.

The Verne Orr Award—To the 2d Bombardment Wing, Barksdale
AFB, La., for the most effective utilization of human resources
within the United States Air Force. (Accepted by Col. Joseph F.
Mudd, Commander.)

The Joan Orr Award—To Rita C. Szpila, Griffiss AFB, N. Y., as the
Air Force Wife of the Year.

The Qutstanding AFROTC Cadet of the Year Award—To Trent P.
Mitchell, University of Alabama, Tuscaloosa, Ala.

The Outstanding CAP Aerospace Education Cadet of the Year
Award—To Lt. David A. Snell, Butte, Mont.

The Diane O’Malley Outstanding Angel Award—To Melissa Lig-
gin, Baylor University, Waco, Tex.
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USAF expects new weapons to be twice
as reliable—and require only half as
much maintenance—as their

predecessors.

HE missile guidance set on the
Minuteman III ICBM is hard to
service. The problem lies not in the
subsvstem itself, but in its location
beneath the missile reentry system.
To reach the guidance set, the Min-
uteman silo door must be opened
and the reentry system with its nu-
clear payload must be removed—a
procedure that requires five mainte-
nance personnel, three vehicles,
eight security police, and daylight.
Designers of the Peacekeeper
ICBM learned from this maintain-
ability problem. In the Peacekeeper,
the missile guidance set also has
been positioned underneath the re-
entry system, but it is mounted in a
sliding drawer. Repair does not re-
quire warhead removal. The silo
does not have to be opened, only
one security guard is needed, and
work can be carried out any time,
day or night.

By decreasing ICBM downtime,
this designed-in maintainability im-
provement, in effect, multiplies the
US nuclear deterrent force. It re-
flects one of the primary goals of the
Air Force’s R&M (Reliability and
Maintainability) 2000 initiztive: in-
creasing combat capability by buy-

96

ing weapons that perform reliably
over time, instead of systems that
promise much but are always in the
shop.

The Air Force's headquarters of-
fice for R&M declares that the pol-
icy for new weapons is “Double-R/
Half-M,” meaning that next-genera-
tion svstems should be twice as reli-
able and should require half the
maintenance of the generation they
replace.

Making this quantum leap will re-
quire, among other things, better
design, more attention to quality,
contractor incentives, and a com-
mitment by the Air Force leadership
to make the requirement stick.
“We’re talking about a cultural
change, not just in the way the Air
Force does business but in the way
industry does business,” says Brig.
Gen. William Collins, Air Force
Special Assistant for Reliability end
Maintainability.

Official requirements for both the
SRAM II (Short-Range Attack Mis-
sile) and the Advanced Tactical
Fighter (ATF) take the R&M bench-
mark to heart. ATF requirements
call for a break rate of eight to ten
percent, compared to fifteen per-

—Pholo by Paul Kennedy

R&MIs Serious
Stuft

BY PETER GRIER

Designers of the

Peacekeeper
ICBM learned
from the
Minuteman’s

maintainability
problem. Repair of

the missile

guidance set does

not require

warhead removal.

AIR FORCE Magazine / November 1989






cent for the F-15. Seventy-five per-
cent of ATF problems should be fix-
able in four hours, as opposed to
forty-two percent for the F-15. The
requirement for ATF maintenance
personnel is set at eight per aircraft,
as opposed to the F-15’s eighteen.

Response on ATF

The ATF’s contractors are taking
these goals seriously, according to
the Air Force. General Electric is
assigning top engineering talent to
work on the controls, actuators, and
piping that hang on the outside of its
ATF engine prototypes. Although
these units are the cause of most
engine maintenance actions, GE of-
ficials say they haven’t made them a
top priority in the past. Pratt &
Whitney says its ATF engine com-
petition entrant will have forty per-
cent fewer parts and require sixty
percent fewer depot- and support-
level tools than do current-genera-
tion fighter engines. Any main unit
on the ATF engine will be replace-
able in twenty minutes, says Pratt &
Whitney.

Improved R&M isn’t just the
province of next-generation sys-
tems, notes General Collins. Up-
grades and retrofits can greatly ease
the burden of supporting currently
deployed weapons. The new
APG-68 Programmable Signal Pro-
cessor for the F-16 will use VHSIC
(Very-High-Speed Integrated Cir-
cuit) technology and have a mean
time between failures of 2,000
hours. The MTBF rate for the unit it
replaces is about 200 hours. Two-
thousand-hour reliability is the goal
for most fighter electronics. An Air
Force R&M overview report points
out that “many operating com-
mands project that 2,000 hours for
LRUs [Line Replaceable Units]
would eliminate the requirement for
intermediate-level maintenance.”

R&M retrofits don’t have to be
driven by new technology. Take the
case of LANTIRN (Low-Altitude
Navigation and Targeting Infrared
for Night) Targeting Pod laser align-
ment. In initial production units,
maintenance personnel had to take
off a large access panel held on by
many small screws to get at the laser
adjustment screws. Putting the pan-
el back on often knocked the new
adjustment out of whack. Laser ad-
Jjustment often took longer than the
predicted four hours.

Later LANTIRN production
models have a small hatch on the
access panel that can be quickly
popped open. Average laser align-
ment time has been reduced by over
seventy-five percent. “It’s so ob-
vious. Why didn’t we do it in the
first place?” says General Collins.

Poorly designed panel fastenzrs
hold a particular horror for aircraft
technicians. One FB-111 pane! is
held on with 187 screws of six differ-
ent lengths. Nothing on the screw
holes indicates which length fas-
tener they take. A mechanic who
threads a long screw in a short hole
can sever wires behind the panel,
grounding the plane for hours.

Trying to prevent such night-
mares from happening in new sys-
tems is “‘pick-and-shovel work,” the
daily fare of his office, says General
Collins.

Five Main Objectives

The R&M 2000 initiative is a
focus for Air Force efforts to make
reliability and maintainability of
equal importance to weapon cost,
performance, and acquisition
schedule. R&M 2000 goals are an
attempt to get away from traditional
mean-time-between-failure bean-
counting, says General Collins, hst-
ing five main objectives:

Increase combat capability. The
overarching point of better R&M is
to enable the Air Force to do more
with less. Less time in the shop
means more time spent over target.
Fighters should be able to fly ten
straight sorties without mainte-
nance; ground radars should oper-
ate for thirty days without a critical
failure.

“If you double reliability, you
only need half as many planes to do
the same job,” says General Col-
lins.

Decrease support structure vul-
nerability. Destruction of vulner-
able airfield maintenance shops
grounds airplanes. Aircraft that
don’t need so much field support
are more combat-capable, beczuse
if support structures don’t have to
be in place, they are not vulnerable.

Destruction of base plants that
supply liquid oxygen for pilots’
breathing would ground fighters in
days. So the F-15E (as well as the
B-1B) has an on-board oxygen-
generating system, which takes
bleed air from the engine and runs it

through a molecular sieve, eliminat-
ing the liquid oxygen plant require-
ment.

Cut mobility requirements. Air-
craft that are more reliable and
maintainable don’t need so much
logistics baggage. Hence, they’'re
easier to shift between bases—mul-
tiplying the force by improving its
flexibility.

The Mobile Electronic Test Set
for the F-15E is only one-eighth the
size of equipment fielded with other
F-15 versions. In terms of mobility,
that represents one C-141 trip that
doesn’t have to be made. Require-
ments call for an ATF squadron to
be deployable with six to eight
C-141-sized loads, as opposed to
the eighteen necessary for an F-15
squadron deployment.

Reduce maintenance manpower
needs. The Air Force thinks it
should be possible to reduce the
number of personnel needed to
maintain new-generation systems
by one-third to one-half, freeing per-
sonnel slots for distribution through-
out the rest of the service. The
KC-135 reengining program shows
the possible effect: Reliability im-
provements with the plane’s new
F108 engine have now saved fifty
manpower spaces in Strategic Air
Command, according to the Air
Force, with an additional savings of
forty spaces to materialize by 1991.

Reduce maintenance costs. Ob-
viously, fewer maintenance actions
taken for new systems can help low-
er their overall maintenance costs.
Less obviously, designing with
R&M in mind can lower the cost of
individual parts. Advances in elec-
tronics can be the key.

The redesigned Central Air Data
Computer for the C-141 costs
$20,000 less than the original model,
while providing ten times the reli-
ability. Use of VHSIC technology in
the new F-111D Signal Transfer
Unit has reduced parts costs from
$24,000 to $2,000.

Such new technologies are the
breakthroughs that have brought
R&M 2000 goals within reach, says
General Collins. Merely replacing
the old with the new can pack alarge
increase in R&M punch. Use of
fiber optics in place of copper cable
in mobile ground radar, for in-
stance, can save 1,000 pounds per
set while increasing survivability
and reliability.
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Constant Attention Pays

The largest improvements may
come just by keeping R&M in mind
during development. “That really
pays big dividends,” says General
Collins.

Take the C-17 transport aircraft.
When McDonnell Douglas was set-
ting up the new airlifter’s produc-
tion line, it conducted a study of the
problems it had had manufacturing
wide-body airliners in the past. One
thing the engineers found was that
with big planes, assembly workers
typically crawled over fuselage sec-
tions and often slipped or dropped
tools, causing dents and damage.

So McDonnell Douglas built huge
Jigs to hold fuselage sections and
rotate them on stands in front of
workers. That cuts down on dents
and quality problems, increasing
C-17 reliability.

The “Blue Two” program for
sending engineers out to the field to
see the real-world problems of

maintaining systems is also a crucial
R&M tool, says General Collins.
(See “Blue Two,” April ‘89 issue, p.
56.)

How can the Air Force ensure
that its contractors take R&M se-
riously? “The timing is with us,”
says General Collins. “You’re using
their recognition that they’re going
to have to do this if they’re going to
compete.”

R&M incentives can be written
into contracts. Westinghouse re-
cently won a $67 million bonus for
meeting R&M goals on its APG-68
F-16 radar. Warranties can be writ-
ten to hold contractors responsible
for making sure their products per-
form up to standards over time. Ef-
fective R&M warranties should in-
clude, among other things, provi-
sions for fixed-price repairs and no-
cost retrofit of engineering changes.

Industrial cultural change, say of-
ficials, will have to be part of the
R&M revolution too. Without it, de-

The ATF must have a break rate of
eight to ten percent; the F-15’s rate is
fifteen percent. The ATF will need
eight maintenance personnel per
aircraft; the F-15 requires eighteen.
ATF contractors are taking the R& M
benchmarks seriously.
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fense contractors may find it next to
impossible to produce systems with
the built-in quality and reliability
the Air Force says it’s going to de-
mand. The US defense industry
prides itself on being the last bastion
of American industrial superiority,
but General Collins says even weap-
ons makers have a lot to learn from
the Japanese.

Beyond Inspection

When defective products start
rolling off the assembly line, Japa-
nese manufacturers don’t just tight-
en the inspection net. “They go
back and find out why,” says Gener-
al Collins.

As aresult, Japanese weapons are
as well-made as Japanese VCRs.
Last year, General Collins’s office
sponsored a joint industry-DoD trip
to study Japanese licensed produc-
tion of an F-15 variant, the F-15J.
“There are some strong indications
that the F-15] is more reliable than
its American counterpart,” says an
Air Force report on the trip. “The
predominant reason appears to be
the emphasis on quality during man-
ufacturing and depot activities.”

