


THE NEW BEECHCRAFT 1900D.
STANDING TALL.

With a full 71 inches from flat floor to
headliner, the new Be=chcraft 1900D
is literally head and st oulders above
other Mission Suppor: Aircraft. This
airplane has utility that no tubular
design can hope to achieve.

The 1900D will serve in the same
dual role as the citizer-soldiers of the
National Guard by prcviding enhanced
user accommodatior s for its most
important resource— seople—in both
the civilian and military markets.

Beside boarding arid seating 19
passengers in comfoi i, the 1900D
provides 640 cubic fe =t of cargo
volume, the best center-of-gravity
flexibility in its class, &nd easy-on,
easy-off convenience.

The 1900D works for a living.

At typical mission weiiht with 19

passengers and IFR fuel reserves—
consisting of 100 ns_;lutical mile Specifications and Performance
alternate plus 45 minute hold at
8,000 feet—the 1900D has a Crew/Passengers 2/19
range of 700 nautical miles. And Engines: PT6A-67 1,280shp
the 1900D isn't picky; it will accept Balanced Field length,
with enthusiasm unimproved MTOGW 4,380 ft
landing strips. Maximum Speed 291 kts
Dual air conditioning systems Maximum Range, VFR 1,628 nm
provide greater passenger comfort | Weights:
than is currently available in com- Takeoff 16,950 Ibs
muter-class aircraft. Landing 16,100 Ibs
Pilots find it rock steady, and Useful Load 6,700 Ibs
they like the fact that no stability
augmentation system is needed.
To find out more about the latest
Beechcraft Mission Support Aircraft,
call Beech Aircraft Corporation at
1-800-835-7767 Ext. 604 (in the (],?eeChCI‘aﬁ
U.S. and Canada). A Raytheon Company




The CFMb56 Engine...Proven Value
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Victory Over Time

The most durable military/commercial jet engine
in service stays on wing as long as 15,000 hours.. . .
the CFM56.

[t answers the call to power a wide variety of appli-
cations from commercial airliners, to military
tankers, transports, AWACS, reconnaissance, and

VIP executive aircraft.

And through re-engining programs, like the KC-135R,
the CFM56 cost-effectively increases the range and
payload capability of existing aircraft and extends their
lives well into the 21st Century . . . while satisfying
the safety, environmental and performance demands
required of today’s modern aircraft.

CFM56 . . . Value That Grows With Time.

cfm @ international

A joint company of SNECMA, France
and General Electric Co., USA.



Science Teacher Fred Holtzclaw
Has Successtully Created Energy In

A Classroom.

In the nearly 20 years that Mr. Holtzclaw has been teaching high
school science in Tennessee, he’s learned a lot about energy. How to impart
enthusiasm, for instance. The hard work needed to overcome inertia. And most
difficult of all, what to do about burn-out.

He’s not alone. Every day, teachers all over the country face the
same challenges.

That’s why Martin Marietta is helping to underwrite a new regional
Academy for Teachers of Science and Math at the University of Tennessee. It’s
an intensive program of study and discussion for Martin Marietta Fellows; out-
standing educators in all grade levels. Through the Academy, the private sector,
government and academia are all joining together to support a critical educational
initiative by President Bush.

It’s important to help keep things moving in the classroom, and teachers
like Fred Holtzclaw are the right place to start. If we want to fire-up the master-

minds of tomorrow, the best thing we can dois

keep ke OUtStandlng teaCherS eIlerg-lZed tOda}(' 6801 ROCKLEDGE DRIVE, BETHESDA, MARYLAND 20817

MASTERMINDING TOMORROW'S TECHNOLOGIES
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LIGHTSAT
LAUNCHING.

NOW A HORSE
OF A DIFFERENT
COLOR.

Pegasus has outdistanced the field in
spectacular fashion.

This air-launched space booster is the
odds-on favorite for placing lightweight
payloads into low-earth orbit. Into any incli-
nation. In any weather. And for virtually half
the cost of conventional ground launchers.

Missions once considered impractical are
now possible. Like low cost communications
networks. Specialized remote sensing
platforms. Space science and materials-
processing experiments. Or hypersonic sub-
orbital flights for aerodynamics evaluation.

Make your launch reservation with Pegasus.
The winged workhorse is off and running.

For more information, contact: Hercules
Aerospace Company, Missiles, Ordnance &
Space Group, Hercules Plaza, Wilmington,
Delaware 19894 (302) 594-6186
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8 Where the Money Is

Editorial by John T. Correll
Defense spending can be cut, but not
enough to eliminate the deficit.

46 The Way It Was
By Bruce D. Callander
For three years and nine months, the war
dominated every aspect of our lives.

58 The Lessons of North Africa
By John L. Frisbee
In 1943, airpower finally broke loose from
local ground control.

68 What They Really Called Them
By Jeffrey P. Rhodes
The airmen who fly and fix airplanes have 122 USAF Secretariat and Command
their own names for their machines. and Staff

A photo directory

74 The Top Crews
By Amy D. Griswold 140 The Robots Are Coming
AFA and the Air Force recognize these By John Rhea
crews as the best of the year. Robots do spot-welding and much more.

86 The Outstanding Airmen of the Year 149 The First Is First
By Susan Katz Keating By James A. McDonnell, Jr.
AFA honors these twelve distinguished AFA honors the Academy's outstanding
airmen. squadron of the year.

96 Total Force Showcase 156 The Von Karman Scholarships
By Daniel M. Sheehan Ten AFROTC graduates receive AEF
These are the top airmen and units in the advanced-study grants.
Guard and Reserve.

104 The Team of the Year
By Colleen A. Nash
The Services career field reaps the 116
laurels.
110 Their Finest Hour

By C. V. Glines
In the Battle of Britain, the fate of a

About the cover: This intrepid
aviator originally appeared on a
poster urging citizens to buy 116 The YF-23 Rolls Out

war bonds. For more on the By Jeffrey P. Rhodes

tenor and tempo of life during The public gets a look at the first of the
World War I, see p. 46. competing ATF prototypes.

nation hung on victory in the air.
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COLLINS. THE ONLY GPS EQUI

With over 1,000 sets delivered, Collins Navstar
GPS equipment is the overwhelming choice of the U.S.
military. Teday, it’s or: everything from Army ground
vehicles to aircraft carriers. Supersonic fighters ta sub-
marines. And tactical cruise missiles to helicopters. In

all, Collins GPS is on almost 100 different vehicle types.

And government plars call for adding over 100 more.
Through aggressive applications of advanced

technology, we've reduced the weight and cost of our
GPS waile increasing its reliability. For this, we won the
DoD’s 1988 VECP Contractor of the Year Award. The
U.S. Navy selected our GPS sets for its SLAM and
Tomahawk cruise missiles. And, independently, we've
developed an advanced technology miniature airborne
GPS receiver. We're also working with DARPA on a
GPS receiver that fits in the palm of your hand.




PMENT THAT’S OUT IN FORCE.

So don’t be misled. One name in GPS equipment
still ranks high above the rest. Collins GPS, standard Rockwell International

issue for the U.S. military and standard-bearer for
the world.

For more information, contact: Collins Gov-
ernment Avionics Division, Rockwell International,

400 Collins Road NE, Cedar Rapids, [owa 52498. @@EMN@ '{ \;‘ D(& J ‘;} D@@
(319) 395-2208. Telex 464-421 COLLENGR CDR. \

...wherescience gets down tobusiness




By John T. Correll, Editor in Chief

I N marathon sessions planned for
early September, White House and
congressional negotiators will grap-
ple again with the most difficult prob-
lem in Washington: the federal deficit,
which in 1991 promises to hit $164
billion or $232 billion—or $305 billion
—depending on how one chooses to
count.

If the government cannot, by action
or artifice, get the number close to
the legal ceiling of $64 billion by the
middle of October, the Gramm-Rud-
man-Hollings deficit reduction act
will take over and begin assessing the
cuts automatically.

So far, the only strong action has
been to cut defense. The 1991 reduc-
tions, nominally based on diminish-
ing military requirements, are in fact
driven by financial pressures. The na-
tion believes that the present defense
program is unaffordable and that it
offers a relatively painless solution to
the deficit.

Rep. Les Aspin (D-Wis.), chairman
of the House Armed Services Com-
mittee, predicts that “the budget ne-
gotiations are going to come up with
anumber for defense that is notin any
way related to the threat but is related
to the politics of the budget resolu-
tion.”

The political consensus is that 1991
defense cuts are the first big install-
ment toward a twenty-five percent
force reduction over five years.

The Deficit. In July, the Congres-
sional Budget Office raised its
“baseline” deficit projection—the
outcome if spending and revenue
plans are unchanged—to $164 bil-
lion. If money the Resolution Trust
Corp. needs for the savings and loan
bailout is counted toward the deficit,
the total rises to $232 billion. If a So-
cial Security trust fund “surplus” is
factored out of the accounting, the
deficit is $305 billion.

By law, the deficit is measured in
outlays, or funds that the government
actually expends during the year in
question. The authorization bill
adopted by the House Armed Ser-
vices Committee—reducing troop
levels by 129,000 next year and termi-
nating eighteen weapon programs—

would save $7.8 billion in 1991 out-
lays. A somewhat less severe Senate
bill saves $6.3 billian. These are small
drops in a very large bucket.

Applying the Proceeds. Defense
has been cut every year since 19€8,
but the savings were not applied to
the deficit. Congress simply trans-
ferred the money into other spending
categories. This habit shows every
sign of continuing.

In July, the House Appropriations
Committee—humming, then singing
“The Battle Hymn of the Republic”—
added $4.4 billion to the budget re-
quest of $166.23 billion for education,
human services, health, and labor
programs in 1991. That bill, along
with three others from this commit-
tee, wauld appropriate $13.24 billion
not requested in the budget proposal.

Defense and the Deficit. Despite
the popular belief that defense
caused the deficit, the trend lines
head indiverging directions. The defi-
cit is going up while defense is going
down.

In 1690, defense spending will be
5.5 pe-cent of the Gross National
Product—substantially less than in
the 1950s and 1960s. The House
Armed Services Committee cuts
would take it down to 4.8 percent in
1991.

By contrast, entitiement and bene-
fit programs rose to 11.1 percent of
GNP in 1990 and will be 11.8 percent
in 1991. This is the only category in
which “ederal spending grows faster
than GNP.

The House authorization bill pro-
poses 1991 defense outlays of $295.5

billion. In its baseline-plus-bailout
configuration, the deficit pulls within
hailing distance of that number and,
without the screen of a trust fund off-
set, would exceed it.

Income and Outgo. Federal reve-
nuesin 1991 are estimated at 19.3 per-
cent of GNP. This approximates the
pattern of the past twenty years, when
overall revenues averaged 18.64 per-
cent. The internal breakout, however,
has changed significantly.

As a percentage of government rev-
enue, social insurance taxes are now
approximately twice their share in the
early 1960s. “Growth in social insur-
ance taxes has roughly coincided
with expansion of benefits under the
entitlement programs for which they
are earmarked,” the Congressional
Budget Office says.

The Double Balk. The basic prob-
lem is that, while revenues are 19.1
percent of GNP, outlays are 22.6 per-
cent. Over the next five years, the gap
will narrow, but an appreciable gap
remains.

President Bush said June 26 that a
deficit solution must include “tax rev-
enue increases” and alteration of en-
titlement programs. He was promptly
clobbered for reneging on his “read
my lips” pledge not to raise taxes and
for explicitly targeting entitlement
benefits. The President retreated to a
less embattled position.

Profiles in Affordability. The nation
that spent 8.2 percent of GNP on de-
fense in 1960 and 7.8 percent in 1970
is not beggared by 5.5 percent in
1990. Nonaffordability is a bogus is-
sue.

Perhaps we can spend less on de-
fense, but that will not erase the defi-
cit. That isn't where the money—or
the problem—is. if entitilement pro-
grams and the tax structure are un-
touchable, the deficit has a long fu-
ture.

Meanwhile, as an indicator of rela-
tive affordability, the budget-busting
package reported out by the House
Appropriations Committee in July in-
cludes development money for a
“magnetic levitation train” to replace
old-timey trains that run on wheels
and tracks. o
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THE FIRST .45 EVER ISSUED TO HONOR

THE U.S. AIR FORCE

Limited Edition: 1917
rat Gold
iI5ACP

"The world's
most power-
ful military
automatic
e pistol honors
the world's most powerful Air Force!

1l the enemies of the Free World in this century

have heard the mighty roar and felt the

powerful blast of "Old Forty-Five," the most
powerful military-issued pistol in history.

Three generations of Americans fought with it—
firstagainst the Kaiser, then against the Fuhrerand the
Emperor, and twice against the Communists.

If you were born between the late 1800s and 1968,
it is the symbol of your time, your day, your age. And
future Americans will look back on our ime, with rev-
erence, as the ".45 Era."

But now "Old Slabsides" is retiring from the air-
ways, replaced by the new 9mm pistol, so we can fire
the same ammo as our NATO Allies who don't have
the more powerful .45.

How much longer will the .45 be made? No one
knows. But while it is, we're proud to salute the
Americans of the .45 Era" by issuing a separate, firing,
Commemorative .45 in honor of each of the four
American armed forces that carried it.

24-Karat Gold Plating

The first gun in the series honors vur American air
combat arm—the U.5. Air Force. When vou pick up
this three pound slab of stee! and gold, you'll hold the
finest, firing, limited edition .45 ever made—espe-
cially in this reasonable price category.

Custom-made grips, of fossilized ivory combined
with polymers for split recistence, compliment the
mirror-polished slide, receiver and ten 24-Karat Gold
plated parts. As a proper memorial to the Air force,
patriotic symbols and inscriptions are deeply etched
and 24-Karat Gold plated across the slide.

Your name or that of a2 family member can be
engraved on the reverse of the slide, along with other
data to make this gun a last ng, personal memorial.

Limited Edition: Fires .45 ACP

The worldwide edition limit is only 1,911 guns,
in honor of the year it was adopted for military use.
This highly restricted limit guarantees rarity and col-
lector value. Even the serial numbers are special,
numbered between 0001 and 1911, with the prefix
"USAF" for U.S. Air Force.

This is the military-model .45 M1911A1, and all
parts are interchangeable with standard government

% =

issued guns; it fires .45 ACP ammo. It is even fitted
with a rare and desirable lanyard with gold-plated
mounts.

Each pistol is built by the gunsmiths of Thompson/
Auto-Ordnance, the company founded by General
John T. Thompson, who developed the .45 auto-load-
ing cartridge, helped develop the .45 pistol and who
invented the Thompson Submachine Gun. NRA test
firings of their .45 show accuracy "significantly better
than the average."

To wall mount or desktop display this museum
quality firearm, a velvet lined, furniture-finished
American Walnut Display Case, measuring 14"x8"x3",

T MY SON_JEHN, IR
FROM JOHN R WILLIAMYS - (9%

Personalized engraving available on right side of slide.

is available. The locking glass lid protects your invest-
ment from dust and unauthorized handling.

Three other .45 Commemoratives, honoring the
U.S. Army, U.S. Marine Corps and U.S. Navy, are also
available. Each has different exotic wood grips, his-
torical etchings, medallions, lanyard and case liner
colors and serial number prefixes appropriate to each
service branch, to make all four .45s distinctive. The
entire set of four is called "The Armed Forces Com-
memorative .45 Collection."

Satisfaction Guaranteed

This is available exclusively from The American
Historical Foundation. When you reserve, you will be
made a Member. If you do not have a Federal Firearms
License, we will coordinate delivery through your
local firearms dealer after your reservation is received
here. If you have an FFL, send a signed copy with your
reservation, Satisfaction is guaranteed or you may re-

& AHF

tumn it within 30 days for a full refund.
Yourownership and display of this museum-grade

firearm today—and as a family heirloom tomommow—

says you're proud of our strong national air defense.

I RESERVATION
Please respond by 30 September 1990
Satisfaction Guaranteed or Return in 30 days for Full Refund
To: The American Historical Foundation
1142 West Grace Street, Dept. H301 ]
Richmond, Virginia 23220
Telephone: (804) 353-1812
TOLL FREE: (800) 368-8080
Yes, | wish to reserve the following, firing, Armed Forces
Commemorative 45s, selectively plated with 24-Karat Gold. |
will also receive a Certificate of Authenticity and membership
in the Foundation. Satisfaction guaranteed
Entire Series _ Air Force ___Army
Marine Corps Navy
] My deposit (or credit card authorization) of $95 per Pistol is
enclosed,
[1 Please [} charge or [ | invoice the balance due per Pistol
U in five monthly payments of $180. T in full.
— My payment in full is enclosed ($995 per Pistol; Display
Case, add $85 each).
Please also send the optional American Walnut Display
Case, at $85 for each Pistol reserved.
Please personalize my .45, at $25; send the Engraving Form

Name

Address i :

Daytime Telephone ( :
For Visa, MasterCard or American Express, please send account number,
expiration date and signature, Virginia residents add 45% sales tax.

H301




Essential Force-Multiplier

James Canan’s article on the con-
trol of military forces [see “To Com-
mand, You Must Control,” July 1990
issue, p. 40] was right on the mark but
for one small point, unfortunately
highlighted. There is no question that
we need Joint STARS. Our national
military strategy is Flexible Response
—the ability to respond to any level of
Soviet aggression without resort to
massive use of nuclear weapons.
There are fundamental forces at work
in Europe that will make this more dif-
ficult in the future. NATO nations will
predictably be even more reluctant to
use nuclear weapons on the territory
of east European nations—now
viewed as friendly to the West, not as
Soviet allies. Conventional weapons
must serve former nuclear roles in de-
feating force projection. Soviet force

withdrawal will be encouraged by re-
ciprocal Alliance concessions, likely
including withdrawal of many forces
from Europe. We must do better with
less.

The withdrawal of Soviet forces
from fixed bases in Europe will pro-
vide greater warning time of invasion,
but the withdrawals place at greater
range the targets we must destroy to
stop that invasion. Those targets will
likely be mobile, less predictable, and
less amenable to preplanning. We
must have a capability to strike un-
predicted targets at long range.

Itis not likely that we will wind up in
a war with a Soviet Union controlled
by Mr. Gorbachev or Mr. Yeltsin, but
we should not dismiss the possibility
of a war with a reactionary leader who
has overthrown the existing govern-
ment. it will take longer than it does

today for the Soviets to transport
troops forward—but not nearly so
long as for the US to resurrect decom-
missioned forces.

We may draw four conclusions:

® Future Allied forces opposing a
Soviet invasion of NATO must be rap-
idly retargetable based on informa-
tion available only as the combat un-
folds.

® Future theater nuclear forces
must have long range to strike Soviet
forces in the Soviet Union.

® Long-range conventional capa-
bility, not just nuclear, is needed to
permit the engagement of Soviet forc-
es as they traverse east Europe. This
could both provide greater battle
space in which Soviet forces can be
engaged and reduce (eliminate?) Al-
lied need to resort to nuclear weap-
ons.

C-130H Pilot Seat

(rew Seats

The pilots, air crew and mission operators
who routinely make long-haul flights deserve
better than the unforgiving crew seats found
aboard most military transports and special-
mission aircraft.

That's why IPECO designed the most
comfortable crew seats in the sky: To greatly
reduce crew fatigue, no matter how long the
mission. IPECO provides eleven separate
adjustments.

If all of this sounds too good to be true. ask
the crews who fly the C-130H and C-5B with
IPECO crew seats installed. Both models are
certified to MIL-S-7852B (16G) and are
nationally stock listed.

For more information call IPECO Inc., (213)
973-8870, or write to 15201 So. Prairie Ave.,
Lawndale, CA 90260. FAX: (213) 973-4816.

UPDATE THE IPECO C-5B PILOT/CO-PILOT
SEAT HAS PASSED THE DYNAMIC RE-
QUIREMENTS (16G) OF FAA'S FAR 25.64.

Designed for the Long Hou

C-5B Flight Engineer /
Navigator / Observer Seat




@ L ong-range targeting of relocat-
able or truly mobile forces will be es-
sential.

Joint STARS is thus a perfect fit
with our national and Alliance military
strategy and is an essential force-
multiplier—more essential in the new
environment than it was when it was
conceived.

Edward J. Ohlert
Alexandria, Va.

Not Quick Look

The article “To Command, You
Must Control” did an excellent job in
communicating the need for integrat-
ed command and control in the Air
Force's battle management role. Its
assessment that AWACS and Joint
STARS are critical components in per-
forming that role was right on target. |
wish to point out an error in the arti-
cle, however, regarding the AWACS
upgrade, which appears on p. 43, spe-
cifically the paragraphs relating to the
Electronics Support Measures (ESM)
system.

The ESM system developed for
AWACS (AN/AYR-1) is not the Army
Quick Look system (AN/ALQ-133), nor
is it a derivative of the Quick Look sys-
tem, although both were designed
and developed by UTL Corp. of Dallas.
Your assessment that the inclusion of
the ESM on the E-3 will “move AWACS
way up in class as an air-battle manag-
er” is quite correct, although the re-
quirement and its attendant design
solutions have been anything but
“uncomplicated,” as the article
states.

The initial full-scale development
system has recently been delivered to
the prime contractor, with all twenty-
three line replaceable units having
undergone systems integration and
testing at UTL s facilitiesin Dallas. . . .
The system is a wholly new design,
embodying the latest technologies
and twenty-plus years of UTL’s experi-
ence in the tactical surveillance busi-
ness. Comments on specific perfor-
mance characteristics of the AN/
AYR-1 compared to the ALQ-133
would be classified; however, it can
be stated that the system will provide
a significantly enhanced capability to
the battle management role of
AWACS. This capability would also be
a significant enhancement to other
Csl platforms, such as Joint STARS, in
providing real-time threat/target data
to US and allied forces.

Robert L. Blanchard
UTL Corp.
Dallas, Tex.

Long-Gone Fig Leaf
Mr. Correll’s editorial “Our Fig Leaf
Is Slipping” [see July 1990 issue, p. 7]
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@ MOTOROLA INC.
Government Electronics Group

Keep
alid onit.

Briefcase flexibility keeps your commands secure.

With quick system setup for UHF LOS/SATCOM. It is
Vinson compatible and ANDVT/KYVS5 interoperable
for voice/data. Plus, you can remove the radio for
other special tactical use. Raise the lid on more details,
call Duane Moore: 602/441-4380 or write /o

Box 2606, Scottsdale, AZ 85252. :

is especially disturbing to many of us
young Americans who will ultimately
inherit the effects of today’s budget-
ary and policy blunders. Unfortunate-
ly, he offered as a solution only that
Gramm-Rudman-Hollings has not
worked and that “It’s time we tried a
more realistic approach.” Mr. Correll
mentioned that Sen. Edward M. Ken-
nedy (D-Mass.) charged in February
that “America paid a high price here
at home” for defense spending in the
1980s and that it was high time to cut
defense in favor of our “enormous un-
met national needs.”

| wonder if Senator Kennedy also
mentioned that if it weren’t for de-
fense and related spending in the
1980s, his home state would not have
enjoyed the job growth and prosperi-
ty it did. The growing economic prob-
lems of Massachusetts and the rest of
the northeast, largely resulting from
defense budget cuts, may actually be-
come an unmet national need. The al-
ready behemoth banking-industry
crisis that started in the west is shift-
ing to the east partly because of an
economic downturn caused by in-
creased cuts in defense.

1
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This is a time for the US to expand
high-technology industries for the
purpose of regaining world techno-
logical and economic leadership. VWe
should not smother what may be one
of our last hopes to regain interna-
tional competitiveness. Cutting back
on defense while failing to develop a
coherent industrial policy to use
these technological resources for
commercial and trade exploitation is
arecipe for disaster. The tens of thou-
sands of jobs that have been lost, or
will be lost, will only increase unem-
ployment and related entitlement/
social programs that support people
displaced from the work force. A self-
perpetuating, ever-expanding pattern
forms, with little hope for an escape.

The time has come for politicians to
begin acting like the statesmen and
leaders they claim to be at the ballot
box. It is time for them to begin to
concentrate selflessly on the needs of
the nation more than on the needs of
their careers. Itis time for them to take
and use the responsibility that ac-
companies the power they have been
given and to exercise the leadership
they claim to possess.

If they choose not to do so and con-
tinue to sidestep responsibility with
measures like the formula-driven
Gramm-Rudman-Hollings Act, to
blame the problem on the Pentagcn
and others, and to use such account-
ing “magic” as stealing surpluses
from the Social Security trust fund in
an attempt to make the deficit seem
smaller than it actually is, our naticn
will continue to slip further into debt
while sacrificing its already declining
international competitive position.
The time has come for the US to de-
velop a compatible, long-term eco-
nomic and security policy and stap
fooling itself with “quick fix”
schemes. The future of our nation de-
pends on it.

2d Lt. Michael C. Golden,
AFRES
Goshen, Vt.

What Did Nitemare Sink?

| have a comment or two about Jack
Samson’s article “Nitemare’s Secret
Score” [see April 1990 issue, p. 102]. |
was interested enough to do a little re-
search to try to determine the identity
of the ship sunk that night.

Since the war, the Japanese De-
fense Agency, War History Section,
has compiled a list of every Japanese
warship that served in the conflict,
along with the date and method of
destruction or final disposition.
These data have been published in
several books, including Paul S. Dull's

The Imperial Japanese Navy 1941-
1945 (Naval Institute Press, Annapo-
lis, 1978). There is no record of a cruis-
er being sunk by aircraft in the Pacific
theater on or about August 19, 1944.
The only Japanese cruiser lost that
month was the Natori, sunk by the
submarine USS Hardhead off Luzon
on August 18th. This suggests that Lt.
LeVan’s crew may have only damaged
awarship or sunk an armed merchant
ship, a gallant feat nevertheless!
Mark Bogosian
Cincinnati, Ohio

® Fourteenth Air Force records credit
Capt. Jay LeVan's crew with sinking a
Japanese cruiser on the night of Au-
gust 19, 1944, but we can find no cor-
responding warship in the Japanese
records at our disposal. Perhaps one
of our readers can help clear up this
discrepancy.—THE EDITORS

In the Air at Asche

Let's get a little more light on the
subject. | refer to John L. Frisbee’s ar-
ticle “A Very Special Ace.” [See “Val-
or,” June 1990 issue, p. 57.] Thisis not
to detract in the least from Lt. Bill
Whisner’s exploits on January 1, 1945,
the Monday the Luftwaffe struck Y-29
(Asche, Belgium).

However, the 366th Fighter Group,
which was sharing Y-29 with Col. J. C.
Meyer's group (352d), already had
eight P-47s from the 390th Fighter
Squadron in flight. The two flights en-
gaged a mixed force of fifty to sixty
Me-109s and FW-190s several min-
utes before that force struck Y-29, de-
stroying any hopes the Germans had
for surprise and in turn allowing the
twelve Mustangs of the 487th Squad-
ron, including Lieutenant Whisner's,
to launch their attack safely. The eight
pilots from the 390th Fighter Squad-
ron could claim twelve enemy aircraft
destroyed, two probable, and six
damaged when the attack terminated.

Col. W. Ray Goodrich,
USAF (Ret.)
Oceanside, Calif.

Do you have a comment about a
current issue? Write to “Letters,”
Air Force Magazine, 1501 Lee
Highway, Arlington, VA 22209-
1198. Letters should be concise,
timely, and preferably typed. We
cannot acknowledge receipt of let-
ters. We reserve the right to con-
dense letters as necessary. Un-
signed letters are not acceptable.
Photographs cannot be used or re-
turned.—THE EDITORS
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‘l ost men want a watch

that's handsome...
tough...and built for action.
Croton's new Bombardier
boldly meets the challenge.

With its handsomely
rugged, genuine leather
bezel protector in place,
the Bombardier can take
everything you throw at it, Or,
remove the bezel protector to
show off the precision crafted,
palladium coated enamel case.
Wear it either way!

Made by one of America's most
prestigious watchmakers, Croton's
Bombardier is shock, dust, and
water resistant to 100 feet. Its
precision Swiss quartz movement is

RESERVATION APPLICATION i ==
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47 Richards Avenue 30-Day Money Back Guarantee

Norwalk, Conn. 06857

For Fastest Service Call Toll Free: 1-800-367-4534
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- Rugged Precision for Land, Sea, or Air!

OMBARDIER WATCH

state-of-the-art. Outstanding features
include luminous hands and
numerals, a 24-hour military time
index, calendar window, and a
luxurious, thickly padded genuine
leather band.

TR

Just $34.81 Per Month.
Satisfaction Guaranteed.

Just $275 plus $3.50 shipping and
handling, payable in eight convenient
monthly credit card installments of only
$34.81 each! Three- year manufacturers
warranty and 30-day money back guarantee.
Order now!

CALL TOLL FREE: 1-800-367-4534
Phone orders shipped within 1-2 weeks.
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498-103
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Defense Suppression

Surface Attack

In these days of tightening defense
budgets, air forces are demanding more from
their aircraft programs. Pound for pound, dollar
for dollar, no other fighter in history has
delivered more than the F-16.

It simply performs more roles with more
reliability than anything else that flies. No
matter what the mission, air-to-air, air-to-ground,

Interceptor

USN Adversary

or air-to-surface. No matter what the weather,
day or night. No matter what the tactic. One
awesome force continues to set the standard in
getting the job done.

The F-16.
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Capitol Hill

By Brlan Green, Congressional Editor

The Senate’s Mark

The FY 1991 authorization
bill tracks closely with Sam
Nunn’s alternative defense
strategy. The Air Force would
absorb about half of the
$18.4 billion budget
reduction.