Japanese attention to detail is ap-
parent. Workers sweep their own
space on the factory floor, says the
Air Force report. Tools are stored
on rubber mats, with drill bits cov-
ered. Parts that aren’t in use are
covered with clear plastic. Plastic
sleeves are slipped over the threads
of finished bolts.

At Mitsubishi Heavy Industries,
one of four major Japanese F-15]
contractors, about two percent of
domestically supplied parts are
found to be defective. In contrast,
parts imported from the US prove
to be defective about nine percent of
the time.

Improvement of F100 engine-tur-
bine blades made at Ishikawajima-
Harima Heavy Industries shows the
Japanese commitment to quality,
according to the Air Force. The
problem was that too many blades
were going through the grinding
process and coming out too long to
be used.

Tracking the problem back to the
factory floor, Japanese managers
discovered that they had one star
grinding machine that was produc-
ing virtually perfect parts. Ripping
it apart to find out why, they dis-
covered that it was the only machine
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Computer analysis of the F-16A
concluded that its combat capability
could best be increased by improving
the reliability of its weapons delivery

system.

whose jig had been put together
without locknuts. That meant it
held blank pieces more tightly, re-
sulting in more accurate work.

The locknuts were quickly
stripped from all the grinding ma-
chines. Blade quality improved dra-
matically, to the point where none
came out too long.

Quality improvements such as
this can have a ripple effect that in-
creases reliability and saves money
all down the line, says General Col-
lins. “If you get all the turbine
blades right on target, you don’t
have to balance the engine,” he
points out.

Weapon systems often fail be-
cause of variability in the design and
manufacturing process. Ishikawa-
jima-Harima’s turbine-blade detec-

tive work is an example of what
General Collins calls the Variability
Reduction Process (VRP). Use of
VRP is a significant contributor to
the F-15J’s high reliability, acccrd-
ing to the Air Force report on the
R&M 2000 trip to Japan.

Air Force leaders say that VRP is
the sort of quality-control technique
that US contractors will have to
make part of their everyday routine
if they want to remain competitive.
General Collins says his message to
contractors is, “We’re not going to
pay more for quality. You're going
to have to learn how to do it.”

Finding the Payoffs

R&M is a good thing not for its
own sake but because of what it
makes possible. If total weapon sys-

Peter Grier is a Washing'on-based defense correspendent for the Christian
Science Monito~ His most recent article for AR Foace Magazine was "Squzezing
More from the Logistics Dollar" in the August '89 issue.
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tem reliability isn’t improved, then
an R&M upgrade for a subsystem
isn’t worth making.

UHF radios are already the air-
craft equivalent of an AM/FM tran-
sistor: reliable, cheap, and not too
glamorous. General Collins says he
probably wouldn’t pay for a longer-
lasting radio, because broken re-
ceivers aren’t keeping planes out of
the air. Resources should be con-
centrated on more delicate systems,
where the payoff for improvement
would be much greater.

The Air Force is developing a
computer program named MARGI
(Methodology for Analyzing Reli-
ability and Maintainability Goals
and Investments) to help it get the
biggest increase in combat capabili-
ty it can out of R&M retrofit dollars.
By analyzing the importance of a
particular subsystem to an aircraft’s
mission, then mixing in predicted
parts failure rates, the program can
point to the things that most need to
be made more reliable.

A MARGTI analysis of the F-16A
concluded that the plane’s combat
capability could best be increased
by improving the reliability of its
weapons delivery system. MARGI
also calculates the estimated impact
of specific part changes. If ring-
laser gyros were inserted in all
F-16As, for instance, the resulting
increase in fleet reliability would be
equivalent to the purchase of seven
new aircraft.

Strategic Air Command and Tac-
tical Air Command are now using
the MARGI model, with Military
Airlift Command to come on line
soon. General Collins says the soft-
ware will be a valuable tool in the
hunt for such items as the F-111D
Signal Transfer Unit, where a rela-
tively small investment in R&M has
meant a big jump in aircraft avail-
ability.

After all, the ATF may represent
a new level of reliability and main-
tainability, but current-generation
aircraft will be the backbone of the
Air Force for many years to come.
Even next-generation systems will
break and undoubtedly will be
worked on in the open, in bad
weather, by crew chiefs muttering
about the boneheaded engineers
who designed them.

“There’s a lot more pick-and-
shovel work still out there,” says
General Collins. =]
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Silicon-based electronics is venturing
out of the sandbox. Gallium arsenide
was the first of the new compounds, and
others are coming along.

Silicon’s Speedier
Cousins

AND is one of the most abundant
materials on the planet, which
is one reason for the central role it
has captured in modern micro-
electronics. Compounds of silicon
and oxygen, typically in the form of
sand, account for about three-
fourths of the earth’s crust. In a
highly refined form, they also are
the materials of choice for the elec-
tronics industry because of their ex-
cellent semiconducting properties.
A semiconductor is a substance
about halfway between a conductor
(like metal, which passes electrical
current along readily) and an in-
sulator (such as rubber, which stops
the electron flow). When overlaid
with the right impurities, silicon
chips become semiconductors, car-
rying current along designated
paths and through selected gates un-
der certain conditions.

This makes them good switches,
which is essential. All data in mod-
ern information processing systems
are represented in digital form, ei-
ther as a “one” when the devices are
conducting or as a “zero” when in-
sulating.

In addition to its universal avail-
ability, silicon has the advantage of
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high electron mobility. That’s why
silicon is so good for switches; the
faster the electrons can move
through it, the faster the computers
made of silicon devices can operate.
Silicon is a member of the carbon
family, found in column four of the
periodic table. Carbon, the basic
building block of all life and an elec-
tronics material, forms more com-
pounds than all the other elements
on the table combined. The other
members of this family are ger-
manium—used to make the first
transistor in 1947 and today a key
ingredient of optical fibers—tin, and
lead, which are basic to future appli-
cations of superconductivity and
advanced sensor systems.
Physical chemists have long
known that still higher rates of elec-
tron mobility are inherent in com-
pounds formed out of elements from
columns three and five of the peri-
odic table. In theory, these 3-5 com-
pounds, as they’re known, should
replace silicon in future high-perfor-
mance information-processing sys-
tems. They haven’t yet because
they’re hard to work with, and the
materials-processing technologies
haven’t kept pace with silicon.

BY JOHN RHEA

Semiconductor symmetry: The starkly
beautiful patterns of these gallium ar-
senide semiconductor chips resemble
those of Moorish tiles. Above, a micro-
photograph of a monolithic microwave
integrated circult; above right, a 3000-
logic-gate chip package on a high-
speed test fixture.
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Until now. Starting in 1986 with
the Microwave/Millimeter Wave
Monolithic Integrated Circuits
(MIMIC) program at the Defense
Advanced Research Projects Agen-
cy (DARPA), 3-5 technology has ad-
vanced to the point where it’s begin-
ning to close the gap with silicon.

MIMIC was aimed at analog ap-
plications in weapon sensor sys-
tems such as radar. Instead of pro-
cessing the data as ones and zeros,
the MIMIC devices generated rep-
resentations, or analogs, of the tar-
gets of interest in the form of volt-
ages that were then converted to a
digital format and processed by on-
board digital computers. The idea
was to quickly accumulate and pass
on to the computers large volumes
of intelligence data for identification
and appropriate response.

First of the 3-5s

MIMIC also pushed the technolo-
gy of the first of the 3-5 compounds,
gallium arsenide (GaAs). With an
electron mobility about five times
that of silicon, plus reduced power
requirements and inherent resis-
tance to radiation, GaAs was the
perfect material to break the front-
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end bottleneck of airborne systems.
GaAs devices derived from MIM-
IC, such as the transmit/receive
modules for the Westinghouse
phased-array radar on the Air
Force’s Advanced Tactical Fighter
(ATF), have begun finding their way
into operational systems.

Now, building on that base, the
solid-state physics community is
accelerating its efforts along two
paths: using these new materials in
the more demanding digital applica-
tions and experimenting with other
3-5 compounds that have even
greater potential performance than
GaAs.

Once again DARPA is leading the
military effort, this time with a pro-
gram to insert digital GaAs technol-
ogy into eleven current weapon sys-
tems as one-to-one replacements
for existing silicon devices (see
box). The major advances, however,
are coming from the commercial
world. Even before the DARPA
program began, Seymour Cray, the
legendary progenitor of supercom-
puters, began designing his next ma-
chine entirely out of digital GaAs
logic. Known as the Cray 3 and ex-
pected to be the world’s most pow-

erful supercomputer, the new ma-
chine is scheduled for initial deliv-
eries in mid-1991.

Meanwhile, the basic research or-
ganizations of Bell Laboratories
(which demonstrated that first ger-
manium transistor), Hughes, IBM,
and others are reporting initial suc-
cesses with such other 3-5 combina-
tions as indium phosphide (InP),
aluminum indium arsenide (Al-
InAs), and gallium indium arsenide
(GalnAs). In each case, the key to
improved performance lies in in-
creasing the content of indium, be-
cause it has the potential of improv-
ing electron mobility three or four
times beyond GaAs.

Memory is the Bellwether

GaAs thus represents the opening
wedge of a revolution that is trans-
forming electronics. Today, the
technology is about where silicon
was in the early 1970s, when Silicon
Valley in California was turning out
sample quantities of the first crude
microprocessors and semiconduc-
tor memories. Those devices have
since become ubiquitous, making
possible the present era of dis-
tributed computing and intelligent
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weapons. A bellwether is memory,
which has gone from a thousand bits
per chip to a million, at essentially
the same price.

Price-performance achievements
like that are a function of volume
production. That’s what the DAR-
PA program is all about, according
to Dr. Arati Prabhakar, GaAs pro-
gram manager in the agency’s De-
fense Sciences Office: building the
necessary infrastructure. That’s
also why DARPA chose weapon
systems currently in production.
“We’re taking one risk at a time,”
she adds.

Two of the Army demonstration
projects, in particular, should drive
up digital GaAs volume, according
to Sven A. Roosild, DARPA assis-
tant director for electronic sci-
ences. They are a new modem and
frequency synthesizer being devel-
oped by E-Systems to provide anti-
Jjam capability for the AN/PRC-126
radio and a digital signal processor
from Martin Marietta to replace
bulky analog components in the RF
Hellfire antitank missile and thus
increase the lethality of its warhead.
Each of these projects will require
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hundreds of thousands of the new
components, he says.

In addition to assuring military
program managers of reliable
sources of supply, this increassd
volume should give the Unitad
States an edge in the inevitatle
GaAs shoot-out with Japan. Al-
ready, four Japanese companies—
NEC, Oki, Hitachi, and Sumitomo
—are actively marketing GaAs inte-
grated circuits in the United States,
although these are generally less
complex devices derived from the
companies’ programs in fiber cp-
tics.

There are only two, relatively
low-volume, Air Force projects on
the list, but they could have the big-
gest impact on pushing GaAs tech-
nology. E-Systems in Greenville,
Tex., is developing a distributed ar-
ray processor for “special mission
aircraft” under a contract from the
Air Force Logistics Command that
will increase processing speed six-
fold while reducing subsystem
weight by 300 pounds. Martin Mar-
ietta in Denver is developing a one-
chip on-board spacecraft computer
for a classified reconnaissance sat-

A Westinghouse tech-
nician finishes a
GaAs boule, above
right, that will be
sliced and polished
into three-inch inte-
grated wafers like the
one at left. The wafer
Is then patterned and
sawed into individual
GaAs chips (in this
case, sixteen of
them). The larger the
wafer manufactured,
the lower the finished
price of the chips.

ellite that will increase processing
speed from 75,000,000 operations a
second to 560,000,000—without
changing the system architecture or
software. Vitesse Semiconductor of
Camarillo, Calif., is supplying
15,000-gate arrays for this project.

For the Navy, Texas Instruments
in Dallas is developing a GaAs thirty-
two-bit computer operating at 200
MHz (two hundred million cycles
per second) to improve the resolu-
tion of the AN/APS-137 surface-
search radar on the P-3C patrol air-
craft. Under a separate DARPA-
sponsored program, the Navy is

also looking at GaAs devices to im-
prove the performance of its
Ariadne undersea antisubmarine
warfare system. The devices would
reduce power requirements by a
factor of five to ten at each node of
the fiber optic cables.

The Speed-Power Product

These DARPA-sponsored proj-
ects illustrate another edge for
GaAs. Compared to silicon, it has
what is known as a speed-power
product that is about six times bet-
ter. That means you can send the
same amount of data traffic for one-
sixth the power (particularly impor-
tant for spacecraft and, to a lesser
extent, aircraft) or six times as
much information for the same elec-
trical power requirement (a better
choice for terrestrial applications).
Moreover, radiation resistance
comes for free, which makes GaAs
particularly attractive for military
use.

Outside the DARPA program, Giga-
Bit Logic of Newbury Park, Calif.,
one of the GaAs chip suppliers, is
under contract to the Air Force’s
Ballistic Systems Division at Nor-
ton AFB, Calif., to develop a GaAs
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version of the Air Force’s popular
1750 airborne computer. The one-
chip, sixteen-bit microprocessor is
intended to be capable of speeds of
1 GHz (a billion cycles per second)
with error correction. GigaBit Log-
ic is teamed with Jaycor, a company
in San Diego that specializes in radi-
ation resistance, and Galaxy Micro-
systems, a 1750 architecture design
firm in San Jose, Calif., and Austin,
Tex., on the project.

Another small start-up company,
Gazelle of Santa Clara, Calif., has
developed a GaAs program logic ar-
ray that is compatible with conven-
tional transistor-transistor logic
(TTL) but is twice as fast. This ar-
ray will replace an entire box in a
military system with a single chip.

As is customary in any new tech-
nology, costs are initially high but
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are plummeting rapidly. Dr.
Prabhakar estimates that a three-
inch-diameter wafer costs $160 to
$175 and that the processing and
testing of the devices adds another
$2,000 per wafer. However, the in-
dustry is moving up to four-inch-
diameter wafers, which reduce
costs. Mike Pawlik, vice president
for marketing at GigaBit, estimates
that twenty suppliers have been
qualified on three-inch wafers and
eight on four-inch wafers. The sil-
icon industry has long been working
with five-inch wafers.

GaAs has an inherent cost advan-
tage over silicon at the processing
end. The photolithographic process
used to imprint the devices onto a
substrate requires only twelve
masking steps for even the most
complex GaAs devices. That com-

pares to twenty or more for com-
parable silicon devices made with
the complementary metal oxide
semiconductor process.

Prices May Drop

In fact, as all the new companies
scramble to get on board this tech-
nology, a worldwide drop in GaAs
prices may be in the works, accord-
ing to Dr. David Miller, a manager at
the Litton Airtron Division, Morris
Plains, N. J., one of the principal
GaAs wafer suppliers. “Because of
all the hype, the hockey stick [an
allusion to steep sales curves in
growth industries] is lying down. It’s
not straight up,” he says. “There’s
overcapacity at every level.”

Gallium is a material for which
the United States is completely de-
pendent on foreign sources of sup-
ply: Canada, France, Germany, and
Japan. “Arsenic is cheap. It’s every-
where,” says Pawlik of GigaBit.
“Gallium is priced like silver.” In
addition to Airtron, the major wafer
suppliers include the Canadian con-
glomerate Cominco (which extracts
gallium as a by-product of alumi-
num refining), M/A Com of Lowell,
Mass., and the Japanese firms Mit-
subishi and Sumitomo.

Dataquest, a market research
firm in San Jose, Calif., that has a
reputation for conservative fore-
casts, projects that the merchant
market for GaAs devices will rise
from $328 million this year to nearly
$1.3 billion by 1993. That’s a thirty-
five percent compound annual
growth rate, but about thirty per-
cent of the total today is accounted
for by nonrecurring engineering
costs for technology and product
development.

The growth is projected to be fast-
est for digital GaAs—from $127 mil-
lion this year to $656 million in
1993—which is currently domi-
nated by the “big three” merchant
suppliers, GigaBit, TriQuint, and
Vitesse. The market for analog de-
vices (not including those for DAR-
PA’s MIMIC program) is projected
to grow from $201 million to $621
million over the same period. (The
figures also do not include the out-
put of the “captive” suppliers such
as AT&T, Hughes, McDonnell
Douglas, Rockwell, Texas Instru-
ments, TRW, and Westinghouse,
which produce solely for their own
needs.)
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Competition for Silicon

The real competition is not
among the GaAs producers, ac-
cording to Louis Pengue, marketing
manager at TriQuint, but against the
entrenched silicon devices, particu-
larly top-of-the-line emitter-coupled
logic (ECL), which has replaced
TTL and dominated military sys-
tems in recent years. He calls the
problem the “FUD factor” (fear, un-
certainty, and doubt), which he ex-
pects to be erased as more program
managers become familiar with the
new technology.

Reducing costs is essential to win-
ning acceptance, according to Mr.
Pengue. That means driving down
the cost per gate of a large logic
array (10,000 gates or more) to three
to five cents so it can compete head-
on with ECL. One of the best ways
to do that is to increase the chip
size, and GaAs has been moving up
steadily from 100 mils on a side to
200 mils. (One mil is a thousandth of
an inch, so 100 mils is a tenth of an
inch.) It needs to go beyond 300
mils, Mr. Pengue maintains, but he
says there’s a “fear threshold”
among users at about 250 mils.

If anybody should know the
pluses and minuses of GaAs, it’s
Seymour Cray, who has been build-
ing the world’s most powerful super-
computers for at least twenty years.
He laid it all out at last year’s Super-
computing *88 conference in Orlan-
do, Fla., cosponsored by the IEEE
Computer Society and the Associa-
tion for Computing Machinery.

“Gallium arsenide is pretty horri-
ble to work with. It has a lot of
grain,” which affects the flow of
electrons, he said. “It’s. . . toughto
get everything lined up right in
order to make the system function
properly,” he explained. “It's like
working with potatoes. There are
soft spots, hard spots, eyes, and
skin—and it’s very hard right now to
get good quality basic material to
work with. But it gets better every
year.”

The Cray 3 uses GaAs for all the
logic functions (but silicon devices
for memory) to achieve breathtak-
ing speeds of sixteen gigaflops
(that’s 16,000,000,000 floating point

The tremendous cal-
culating speeds that
gallium arsenide
chips make possible
are being studied
and developed by
Cray Research, Inc.
Cray supercom-
puters, the most
powerful computers
in the world, are used
in computational fluid
dynamics testing to
simulate various air-
craft flight param-
eters (right). Future
GaAs technology
could include ultra-
sensitive radars and
radios.

operations a second). It was origi-
nally scheduled for initial deliveries
right about now, but technical prob-
lems and a move of the company
from Minneapolis to Colorado
Springs, Colo., have caused a slip ¢f
nearly two years, But already Cray
is reported to be working on an all-
GaAs Cray 4 capable of 12§ giga-
flops.

Out of the Sandbox

Looming over this GaAs free-for-
all is the emergence of indium phos-
phide. Paul Greiling, manager of
gallium arsenide research at the
Hughes Research Laboratories in
Malibu, Calif., reported in July cna
high-electron-mobility transistor in
which individual layers of indium
phosphide, aluminum indium arse-
nide, and gallium indium arsenide
as thin as five individual atoms were
deposited using the molecula- beam
epitaxial process.

The result is a fifteenfold im-

John Rhea is a free-lance writer living in Woodstock, Va., who specializes in
military technology issues and is a frequent contributor to Air FORCE Magazin2.
His book Department of the Air Force is scheduled to be published this month by

Chelsea House, New York, N. Y.
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provement in sensitivity for a com-
munications satellite receiver,
which means the ground antenna
for use with a direct broadcast satel-
lite could be reduced to one foot in
diameter. Data rates as high as
twenty-five gigabits (twenty five bil-
lion bits) a second were achieved.
Reasonable extrapolations of this
technology could lead to ultrasen-
sitive ~adars capable of spotting
stealth vehicles—or to the “Dick
Tracy” wristwatch radio.

What may be even more exciting
is that the gallium indium arsenide
layer can serve as alaser diode oper-
ating at the wavelengths of 1,300 and
1,550 nanometers (billionths of a
meter). Those are the wavelengths
of state-of-the-art single-mode op-
tical fibers, which would permit
data output from the computer chip
to be in the form of photons rather
than electrons. That would be a big
step toward the post-electronics
world of photonics (see “Beyond
Electronics,” p. 78, June 1989 is-
sue). Nobody is predicting an end
for silicon-based electronics de-
vices, but the industry has begun
venturing cautiously out of its sand-
box. (]
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A year later, the defense industrial base
is getting more attention, but the
decline and the problems continue.

The Lifeline Is
Still in Danger

BY F. CLIFTON BERRY, JR.

4 A MERICAN industry today is un-

able to expand its production
to meet wartime mobilization needs
in less than eighteen months. It is
not possible to surge the output of
even the most important weapons
and war materials much faster than
that. The nation has been dependent
for years on foreign sources of raw
materials. Now it is becoming de-
pendent for critical manufactured
goods as well, including some high-
technology products that are essen-
tial to defense production.”

That is the gist of the problem as
summarized by the Air Force Asso-
ciation and the USNI Military Data-
base in “Lifeline in Danger,” their
September 1988 assessment of the
US defense industrial base. Con-
tractors are leaving defense indus-
try by the thousands. Even in
peacetime, the domestic industrial
base cannot meet defense needs.
The Pentagon does not know how
reliant its prime contractors are on
foreign sources or the extent to
which they count on the same lim-
ited domestic sources for surge pro-
duction.

Among the reasons why the prob-
lem developed were the instability
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of defense funding, an incredible
tangle of confusing legislation,
poorly structured—and sometimes
conflicting—incentives and disin-
centives, an adversarial relation-
ship between government and in-
dustry, and general neglect of the
industrial base.

A year after the report was pub-
lished, the lifeline is still in danger.
The defense industrial base con-
tinues to decline. The only encour-
aging news is that the problem now
has high visibility in both houses of
Congress and that the Pentagon is
giving it more serious attention than
it once did.

“Lifeline in Danger” called for a
Presidential Commission to lead the
recovery. No commission has been
named, but a bill introduced by Sen.
Alan J. Dixon (D-Ill.) would estab-
lish an Industrial Capabilities Com-
mittee appointed by the Presider:t to
“assure a realistic assessment of the
demands to be placed upon industry
by national defense plans and indus-
try’s capabilities to fulfill those ex-
pectations.”

Already established in the Pen-
tagon is a new office headed by
Richard E. Donnelly, Assistant

Deputy Under Secretary of Defense
for Manufacturing and Industrial
Programs. Mr. Donnelly and his
small staff of career civil servants
and military officers constitute the
focal point for industrial base mat-
ters. A key part of Mr. Donnelly’s
operation is the Office of Industrial
Base Assessment (OIBA).