The Senate Armed Services Com-
mittee (SASC) completed work on its
version of the Fiscal Year 1991 de-
fense authorization bill—one that hits
the Air Force hard, closely tracks with
the priorities of SASC Chairman Sen.
Sam Nunn (D-Ga.), and reveals sharp
differences between SASC Demo-
crats and the Republican minority.

The SASC proposal would cut the
defense budget by $18.4 billion, from
$306.9 billion to $288.5 billion, in bud-
get authority (the amount that the
Pentagon and other agencies are per-
mitted to obligate). The Air Force
would absorb about half the cuts.

The bill is underpinned by priorities
set by Senator Nunn that include:

@ Nuclear deterrence at lower levels
of weaponry and a higher degree of
stability. The bill provides funding for
the reduced Administration request
of $2 billion for two B-2 bombers and
an additional $1.8 billion for B-2 R&D
and eliminates procurement money
for rail-garrison Peacekeeper ICBM
launchers.

® A reinforcement strategy, based
on the reduced threat in Europe, the
ability of the South Korean military to
defend against North Korean threats,
and the unlikelihood of a major inter-
vention of US forces in southwest
Asia or the Middle East. The SASC
mark-up calls for reducing US troop
strength in Europe by 50,000 and aim-
ing at a residual strength of 75,000
within five years. While mobility forc-
es will be emphasized in this strategy,
the Committee deleted procurement
funding for the C-17 airlifter due to
development problems and “exces-
sive concurrency.”

e Greater utilization of reserve forc-
es. The Committee added $878 mil-
lion to the Administration's request
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for equipment for the Reserve and Na-
tional Guard components.

e Application of “flexible readi-
ness,” wherein high-priority forces
are maintained at high levels of readi-
ness and operating tempos for “lower
priority forces” can be reduced. The
Committee cut $400 million from the
training and operating tempo request
and added $171 million for advanced
simulators.

® “Thinking smarter, not richer” by
stressing product improvement over
new starts and technological superi-
ority. In this vein, the Committee elim-
inated full-scale development fund-
ing this year for the Advanced Tactical
Fighter (ATF) and added $100 million
“to protect an option for an F-15XX al-
ternative to the ATF.” The Committee
expressed concern that the recent
Major Aircraft Review, which reaf-
firmed the need for the ATF, was too
tightly focused on ATF performance
and requirements and did not consid-
er broader tactical air modernization
issues. While conceding that the
F-15XX would not match ATF perfor-
mance, the Committee suggested
that modernizing air superiority,
close air support, and multirole air-
craft might cost about the same as the
ATF. It directed DoD to conduct a
more comprehensive analysis of tacti-
cal air needs.

The Committee also increased
funding for the defense technology
base program by five percent over FY
1990 funding but reduced SDI fund-
ing from $4.7 billion to $3.7 billion.

Other key program actions by the
Committee include halving the re-
quest for the AIM-120A Advanced
Medium-Range Air-to-Air Missile (AM-
RAAM), from 1,800 missiles to 900
missiles, due to reliability problems,
and terminating the Milstar commu-
nications satellite program due to de-
lays and rising costs and because
command, control, communications,
and intelligence capabilities are “suf-
ficiently robust.” Air Force Secretary
Donald Rice objected vigorously to
the Committee actions on Milstar,
C-17, and ATF.

A strong statement signed by all but
one of the Committee Republicans ar-

gued that US strategic forces should
be reduced in the context of the Stra-
tegic Arms Reduction Talks (START)
and that force planning should not re-
flect anything below levels now pro-
jected by START negotiations. The
minority also contended that the
Committee’s assessment of the threat
in Europe and elsewhere was either
too rosy or too narrowly focused to be
realistic.

The SASC bill may be optimistic.
The House Armed Services Commit-
tee approved an authorization bill of
$283 billion in BA on July 31, and the
budget summit between Administra-
tion and congressional leaders was
widely expected to produce a defense
figure lower than the Administration’s
January budget.

Aspin Opposes B-2

Chairman of the House Armed Ser-
vices Committee Rep. Les Aspin (D-
Wis.) announced his support for ter-
minating the B-2 Stealth bomber pro-
gram. On July 31, HASC voted to de-
lete all B-2 procurement funding from
the FY 1991 budget, meaning that the
B-2 issue must now be settled in a
conference of Senate and House ne-
gotiators. Representative Aspin said
he based his decision to support ter-
mination on rising unit cost, the fact
that B-2 capabilities have not yet been
proven, and his belief that the bomber
does not make “a unique and neces-
sary contribution over and above stra-
tegic systems we have today.”

The Wisconsin Democrat supports
the “B-2 Termination Bill,” which
would fund only the fifteen B-2s now
authorized but would provide money
for research, development, and flight
testing. He voted against a virtually
identical measure last year when it
was defeated by a vote of 279 to 144.

The Air Force contends that “[The]
proposal to stop production of the
B-2 bomber . . . puts at risk needed
military capability and US technologi-
cal leadership while wasting precious
defense dollars and weakening Amer-
ica’s arms-control position. . . . [It] is
wasteful and strategically unsound. It
epitomizes all that is wrong with the
defense acquisition process.” |
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Actual flight test photo AGM-130. Eglin AFB, Fla.

AGM-130. THE STANDOFF WEAPON SYSTEM
THAT WON'T MAKE A DENT IN THE BUDGET.

In deep strikes against fixed or mobile high-value
targets, precision, payload and range are essential to mis-
sion success. And to aircraft survivability.

The U.S. Air Force/Rockwell AGM-130 standoff
weapon system has proved itself capable of not just fulfill-

ing these requirements, but doing so at an affordable price.

Recent development and operational tests demon-
strated AGM-130’s ability to deliver a 2,000-1b. warhead
with pinpoint accuracy under a rigorous set of tactical
profiles that included various range and altitude fligk-ts.

AGM-130 provides an unmatched combination of
high lethality, aircraft survivability, flight profile flexibility
and low cost. As a powered derivative of the modular

GBU-15 system currently operational with the U.S. Air
Force, it’s built on proven technologies and tactics. And it
benefits from GBU-15’s established production, logistics,
training and support resources.

No other weapon system can deliver as much punch
with as much precision. And no standoff weapon system is
as affordable. For more information, write: Tactical Systems
Division, Rockwell International, 1800 Satellite Blvd.,
Duluth, Georgia 30136, or call (404) 476-6300.

‘l‘ Rockwell International

...where science gets down to business



Aerospace \X/orld

By Jeffrey P. Rhodes, Aeronautics Editor

* This could be called the summer of
NASA’s discontent, as the nation’s
space agency discovered a major
problem with the Hubble Space Tele-
scope, the space shuttle fleet was
grounded, and two astronauts were
suspended.

A two-micron-wide (less than the
width of a human hair) spherical aber-
ration was discovered on the HST
when repeated attempts failed to get
the telescope to focus on a distant
star. Preliminary tests indicate that
the aberration is on the 94.5-inch-
diameter primary mirror. The problem
can likely be traced to the grinding
and polishing of the mirror at the
Hughes Danbury Optical (formerly
Perkin Elmer) plant in Danbury,
Conn., during the early 1980s. 3 =) e

The mirrors were all tested inde- — - - — — —
pendently, but no end-to-end test was Anglo meets American as this Spitfire Mk. IX is flown past the Statue of Liberty. The
performed. Officials at the company July 16 flight was made in commemoration of the fiftieth anniversary of the Battle of
said that such a test would have been g?;‘:: 8":) was SI:P";JWB" leye Jag:,ar Ca;s :;9-: gl.e .lljas 3"“{‘"3’7 0;:29 ;:mgns

ihiti H 5 sh auto manuracturer. airplane, built in the Jaguar ractory astie srom-
ip,:fehs't'i’;;:fo'x ?:&eafé"ﬁugt:l‘;'.; stfgbef wich, England, was modified in 1950 with a second cockpit and used for flight
bles was launched on July 2, with Jet training. Later it served as a camera ship for the 1968 movie “Battle of Britain.

e e

Propulsion Laboratory Director (and
former Air Force Chief of Staff) Lew
Allen, Jr., acting as chairman.

Even with its focusing problems,
the Hubble is as good an observatory
as avery sharp Earth-based telescope
on a good-weather day. Interim fixes
for the Hubble include flexing the mir-
ror with the on-board actuators (to
improve the focus slightly) and using
the same computer enhancement
techniques used on the pictures sent
back from the Pioneer and Voyager
interplanetary probes.

A permanent fix—replacing the
HST's main instrument, the wide field/
planetary camera (already planned
before the problems arose)—will be
accomplished on a space shuttle mis-
sion in 1993. The new camera will fea-
ture “corrective” lenses to minimize
the aberration.

The space shuttle fleet, meanwhile,

; . has been grounded because of a vex-
The Rockwell AGM-130A, the rocket: lled version of the GBU-15 glide bomb A
(shown here on an F-15%}, was recen-g;yogl‘gared for production. Failurgs in early tests ing hydrogen leak that affected both
nearly led to termination of the standoff weapon program. The Air Force is seeking Columbia and Atlantis while the
funding for 960 TV-guided and 3,088 infrared-guided AGM-130s. Air Force Systems spaceships were on the launchpad.
Command'’s Munitions System Division (now the Air Force Development Test Center) Columbia was to be used on STS-35, a
at Eglin AFB, Fla., oversaw AGM-130 development. scientific mission with the four-tele-
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September Anniversaries

® September 2, 1910: Blanche Scott becomes the first American woman to solc,
as she flies a Curtiss Pusher at the Curtiss company field in Hammondsport, N. Y.
She was not granted a pilot’s license, however.

® September 3, 1925: The first Navy dirigible, USS Shenandoah (ZR-1), breaks up
in a storm over Ava, Ohio, Fourteen of the forty-three crew aboard are killed.

® September 17, 1940: Adolf Hitler announces that Operation Sea Lion, the Ger-
man invasion of Great Britain, “has been postponed indefinitely.” This effectively
marks the end of the Battle of Britain, although fighting would continue.

® September 2, 1945: Japanese Foreign Minister Mamoru Shigemitsu and Chief
of Staff Gen. Yoshijiro Umezu sign the instruments of surrender ending World War ||
on board USS Missouri (BB-63) at 9:04 a.m. local time. The next day, USAAF Ma;.
G. E. Cain, flying 2 Douglas C-54, sets a Tokyo-to-Washington, D. C., speed record
of thirty-one hours and twenty-five minutes in getting film of the surrender ceremo-

to the US.

ﬂ?. September 29, 1945; Dr. Wernher von Braun and other leading German rocket
scientists arrive in the US to begin translating documents captured at the Peene-
minde test center. These "Project Paper Clip” engineers would later be instrumen-
tal in the US guided missile and manned space programs.

® September 22, 1950: Air Force Col. David Schilling makes the first nonstop
transatiantic flight in a jet aircraft, flying a Republic F-84E from Manston, England,
to Limestone (now Loring) AFB, Me., in ten hours and one minute. He makes three
in-flight refuelings en route. Lt. Col. William Ritchie, his wingman, has to bail out
over Newfoundland, but is later rescued.

® September 11, 1955: Richard T. Whitcomb of NACA's Langley Memorial Aero-
nautical Laboratory in Hampton, Va., publicly announces the area rule concept of
airplane deelgn. which sharply reduces the increase in drag on an aircraft at super-
sonic speeds. The concept, formulated in 1953, found its first use in the Grumman
F11F and Comlaur F-102 designs.

® September 30, 1955: North American Aviation is selected to build the X-15 high-
altitude, high-speed research aircraft.

® September 21, 1960: Tactical Air Command formally accepts the first Republic
F-105D Thunderchief all-weather fighter in ceremonies at Nellis AFB, Nev. The ai-
craft would not officially enter service until the following year, when deliveries to
Seymour Johnson AFB, N. C., began.

® September 9, 1975: The Vlkingz mission to Mars is launched from Cape Canav-
eral AFS, Fla., atop a Martin Marietta Titan lll/Centaur booster. The spacecraft en-
ters Mars orbit on August 7, 1976, and the lander touches down on September &,
1976. The lander would be shut down in 1980.

® September 17, 1980: “Glory Trip 77," a Boeing LGM-30G Minuteman lli inter-
continental ballistic missile operational test, becomes the longest Minuteman flight
ever. After a 5,600-mile flight from Vandenberg AFB, Calif., the missile's unarmed re-
entry vehicles strike an area of the Pacific Ocean beyond Kwajalein.

® September 13, 1985: The first test of the LTV-Boeing ASM-135A air-launched
antisatellite weapon against a target is successfully carried out over the Westera
Missile Test Range. Launched from an F~15, the missile destroys a satellite orbiting
at a speed of 17,500 mph approximately 290 miles above Earth,

door, and flexed it upward. No dam-
age was done, but checking the door
slowed processing of the Ulysses so-
lar probe. If this probe is not launched
during an October “window,” the mis-
sion will be delayed at least a year.

Two veteran astronauts, Navy Cmdr.
Robert L. Gibson and Navy Capt. Da-
vid M. Walker, were suspended from
flight assignments on July 9 for violat-
ing flight crew operations guidelines.

Commander Gibson was relieved of
command of STS-46 and removed
from T-38 trainer status for one year
because of his participation in an air-
plane race at a civilian air show in Tex-
as, in which another pilot was killed
after a collision with the astronaut’s
aircraft. Commander Gibson had
flown on Missions 41-B, 61-C, and
STS-27. No replacement astronaut for
his mission was named.

Captain Walker was removed from
STS-44 and suspended from T-38 fly-
ing for sixty days for flying too near a
Pan American commercial airliner in
May 1989. He had flown on Missions
51-A and STS-33. He was replaced by
Air Force Col. Frederick D. Gregory
on the planned March 1991 Depart-
ment of Defense flight.

* VCR ALERT—The award-winning
Public Broadcasting System docu-
mentary series “Nova” will have sev-
eral episodes of particular interest
this fall. “To Boldly Go . . .” (October
16) profiles the Voyager missions to
the outer planets. “Poisoned Winds of
War” (October 23) covers the prolifer-
ation of chemical weapons. “The
Blimp is Back!” (October 30) details
the history and future of airships.
“Killing Machines” (November 13)
discusses the emerging world of
smart weapons. Finally, “Top Gun and
Beyond” (December 11) looks at how

scope, pallet-mounted Astro-1 obser-
vatory, while Atlantis was to be flown
on STS-38, a classified Department of
Defense mission.

Liftoff of STS-35 had already been
delayed because a cooling valve had
to be replaced. However, six hours pri-
or to liftoff on May 30, the leak was
discovered as Columbia was being
fueled. A seventeen-inch fuel discon-
nect valve that feeds liquid hydrogen
from the external tank to the orbiter’s
engines was suspected to be the
cause of the problem.

Columbia was rolled back to the Ve-
hicle Assembly Building (VAB) on
June 12. NASA then sent the discon-
nect valve back to Rockwell for test-
ing, and the valve installed in the re-
piacement orbiter Endeavour was re-
moved and sent to the Kennedy
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Space Center to be fitted in Colum-
bia. A similar leak was then discov-
ered on Atlantis during a tanking test
on June 29, and the orbiter fleet was
effectively grounded.

Further tests indicated that the
problem was not in the disconnect it-
self, but in the flanges at its ends. (Co-
lumbia’s leak seemed to be on the ex-
ternal tank side, while Atlantis’s prob-
lems seemed to be on the orbiter
side.) Tightening the bolts on the
flanges failed to stop the leaks on At-
lantis during a July 25 test. At the end
of July, it appeared that Atlantis would
also have to be rolled back to the VAB.

If these problems were not enough,
on June 5, in the Orbiter Processing
Facility, a personnel bridge suspend-
ed over the payload bay of Discovery
moved, caught the right payload bay

planes and pilots are adapting to high
technology.

* APPOINTED—Brig. Gen. (Maj.
Gen. selectee) John J. Closner IH
has been nominated to become the
new chief of the Air Force Reserve
and commander, Hq. Air Force Re-
serve. If confirmed by the Senate, his
four-year tour will begin November 1.
He has previously served as deputy to
the AFRES chief and commander of
Tenth Air Force. A 1962 graduate of
Texas A&M, he is a command pilot
with more than 5,000 flight hours, all
in fighters.

CMSgt. Gary R. Pfingston, current-
ly the Pacific Air Forces senior enlist-
ed advisor, has been selected as the
tenth Chief Master Sergeant of the
Air Force. He joined the Air Force in
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1962 and has spent most of his career
in aircraft maintenance. He has also
served as a military training instructor
(and later first sergeant) at Lackland
AFB, Tex., and as senior enlisted ad-
visor at the 831st Air Division and
Twelfth Air Force.

Dr. Henry F. Cooper, former US
chief negotiator for the Defense and
Space Arms Talks with the Soviet
Union, has been selected as the new
director of the Strategic Defense Ini-
tiative Organization. He has also
served as assistant director of the US
Arms Control and Disarmament
Agency and Deputy Assistant Secre-
tary of the Air Force for Research, De-
velopment, and Logistics. He holds
advanced degrees from Clemson and
New York universities. He is the third
director of SDIO and the first civilian
to hold the post.

* HONORS—Capt. Brian D. Mac-
Leod, an A-7D pilot with the Air Na-
tional Guard's 178th Tactical Fighter
Group at Springfield, Ohio, has been
selected as 1989’s Koren Kolligian,
Jr., Trophy winner. In November 1989,
then-Lieutenant MacLeod was pre-
paring to land when his aircraft was
struck by lightning. The bolt passed
through the canopy and the pilot’s
helmet, head, and body before exiting
though the metal clips of his survival
seat kit attachments. Stunned and
temporarily blinded, he nevertheless
maintained control until his flight
leader was able to join up. Lieutenant
MacLeod flew on the lead’s wing to
make his approach and was able to
make a single-ship landing. He was
then able to turn off the runway and
shut the aircraft down, although he
needed assistance to get out of the
cockpit. The trophy, presented annu-
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ally since 1958, is awarded to the air-
crew member who best copes with an
in-flight emergency.

The National Aeronautic Associa-
tion has named John T. Griffin, Sr.,
Everett W. Langworthy, Milton O.
Thompson, and Spann Watson as the
Elder Statesmen of Aviation honor-
ees for 1989. Established in 1954, the

Prior to his June 19 flight in the two-seat AMX light attack aircraft, NATO General

Secretary Manfred Waorner (left) goes over the cockpit layout with Aeritalia’s chief test
pilot, Napoleone Bragagnolo. Secretary Wérner flew the AMX-T for just over one hour
at the consortium’s Turin, ltaly, plant. The AMX is a joint venture between Aeritalia and
Aermacchi in Italy and Embraer in Brazil.
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Elder Statesmen awards are present-
ed to those who have made a lifetime
of significant contributions to the de-
velopment of aviation in the US.

* PURCHASES—Loral received a
$71.5 million Air Force Systems Com-
mand Aeronautical Systems Division
(ASD) contract on July 23 to develop
and operate the Special Operations
Forces aircraft aircrew training sys-
tem. The SOF ATS will consist of sim-
ulators and related hardware, course-
work, and academic materials for
crew training. Equally important will
be the system’s capability for near-
real-time full mission rehearsal. The
contract calls for the development of
an ATS for MC-130E/H Combat Talon |
and Il crews. It is first expected to be
operational at Kirtland AFB, N. M., in
1993. The contract includes multiple
development and production options
for training AC-130H/U gunship and
HC-130 tanker crews, as well as
MH-53J Pave Low Ill and MH-60G Pave
Hawk helicopter crews.

Kollsman received a $4 million ASD
contract on July 18 for design, manu-
facture, installation, and test of the
Bomber Airborne Instrumentation
System (BAIS) for Strategic Air Com-
mand B-52G/H and B-1B aircraft.
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BAIS will consist mainly of internally
mounted equipment that will be a var-
iation of the Aircraft Instrumentation
Subsystem of the Air Combat Maneu-
vering Instrumentation (ACMI) sys-
tem used on electronically scored
ranges, such as at Red Flag. The new
system will accept, process, and
transmit aircraft inertial and weapons
data via the other in-place ACMI sub-
systems. BAIS will allow bomber
crews to conduct training with a varie-
ty of air-to-air and air-to-ground
weapons. The company will deliver
four prototype sets in 1992, and the
contract includes options for up to
120 units.

Rockwell received a $59.6 million
ASD contract on June 20 to operate,
maintain, and support the govern-
ment’s space surveillance site in
Maui, Hawaii. The site includes the
Maui Optical and Tracking Identifica-
tion Facility (MOTIF) and the Air Force
Maui Optical Station (AMOS). In addi-
tion to the primary functions, the
company will perform research and
development experiments at AMOS,
which provides measurement sup-
port to various government agencies
and the scientific community. Rock-
well will run the tracking function of
MOTIF, the primary sensor of the Air
Force space track network. The con-
tract runs for one year with four one-
year options.

Litton received a $1.4 million Gen-
eral Dynamics development contract
on June 26 to provide on-board oxy-
gen generating systems (OBOGS)
for F-16 aircraft. An OBOGS uses en-
gine bleed air to provide a continuous
supply of breathing oxygen for the air-
crew. All F-16s currently use a liquid
oxygen system, and an OBOGS
would break the logistical chain
needed to support the liquid oxygen
equipment. The contract calls for de-
livery of five units by mid-1992. Con-
tract options call for the production of
up to 2,500 OBOGS units.

Silicon Graphics received a $32.8
million NASA contract on June 21 to
provide scientific visualization ca-
pabilities for the Numerical Aerody-
namic Simulation (NAS) Processing
System Network (NPSN) main facility
at the Ames Research Center in
Mountain View, Calif. The NSPN is a
premier supercomputer center pro-
viding computational and visualiza-
tion tools to wide range of users. The
facility is tailored to the processing of
computational fluid dynamics and
other large-scale scientific simula-
tion and modeling applications. The
initial order is for thirty graphics sys-
tems.
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Sabreliner Knows

Training Starts

With Experience

The U.S. Air Force values experience—the kind that makes Air Force
training programs succeed. Sabreliner assembled the most experi-
enced technical and aircraft modification team available to design
and deliver the complex T-37B Service Life Extension Program
(SLEP) in support of the San Antonio Air Logistics Command and
the Air Training Command.

Design, testing and production of SLEP kits is underway at
Sabreliner Corp. to extend the service life of as many as 644 Cessna

T-37B primary trainers.

Force programs.

Past and current performance under Air Force and other government
contracts makes Sabreliner a continuing logical choice for other Air

SABRELINER CORPORATION

18118 Chesterfield Airport Road

Telephone 314/537-3660 * Telex 44-7227

Government Operations

Chesterfield, MO 63005

Ford Aerospace received a $55.2
million Air Force Space Command
contract on June 14 for operation,
maintenance, and logistic support of
the Air Force Satellite Control Net-
work. The network, managed by the
2d Satellite Tracking Group at Onizu-
ka AFB, Calif., commands and tracks
weather, navigation, communica-
tions, and reconnaissance satellites
from Onizuka and eight remote track-
ing stations around the world. The
contract runs for one year and in-
cludes four one-year options.

The Navy terminated full-scale en-
gineering development of the P-7A
antisubmarine warfare aircraft on
July 20. The Navy said that the con-
tract was terminated because of
Lockheed’s failure to make adequate
progress toward completion of all
contract phases within the contract
schedule, failure to make progress to-
ward delivery of an aircraft that meets
the contract performance require-
ments, and inability and/or unwilling-
ness to meet other requirements of
the contract. Extensive discussions
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| B Is it live warfare, or is it AAI's On-Board
Electronic Warfare Simulator (OBEWS)?
Pilots can't tell the difference—because

OBEWS is a proven training Sys-
tem thatadds unmatched realism
® (o the everyday training envi-

ronment. OBEWS is embedded. Ideal for training during
everyday sorties, OBEWS provides increased electronic combat
training events and allows use of the terrain for threat masking,

OBEWS is the closest thing this side of real-life electronic
combat you could ask for. It also typifies the AAI philosophy
of developing sensibly designed systems which meet or exceed
high industry standards

The defense community has come to rely on this and
other sensible solutions that have made AAI a major contractor
of complex-technology systems.
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were held between the Navy and
Lockheed over the last several
months to try to resolve the problems,
but the effort was not successful.
Lockheed was to build two prototype
P-7As, which would have replaced the
Lockheed P-3 Orion, and up to 123
production aircraft. The Navy said
that the P-3C Update |l force will be
upgraded with the Update IV avionics
suite starting in 1993, and this will
provide the needed ASW capability
until an alternative to the P-7A can be
determined.

* DELIVERIES—The fifty-ninth and
final Lockheed F-117A Stealth fight-
er was delivered to the Air Force in
ceremonies at the company’s Palm-
dale, Calif., facility on July 12. The air-
craft was delivered two months ahead
of schedule. Lockheed produced
eight aircraft per year over seven fuli
years of production and completed
delivery of the fleet under budget.
Work on the top-secret F-117 began in
1978, and the plane first flew in 1981.
Lockheed test pilot Hal Farley (not Bill
Park, as reported in the July issue)
made the first flight. The fifty-six re-
maining F-117s are flown by the 37th
Tactical Fighter Wing, based at the To-
nopah Test Range in Nevada. Three
F-117As have been lost in separate
accidents, all prior to 1987.

Contel transferred title of the
Tracking and Data Relay Satellite
System (TDRSS) to NASA on July 1.
Under the agreement signed in late
June, Contel transferred ownership
of the communications system forty-
two months earlier than called for in
the original contract but will continue
to run the three-satellite system (two
operational and one on-orbit spare)
and the ground terminal at White
Sands, N. M., until 1995. The TRW-
built TDRSS satellites are used to re-
lay telemetry and voice communica-
tions from space shuttles (and other
spacecraft) to ground controllers,
eliminating the need for a number of
ground stations. The early title trans-
fer is expected to save the govern-
ment approximately $16 million.

Loral delivered the first production
AN/ALR-56M radar warning receiver
to the Air Force in ceremonies at the
company's plant in Yonkers, N. Y., on
July 20. The ALR-56M is based on the
ALR-56C used in the F-15 and pro-
vides programmable, continuous
protection for the aircraft from pulse,
continuous wave, and pulse-Doppler
emitters from the air, on the ground,
or at sea. It is fully compatible with
other on-board avionics, jammers,
and radar systems. The first unit will
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and Parallel Interface ® Three Audio Channels ® Electronic
Frame Indexing ® High Speed Search (forward and reverse)

® Visual Event Marker

The V-301's rugged mainframe design is identical to our present
SVCR-120R VHS recorder. Over 1,200 SVCR's are in use at major
test facilities and operational airborne programs. High reliability and
ease of maintenance of the SVCR are a matter of record on flight test
programs including B-1B, B-2, F-15, F-16, F/A-18, F-111, AHIP and
Space Shuttle. The SVCR recorder is also standard equipment on the
TGM Maverick Missile, OV-10D and the SH-60ASW Helicopter.

Contact us to see how the new Super VHS V-301 can meet your
requirements for in-flight video and digital data recording.
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Photo-Sonics, Inc.
820 S. Mariposa St., Burbank, CA 91506

213-849-6251/818-842-2141, Fax 818-842-2610, Telex 67-3205

be installed on a General Dynamics
F-16 Block 50 aircraft, as will most of
the other ALR-56Ms. Other applica-
tions for the receiver include the new
AC-130U gunships and RF-4C recon-
naissance aircraft. The company will
deliver eighteen additional ALR-56Ms
by next April and is under contract for
101 systems under the first produc-
tion option.

% MILESTONES—When the Boeing
EC-135C Airborne Command Post
aircraft landed at Offutt AFB, Neb., at

2:28 p.m. CDT July 24, it marked the
end of twenty-nine years and nearly
six months of continuous airborne
alert for the Strategic Air Command
aircraft. Dubbed “Looking Glass,” the
planes and their equipment provided
a backup means of controlling
manned bombers and launching
land-based intercontinental ballistic
missiles in case a nuclear attack
wiped out the conventional com-
mand and control system. The flights
normally carry a flight crew of four, a
SAC general officer, and a battle staff
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of eighteen. Gen. John T. Chain, Jr,,
the commander in chief of SAC,
served as mission commander on the
last of the continuous flights. The first
mission took off on February 3, 1961,
and there has been at least one
EC-135 airborne ever since. Nine
EC-135Cs are used in the “Looking
Glass” mission, and the aircraft will
continue to be flown on random sor-
ties. The remainder of the time, the
aircraft will remain on quick-reaction
ground alert status.

The US began the removal of
chemical weapons from West Ger-
many on July 26. Operation Lind-
worm, the three-step removal pro-
cess, began at the town of Clausen,
where 100,000 chemical artillery
shells were trucked out in vapor-proof
steel containers. The containers were
placed on twenty trucks that were part
of a heavily guarded eighty-vehicle
convoy that moved through several
small villages and then to a closed Au-
tobahn. The shells were first taken to
the rail depot at Miesau, then shipped
to the port of Nordenham, where they
were loaded aboard two US Navy
ships. The rounds will be taken to
Johnston Atoll in the South Pacific,
where they will be destroyed at new
US facilities there. The shells are filled
with sarin and VX, both of which para-
lyze the respiratory system and dis-
tort nerve impulses. Unlike newer bi-
nary chemical weapons, in which the
agents are not mixed until launched
or released, the sarin and VX in this
shipment of shells were premixed and
“live.”