OIBA, headed by John E. Du-
Breuil, is leading the effort to gather
crucial information. It is not waiting
for legislation or more studies be-
fore beginning work. The current
concentration is on critical foreign
vulnerabilities.
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Examples of US reliance on for-
eign sources range from the com-
monplace to the exotic. They in-
clude quartz fibers, semiconduc-
tors, bearings, fasteners, precision
optics, and machine tools. Also on
the list is an essential ingredient for
the atropine Syrettes issued to
troops for use in case of nerve-gas
attack. Belladonna, an essential in-
gredient in the compound, comes
from a sole foreign source: Bul-
garia.

The Defense Industrial Network

OIBA’s major means of data col-
lection is the Defense Industrial
Network (DINET). Other data-
collection actions include reviewing
subcontractors’ reports of foreign
purchases, reviewing the produc-
tion bases’ analyses of the armed
services, and developing a Joint In-
dustrial Mobilization Planning Pro-
cess (JIMPP) under the leadership
of the Joint Staff.

Mr. Donnelly told Congress that
“we have done fairly well at identi-
fying problems; not so well at deter-
mining which are the most serious
problems or [at] developing solu-
tions.” Thus the need to collect
data, tie existing data sources to-
gether, and use available data more
effectively so that comparisons and
policy analyses are built on credible
data foundations.

DoD has invested about $1.4 mil-
lion in DINET since 1985. A basic
operating capability had been built,
and DINET was functioning on a
modest basis. According to Mr. Du-
Breuil, DoD is applying resources
to DINET and other data-collection
activities at a rate that is prudent
and consistent with development of
the information base.

One might assume that all the reqg-
uisite information must already ex-
ist in government databases some-
where. It doesn’t. Information is
fragmented, in different formats for
different purposes in different de-
partments, or just plain unavailable.
The information may be in con-
tractors’ files, and to extract data
raises issues of cost and proprietary
rights.

DINET now has the capabilities
to identify alternate sources, per-
form facility-impact assessments,
provide corporate profiles, and
identify major suppliers for about
3,000 weapon systems.
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Gaps in the Net

Major suppliers can be identified,
but not the subcontractors at lower
tiers. The OIBA staff has exercised
the system to identify subcontrac-
tors for critical components at in-
creasingly lower tiers.

In early 1989, for example, OIBA
tracked specialty glass used in sev-
eral important weapon systems. Be-
ginning with the special glass in the
target acquisition designation system/
pilot night-vision system (TADS/
PNVS) of the AH-64 Apache attack
helicopter, OIBA staff tracked the
supply to its source.

The search led from the AH-64
prime contractor (McDonnell
Douglas) to the TADS/PNVS sub-
contractor, Martin Marietta, then
through a series of subcontractors.
After working down through seven
or eight tiers of subcontractors, the
searchers found the source of spe-
cial glass for the TADS/PNVS: the
Schott Co. in Pennsylvania.

They also learned that Schott is
the sole supplier for all systems that
use precision glass. All primes and
major subcontractors get their glass
from Schott. Another surprise:
Schott, a lower-tier subcontractor
with no direct relationship to DoD,
had not been identified as a defense
contractor.

The DINET database obviously
needs to go beyond defense con-
tractors. The defense industrial
base is not an isolated component of
the national economys; it is simply
part of the national industrial base.

Other Sources, Other Data

SOCRATES is an information
system maintained by the Defense
Intelligence Agency. It tracks capa-
bilities around in the world in the
critical military technologies. The
Pentagon recommends merging
DINET and SOCRATES into a sin-
gle comprehensive industrial data-
management system. So far, that
has not happened. However, the
basic staff work has been done to
make it happen when the funds be-
come available and the necessary
directives are issued.

Another effort was started by the
Army. Called the Army/Census Bu-
reau survey, it was intended to ob-
tain information on US manufactur-
ers’ ability to expand production
capacity and assess foreign depen-
dency. It was supposed to provide

statistically valid information and to
be linked with DINET. The survey
was stillborn for several reasons,
among them industry opposition
(manufacturers regarded it as bur-
densome, costly, and possibly re-
dundant) and the Army budget
squeeze. According to the General
Accounting Office, a decision on
whether to try again has been
postponed until 1992.

Richard Donnelly says the DI-
NET system currently serves sev-
enty users in thirteen DoD organi-
zations. It is being expanded as
resources permit and as the neces-
sary compatibility of data from dif-
ferent sources can be achieved.
GAO estimates that getting DINET
to full capability would cost be-
tween $7 million and $29 million. To
date, only $1.4 million has been
committed.

The Defense Production Act

In the Senate, Senator Dixon has
led the effort to renew the Defense
Production Act (which was to have
expired on September 30, 1989) and
to provide the administration with
the tools to revitalize the defense
industrial base. Other key legisla-
tors, such as Sen. Jeff Bingaman
(D-N. M.), and Sen. Donald Riegle
(D-Mich.), have taken action to
gather information and illuminate
the issues. The Defense Production
Act falls under the purview of the
Senate and House banking commit-
tees, not that of the armed services
committees.

The Defense Production Act
(DPA) is the basic authority for in-
dustrial preparedness planning. It
was passed during the Korean War,
when Presidential authority was re-
quired to remobilize after the post-
World-War-1I dismantling of the de-
fense industrial base. Over the
years, the DPA has been amended
to reflect changing conditions.

Title I authorizes the President to
order priority performance and allo-
cate materials to promote national
defense. It was used in 1988 to as-
sign high priority to rebuilding the
burned-down factory in Nevada that
had supplied fifty percent of domes-
tic capacity for ammonium perchlo-
rate, an essential ingredient in
rocket-motor propellant. As a con-
sequence of the Title I priority, the
plant will begin producing am-
monium perchlorate within one
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year, rather than the two to three
years such a construction contract
would normally require.

Air Force Systems Command is
the DoD executive agent for Title
III, which authorizes the President
to make purchases, purchase guar-
antees, loans, and loan guarantees
in order to expand national defense-
related productive capacity and
supply. Senator Dixon recently cit-
ed a prime example of using Title III
as it was intended. High-purity
quartz fiber is an important ingre-
dient in complex electronics. The
sole source for the quartz fiber was
France. The French contractor was
providing fiber slowly, causing de-
lays in critical DoD programs. By
using the purchase-guarantee provi-
sions of Title III, the Defense De-
partment was able to encourage a
US firm, Fiber Materials of Colum-
bus, Ohio, to begin production.
Now DoD has a domestic source for
the critical high-purity quartz fiber.
Furthermore, Fiber Materials is de-
livering on time and is an effective
competitor for the French supplier.

Title VII contains general au-
thorities useful to industrial pre-
paredness. A new provision, added
in 1988, gives the President authori-
ty to block mergers, acquisitions, or
takeovers of US firms by foreign
entities if he determines the acquisi-
tion would threaten or impair US
national security.

Congress and DPA

A House subcommittee of the
Banking Committee has been con-
sidering a bill offered by Rep. Mary
Rose Oakar (D-Ohio). It would re-
quire that within five years, all DoD
purchases be made from domestic
sources. The intent is to preserve
the domestic industrial base and re-
move US dependence on foreign
sources. DoD does not support the
bill, contending that its provisions
will not strengthen and may weaken
the US industrial base.

The Senate Banking Committee
has before it Senator Dixon’s bill to
extend the Defense Production Act
through 1993 and to strengthen sub-
stantially the three remaining op-
erative titles. His legislation would
create a revolving fund to provide
stable funding for Title III projects.
It would also look to the stockpiling
of critical components that the US
buys from foreign sources because
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it lacks materials or because domes-
tic production is not economical. It
recommends provisions to encour-
age investment by defense con-
tractors in modern production facil-
ities and processes. The Dixon bill
would expand antitrust defenses
now available in Title VII to encour-
age industry-sponsored joint ven-
tures for the production and devel-
opment of products.

Although the Defense Production
Act was due to expire on September
30 of this year, cooperation between
House and Senate banking commit-
tees resulted in an extension of its
life to June 30, 1990. The purpose:
to permit extensive hearings on de-
fense industrial base issues, espe-
cially in the Senate. As a result of
the extension, more congressior.al
attention will be given to those :s-
sues this winter than ever before.

The Adversarial Relationship
The Defense Management Re-
view, published in July by Secretary
of Defense Richard Cheney, recog-
nizes that the government-industry
relationship needs work. Deputy
Secretary of Defense Donald At-
wood was struck by what he found
when he moved into the Pentagon.
He said the confrontational atmo-
sphere between Congress, DcD,

and the defense contractors con-
tributed to the erosion of the indus-
trial base. He said, “The extent of
the mistrust . . . is shocking. I have
never seen anything like it.”

He and Secretary Cheney believe
that the confrontational atmo-
sphere is “completely unnecessary
and, more importantly, it wastes
scarce resources that could be
used in other, more productive
endeavors.”

To overcome the confrontational
atmosphere, Cheney, Atwood, and
their colleagues are trying multiple
approaches. The new Defense Man-
ufacturing Board, for example, pro-
vides a nonadversarial means of
communication and cooperation.
John Betti, the new Under Secre-
tary of Defense for Acquisition, will
head a regulatory relief task force.
It will conduct a thorough review of
regulations from the ground up in an
attempt to reduce the grief involved
in doing business with DoD.

Secretary Cheney hopes to turn
DoD into a “world-class customer,”
setting high DoD and industry goals
for quality, reliability, and manage-
ment improvement. That means
raising DoD’s internal operations to
a higher quality level, while at the
same time requiring contractors to
make their own improvements.

Areas for improvement include
acquisition streamlining by cutting
system requirements to basic needs
and eliminating costly, complex,
and unneeded specifications. Given
a high priority for achieving world-
class customer status is DoD’s Total
Quality Management program.

Finally, as stressed by Christo-
pher Galvin of Motorola (Chairman
of the Quality Committee of the De-
fense Manufacturing Board), “Con-
gress itself may have to commit to
reform legislation on a fast-track
basis,” and set high quality goals for
itself. Galvin advocates changing
Congress’s role from “constructive
operations management” (diplo-
matic language for micromanage-
ment) to that of a “kind of board of
directors for the Department of De-
fense.” |

F. Clifton Berry, Jr., is a former Editor in Chief of Air Force Magazine. He saw
USAF service in the Berlin Airlift, 1948—49. Later, he was a paratrooper and an
officer in the 82d Airborne Division He commanded airborne and infantry units
in the US and Korea and saw Vietnam combat as operations officer of a light
infantry brigade. His most recent article for Ar FORce Magazine, “New Tools for
Mission Planners,” appeared in the August '89 issue.
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Double Assurance

MONITORING BOTH THE PRODUCT AND
PROCESS MEANS NEW LEVELS OF ASSURANCE
IN AEROSPACE ALUMINUM.

STATISTICAL PROCESS CONTROL

There are two big hurdles in manufacturing
aerospace-grade aluminum.

The first is meeting the industrv’s
rigid specs.

The other is making sure that quality
is consistent.

The problem with taking a sample from
a coil of aluminum is that up until now, there’s
been no way to be confident that the sample
is representative of the whole.

Well, all that’s changed.

Kaiser has revamped its Trentwood,
Washington plant to produce aluminum with
a quality and consistency unsurpassed by any
other supplier.

Using the latest advances in electronics and
monitoring technology, we not only test the fin-
ished product, we monitor the aluminum-making
process every step of the way using real-time
statistical analysis. Kaiser personnel measure
continuously, analyze the product, and make
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Production personnel can see
at a glance what is happen-
ing in process with Kaiser’s
unique “‘scorecard,” which
shows the history of each
order run through the mill,
turning SPC data into a
graphic presentation.

on-line adjustments.

To the aerospace
company, this means, for
instance, when you review
specs for gauge and flat-
ness, youre assured they
apply consistently across
the entire plate or coil.

No wonder aluminum
from Kaiser Trentwood is
the premier product within
the aerospace industry.
Quality is doubly assured
because we bring the lat-
est methods of quality man-

agement to both the process and the product.
To learn more, contact Kaiser Aluminum,
300 Lakeside Drive, Oakland, CA 94643.

(415) 271-3300.

KAISER

ALUMINUM
ALUMINUM FOR THE 21ST CENTURY



Viewpoint

What the Dissenters Add

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

Well-reasoned disagree-
ment—as distinct from sim-
ple bellyaching—has a long
and honorable history in the
military. We need all the
constructive criticism we can
get.

In this era of con-
sensus and collegi-
ality, Cmdr. David
R. Carlson’s con-
demnation of the
cruiser Vincennes’s
action in shooting
down Iran Air Flight
655 and the deci-
sion of the US Naval Institute to pub-
lish his detailed charge in its authori-
tative journal, Proceedings, are re-
markable departures from the rule.
Commander Carlson was command-
ing the frigate USS Sides in the Per-
sian Gulf at the time of the shoot-
down. His views are in strong dis-
agreement with official findings and,
in particular, with an article titled
“The Vincennes Incident,” which ap-
peared in an earlier issue of that same
magazine.

Commander Carlson makes his sa-
lient point when he says that puttinga
happy face on the affair may have
been politically correct, but that “as
military professionals, we owe our-
selves more.”

Dissent in the military has always
been potentially hazardous to one’s
career. Only time will tell whether
Commander Carlson has walked the
career plank with his carefully pre-
pared essay, but dissent is neverthe-
less an important element in a profes-
sional military service. Without it, you
simply have a bureaucracy of time-
servers. Well-reasoned disagreement,
as distinct from simple bellyaching,
has a long and honorable history in
the armed forces. With the layers of
civilian authority ever increasing, it is
important that military professionals
stake out their ground.

That most distinguished of military
philosophers, Carl von Clausewitz, in-
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tensely disliked Napoleon. When his
king, Frederick William Il of Prussia,
signed a treaty with France, Clause-
witz resigned his post in disgust and
joined the army of the Russian Czar in
its war against Napoleon, and thus. in
effect, against Prussia. After Napo-
leon's defeat, Clausewitz rejoined the
Prussian Army. That he went on to be-

The Air Force,
once the most
innovative and
free-thinking
service, has
become one of the
more hidebound.

come a fountainhead of military
theory is a tribute not only to his awn
genius but also to the forgiving nature
of the otherwise brutal Prussian
system.

Modern politicians are not as be-
nevolent toward dissenters as was
Frederick William Ill. They do not
gracefully accep: dissent from mili-
tary officers, as the case of Maj. Gen.
John Singlaub illustrates. He was hus-
tled into retirement, and considerable
notoriety, by President Carter for in-
sisting on the need for US troops in
Korea.

Gen. Douglas MacArthur's banish-
ment to a redoubt in the Waldorf Tow-
ers was brought about by his chal-
lenge to civilian authority over the

conduct of the war in Korea. His sin
lay in defying the Constitutional au-
thority of President Truman. It was an
intolerable challenge to the Com-
mander in Chief.

Controversy among the military ser-
vices is another matter, one that the
civilian masters have traditionally
looked on with equanimity, if not in-
difference. The unseemly B-36 squab-
ble between the admirals and the Air
Force came close, at times, to in-
subordination, yet the principal pro-
fagonists went on to high rank. The
fact that the battle was intramural,
and not confined to a single service,
removed the danger of service re-
tribution. Civilians, from President
Truman on down, stayed out of the
fray.

Professional military disagree-
ments within the ranks, like that of
Commander Carison, are of still a dif-
ferent kind. Whether they should be
aired in public rather than in a more
restricted venue is a legitimate ques-
tion, but there should be no question
as to the need for professional dis-
sent. Far better that it should come
from active-duty officers than from
those who, disenchanted, have left
the service.

The Air Force owes its existence to
a strong-minded and vocal genera-
tion of dissenters. They weren't al-
ways right, as was the case with their
conviction that daylight bombers
could fightin to the target unassisted,
but they were more often right than
wrong, and they made their opinions
known without regard for official dis-
pleasure.

The Air Force, once the most inno-
vative and free-thinking service, has
become, in middie-age, one of the
more hidebound. Doctrine, essential
for orderly thinking, also produces
doctrinaires. Like ancient theolo-
gians, military doctrinaires tend to
function with closed minds.

Changes in deployments, in the
budget, and in ways of employing air-
power are fast approaching. The Air
Force needs all the bright ideas, as
well as all the constructive criticism, it
can get. L]

AIR FORCE Magazine ! November 1989



Airman’s Bookshelf

By Jeffrey P. Rhodes, AERONAUTICS EDITOR

The B-24 Liberator 1939—45, by Martin
Bowman. If you're a fan of the Consoli-
dated B-24, that sturdy, stalwart, long-
range, heavy bomber of World War II, then
you'll like this book, warts and all. The
author calls it an overview, and so it is, but
it also gives generous coverage to the
RAF's and US Navy's use of the Liberator,
something not usually found in specialty
books of this sort. The pictures are copi-
ous and well presented. But there are
warts, among them conflicting statements
about the number of B-24s produced—
variously given as 18,888, 18,886, and
18,188. Similarly, Cebu in the Philippines
is referred to as “Cabu city” and “Cabu
Island.” Bailout is consistently misspelled
“bale-out," and the Ryukyus Islands show
up as “Ryukus.” This is still a useful vol-
ume on the B-24. Sterling Publishing Co.,
Inc., New York, N. Y., 1989. 136 pages with
photos and index. $24.95.

Combat Flying Equipment: US Army Avi-
ators’ Personal Equipment, 1917-1945, by
C. G. Sweeting. It takes more than a flight
jacket to outfit an aviator. This book de-
scribes the development and characteris-
tics of nearly every item of personal equip-
ment used by Army pilots from World War |
through the end of World War II. Starting
with a look at physiological factors and
engineering, this work then looks at such
items as oxygen equipment, parachutes,
body armor, anti-G garments and pressure
suits, survival equipment, and such mis-
cellaneous equipment as watches, flash-
lights, and first-aid kits. The text describes
how the equipment was used and often
gives some background into its develop-
ment through personal anecdotes from
the people involved. Smithsonian Institu-
tion Press, Washington, D. C., 1989. 244
pages with photos, notes, glossary, bibli-
ography, and index. $50.00.

The Experience of World War |, by J. M.
Winter. Every once in a while a book
comes along that is considered the defini-
tive work on its subject. This could very
well be that work on World War I. Divided
into sections, the text views the cata-
clysmic war through the eyes of the politi-
cians who instigated it, the generals who
planned it, the soldiers who fought it, and
the civilians who were caught in the
crossfire. It also examines the aftermath
and effects of the war and, most inter-
estingly, the war's effect on literature and
graphic arts, as well as how the war has
been depicted in films. There are numer-
ous charts, graphs, previously unseen
photographs, maps, a multitude of side-
bars covering such things as the songs the
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soldiers sang, and glossaries of words and
phrases for each of the main sections. The
amount of information in this volume is
staggering. A highly recommended book.
Oxford University Press, New York, N. Y.,
1989. 256 pages with bibliography, ac-
knowledgments, and index. $29.95.

Global Mission, by Gen. H. H. “Hap” Ar-
nold. One of the most important books
ever written on airpower, this all-time clas-
sic has been rereleased and is as vital as
ever. "Hap” Arnold’s professional life par-
alleled the development of military avia-
tion, and he tells how US airpower was
developed, the momentous decisions and
operations of World War Il, and the perti-
nent details of his private life. As a witness
to and participant in history, General Ar-
nold gives the background on how and
why these events occurred and tells some
humorous stories that never before made
it into the record. General Arnold was nev-
er one to mince words, and his considered
opinions on people and events give new
insights into the Army Air Forces and
World War Il. This reissue is part of Tab
Books' Military Classics Series. Tab
Books, Blue Ridge Summit, Pa., 1989. 626
pages with photos and index. $18.95.

Post-World War Il Bombers, by Marcelle
Size Knaack. This work concentrates on
the development and fielding of bomber
aircraft between 1945 and 1973. Begin-
ning with the B-36, the author traces the
development of each operational type and
includes hard facts such as total number
of aircraft accepted, acceptance rates,
dates of start and finish of production, and
flyaway cost per production aircraft. The
author also examines the policy issues
and technological decisions that molded
each bomber program and the modifica-
tion/modernization efforts that occurred
once the plane was fielded. An appendix
covers World War Il bombers that saw use
after the war and bombers such as the
XB-35 and B-1A that never made it past the
prototype stage. This is the second volume
of the Encyclopedia of U. S. Air Force Air-
craft and Missile Systems. Office of Air
Force History, Washington, D.C., 1988.619
pages with photos, glossary, selected bib-
liography, and index. $31.00.

Unit 731: Japan’s Secret Biological War-
fare in World War /1, by Peter Williams and
David Wallace. Set up in 1935 by bac-
teriologist Shiro Ishii in a remote village in
Japanese-occupied Manchuria, Unit 731’s
soldier-scientists carried out cryogenic,
ballistic, and vivisection experiments on
Soviet, Chinese, American, British, and

Australian prisoners of war for more than
ten years in order to perfect germ warfare.
Ishii and his colleagues were never pros-
ecuted. The authors provide documenta-
tion that at least seven nations, including
the US, Britain, and the Soviet Union, had
knowledge of Japanese bacteriological
and chemical-warfare programs. The au-
thors also say that the US granted immu-
nity to those involved in exchange for re-
search data. The Free Press, New York,
N. Y., 1989. 303 pages with photos, appen-
dices, notes, and index. $22.95.

United States Military Aircraft Since
1909 (Third Edition), by Gordon Swan-
borough and Peter M. Bowers. Much as
Gray's Anatomy is the standard reference
for medical students, this work is an indis-
pensable reference for the aerophile.
Every major type of airplane from the
Wright Military Flyer to the Bell-Boeing
V-22 and the Northrop B-2 are included in
this newly revised edition. This latest ver-
sion of the book (last revised in 1971) ex-
pands on the aircraft in service then and
includes the more than twenty new Air
Force and Army types that have been intro-
duced since. In addition to historical and
technical detail about the individual air-
craft types, this monumental effort in-
cludes a brief history of the Air Force and
sections on aircraft procurement and dis-
posal, designation systems, and coloring
and markings. Balloons and airships, for-
eign-built aircraft, pre-World War | aircraft,
and aircraft that saw only minor service
are included in the appendix. Airplane
buffs the world over are rejoicing that this
book is back. Smithsonian Institution
Press, Washington, D. C., 1989. 766 pages
with photos and indices. $49.95.