A joint USAF-Army exercise started
on July 23 in the United States and in
Germany and ran for two weeks, but
participants stayed at their home sta-
tions. Dubbed Warrior Flag, this exer-
cise was the first dual-hub distribut-
ed war-gaming exercise in American
history. Personnel from the 4441st
Tactical Training Group (Blue Flag) at
Hurlburt Field, Fla., and their coun-
terparts at the Warrior Preparation
Center in Einsiedlerhof, West Germa-
ny, linked up via satellites and com-
puters to conduct the joint task force
exercise involving US military sup-
port to a fictitious Third World ally.
Blue Flag personnel conducted the
air war, while Warrior Preparation
Center personnel controlled the
ground and naval forces. Distributed
war-gaming is based on integrated
models and simulations and uses the
latest intelligence available to mimic
current international situations. The
war games provide excellent training
at low cost, as no travel is involved and
there are opposing commanders with
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unscripted results. Secure voice, fac-
simile, data, and video transmissions
are used throughout the system,
which will be expanded to other US
facilities.

On June 21, the McDonnell Doug-
las F-15 SMTD (short takeoff, land-
ing, and maneuvering technology
demonstrator) became the first air-
craft ever to employ thrust reversing
to decelerate from supersonic flight
during a sortie over Edwards AFB,
Calif. The maneuver began when Air
Force Lt. Col. Greg Lewis and com-

US. Al Force F-15E Eagle
-and BRU-47IA armament systems

Lol
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pany pilot Larry Walker set the NF-
15B’s Pratt & Whitney—built, two-di-
mensional nozzles to the maximum
reverse thrust configuration (main ex-
haust completely closed with the ef-
flux forced out of louvers at the top
and bottom of the nozzle) while cruis-
ing at Mach 1.4 at 40,000 feet. Less
than thirty seconds later, the aircraft
stabilized at Mach .8. At the same
time, a chase pilot flying a conven-
tional F-15A used speed brakes and
idle thrust to slow down and was more
than a mile ahead of the STOL Dem-
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onstrator when his aircraft stabilized
at Mach .8. This was the STOL Demon-
strator’s thirty-fourth flight with the
nozzles installed. It was also recently
announced that the program has re-
ceived additional funding and will
continue until the spring of 1991.
The 329th and last example of the
Saab Viggen (Thunderbolt) fighter/
attack/reconnaissance/interceptar
aircraft line was delivered to the
Swedish Air Force in ceremonies at
the company’s Linképing, Sweden,
facility on June 29. ‘Work on the Vig-
gen, which has canards and a deka
wing, began in 1961. First flight came
on February 8, 1967, when company
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pilot Erik Dahistréom flew the proto-
type for forty-three minutes. The Vig-
gen became operational in 1972. Pro-
duction of the prototypes and AJ 37
(fighter/attack), SF anc SH 37 (recon-
naissance). and Sk 37 (two-seat trzin-
er) versions totaled 180 aircraft. The
final version, the JA 37, is the sincle-
seat interceptor.

Two teams flying the McDonnell
Douglas F-15E finished first and sec-
ond in Tactical Air Command’s Long
Rifle gunnery competition. It was the
F-15E's first competition against oth-
er aircraft. A team from the 4th Tacti-
cal Fighter Wing at Seymour Johnson
AFB, N. C., won the meet, scoring
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2,586 of a possible 3,200 points. A
team from the 405th Tactical Training
Wing at Luke AFB, Ariz., was second.
A 4th TFW crew, Capt. Mark Stevens
and Capt. Kevin Thompson, claimed
best overall aircrew. The F-15Es com-
peted against F-4s, F-16s, F-111s, and
A-10s in the annual meet, which tests
the ability of Ninth Air Force and
Twelfth Air Force crews to plan mis-
sions on short notice and hit multiple
ground targets accurately on a single
flight after flying long distances.

An F-111D (serial number 68-0165)
from the 27th Tactical Fighter Wing at
Cannon AFB, N. M., recently became
the first of the General Dynamics
swingwing deep strike aircraft to
pass the 5,000-flight-hour plateau.
The aircraft was crewed by Col. John
Osborn, the 524th Tactical Fighter
Training Squadron commander, and
Capt. Thomas B. Wade on the mile-
stone flight. This particular F-111 was
also the first D model to pass 2,000
flight hours (in 1980) and 4,000 flight
hours (in 1986).

* NEWS NOTES—Under a reorgani-
zation announced on July 13, Alas-
kan Air Command ceased to exist on
August 9. The former command now
becomes a numbered air force (Elev-
enth) under Pacific Air Forces. The
conversion brings the Air Force com-
mand structure in Alaska in line with
other Alaskan Command service
components. The total number of Air
Force personnel in Alaska will not
change, but approximately 130 AAC
headquarters personnel will be trans-
ferred to other base-level units.

On June 28, Secretary of Defense
Richard Cheney approved a Joint
Chiefs of Staff recommendation to
eliminate seventy-eight general and
flag officer positions over the next
four years. The seven percent reduc-
tion will eliminate thirty-three gener-
al-officer slots (out of 407 generals)
from the Army, twenty-seven (of 338)
from the Air Force, three (of seventy)
from the Marine Corps, and fifteen (of
258) Navy flag officers. Twenty slots
are to be eliminated by 1991.

First Lady Barbara Bush chris-
tened Navy’s newest aircraft carrier,
USS George Washington, (CVN-73) in
ceremonies at the Newport News (Va.)
Shipbuilding & Drydock Co. on July
21. The 91,000-ton nuclear-powered
ship is the sixth Nimitz-class carrier,
and, like its sister ships Nimitz,
Dwight D. Eisenhower, Carl Vinson,
Theodore Roosevelt, and Abraham
Lincoln, is 1,092 feet long. It has a 4.5-
acre flight deck and will accommo-
date eighty aircraft. The ship will have
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LTV/FMA team has 130-year headstart on JPATS.

In the search for our country’s next trainer, LTV
Aircraft Products Group evaluated more than two
dozen candidates from around the world.

Jets. Turboprops. Different seating and wing
configurations. Until we singled out an aircraft
that we believe has all the features to provide the
best training to generations of future Air Force
and Navy pilots: the Pampa 2000.

The Pampa 2000 is a team effort from LTV
and Fabrica Militar de Aviones (FMA) of Argen-
tina. LTV has more than 70 years’ experience in

aviation, making history with aircraft like the
F4U Corsair and the A-7 Corsair II. FMA has
been building military aircraft for more than 60
years. Since 1988, the Pampa has proven itself
with a flawless record in the Argentine Air Force.
Together, LTV and FMA are making the Pampa
2000 a world-class JPATS contender.

Watch for the Pampa trainer as it makes a U.S.

flight demonstration tour this year.
m Aircraft Products Group FMA
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power of the F405. l-
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a complement of 6,000 crewmen.
Capt. Robert Nutwell is the prospec-
tive commanding officer. Newport
News Shipbuilding is also working
on the seventh and eighth Nimitz-
class carriers, USS John C. Stennis
(CVN-74) and USS United States
(CVN-75).

In early summer, Rockwell suc-
cessfully tested its AGM-114 Hellfire
antiarmor missile in an air-to-air
mode at the Army’s Yuma Proving
Ground in Arizona. The missiles were
fired by Army crews flying McDonnell
Douglas AH-64A Apache helicopters
in the lock-on-before-launch mode at
various ranges. The missiles scored
several direct hits against fixed-wing
target drones flying at a speed of ap-
proximately sixty knots and an alti-
tude of nearly 600 feet. The launches
were conducted against blue sky and
clutter backgrounds. The objective of
the air-to-air Hellfire program is to
evaluate the missile's inherent air-to-
air performance and provide data for
future systems.

The National Aviation Hall of Fame
in Dayton, Ohio, launched a $12 mil-
lion fund-raising campaign on June
29 to build a permanent museum.
The new building, a 52,000-square-
foot glass-and-steel structure, will be
built in downtown Dayton and will
feature a 100-foot-tall obelisk symbol-
izing man’s reach for the sky. The new
museum, designed by the firm of Lo-
renz & Williams, is scheduled to open
in early 1993 and will contain hands-
on exhibits and displays and will host
scientific demonstrations and theatri-
cal presentations. The structure will
be built at a cost of $6.5 million, with
$3.5 million earmarked for programs
and exhibits. The final $2 million will
be designated as a contingency fund.
The Hall of Fame was established in
1962 and chartered by Congress in
1964.

A fifty-five-year mystery was solved
on June 24, when the remains of the
Navy dirigible USS Macon (ZRS-5)
were found in 1,500 feet of water off
the California coast near Point Sur.
On February 12, 1935, the Macon'’s tail
fin snapped off in a storm. The dam-
aged structure punctured three of the
785-foot-long dirigible’s helium cells,
and the airship and four of its Curtiss
FI9C-2 Sparrowhawk parasite fighters
settled into the sea. All but two of the
crew of eighty-three were later res-
cued. This accident, however, effec-
tively killed the Navy's giant airship
program. The wreckage was found by
the crew of the Navy submersible USS
Sea Cliff (DSB-4), considerably north
of where the Macon's remains had
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been predicted to settle. Two of the
Sparrowhawks are believed to be in
salvageable condition.

% UPDATE—The F-15 pilot who in-
advertently fired a live AIM-9 Side-
winder missile at another F-15 dur-
ing maneuvers over Alaska [see
“Aercspace World,” June 1990] ap-
parently did not realize his airplane
was carrying live ordnance. The two
F-15s were flying from Elmendorf AFB
to King Salmon Airport (a forward op-
erating location), and the flight was a
combined training mission and ferry
flight. The airplane of 1st Lt. Michael
Lynch (the shooter) was carrying
back to King Salmon a live Sidewind-

er that had been repaired. During air-
combat maneuvering, Lieutenant
Lynch pressed the pickle button to
determine if he had radar lock, and
the plane’'s computer cycled through,
realized there was a live round, and
launched it. The plane’s log clearly
showed there would be a live round
on the mission, and the live rounds
are painted with a yellow band, but
this seemingly escaped Lieutenant
Lynch’s notice. The other F-15 pilot
tried evasive maneuvers, but the mis-
sile did $992,058 worth of damages.
Lieutenant Lynch was grounded
pending a review of the accident, and
steps have been taken to prevent a re-
currence. u
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The Nebraska Air Guard’s 173d Tactical
Reconnaissance Group spent a recent
drill weekend working on survival
techniques. Here, Capl. Garry Wells, an
RF-4C backseater, gets pulled aboard a
Nebraska Army Guard UH-1H helicopter.

Sabreliner is designing and manufacturing service life extension program (SLEP) kits
that it will install on these three Cessna T-37B trainers for flight, static, and fatigue
testing. The company, based in St. Louis, Mo., will also deliver up to 644 modification
kits for the T-37 fleel. The SLEP kits, which will extend the useful life of the aircraft by
some 8,000 hours, will be installed by the Air Force.

Senior Staff Changes |

RETIREMENTS: B/G Noah E. Loy; B/G William T. Williams V.

PROMOTIONS: To be AFRES Major General: John J. Closnerlll.

Tc be ANG Major General: Russell C. Davis; Richard W. God-
frey; Jerald D. Slack; Gerald W. Swartzbaugh.

Tc be ANG Brigadier General: John O. Ahnert, Jr.; Charles M.
Butler; Robert D. Cardwell, Jr; Paul G. Cohen; Ronald E. Farrell;
Hugh P. Goettel; Wallace M. Green, Jr.; Don V. Hubbard; Jan P.
Johnson.

Neil D. Kennedy; Lawrence A. Maciariello; Lester L. Mcintyre;
John A. Molini; Herbert J. Spier, Jr.; Errol G. Stump: John M. Wal-
lace; David E. B. Ward; Jerry W. Whitman; Philip A. Williams.

CHANGES: B/G Harcld B. Adams, from Dep. Dir., Force St-uc-
ture and Resources, J-8, JCS, Washington, D. C., to Vice Dir.,
NORAD Cmbt. Ops. Staff, J-31, Hq. NORAD, Cheyenne Mountain
AFB, Colo,, replacing E/G Charles E. Fox, Jr. . . . M/G Edward R.
Bracken, from Dir., Log. Prgms., DCS/L&E, Hg. USAF, Washington,
D. C., to C/S, Hq. AFLC, Wright-Patterson AFB, Ohic, replacing M/
G Dale W. Thompson, Jr. . . . B/G (M/G selectee) John J. Closner
I, from Dep. Chief, Hq. AFRES, Washington, D. C., to Chief, Hg.
AFRES, Washington, D. C., replacing retiring M/G Roger P. Scheer.

B/G Charles E. Fox, Jr., from Vize Dir., NORAD Cmbt. Ops. Staff,
J-31, q. NORAD, Chey=nne Mountain AFB, Colo., to Dep. Cmdr.,
Canadian NORAD Region, NORAD; and Cmdr., 4722d Support
Squadron, TAC, CFB Ncrth Bay, Ontario, Canada, replacing retired
B/G William T. Williams IV . . . B/G Buster C. Glosson, from Dep.
Ass't Sec’y Defense, Legislative Affairs, OSD, Wash ngton, D. C.,to
Dep. Cmdr., Joint Task Force Middle East, USCENTCOM, Navy Mo-
bile Jnits, replacing B/G Harold H. Rhoden . . . Col. (B/G selectee)
Marcelite J. Harris, from Cmdr., 3300th Technical Training Wing,
ATC, K=esler AFB, Miss, to Vice Cmdr,, Oklahoma City ALC, AFLC,
Tinker AFB, Okla., replacing reti-ing B/G John P. Allen, Jr.

MG James W. Hopp, from Cmdr.,, Ogden ALC, AFLC, Hill AFB,
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Utah, to Dir., Log. Prgms., DCS/L&E, Hg. USAF, Washington, D. C.,
replacing M/G Edward R. Bracken . . . B/G Garry A. Schnelzer,
from Prgm. Exec. Officer (PEQ), Space Programs, AFPEO/SP, Los
Angeles AFB, Calif., to Prgm. Exec. Officer (PEQ), Space Pro-
grams, AFPEOQ/SP, Hg. USAF, Washington, D. C. . . . M/G Dale W.
Thompson, Jr., from C/S, Hg. AFLC, Wright-Patterson AFB, Ohio,
to Omdr., Ogder ALC, AFLC, Hill AFB, Utah, replacing M/G James
W. Hopp.

SENIOR ENLISTED ADVISOR (SEA) RETIREMENT: CMSAF
James C. Binnicker.

SEA CHANGES: CMSgt. Richard A. Moon, to SEA, Air National
Guard, Andrews AFB, Md., replacing CMSgt. Richard M. Green.. .
CMSgt. Gary R. Pfingston, from SEA, PACAF, Hickam AFB, Hawaii,
to CMSAF, Hq. USAF, Washington, D. C., replacing retired CMSAF
James C. Binnicker. . .CMSgt. Thomas H. Sanford, to SEA, AFDW,
Bolling AFB, D. C.. replacing retired CMSgt. Francis A. Rago, Jr.

SENIOR EXECUTIVE SERVICE (SES) RETIREMENTS: Carlo P.
Crocetti; William E. Daley.