IN VIDEO—"Military Aircraft Video Re-
port, Vol. Il, No. lIL." The latest issue of this
quarterly video magazine covers two
“news" stories (the rollout of the Northrop
B-2 bomber and TAC's William Tell air-to-
air competition) and two “feature” stories
(profiles of the Grumman X-29 and the
General Dynamics F-111) in some depth. It
also gives cursory attention to the start of
C-17 production and the Swiss purchase
of McDonnell Douglas F/A-18s. All of the
pieces move along smartly, not boring the
viewer with shot after shot of the same
action, and the footage is excellent. There
are a handful of minor inaccuracies in the
narration, though, and the F-111 profile
fails to mention either FB- or EF-111s. Air
Force Medal of Honor winner Joe Jackson
serves as host. 70 minutes, 1989, color.
Distributed by Fusion Video, Tinley Park,
1l. $39.95.

13



This Is AFA

o a
K
%
L &\\"_‘\'5.';

The Air Force Association is an independent, nonprofit, aerospace organization serving no
personal, political, or commercial interests; established January 26, 1946;
incorporated February 4, 1946.

PRESIDENT BOARD CHAIRMAN SECRETARY TREASURER
Jack C. Price Sam E. Keith, Jr. Thomas J. McKee William N. Webb
Clearfield, Utah Fort Worth, Tex. Arlington, Va. Midwest City, Okla.

NATIONAL VICE PRESIDENTS
Information regarding AFA activity within a particular
s:ate may be obtained from the Vice President of
the Region in which the state is located.

R. Donald Anderson

Box 54, 2101 Executive Dr.
Hampton, Va. 23666

(804) B38-7980

Central East Region

Maryland, Delaware, District of
Columbia, Virginia, West Virginia,
Kentucky

Oliver R. Crawford

P. 0. Box 202470
Austin, Tex. 76720-2470
(512) 331-5367

Southwest Region
Oklahoma, Texas, New Mexico

John E. Kittelson

141 N. Main Awe., Suite 308
Sioux Falls, S. D. 57102
(605) 336-2496

North Central Region
Minnesota, Ncrth Dakota,
South Dakota

Alwyn T. Lioyd

P. O. Box 3707, M/S 2L-30
Seattle, Wash, 98124
(206) 544-8237

Northwest Region
Montana, Washington, Idaho,
Oregon, Alaska

Robert A. Munn
7042 Calle Bellatrix
Tucson, Ariz. 85710
(602) 747-9649

Far West Region
California, Nevada, Arizona,
Hawaii, Guam

Raymond W. Peterman
11315 Applewood Dr.
Kansas City, Mo. 64134
(816) 761-7453

Midwest Region
Nebraska, lowa, Missouri, Kansas

Jack G. Powell
1750 S. lronton
Aurora, Colo. 80012
(303) 755-2484

Rocky Mountaln Reglon
Colorado, Wyoming, Utah

Everett E. Stevenson

4792 Cole Rd.

Memphis, Tenn, 38117-4104
{901) 767-1315

South Central Reglon
Tennessee, Arkansas, Louisiana,
Mississippi, Alabama

Kenneth C. Thayer
AD 1, Box 134A
Ava, N. Y. 13303
(315) B27-4241

Northeast Region

New York, New Jersey, Pennsylvania

Wailter G. Vartan

230 W. Superior St
Chicago, ll. 60610-3536
(312) 644-8216

Great Lakes Region
Michigan, Wisconsin, lllinois,
Ohio, Indiana

Roy P. Whitton
P. 0. Box 1706
Lake Placid, Fla. 33852
(813) 465-7048

Southeast Region
North Carolina, South Carolina,
Georgia, Florida

Joseph A. Zaranka

9 S. Barn Hill Rd.
Bloomfield, Conn. 06002
(203) 242-2092

New England Reglon
Maine, New Hampshire,
Massachusetts, Vermont,
Connecticut, Rhode Island

NATIONAL DIRECTORS

Donald D. Adams
Omaha, Neb.

John R. Alison
Washington, D. C.
Joseph E. Assaf
Hyde Park, Mass.
Richard H. Becker

Oak Brook, Iil.

David L. Blankenship
Tulsa, Okla.
John G. Brosky
Pittsburgh, Pa.
Richard S. Cain
Hopkins, S. C.
Daniel F. Cailahan
Nashville, Tenn.
Danlel F. Callahan Iil
McMinnville, Tenn.
Robert L. Carr
Pittsburgh, Pa.
Geol H. Chabbaott

r, Del.
Charles H. Church, Jr.
Lenexa, Kan.
Earl D. Clark, Jr.
Shawnee Mission, Kan.

M. Lee Cordell

Westchester, lIl.

R. L Devoucoux
Portsmouth, N. H.
James H. Doolittle

Carmel, Calif.
Russell E. Dougherty
anlngton,'v;.
George M. Douglas
Colorado Springs. Colo.
Charles G. Durazo
McLean, Va.
Joseph R. Falcone

Rockville, Conn.
E. F. “Sandy” Faust
San Antonio, Tex.

Joe Foss
Scottsdale, Ariz.
Charles A. Gabrlel
MclLean, Va.

Cheryl L. Gai
Redlands, Calt.
Wiilllam J. Glbson
Ogden, Utah

Barry Goldwater
Scottsdale, Ariz.
Jack B. Gross
Hershey, Pa.
George D. Hardy
College 'j%hts Estates,

Alexander E. Harris
Little Rock, Ark.
Martin H. Harris
Winter Park, Fla.
Gerald V. Hasler

Albany, ;
H. B. Henderson
Ramona, Calif.
Thomas W.
Tucson, Ariz.
John P. Hen
S iettey

Robert S. Johnson
Lake Wylie, S. C.
David C. Jones

Arlington, Va.
James M. Keck
San Antonio, Tex.

Arthur F. Kdlﬁ
Los Angeles, Calif.
Victor R. Kregel

Colorado Springs, Colo.

Jan M. Laitos
Rapid City, 5. D.
Shelly D. Larson
Jamestown, N. Y.

Curtis E. LeMay
Newport Beach, Calif.

Carl J.
Pittsburgm

Frank M.

Mobile, Ala.
Stephen M. Mallon
ampton, Va.
Nathan H. Mazer
Roy, Utah
Wiillam V. McBride
San Antonio, Tex.

James M.
Omaha, Neb.
Edward J. Monaghan
Anchorage, Alas!
J. B. Montgome
West Hf:}lIvl,'n\urr.m:;d“tu M rgm.

n L. Murphy, Jr.
BrEon Worin Tox

Edward T. Nedder
Hyde Park, Mass.

J. Glibert Nettieton, Jr.
San Diego, Calif.
Eliia T. Nottingham
Atlanta, Ga.

Sam E. Parish
Mount Airy, Md.

Willlam C. R
Williamsville, W\‘,
Jullan B. Rosenthal
Atlanta, Ga.
Peter J. Schenk
Pinehurst, N. C.
Walter E. Scott
Dixon, Calif.
Mary Ann Selbel
St. Louis, Mo.
Joe L. Shosid
Fort Worth, Tex.
C. R. Smith
Easton, Md.
James E. “Red” Smith
Princeton, N. C.

Willlam W. ance
Wilmingtosrt‘gel.

Thos. F. Stack
Hillsborough, Calif.
Michael E. Stansell

Heath, Ohio
Edward A. Stearn

Redlands, Calif.
Bruce R. Stoddard

Tucson, Ariz.
James H. Straubel
Fairfax Station, Va.

Paul D, Straw
San Antonio, Tex.

Harold C. Stuart
Tulsa, Okla.

James M. Trail

Oro Valley, Ariz.

A A West, Jr.

Hayes, Va.
Herbert M. West, Jr.
Tallahassee, Fla.
Sherman W. Wilkins

Bellevue, Wash.

John O. Gray

fex officio)
Executive Director
Air Force Association

Arlington, Va.

Rev. Richard Carr
(ex officio)
National Chaplain
Springfield, Va.
Capt. Paul A. Willard 1l
(ex officio)
Chairman, Junior Officer
Advisory Council
Hanscom AFB, Mass.
CMSgt. Deborah S.
Canjar
(ex officio)
Chairman
Enlisted Council
APO N. Y.
Laree K. Mikel
{ex officio)
National Commander

Arnold Air Society
Vandalia, Ohio

AIR FORCE Magazine / November 1989



than 35 years, :

AFA has helped members build a
solid foundation for the hopes and
dreams they hold for their loved
ones.

AFA Eagle Series Group Life
Insurance offers you an opportunity
to build an immediate estate of up
to $400,000, affordable for even
a fledgling family. It’s available to
flyers and non-flyers alike for as

Dependable
Protection
for

Your

F ami’y little as 54 cents a year per thou-

¢, Ask for Your

%/ Personal Eagle!

If you are covered under
AFA Eagle Series Life
Insurance, we'll be happy
to send you this handsome
eagle lapel pin commissioned and cast
exclusively for insured members. Just
check the appropriate box on the
coupon.

AFA’s Eagle Series
Life Insurance

sand dollars of insurance.

And families covered under the
Eagle plan who need added pro-
tection are eligible to apply for
Eagle II coverage—a supplemen-
tary program providing up to
$200,000 in level term insurance.

Air Force Association, Insurance Division,
Box 3A, 1501 Lee Highway, Arlington, VA
22209-1198

[ Please send me complete informa-
tion about AFA’s Eagle Series Life
Insurance.

[ I'm already covered under the Eagle
Program. Please send me:

[J Information about AFA's Eagle
11 Supplement Plan
[0 An AFA Eagle Lapel Pin

Name

Address
City
State

Zip

For Complete Information, Mail the Coupon Today!
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One-Man Show at Bong Son

Among the most cou-
rageous forward air
controllers was a former
fighter pilot called “Mac
the FAC.”

BY JOHN L. FRISBEE

HEN awards of the Air Force

Cross in the Vietnam War are
tabulated by mission area, the for-
ward air controllers (FACs) rank
third, exceeded only by tactical
fighter pilots and helicopter rescue
crews. The mission of the FACs was
to find targets and mark them with
smoke rockets for attention by
fighters or ground fire. It was
sweaty work, especially in the early
years of the war when FACs flew
light planes like the Cessna O-1 Bird
Dog, designed for private pilots
back home, not for war. The degree
of danger was in direct proportion to
the aggressiveness of the individual
FAC. One of the most skillful and
determined was a former fighter pi-
lot, Maj. William McAllister.

In early 1964, Major McAllister
was assigned to the 22d ARVN Divi-
sion, flying out of Qui Nhon on the
east coast of Vietnam. He rapidly
earned a reputation for daring, ac-
curacy, and sound tactical judg-
ment. Some FACs would fire their
rockets from an altitude of a few
hundred feet. Not Major McAllis-
ter, known to the fighter pilots and
ground troops with whom he
worked as “Mac the FAC.” He went
in on his target at treetop level, and
although the O-1 was not equipped
with a sight, Major McAllister de-
veloped uncanny accuracy, often at-
tacking a target with his four rock-
ets before the fighters arrived. He
was, in short, one af the best in the
business. Since targets invariably
shot back, his aggressive style drew
an unusual number of hits on the
O-1, which did nothing to dampen
the combative spirit of Mac the
FAC.
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On the afternoon of March 25,
1965, Major McAllister flew the pre-
lude to a mission that was to earn
him the Air Force Cross. A detach-
ment of Vietnamese Marines was
pinned down in a narrow valley sur-
rounded by 3,000-foot mountains
near Bong Son, fifty miles north of
Qui Nhon. In marginal weather with
a ceiling lowering from 1,200 feet,
Major McAllister, under frequent
heavv fire from small arms and au-
tomatic weapons, directed a series
of attacks by A-1Es against enemy
forces, enabling the ARVN Marines
to gain their objective, He then re-
mained in the area, a target for Viet
Cong gunners, while a helicopter
from Qui Nhon evacuated two US
Marine advisors who had been
wounded. Low on fuel and with en-
gine problems, Major McAllister
limped back to base, ending another
successful three-hour mission.

At 11:00 that evening, the ARVN
Marines again called for help. Grab-
bing the first in-commission Bird
Dog he could find, Major McAllis-
ter headed for Bong Son, flying un-
der a low overcast that extended up
to 8,500 feet. After finding the val-
ley, which was barely wide enough
for tight 360-degree turns, he called
for flares. The assigned C-123
flareship could not enter the valley

Maj. Willlam “Mac the FAC” McAllister's
aggressive tactics saved many a fighter
and ground mission In Vietnam.

under a 500-foot ceiling. Major
McAllister told the C-123’s pilot to
climb above the overcast and drop
flares from 10,000 feet, using a radar
fix from Pleiku. When the first
flares fell off-target, he steered the
flareship into position for accurate
release, using dead reckoning. The
intense light of the flares created a
double hazard for the FAC: His O-1
now was illuminated against the
overcast, making it a clear target for
enemy fire, while the light of the
flares threatened to blind him and
set up perfect conditions for ver-
tigo.

When enemy fire became too hot,
Mac the FAC climbed into the over-
cast and orbited in the narrow val-
ley, using the meager instruments
with which the Bird Dog was
equipped. He then requested the
Air Support Operations Center at
Pleiku to send a succession of
flareships that would illuminate the
combat area until dawn. Under the
light of the flares, the Marines were
able to reorganize themselves and
hold off the VC attackers. Major
McAllister helped disrupt the attack
by firing an M1 out the window of
the Bird Dog after his rockets were
expended.

Nearly three hours after takeoff
and with his fuel gauges hovering on
empty, Major McAllister flew out of
the valley, his O-1 ventilated by bul-
let holes. Shortly after his depar-
ture, the VC broke off their attack,
confused and disorganized by the
defenses Mac the FAC had directed
while contending with weather, ter-
rain, and enemy fire for which the
little Cessna was not designed.

Before Major McAllister could be
awarded the Air Force Cross—only
the ninth of the Vietnam War up to
that time—he was killed in an acci-
dent on what would have been his
last mission before returning to the
States. He left behind a record of
valor that was an inspiration for
those who were to come in the long
remaining years of that war. ]

AIR FORCE Magazine / November 1989



Bulletin Board

Information on the tail number of the F-86 that
Joe Logan flew on his fatal mission on Decem-
ber 4, 1952, with the 336th FIS based at K-14
during the Korean War. Contact: Bob Cunning-
ham, P. O. Box 748, Mail Zone 1636, Fort Worth,
Tex. 76101.

Seeking USAF Military Working Dog patches;
have Security Police K-9 patches to trade. Con-
tact: Edward Russell, 7 Liberty Place, Boston,
Mass. 02127,

Seeking information on my brother (son of
Elfriede Willmann Metzger) who was adopted
by an Air Force officer (possibly a Colonel), who
may have been named “Pierce," in or about
1955, from a Catholic Orphanage near Stuttgart,
Germany. Contact: Carl T. Sickman, 2105 128th
St. East, Tacoma, Wash. 98445.

Information on the whereabouts of headquar-
ters personnel of the 18th Replacement Wing,
based at Salt Lake City, Utah, from November
1942 to April 1944. Contact: Robert W. Hewitt
(former Adjutant), 644 Hillsdale Ave., Hillsdale,
N. J. 07642,

If you need information on an indi-
vidual, unit, or aircraft, or if you
want to collect, donate, or trade
USAF-related items, write to
“Bulletin Board,” Air Force Maga-
zine, 1501 Lee Highway, Arlington,
Va. 22209-1198. Letters should be
brief and typewritten. We cannot
acknowledge receipt of letters to
“Bulletin Board.” We reserve the
right to condense letters as neces-
sary. Unsigned letters are not ac-
ceptable. Photographs cannot be
used or returned.—THE EDITORS

The 353d Special Operations Wing at Clark AB,
the Philippines, is seeking donations of photos,
documents, and other memorabilia for a histor-
ical display featuring its forerunner units, the 3d
Air Commando Group (May 1, 1944-March 25,
1946) and the 553d Reconnaissance Wing (Feb-
ruary 9, 1967-December 15, 1970). Contact:
CMSagt. Edward J. Winkelseth, USAF, 353d SOW,
APO San Francisco 96274.

Information on the whereabouts of Leland Wil-
liams, who was a pilot in the Army Air Corps in
World War Il and later in USAF. He was at an air
base in San Antonio, Tex., in 1945, and later at
Langley Field, Va. Contact: Emmet Condon,
3300 N. State Rd. 7-C291, Hollywood, Fla. 33021.

Seeking a source of Garrett or Turbo Mach sur-
plus engines with gear reduction from 6,000 to
8,000 rpms, 50—150 hp., without airbleed if possi-
bie, to help develop a sport turbine-powered ski/
bass boat. Also need assistance designing and
building a new marine turbine with modulator.
Contact: SSgt. Johnny A. Shelton, USA, 399 At-
water Rd., Hopewell, Va. 23860.

Seeking photographs or lithographs of military
aircraft and helicopters. Contact: Tuncer Temel,
Kizilcikli cad, No. 21/9, Eskisehir, Turkey.

Seeking World War |l seat pack chute, less can-

opy; also Atlas material, military manuals, tech-
nical orders, books, photos, etc. Have aviation
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magazines and items of 1920s and 1930s to
trade. Contact: Albert Pratt, 114 W. Lake View
Ave., Milwaukee, Wis. 53217.

Information from anyone who knew Lt. Robert F.
Jeffries, who was killed in action in a B-29 pi-
loted by a Lieutenant Schroeder, over Tokyo on
February 10, 1945. He was a member of 484th
Squadron, 505th Bomb Group, stationed on Ti-
nian in the Marianas. Contact: Nancy Jeffries
Samp, 19 Acacia Tree Lane, Irvine, Calif. 92715.

Information on the enlisted gunners flying from
bases in England who shot down the most en-
emy aircraft during World War |l. Contact:
SMSagt. Richard K. Rogers, USAF, Box 2196, APO
N. Y. 09127-5367.

Seeking autographs of bomber and fighter pi-
lots and aces who served in England during
World War Il. Contact: Adrian M. Hocking, 16
Coombe Rd., Penzance, Cornwall TR18 3NS,
England.

Seeking color patches from the 13th Air Force,
7th Air Force, 5th Air Force, and 22d Air Force.
Contact: Franklin W. Kinnamon, Jr., 29 Oakcrest
Dr., Dover, Del. 19901.

Seeking anyone who has or can take a photo-
graph of a KC-10 refueling one or two F/A-18s
and, at the same time, refueling an F-15. Con-
tact: Adrian F. Nagle IV, 2201 S. Yampa Court,
Aurora, Colo. 80013.

Information on how to purchase the flight hand-
books for the C-121 and EC-121 aircraft. Con-
tact: Capt. Michael R. Vela, USAF, P. O. Box 4603,
Norton AFB, Calif. 92409.

Would like to purchase a US Army Air Forces
Pilot’s Ring, Class 44-l, Single Engine Pilot;
white metal with a red stone. Contact: Kenneth J.
Klouzer, 5773 W. 75th St., Los Angeles, Calif.
90045.

Information on the whereabouts of TSgt. Earl J.
Parrish, 44th Bomb Group, 8th Air Force,
1944-1945. Last known address was in St. Pe-
tersburg, Fla. Contact: Forrest S. Clark, 703 Duf-
fer Lane, Kissimmee, Fla. 34759.

| would like to correspond with former “Jungle
Jims” and C-123 Air Commandos on any as-
pects of COIN operations and personal experi-
ences in Vietnam between 1960-1966, for a mas-
ter’s thesis in history on Air Force contributions
to counterinsurgency efforts in Vietnam. Con-
tact: Lt. Col. Fred Berry, USAFR (Ret.), 1845
Capri, Seabrook, Tex. 77586.

Information on the Luscombe UC-90 and the
Luscombe UC-90A purchased and evaluated by
US forces in Panama in 1942. Any documents or
photographs relating to these specific aircraft
would be appreciated. Contact: James B. Zazas,
Rte. 3, Box 389, Carthage, N. C. 28327.

Seeking North American active-duty/guard & re-
serve unit patches, also state/province plates to
display with the patches. Contact: Gene Barrett,
1019 E. 25th St., Cheyenne, Wyo. 82001.

Information on the whereabouts of Francis J.
d’Entremont, also known as “Lucky Pierre,” who
flew P-47s in the 34th Squadron, 413th Fighter
Group, from Okinawa in 1946. | believe he was
from California. Contact: Ed Poole, 303 N. 90th
St., Milwaukee, Wis. 53226.

B-24 Liberator

50th Anniversary
Commemorative Belt Buckle

Each Buckle individually serial numpe_red
Two Color baked on epoxy finish

s' 6-95 each

This is the first notice of issue for this limited edition
commemorative. Painstaking detail and hand crafts-
manship have been combined to produce one of the
most striking buckles we have ever made. In addition,
the back side of each buckle contains a cast hustory
plate along with an engraved serial number. Because
of the small quantity of buckles produced, we urge
you to order today. These limited edition buckles are
in stock and available for immediate delivery.

Buckle Connection
31518 Anacapa View
Malibu, California 90265

US and Canada add 5150 for shipping. CA res. add 644%
sales tax_ Visa & Master Card—include cardno. & Exp.

phone orders: 805-486-9794
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MODELS

Fully assembled, professionally made
collector-scale models with a highly
detailed finish. Resonable prices.
T-37, T-38, F-15, A-7D, C-5, B-2,
KC-135, C-130H, F-16, P-51D . . .
Choose from our wide selection of
models from a large inventory.

Satisfaction guaranteed

or your money back.

Send or call for color brochure and
pricelist:

SHOWCASE

MODEL COMPANY
PO Box 175, Dpt. F3
Dumont, NJ 07628
(201) 384-0923
Supplier to the aircraft industry.
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Original Goatskin A2 Jacket
“Colonel Jim Goodson Edition™

Special Program Fi
for Members A A
Sponsored by

10% off to AFA members

» Free Shipping
o Fast UPS Delivery %EE?
e Longs and Large Sizes
up to 54 Available ~ $225.00

To order or for info, call, toll-free

1-800-633-0092
In Massachusetts 617-227-4986
VISA and MasterCard accepted

PROTECH MARKETING ASSOCIATES
105 Charles St., Suite 662 Boston, MA 02114

MOVING ?

Let us know your new
address six weeks in
advance so that you
don’t miss any copies
of AIR FORCE.