SES CHANGES: Dora G. Alcala, from Dep. Commandant, Air
Force Professional Manpower and Personnel Management
School. Gunter AFB, Ala., to Dep. for Equal Opportunity, SAF/MIE,
Hg. USAF, Washington, D. C., replacing Estella G. Guerra . . . Wil-
liam A. Davidson, from Dep. for Security and Administrative
Prgms., Washington, D. C., to Dep. Adm. Ass't, SAF/AA, Hg. USAF,
Washington, D. C., replacing Steve Thompson . . . William G. Nor-
tonm, from Dir., Office of Executive Administration, OPM, Washing-
ton, D. C., to Dep. Ass't Sec'y, Manpower and Personnel, SAF/MIM,
Hc. USAF, Wastington, D. C., replacing Virginia L. Brassfield . . .
Gary S. Thurber resigned as Ass't for Contract Administration Ser-
vices, Air Force Contract Management Div., Kirtland AFB,N. M. =
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A
quick comparison
of head-steered

FLIRs built by
major FLIR vendors
for fighter aircraft




A Quick Comparison

Martin Marietta | Texas Instruments Westinghouse
Demonstrated/ pr o ik :
Flight Tested none none
Hardware:
| ) Falcon Eye FLIR
Demonstrated 1. Improved situation
Benefits: none W RTEneEs none
2. Enhanced lethality
Flight Tests 73 flights
Completed: none 100+ flight hours none
Number of Pilots: none 17 pilots none
Host Aircraft: none F-16 B2 test bed, none
AFT/F-16 (under
contract)
S Mach 0.9 @ 300 feet
Operating none 150 -36.000 feet none
Conditions: altitude, 7Gs
Demonstrated
Mission Area
Compatibility:
B CAS none v none
H BAI none v none
M Recce none v none
Preplanned Aone 1. "Pilot friendly" Goe
Growth Options: Maverick interface
2. Laser hardening
3. Advanced window
technology
(partial list)




We put the eye on the Falcon!

Texas Instruments — Inventor of the FLIR

AVIATION WEEK FLIGHT REPORT:

INTEGRATED
AVIONICS
FOR NIGHT ATTACK

PAGE 34

To read more about our CAS flight test results, please see the pilot report in
the April 17, 1989, issue of Aviation Week and Space Technology magazine.

i
TEXAs
INSTRUMENTS

Defense Systems & Electronics Group
Q1-FLCN-901 Dhallas, Texas @1990 T



Aerospace World

To aid in the design of hypersonic
flight vehicles, Arnold Engineering
Development Center, Arnold AFB,
Tenn., gathers boundary layer
stability data from hypersonic wind
tunnel tests with conical and hollow
cylinder models. At left, Don
McCrary, an operations coordinator
with Calspan Corp., which performs
flight dynamics testing at Arnoid,
examines a model in the wind tunnel.
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Today and Tomorrow—
Still at the Cutting Edge

At AIL Systems Inc. our goal has always been
clear. We're committed to anticipating, devel-
oping and integrating the latest technology into
a flexibly engineered EW system that will pro-
vide maximum reliability and performance.

Presently, we proudly point to the defensive
countermeasures system for the B-1B, and the
tactical jamming system for the EF-111A. Our
experience in working on these systems is con-
stantly opening new doors to even more ad-
vances for tomorrow.

We've been at the cutting edge of electronic
technology for the past 45 years and we'll be
there tomorrow.

At AIL . . . the Originator is still the Innovator.
For further information contact:

AlL Systems Inc.

Subsidiary of Eaton Corporation

Commack Road, Deer Park, New York 11729

SYSTEMS INC.




The change had to come.

The future mandates more from less.
That's why GE engineers, working in con-
cert with the U.S. Air Force and Navy, have
created a highly advanced powerplant for
the Advanced Tactical Fighter incorporating
new technologies that dramatically simplify
engine operation and maintenance.

The result is the F120 variable cycle
engine.

The F120 has half the hot-section parts
of today’s best fighter engines. Yet it delivers
a significant increase in dry thrust and a
subsonic economy cruise mode to extend
the ATF’s inherent mission capabilities and
service life.

But that’s the way of the future. More
from less.

GE'’s F120: The power for America’s ATF
and beyond.

GE Aircraft Engines

o
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vision 1s 2020.




We've been out of this worlc




or thirty years.

Since America’s space program began,
every manned space flight has soared with
IBM quality. We've provided everything
from onboard and ground computers to sys-
tems integration and software.

Weve written over 50 million lines of
software code for NASA. More than 10 mil-
lion have been for the Space Shuttle alone.

Our software guides, navigates, controls
and monitors each Shuttle flight. During
our involvement, we've reduced the number
of onboard program errors to near zero.

These achievements haven’t gone unrec-
ognized. NASA gave us its first Excellence
Award for Quality and Productivity, acknowl-
edging our “outstanding contribution to the
nation’s aerospace program.”

That contribution continues. We're now
developing the Data Management System
for the Space Station Freedom. And we're
extensively upgrading the Air Force’s ability
to manage the growing number of satellites.

These projects exemplify how well IBM
solves problems of national importance for
both civilian and military applications.

And as man continues to explore space,

we'll continue to make that quest easier.

|
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For three years and nine months, the
war dominated every aspect of our lives.

TheWayItWas

By Bruce D. Callander

HaT was life like in World
War I1?” he asked.

How do you explain it to a young-
ster raised during the divisive Viet-
nam years? [ dragged out my mental
snapshots of gas rationing, blackout
curtains, and troop trains rattling
through the night. I told him about
V for Victory, Tokyo Rose, and V-
mail letters.

It was no more real to him, I real-
ized, than the Battle of Waterloo.

I realized then how remarkable it
was to have the will of the whole
nation so concentrated on a single
idea. I wonder if we ever will be
united in quite that way again.

In the beginning, of course, we
were not of a single mind. When
Britain and France declared war on
Germany in September of 1939,
only a few Americans thought we
should join them. Most of us wanted
no part of another European quar-
rel. Too many veterans of the last
one still limped on artificial legs or
wheezed through gas-burned lungs.
The United States declared neu-
trality, and we approved.

We had our own problems. The
Great Depression clung like a bad
hangover. Jobs were scarce, and
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Photograph:is by Paul Kennedy

worn-out farms blew away in clouds
of dust. The New York World’s Fair
gave us a look into “The World of
Tomorrow,” but John Steinbeck’s
The Grapes of Wrath depicted real-
ity for millions of Americans.

When Kate Smith dusted off an
Irving Berlin tune from before the
Great War, it became a hit. It was
the introduction to “God Bless
America,” rarely sung these days,
and it summed up our feelings. “As
the storm clouds gather far across
the sea,” it said, “let us all be
thankful for a land that’s free.’|

By the summer of 1940, however,
the clouds had given way to a full-
blown storm in Europe. Hitler had
rolled through the Low Countries
and taken France. Edward R. Mur-
row, with his vivid radio descrip-
tions, brought the London blitz to
our homes. The newsreels showed
us the results. The Royal Air Force,
facing the Luftwaffe in the Battle of
Britain, was down to a handful of
operational aircraft.

America Gears Up

We collected clothing to send
“Bundles for Britain.” Our govern-
ment sent surplus arms and aircraft

Ration coupons, V-mail, a vintage radio,
the fringed window banner, a war bond
poster—and a framed photo of author
Bruce Callander as he was then—recall
the pervasive mood of life in wartime.
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to the Allies and belatedly began
working to build up American de-
fenses. President Roosevelt, al-
ready pressing for a two-ocean
Navy, also called for production of
50,000 planes a year, including a
fleet of new bombers. It seemed like
wishful thinking. So far, the Army
Air Corps had received only thirty-
nine operational B-17s, and the
B-24, designed only the year before,
still was being service-tested.

In the fall of 1940, Congress au-
thorized the activation of the Na-
tional Guard and approved the na-
tion’s first peacetime draft. In that
year’s presidential campaign, both
Roosevelt and Republican presi-
dential nominee Wendell Willkie
supported a stronger national de-
fense and increased aid to Britain,
but both still opposed direct par-
ticipation in a foreign war.

By now, the war in Europe wasn’t
the only threat to the security of the
United States. Japan had invaded
China, gained bases in Indochina,
and signed a ten-year military and
economic alliance with Germany
and Italy. These “Axis Powers”
were pledged to come to each
other’s aid in the event of war with
any nation not then a belligerent.

The comfort facilities in this photo,
found in Air Force Magazine files
unaccompanied by explanatory details,
show a less restrained expression of
anti-Axis sentiments.
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By mid-1941, the fiction of US
neutrality had faded. Congress zp-
proved the Lend-Lease program,
which would enable the nation to
supply military goods to Britain
and, later, to the Soviet Union. The
President ordered a state of un-
limited national emergency. Rest-
less American youngsters set off for
Canada, not to escape the draft, but
to join the Allied forces.

Still, we hoped somehow to stay
out of it. Life, the ten-cent weekly
with all the pictures, carried bright
ads assuring us the good life was
affordable. The new Pontiac prom-
ised luxury for $828. General Elec-
tric offered an electric iron with a
fabric dial ($9.95, ironing board in-
cluded). Bendix advertised a wash-
ing machine so automatic that the
housewife could go to the movies
while the clothes washed them-
selves.

Behind the facade of business as
usual, however, US forces were
gearing up for war. Air Corps
strength grew from 23,000 in 1939,
to 51,0001in 1940, to 152,000in 1941.
The pilot-training rate jumped from
500 per year to 33,000 per year, with
civilian flight schools providing the
first phase of instruction.

The first American bombardiers
were coming out of school at Lowry
Field, Colo. A new Technical Train-
ing Command was producing me-
chanics and technicians. In the
summer of 1941, the US Army Air
Forces was formed. By fall, small
groups of B-17s had reached
Hawaii, and nine bombers had gone
on as far as the Philippines.

It was no longer a question of
whether we would be in the war, but
of when. On December 7, we had
the answer.

After the Japanese assault on
Pearl Harbor, what little antiwar
sentiment remained dissipated in a
frenzy of patriotism. Recruiting of-
fices were jammed. Able-bodied
men of eighteen to thirty-eight were
drafted, and those aged forty-five to
sixty-four were registered. Defer-
ments were allowed only for men in
essential war jobs, agriculture, and
the clergy. Men found unfit for ser-
vice were classified 4-F. Many of
these individuals wore the designa-
tion like a brand of shame.

Women were mobilized as well.
The “Air WACS” alone saw some
40,000 enlistees. Smaller numbers
flew with the Women'’s Airforce Ser-
vice Pilots. For other American
women, Rosie the Riveter and the
Red Cross Girl became role models.

The Arsenal of Democracy

Plants that had been making con-
sumer goods switched almost over-
night to war production. Factories
idle for a decade came to life. Some
twenty-five million workers were
“frozen” in their war jobs, and the
nation went to a forty-eight-hour
work week. There would be no new
automobiles, refrigerators, or wash-
ing machines for the duration.

The ad for a famous candy com-
pany assured readers, “If you can’t
always get your favorite Sampler,
it’s because millions of pounds of
Whitman’s Chocolates are going to
our fighting forces.” One cigarette
company, claiming ink once used in
its packages was needed for Army
camouflage, came out with a plain
wrapper and announced, “Lucky
Strike green has gone to war.”

Mechanics performed minor mir-
acles to keep aging cars in workable
condition. Gasoline was rationed;
an “A” card allowed four gallons per
week. New tires were scarce, and
the still-experimental retreads often
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The war figured cenirally in products for
young people, too. Uncle Sam himself
was a hero in wartime comic books,
copies cf which have since become
treasured and costly collectibles.

peeled like oranges after a few
miles. Sugar, coffee, meat, oils, but-
ter, cheese, and processed foods re-
quired ration points. So did shoes.

The few nondefense products still
being made contained metal sub-
stitutes. In those days before plas-
tics, “victory clocks” had card-
board cases. Price ceilings were set
on everything but farm produce.
Rents were controlled in areas with
defense plants and military bases.
Wages were regulated, and strikes
were limited by law. When railroad
workers threatened to walk out, the
President sent the Army to take
over the lines. Road construction
was halted on all but war-essential
highways.

In Washington, the bureaucracy
swelled with new agencies: The War
Production Board, the War Man-
power Commission, the Board of
Economic Warfare, the Office of
Price Administration, and so on.
Temperary buildings sprang up
along the Mall from the Capitol to
the Washington Monument. Across
the Potomac River from Washing-
ton, a five-sided office complex rose
from a Virginia swamp to provide
headquarters for the military.
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On the Home Front

The rest of the country became,
simply, “The Home Front.” Ameri-
cans dug up their flower beds and
planted vegetables in “victory gar-
dens.” Youngsters collected old
newspapers and scrap metal for re-
cycling into war goods. People gave
blood, bought war bonds, and knit-
ted sweaters for the troops. Maga-
zine articles advised families how to
treat the men returning from com-
bat, but the signals were confused.
Some said, “Encourage them to talk
about their experiences.” Others
said, “Don’t remind them of the
war.”

Early on, cities such as New York
and Washington were blacked out at
night. Small towns followed suit,
their street lights dimmed at night,
their citizens hanging black curtains
in the windows. They were not tar-
gets themselves, they were told, but
their lights might guide enemy
planes to the nearby cities or bases.

Air-raid wardens patrolled the
streets. Civil defense volunteers
stocked makeshift air-raid shelters
and took note of bread trucks that
could be commandeered as am-
bulances. Boy Scouts taught first-

aid classes. Businessmen flew Piper
Cubs with the Civil Air Patrol.
Small boys studied airplane sil-
houettes until they could identify a
Stuka or a P-51 at a glance.

When enemy bombers failed to
materialize, border towns watched
for saboteurs. Those on the coasts
kept an eye out for landing parties
sent from enemy subs and actually
captured a few.

Defense workers were warned to
watch for “Fifth Column” agents
sent to disrupt production. Within
months of Pearl Harbor, 110,000
Japanese-Americans were moved
from west coast states to relocation
camps, where most remained until
1945. The FBI rounded up small
groups of Nazi sympathizers in New
York.

Much of the concern proved un-
founded, and some of the security
measures now seem grotesque. But
the war was taken with deadly se-
riousness. It touched every commu-
nity, every household. Local ration
boards weighed requests with the
solemnity of the Supreme Court and
for their decisions suffered much
the same kind of abuse felt by the
nine high justices. Draft boards felt
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Carefully preserved mementos include a
GF's pay record, drink card, and pass to
a dance at High Wycombe (above).
Belaw, troops shoot their way to the
Japanese stronghofd at an amusement
gallery.

an awful responsibility when casu-
alty lists were posted.

Two phrases probably summed
up the war on tae Home Front as
wel as any. “Don’t you know there’s
a war on?” became the excuse for
empty store shelves, poor service,
late trains, shoddy goods, and early
marriages. When civilians grew
weary of shortages and rationing,
their consolation was that it was all
“for the boys.”

The “boys,” particularly those
stationed overseas, sometimes
wondered what had become of all
the things civilians had given up for
them. GI food was nourishing but
hardly the stuff of a gourmet’s
dreams. Spam was a staple. Milk
and eggs came in powdered form
with instructions to add water.
“S08S,” the international distress
codz, took on new meaning when
the letters were used to describe
creamed chipped beef on toast. A
special strain of butter was devel-
oped for use in tropical climates. It
retained the consistency of grease,
even under intense heat.