Clip this form and
attach your mailing
label (from the plastic
bag that contained this
copy of your maga-
C zine), and send to:
Air Force Association
Aitn: Change
of Address
1501 Lee Highway
Arlington, VA
22209-1198

Please fasten your mailing label here

Please print your NEW
address here:

NAME

ADDRESS

CITY, STATE, ZIP CODE
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Bulletin Board

Would like to hear from any member of Cadet
Class of 44-E, Columbus, Miss. (USAAF Flight
Training—Pilot). Contact: Capt. Edward J.
O'Brien, USAFR (Ret.), 14 Water St., Assonet,
Mass. 02702.

Information on the whereabouts of Robert
Floyd, who was a gunner in the 781st Bomb
Squadron, 465th Bomb Group, 15th Air Force,
Italy. Last known residence was Las Vegas, Nev,,

or southern California. Contact: Lt. Col. Ben L.
Donahue, USAF (Ret.), 365 Oak St., Mountain
View, Calif. 94041.

Niagara Frontier Aviation and Space Museum
seeks donations of photographs and other mem-
orabilia from World War |l pilots of Curtiss- and
Bell-built aircraft, including 0-52, P-39, P-40,
P-63, and C-46. Contact: Jack B. Prior, Prior Avia-
tion Service, Buffalo Airport, Buffalo, N. Y. 14225.

Air Weather Ass'n

Veterans of the Air Weather Service will hold a
reunion May 23-27, 1990, in San Antonio, Tex.
Contact: Maj. Gen. John W. Collens, USAF (Ret.),
5301 Reservation Rd., Placerville, Calif. 95667.

Burtonwood Ass'n

Personnel stationed at RAF Burtonwood, En-
gland, will hold a reunion May 15-21, 1990, atthe
Hoole Hall Hotel in Chester, England. Contact:
John T. Bado, 3432 N. W. 51st, Oklahoma City,
Okla. 73112. Phone: (405) 942-3127.

Stalag Luft Il

Former prisoners of war who were held in Stalag
Luft il in Germany during World War II, will hold
a reunion April 26-29, 1990, in Norfolk, Va. Con-
tact: Robert L. Weinberg, 2229 Rock Creek Dr.,
Kerrville, Tex. 78028. Phone: (512) 257-4643.

11th Air Force

Veterans of the 11th Air Force are planning a
monument dedication and reunion October 4-7,
1990, for personnel who served during World
War |l in Alaska and the Aleutians. Contact: Lt.
Col. Charles A. Pinney, USAF (Ret.), P. O. Box
375, USAF Academy, Colo. 80840. Phone: (719)
685-1913.

29th Air Service Group

The 29th Air Service Group, 13th Air Force, will
hold a reunion July 10, 1990, in Norfolk, Va. Con-
tact: Frank Pace, 315 W. 15th St., Dover, Ohio
44622. Phone: (216) 343-7855.

P-38 National Ass'n

Former P-38 pilots, crews, builders, and fans will
hold a reunion May 18-21, 1990, at the Universal
Sheraton Hotel in Universal City, Calif. Contact:
P-38 National Association, P. O. Box 1816, Bur-
bank, Calif. 91507.

Class 45-A

Members of Class 45-A (Enid Field, Okla.) are
planning to hold a reunion in March 1990. Con-
tact: Frank A. Therrell, 3303 Shady Cove, Tyler,
Tex. 75707. Phone: (214) 566-2616.

50th Troop Carrier Wing

Members of the 50th Troop Carrier Wing will
hold a reunion September 6-9, 1990, at the Mar-
riott Hotel in Nashville, Tenn. Contact: Frank
Ehrman, 840 Staton Place West Dr., Indianapolis,
Ind. 46234-2162. Phone: (317) 271-8568.

57th Bomb Wing

The 57th Bomb Wing (World War Il), which com-
prised the 12th, 310th, 319th, 321st, and 340th
Bomb Groups and their service squadrons, plus
the 308th Signal Wing, will hold a reunion Octo-
ber 1-7, 1990, at the Sheraton Hotel in Colorado
Springs, Colo. Contact: Robert E. Evans, 1950
Cunningham Dr., Speedway, Ind. 46224-5341.
Phone: (317) 247-7507.

65th Fighter Squadron

The 65th Fighter Squadron, 57th Fighter Group,
will hold a reunion March 29-April 1, 1990. Con-
tact: Bill Hahn, 405 E. Carlton St., Savannah, Ga.
31401. Phone: (912) 236-7810.

318th FIS Officers

Officers of the 318th Fighter Interceptor Squad-
ron “Green Dragons” will hold their annual D. B.
Cooper Practice Dining-In November 17, 1989, at
the McChord AFB Officers' Mess. Contact: Capt.
Robert P. Otto, USAF, 318th FIS/DOW, McChord
AFB, Wash. 98438. Phone: (206) 984-2171. AU-
TOVON: 976-2171.

344th Bomb Group

Members of the 344th Bomb Group (World War
1) will hold a reunion June 7-10, 1990, in Dayton,
Ohio. Contact: Lambert D. Austin, 5747 Darnell,
Houston, Tex. 77096. Phone: (713) 774-3030.

379th Bomb Group

The 379th Bomb Group (World War Il) will hoid a
reunion September 12-16, 1990, in Framing-
ham, Mass. Contact: Ken Hampton, P. O. Box
123, Eatontown, N. J. 07724. Phone: (201) 542-
0713.

4135th SW/35th BW

Members of the 4135th Strategic Wing and 39th
Bomb Wing will hold a reunion March 30-31,
1990, at the Sheraton Coronado in Fort Walton
Beach, Fla. Contact: Rex Nevill, 123 Sotir St.,
Fort Walton Beach, Fla. 32548. Phone: (904)
862-2819 or (904) 897-2312.

405th Fighter-Bomber Group
For the purpose of organizing a reunion, |
would like to hear from personnel of the 405th
Fighter-Bomber Group, which includes the
509th, 510th, and 511th Fighter-Bomber Squad-
rons, stationed at Langley AFB, Va., between
1953 and 1956.
Please contact the address below.
Roger Warren
7550 Palmer Rd.
Reynoldsburg, Ohio 43068

Readers wishing to submit reunion
notices to “Unit Reunions” should
mail their notices well in advance
of the event to: “Unit Reunions,”
Air Force Magazine, 1501 Lee High-
way, Arlington, Va. 22209-1198.
Please designate the unit holding
the reunion, time, location, and a
contact for more information.
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THE AFA
INTRODUCES. ..

...aNEW resource for
employers. ..

...a NEW no cost
alternative for Air
Force personnel
in transition. ..

...The ETS ‘“‘Data

)

Base’".

A NEW AITERNATIVE

People in search of employment are
usually advised to consider out-
placement counseling, working
with agencies, classified ads,
extensive mailings and networking.
Retiring or separating military per-
sonnel are further advised to con-
struct a professional resume that
expresses their work experience in
civilian terms. Personnel in transi-
tion could use all of the above but
should also be certain to take
advantage of the free alternative
offered by AFA—the ETS Data Base
and Employment Transition Service.

THE ETS DATA BASE

ETS has created a software program
which is unique—it can translate
military work experience into terms
more understandable to civilian
employers. In addition, ETS main-
tains a staff of military personnel
specialists to insure that its clients
in industry fully appreciate the
unique skills and extraordinary
training acquired during military
service.

ETS MARKETS TO INDUSTRY

ETS does so at no cost to the job

seeker and on very attractive terms
to employers. The ETS marketing
plan is designed to create a base
of industrial clients which will have
needs at all skill levels and at
locations throughout the USA and
overseas.

A SIMPLE STEP

AFA members can now take advan-
tage of this unique service. Call the
toll free number or return this
coupon for detailed information.

1-800-727-3337, ext. 4883

[L] Yes, Please send me information
on ETS

Name

Address

City State Zip
Employment Transition Service
c¢/o Air Force Association, Box 1189

1501 Lee Highway
Arlington, Va. 22209-1198



== SOME OF TLI= RADIO CALL SIGNS
. USED IN AIR-GROUND OPZ ARE
B
ab Stsvens REALLY OFF-THE-WALL .CONSIDER
THE FOLLOWING FROM THE GI2EAT

u J
T h y NW : HA/RY 1£ 2 (AIRCRAFT) and.
e r e w a g B/GFOOT (AR DEFENSE SECTOR).
R

BIGFOOT, HAIRY ONE, | AM BINGO FUEL.
MUST RTB"™ BECAUSE MY CENTERLINE
FUEL TANK'Z NOT FEEDING.

HAIRY ONE, THIS 1S
HAIRY TWO, YOU
DON'T HAVE A
CENTERUNE TANKI

% BINGO - MINIMUM.
XN RTBE" - RETURN TO BASE.

-

BIGF @ WELL,NOW, UNPE
C@N THOZE AKCUMSTANCES, |
PERMIZZION TO ETB |

12 GRANTED [

YOU MEAN | PIDN'T HAVE
ONE WHEN | TOOK OFF Z

\

AFFIRMATIVE > |

/s
& f]

THANKS TO COL.JAMES
ASCEL %1257 FI5 (ANG) ?
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Outstanding technical
performance. Its what
keeps Mintteman and
Peacekeeper on target, and
gives Rail Garrison and
advanced guidance appli-
cations the capabilities
America depends on.

The Autonetics [CBM
Systems Division of
Rockwell International
has been satisfying these
demands for years. By
delivering quality systems
that meet tme and budget
constraints, as well as
reliability and performance
requirements.

Thats why Autonetics

has been chosen to provide
highly reliable leading-edge
solutions for all ICBMs
operationally deployed by
the Air Force. Why its
perfecting new break-
throughs in guidance
technology such as rad-
hard central processing
units and the Ring Laser
Gyro Advanced Inertial
Measurement Unit, Why it’
developing both launch-
control and security
systems for the Peacekeeper
Rail Garrison Program.
And why it advancing
Command and Control
capabilities for strategic

All our achievements have a common thread.

weapon systems and land
battle management.
Autonetics has been
handling America’s preci-
sion guidance and control
problems for more than
30 vears. And that’s one
thread that won't be broken.
For additional infor-
mation, please contact:
Science and Technology,
Rockwell International,
Autonetics, (714) 762-7775.

N

Rockwell International

..where science gets downtobusiness




EXPERIENCE-IT'S A NATIONAL HSIIGE

McDonnell Douglas’s 18 contract instructors at
Luke AFB represent over 61,000 hours in fighter
aircraft with a total of 27 combat tours and three
MIG kills.

Expenience like that is hard to find cn
active duty these days—but it is a resource too
important to waste. That’s why the Tactical Air
Command selected McDonnell Douglas Training
Systems Inc. to provide academic and simulator
instructors for the F-15 and F-15E Eagle training
programs. McDonnell Douglas retains professional
resources like these Luke instructors for A-10,
OV-10, F-111/EF-111, and F-4 training programs.
It also trains SAC KC-10 aircraws and s going

to train crews for the MAC C-17 airlifters. And
now McDonnell Douglas has been selected by
the U. S. Navy o train aircrews for the E-6A.

Retaining =uman resources is good for
everyone. It's good for the retirees whose skills
are saved. It's good for the students who learn
from experienced instructors. It’s good for the
Air Force which achieves new cost efficiencies in
its training 2-ograms. Everyone wins!

Ameng the leeders tvaining leaders, Steve Harris, top; Jin: Lentzkow,
ini cockpit; and Rob Van Sickle, bottom.

McDonnell Douglasz Training Systems Inc.
3901 Airpor! Freeweay. Suite 100
Bedjord, TX 76023

MCDONNELL DOUGLAS
A company of leaders.