K-rations were standard fare for
trocps in the field and for combat
crews on missions. Early versions
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comprised inedible potted meats,
rock-hard biscuits, and tablets that
could be eaten as candy or made
into a delicious drink if one could
find a way to dissolve them. The K-
ration also included two cigarettes
with brand names such as Flzet-
woods and Wings and two sheets of
toilet paper. By war’s end, the ra-
tions had improved somewhat.

Waiting for Zippos

Military bases sprang up all over
the country, but none of them ever
seemed to get finished. New bar-
racks were forever under construc-

tion and were overcrowded as soon
as they opened. PXs were always
waiting for the next shipment of Zip-
po lighters. Parade grounds never
were idle long enough for the grass
to grow. New arrivals were packed
into tent cities.

Service life was an endless suc-
cession of moves, from recruit
training to a series of flight schools
to crew training to overseas the-
aters, with stops at a variety of re-
placement depots in between. Much
of the travel was by troop trains,
sometimes with two men in the low-
er berth and one in the upper, but
more often in aged day coaches.

For married couples, “housing”
usually meant a shabby hotel, a run-

down tourist cabin, or an under-
sized room in somebody’s home.
One pair was about to accept a con-
verted chicken coop when the land-
lady discovered they had a dog and
turned them away.

Service pay was ridiculously low
by today’s standards, but, for many,
it was better than the poverty of the
prewar period. The first draftees
made $21 a month. Later this was
raised to $50.

Even with all the disruptions and
hardships, it was still the most excit-
ing time most of us had ever known.
Prewar servicemen had been treat-
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ed like bums, but Pearl Harbor
changed everything. The uniform—
required wear on duty and off—was
a free ticket to a Broadway show or
a home-cooked Sunday dinner. A
combat ribbon was good for a drink
on the house at many a bar. Almost
every town set up some kind of can-
teen with doughnuts and dancing
for visiting servicemen.

The war invaded our language
with a mixture of service jargon,
government acronyms, and civilian
slang: SNAFU . . . dit, da, dit . . .
feather merchant . . . ninety-day
wonder . . . Sweat itout . . . hot pi-
lot ... Head up and locked . . .
Never volunteer . . . eager beaver
. .. You'll be so-rrr-ry! . . . Hurry
up and wait . . . GI. . . chowhound
. . . Hut, Toop, Threep, Forp . . .
flak . . . Gooney Bird . . . short
snorter . . . dogface . .. Jeep . ..
able, baker, charlie . . . Dear John.

The times gave us a crash course
in geography as well. Americans
who had only a vague notion of the
location of Pearl Harbor before it
was hit could soon pinpoint such
places as Bataan and Anzio. Bomb-
er crews circled unpronounceable
names on their charts and, a few
hours later, were over Schweinfurt,

American industry was the “Arsenal of
Democracy,” turning out legendary
numbers of airplanes (like the B-25s
pictured here), tanks, ships, and guns in
record time.
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Wilhelmshaven, or Ploesti. Dots in
the Pacific became familiar lard-
marks: Wake, Midway, Tarawa,
Guam.

Pounds, Pesos, Lire, Francs

GIs learned to haggle in the mar-
kets of Tunisia and the Philippiries
and to make change in pounds,
pesos, lire, and francs. Youngsters
who, a few years earlier, had read
the funnies in American living
rooms, now pored over Yank maga-
zine in Quonset huts from England
to New Guinea. The world news
was flown overseas in stripped-
down versions of Time, minus the
ads and printed on flimsy paper to
save weight. Overseas, we were al-
lowed to “frank™ our letters (i.e.,
mail them without postage).

The Olympics were canceled for
the duration. The Rose Bowl and
World Series were played, but, with
many of the best athletes in military
uniform, they were not the best of
games. The Miss America contests
continued with no noticeable lack of
talent.

Songwriters set the war to music,
much of it mercifully short-lived. It
described military life (“This is the
Army, Mr. Jones. No private rooms

or telephones”) and dealt with the
problem of lengthy separations
(“Don’t sit under the apple tree with
anyone else but me”). Sentimental
ballads captured the longings of the
troops (“I’ll be home for Christmas,
if only in my dreams”) and their
hopes for better times (“When the
lights come on again all over the
world”).

Show business followed the
forces. Bob Hope and Bing Crosby,
who had romped through a succes-
sion of exotic countries in films,
took off on the road to the war
zones. Martha Raye, Joe E. Brown,
and the Andrews Sisters logged as
much flight time as some combat
crews. Where the stars didn’t go,
there were troupes of eager, if not
always talented, youngsters ready
to entertain.

Back home, Hollywood carried
on, never quite sure whether the
country wanted to see the war on
the screen or get away from it for an
hour or two. The war films were
pretty bad. Extras were scarce, and
major battles had to be simulated
with models and stock newsreel
footage. The results were naval
duels that looked as though they
were fought in somebody’s swim-
ming pool and air strikes in which
the hero took off in one type of plane
and landed in another. Audiences in
GI theaters treated many of these
efforts as high comedy.

Escape films, including the non-

.sensical musicals, were received

more warmly. There were enough
pretty starlets left to decorate them,
and the Hays Office, though still the
guardian of movie morals, seemed
to be less strict about censoring
their skimpy costumes. Nobody
seemed to care that the male chorus
line was made up of teenaged boys
and creaking senior citizens.

Excruciating Detail

The Hollywood film industry also
provided movies specifically for the
armed services. The “Why We
Fight” series dispensed unblushing
propaganda. Training films, many of
them narrated by familiar stars, aug-
mented classroom lectures. Actors
dressed as doctors warned, in ex-
cruciating detail, about the perils of
VD.

Television had yet to invade
American life. Still, the war was
“covered” as no previous event had
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been. Radio provided the sound,
and Life dramatized the action with
stark photos. The newsreels and the
“March of Time” showed the big
picture, and correspondents such as
Ernie Pyle filed reports on troops in
the field. Many of these reporters,
including Pyle, were among the ca-
sualties.

Everybody who was anybody
was “in it.” Jimmy Stewart flew
B-24s. Clark Gable was a gunner,
and a budding guitar-picker named
Ernie Ford was a bombardier. Band
leader Maj. Glenn Miller formed the
forerunner of today’s Air Force
Band.

Keegahim flying!
BUY WAR BONDS

Posters urged Americans to buy bonds,
save scrap, apply for work in armament
factories, plant victory gardens, and
keep their lips buttoned about defense
matters.

Even the comic-strip characters
gotinit. “Smilin’ Jack” and the gang
from “Gasoline Alley” joined up.
When the USAAF began giving
some flight school graduates a new
warrant officer grade instead of
commissions, artist Milton Caniff
helped to sell the program by send-
ing the hero of “Terry and the Pi-
rates” through pilot training and
making him a flight officer. The less
glamorous side of service life was
recorded in “The Sad Sack” and
Sgt. Bill Mauldin’s “Up Front” with
the irreverent Willie and Joe.

Pinup pictures decorated a thou-
sand line shops and a million foot-
lockers. In those days before Play-
boy Magazine, the photos demand-
ed more of the viewer’s imagination.
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American ingenuity: Somewhere in the
China-Burma-india theater, the troops

modified and reroofed the remains of an
aircraft to serve as the Base Operations
shack.

Lana Turner in a sweater, Betty
Grable in a bathing suit, and Rita
Hayworth in a lace nightgown were
enough. Mae West lent her name to
the inflatable life jacket. Varga and
Petty girls, copied from the air-
brushed art in Esquire, graced the
noses of countless bombers with
names such as Battlin’ Betty, Paper
Doll, and Miss Behavin’.

Veronica Lake, famous for the
long blond hair that always ob-
scured one eye, sacrificed her glam-
or to the war effort and tucked her
tresses into a net as an example to
women working around machinery.
Bosomy Carole Landis did her bit
for the troops in all war zones one
Christmas by answering a service-
man’s request that she sigh, just
sigh, into the shortwave micro-
phone.

Preserving Morale

It was, in other ways, a more in-
nocent time. The press covered the
war but rarely critiqued its conduct
and never failed to support the men
fighting it. Classified information
seldom was leaked, and, when it
was, reporters often did not use it. It
wasn't censorship alone that guided

the media. They exercised a self-
restraint rarely seen now. The day
Pearl Harbor was struck, for exam-
ple, broadcaster Murrow was a sup-
per guest at the White House. Late
that night, President Roosevelt told
him in painful detail about the loss-
es—nineteen warships, 120 planes,
2,403 lives. The President put no re-
straints on the information, but
Murrow, realizing the damage it
would do to American morale, sat
on the story.

After the war, there would be time
for revelations about Eisenhower’s
love life and infighting among the
Allied leaders. For now, such men
were the undoubted heroes, as fa-
miliar to Americans as movie stars
were. Eisenhower was Ike, Arnold
was Hap, and Doolittle was Jimmy.
We knew “Blood and Guts” Patton,
“Vinegar Joe” Stillwell, and “Bull”
Halsey.

Less than six months after Pearl
Harbor, Doolittle’s Raiders lifted
their B-25s from the pitching deck of
an aircraft carrier and bombed
Tokyo. The following year, B-24s
from North Africa made a low-level
strike on the oil fields at Ploesti,
Romania. Both raids were costly,
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and neither did lasting damage, but
they gave a needed boost to Ameri-
can spirits and showed the enemy
that their most vital targets were
within our reach.

Victory did not come easily.
Planes could leapfrog the battlefield
to cripple enemy production, cut
transportation lines, knock out air-
fields, and furnish cover for the Al-
lied advance, but on the ground
progress was measured in miles and
sometimes in feet. Gradually, Allied
forces moved from North Africa to
Sicily and into Italy, from northern
and then southern France across
the Low Countries and into Ger-
many itself. In the Pacific, the war
moved west, island by island, to put
B-29 bombers within striking range
of Tokyo.

In May 1945, Germany surren-
dered. Three months later—August
6—the Enola Gay struck Hiroshima
with a new kind of bomb. On August
9, an even more powerful atomic
blast leveled Nagasaki. On Septem-

Do the job

#E left

e behind

US.EMPLOYMENT SERVICE

ber 2, 1945—six years almost to the
day since the war began—Gen.
Douglas MacArthur accepted Ja-
pan’s surrender on the USS Mis-
souri in Tokyo Bay, concluding with
the words, “These proceedings are
closed.”

Three years and nine months
after Pearl Harbor, it was over. Auto
plants shut down their airplane lines
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At last it was over, not only for the armed
forces (above, Eighth Air Force troops in
England assembled for V-E Day
ceremonies), but also for the nation and
even for Lucky Strike green (opposite
page), which had gone to war, too.

and began to make cars again. The
electronic “marvels” and the “mira-
cle drugs” of the war were adapted
for civilian use. The building tech-
niques that had produced barracks
by the thousands were applied to
creating crackerbox homes by the
millions.

The War in Small Pieces

While the war was on, most of us
had seen only small pieces of it—
bases laid out in wheat fields and
rice paddies, small bomb groups,
rows of tents. For us, the enemy had
been an Me-109 coming in at twelve
o’clock or a marshaling yard five
miles below. Casualties were the
crew in the bomber hit just off our
wing, spinning down with no chutes
showing. The global war was the ag-
gregate of millions of such personal
experiences.

Now the figures were added up,
and they were staggering. More
than sixteen million American men

and women had been in uniform,
roughly one out of eight Americans
alive at the time. At its peak, the
Army Air Forces alone had almost
2.8 million members, far more than
the active-duty strength of all of to-
day’s services combined. Battle had
claimed 292,131 American lives,
and 115,185 other service members
had died of other causes. A list of all
407,316 war dead would require a
wall almost seven times as long as
the Vietnam Memorial. Another
670,846 service members, one out
of every twenty-four who served,
received “wounds not mortal.”
Roughly ten million veterans are
still around to remember the bomb-
ers sweeping in a great armada over
Europe, the landing craft spread
miles wide at Normandy, and the
agony of taking one more small Pa-
cific island. It was like nothing the
world had ever seen before, and
God forbid we should ever see its
like again. |

Bruce D. Callander is a regular contributor to AR FORCE Magazine. A veteran of
World War Il and the Korean War, he joined Air Force Times in 1952, becoming
Editor in 1972. His most recent article for AIR FORCE, wriften with J. H.
MacWilliam, was “The Third Lieutenants,” which appeared in the March 1990

issue.
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In 1943, tactical airpower
finally broke loose from local
ground control. Even Patton
agreed—eventually.

The Lessons
of North

Africa

By John L. Frisbee

N popular accounts of World War II, and even of Air

Force history, Operation Torch usually gets low bill-
ing. This combined US-British invasion of German-held
North Africa was a difficult but brief campaign, extend-
ing from November 8, 1942, to May 12, 1943. Torch was
not a minor operation; it involved more than twenty Al-
lied and Axis divisions supported by strategic and tacti-
cal air forces, and it was of great strategic significance to
the European war.

Perhaps equally important in the longer term, the ear-
ly misuse of airpower in Torch led to reforms that set a
pattern for joint air-ground operations throughout the re-
mainder of the war and in the years to follow. Today, tac-
tical airpower faces a murky future. There are even
mutterings about giving USAF’s close support mission
to the Army. Though disputes about the proper use of
airpower in joint operations have been largely resolved,
it is well to remember the high cost of misusing it on the
battlefield.

Torch began with the landing of British and US forces
from the United Kingdom at Oran and Algiers on the
Mediterranean coast of Africa and of an all-US force un-
der Maj. Gen. George Patton, Jr. The latter was de-
ployed directly from the US to the Atlantic Coast of
French Morocco. The entire operation was commanded
by Lt. Gen. Dwight Eisenhower, whose senior airman
was Maj. Gen. Carl “Tooey” Spaatz.

AIR FORCE Magazine / September 1990 59



The prime objective of Torch was to defeat the Ger-
man and Italian armies in North Africa by having the
new Allied troops link up with Gen. Bernard Montgom-
ery’s British Eighth Army, which had broken through
Field Marshal Erwin Rommel’s lines at El Alamein,
Egypt, in late October 1942 and was driving the German
Afrika Korps westward across Libya.

In strategic terms, defeat of the Axis in North Africa
promised great benefits. It would give the Allies a base
for the invasion of southern Europe, enhance the safety
of Allied shipping in the Mediterranean, secure the Suez
Canal, close off one potential route for German seizure
of Middle East oil, and put pressure on Italy to leave the
war—which it did in September 1943.

Not incidentally, the North Africa operation would do
much to placate Soviet dictator Joseph Stalin, who was
pushing hard for the early opening of a second front
against Nazi Germany.

Serious Tactical Problems

Those were the strategic aims. Tactically, serious
problems soon arose, centering on the use of airpower.

The Allied landings were opposed by troops loyal to
French Marshal Philippe Pétain’s German-dominated
Vichy regime. The opposition was light, and within days
all Vichy units had laid down their arms. Many openly
supported the invasion forces, and ultimately the poorly
equipped French divisions in North Africa joined the
Allies as the XIX French Corps.

However, the Allied drive east to Tunisia ground to a
halt because of inadequate transportation, logistics
snarls, and the winter rains in northwest Africa, which
turned roads and airfields into quagmires. Meanwhile,
Germany frantically reinforced its ground and air
strength in Tunisia.

Physical conditions aside, US air and ground forces
did not perform well as a team during the early months of
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Allied landings in North Africa were weakly opposed by Vichy
French troops. The French divisions, poorly equipped and often
sympathetic to the invading forces, joined the Allies as the XIX
French Corps, retraining (above) with US equipment.
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Air Vice Marshal Sir Arthur Coningham, commander of the
RAF’s Western Desert Air Force and then of the Allied
Northwest African Tactical Air Force, was a strong proponent of
airpower under ihe command of an independent air arm.

Torch. On that score, there was enough blame to go
around. Both sides lacked combat experience. This was
the first large-scale ground-air operation of the war for
US forces.

There was another principal reason for the poor US
showing: the lack of understanding or agreement be-
tween ground and air commanders about how to run the
war. The ground commanders operated under a liberal
interpretation of ““Aviation in Support of Ground Forc-
es,” War Department Field Manual 31-35, dated April 9,
1942. That mznual subordinated the action of the air
force to the nzeds of the ground force. The air com-
mander operated under the Army commander, who
could allocate aircraft to lower-level ground units. FM
31-35 stated unambiguously that “the most important
target at a particular time will usually be the target which
constitutes the most serious threat to the supported
ground forces. The final decision as to priority of targets
rests with the commander of the supported unit.”

This provision of FM 31-35 opened the door for senior
US ground cornmanders to parcel out air assets as taey
saw fit, with the most likely use being as an air umbrella
over ground troops or for close support of units in battle.
This was in keeping with the traditional ground-force
view of aviation as a primarily defensive weapon. Such
operations robbed airpower of its greatest strengths—
mooility and flexibility—and made it impossible for the
air units to achieve air superiority.

Within the zir force itself, most fighter pilots lacxed
training in the tactics of strafing or dive-bombing. Their
planes lacked bomb racks, and “attack” aircraft such as
the Douglas A-20 proved too vulnerable to ground firz to
survive very long.

The roots of the problems and misunderstandings
went back mary years. When it entered World War ITin
December 1941, the US had seven months of real experi-
ence in use of military aviation, all of it gained more than
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twenty years earlier in World War 1. That conflict had
created a set of assumptions in the Army. Most Army of-
ficers had come to view the airplane as a defensive
weapon. They were enthusiastic supporters of military
aviation, but only as a tool for observation of opposing
ground forces and for keeping the enemy’s airpower off
their backs. In the view of these officers, US aircraft
should be assigned to, and be controlled by, ground
commanders down to division level or lower. Further,
the aircraft should operate along and over a specific
front.

The Offensive Above All

Of course, many US Army airmen, led by Brig. Gen.
Billy Mitchell, drew conclusions that were quite differ-
ent from those of their ground Army counterparts. On
the basis of their short but intense experience in France
in the Great War in 1918, General Mitchell and his fol-
lowers came to regard the airplane as an offensive weap-
on that should be centrally controlled and commanded
by an aviator. The primary mission of battlefield avia-
tion, they believed, was to gain air superiority, which
made possible effective and efficient support of ground
forces. The “offensive” idea of employment was tested
successfully in the St.-Mihiel and Meuse-Argonne ac-
tions.

Deep differences between air and ground officers con-
tinued unmitigated until the service established General
Headquarters (GHQ) Air Force in 1935. Up to that time,
combat planes had been assigned directly to the Army’s
nine Corps Area commanders, each of whom trained his
air units as he saw fit. With the creation of the GHQ Air
Force, Brig. Gen. Frank Andrews took command of all
US-based Air Corps combat units, except for observa-
tion craft controlled by ground commanders. He re-
ported to the Chief of Staff in peacetime and to the
theater commander in wartime.

The GHQ Air Force was greeted by airmen as a long
stride toward an independent Air Force and seemed at
least to reduce the problem of command and control of
aircraft used in support of the Army. Actually, it didn't,
for several reasons.

First, senior, ground-oriented Army officers contin-
ued to dominate the War Department General Staff and,
thus, the doctrines and policies regarding US military
forces. This situation did not begin to change until 1939,
when Maj. Gen. George C. Marshall became Army
Chief of Staff. General Marshall, a strong supporter of
US airpower, began bringing airmen into key posts on
the General Staff, the first of these being General An-
drews.

Second, the offense-minded US Air Corps had con-
ceptually tied its future to operations by long-range,
strategic bombers, a type of aircraft that was only then
beginning to emerge. Until the technology for making
such aircraft was in hand, bombers were justified as
short-range weapons useful for coastal defense and de-
fense of the Western Hemisphere. That was not, in the
minds of Air Corps theorists, the ultimate purpose of
bombers. Believing that war with Germany and Japan
was likely in the not-too-distant future, they planned for
using bombers in long-range strikes.

In the austere 1920s and the even more austere years
of the Great Depression, there was little money in any
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When Operation Torch began, there was no coordinated
campaign to gain air superiority. Aircraft attempting to provide
close support suffered heavy losses. Above, an RAF No. 250
Squadron Kittyhawk’s “routine” battle damage.

event for further development of support aircraft. Also,
in light of improvements in antiaircraft guns, it seemed
to many airmen unlikely that aircraft of the day, or any
that seemed feasible, could survive in battle. The close
support mission was seen as a wasteful diversion.

Finally, Army combat arms schools included little—
in some cases, no—airpower thinking in their curricula.
Some ground officers attributed to aircraft capabilities
that didn’t exist, and overlooked others that did. Misun-
derstandings were rife, aggravated by a lack of planes,
pilots, bases, and funds for joint training.

In sum, the United States began Torch, its first large-
scale joint campaign of the war, with the “supporters”
and “supported” holding almost diametrically opposed
ideas on the question of how to command, control, and
employ US tactical aviation. Since the Army Air Forces
still were part of the US Army, senior ground command-
ers held most of the face cards.

High-Level Unhappiness

By December 1942, dissatisfaction with the organiza-
tion and operations of Torch extended to everyone from
General Eisenhower and the US and British Chiefs of
Staff to Prime Minister Winston Churchill and President
Franklin D. Roosevelt.

In North Africa, the US II Corps under Maj. Gen.
Lloyd Fredendall was supported by XII Air Support
Command (ASC). The II Corps leaders clung tena-
ciously to the provisions of FM 31-35, which, as we have
seen, allowed ground force commanders to use airpower
as they pleased. The British First Army was supported
by RAF 242 Group; the RAF units found themselves
essentially in the same position as the American XII
ASC.

As a result of the misuse of airpower, there was no
sustained effort by tactical air units to gain air superiori-
ty over the battlefield and no coordinated campaign by
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fighters, tactical bombers, and strategic bombers for
that purpose. The US XII ASC, instructed to support
US 1I Corps and the French XIX Corps, saw use of its
aircraft determined by the II Corps senior commanders
alone. Small formations of fighters assigned to fly day-
light patrols over US troops were easy prey to Axis air
forces, which held largely undisputed superiority in Tu-
nisian airspace. Aircraft attempting to provide close
support in the face of enemy air superiority met similar
fates. Losses of aircraft and crews grew prohibitively
high. By February 1, 1943, the 33d Fighter Group, the
most experienced USAAF unit, had to be withdrawn to
Morocco for regrouping.

Under such a fragmented theater organization, no
broad “theater view” existed. On one occasion, the 1I
Corps commander refused a French XIX Corps request
for air support, claiming that it was not his responsibil-
ity. There was little coordinated planning between II
Corps/XII ASC and British First Army/RAF 242 Group.
These US and British air forces not only failed to gain air
superiority, but also failed to provide adequate close
support.

On the other hand, General Montgomery’s British
Eighth Army was teamed with the RAF’s Western Des-
ert Air Force, which was commanded by a talented New
Zealander, Air Vice Marshal Arthur Coningham. This
pair of ground and air forces was teamed in an entirely
different manner. The difference stemmed in part from
the fact that the RAF was independent and co-equal to
the British Army and the Royal Navy. US Army Air
Forces, of course, still were part of the Army.

On January 14, 1943, Roosevelt, Churchill, and their
military and political advisors met at Casablanca to
discuss current problems and future strategy. The ten-
day conference is best remembered for agreement to
continue US daylight strategic bombing of Germany.
Another decision of lasting importance was to let Gener-
al Eisenhower reorganize Allied forces in North Africa
into component air. ground, and naval commands re-
porting to him. His air component, the Mediterranean
Air Command, was headed by Air Chief Marshal Sir Ar-
thur Tedder and included as its principal element North-
west Africa Air Forces, commanded by General Spaatz.
Under Spaatz were separate strategic, tactical, and
coastal air forces, service and training commands, and a
reconnaissance wing.

General Spaatz's Northwest African Tactical Air
Force (NATAF) was headed by Air Vice Marshal Con-
ingham, with USAAF’s Brig. Gen. Laurence Kuter serv-
ing as deputy. NATAF included fighters and tactical
bombers of the US XII Air Support Command, RAF 212
Group, and the Western Desert Air Force. The air force
was to be governed by doctrine developed by Air Vice
Marshal Coningham and General Montgomery in the
campaign against the Afrika Korps. That doctrine was
laid out in a pamphlet which, though signed by Mont-
gomery, is thought to have been written by Coningham.
It stated, in part:

“The greatest asset of airpower is its flexibility. . . .
So long as this is realized, then the whole weight of the
available airpower can be used in selected areas in turn.

This concentrated use of the air striking force is a battle-

winning factor of the first importance. It follows that
control of the available airpower must be centralized and
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command must be exercised through Air Force chan-
nels.

“Nothing could be more fatal to successful results
than to dissipate the air resources into small packets
placed under command of army formation commanders,
with each packet working on its own plan. The soldier
must not expect, or wish, to exercise direct command
over air striking forces.”

One Battle vs. Two

In a presentation to Eisenhower and other Allied se-
nior officers on February 16, 1943, the day before he
took command of the tactical air operation, Air Vice
Marshal Coningham added:

“The Army has one battle to fight, the land battle. The
Air [Force] has two. It has first of all to beat the enemy
air, so that it may go into the land battle against the ene-
my land forces with the maximum possible hitting
power.”

In one of his first acts as commander, Air Vice Mar-
shal Coningham forbade creation of any defensive “air
umbrella” over a ground unit unless specifically author-
ized by his headquarters. He further declared that offi-
cers should assign maximum offensive roles to aircraft
on every mission and that aircraft should be reserved for
strikes against only those targets that could not be at-
tacked by organic, ground force weapons such as artil-
lery.

All of this was music to the ears of USAAF airmen,
who long had been fighting for acceptance of a doctrine
almost identical to that laid out by Air Vice Marshal
Coningham and General Montgomery. When confront-
ed with the new doctrine, however, ground commanders
were unenthusiastic. Some reacted as though they had
been told they could no longer have staff cars but must
depend on the motor pool for transportation.

Of these skeptics, General Patton was the most trucu-
lent. On April 11, 1943, his headquarters sent out a
situation report (SITREP), complaining that a “total lack
of air cover for our units” in North Africa “has allowed
German Air Force to operate almost at will.”

Air Vice Marshal Coningham sent a tough reply, cop-
ied to all senior commanders in the theater. It said, in
part:

“Itis to be assumed that intention was not to stampede
local American air command into purely defensive ac-
tion. It is also assumed that there was no intention to
adopt discredited practice of using air force as an alibi
for lack of success on the ground. If SITREP is in
earnest and balanced against . . . facts it can only be
assumed that II Corps personnel concerned are not
battle-worthy in terms of present operations.”

Squaring Off

The exchange provoked a tense, face-to-face confron-
tation, ordered by General Eisenhower, between the Air
Vice Marshal and the American general, two of the war’s
strongest-willed commanders. The incident is reported
in Ladislas Farago’s book Patton, in the movie of the
same name, and in Gen. Omar Bradley’s A Soldier’s Sto-
ry. In all three cases, however, a key paragraph of Air
Vice Marshal Coningham’s message was omitted.

Init, the air commander noted that, on April 1, 1943, a
typical day in the campaign, fewer than thirty enemy air-
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AN/ALQ-126B

TAKE A VETERAN INTO COMBAL. "'zt anc cenioves.

When the fight's on, and a pilot finds him-
self in a high threat environment, the
AN/ALQ-126B can mean the difference for
survival. This Lockheed Sanders electronic
countermeasures system is a combat-tested
veteran, now protecting U.S. and allied fighter
and attack aircraft.

Sanders is the world's largest producer of
on-board ECM systems. The 126B is battle-
proven and in serial production, with more
than 1,000 units delivered to the U.S. Navy,
Marines and a number of allied air forces.

Combined with either the AN/ALQ-162
or an off-board decoy system, the 1268
assures a full range of protection from radar-
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aboard all Navy tactical aircraft, including the
latest F/A-18s. And, the 126B is compatible
with current Air Force fighters, including the
F-16. The technology is modern and an
extensive logistics infrastructure is in place.
Performance, reliability and maintainability all
meet or exceed design parameters. Above
all, the 1268 is affordable.

Sanders is currently integrating advanced
gallium-arsenide circuitry into the 126B so it
will outpace the evolving threat, making sure
tactical aircraft can meet the challenge —
present and future.
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NATAF’s new airpower doctrine emphasizing air superiority
enabled Maj. Gen. Carl “Tooey"” Spaatz to send strategic
bombers under Maj. Gen. Jimmy Doolittle (above, in a reverse
Lend-Lease Spitfire) against airfields in Italy.

craft managed to overfly General Patton’s II Corps area.
In contrast, Coningham’s aircraft flew 362 fighter mis-
sions that day against the Germans—with 260 of these
missions coming over Patton’s area. The air commander
further noted that only four II Corps troops had been
killed as a result of enemy aircraft attacks.

The two willful leaders avoided a permanent rupture
in relations. In the February 1973 issue of AR FORCE
Magazine, General Kuter reported that the two, after
much desk-pounding, “shook hands and lunched to-
gether with much laughter and good fellowship.” It must
be said, to General Patton’s credit, that he soon became
a strong supporter of the new tactical air operating doc-
trine.

In the new setup, achievement of air superiority was
top priority. General Eisenhower observed that the new
structure “solved one of the most basic problems of
modern warfare—how to apply airpower most effective-
ly to the support of land operations.” Air planning be-
came an integral part of theater planning, with air and
ground headquarters collocated.

As the emphasis shifted from daylight patrols and
close support to air superiority, General Spaatz, who
controlled all air elements in northwest Africa, could
send Maj. Gen. Jimmy Doolittle’s strategic bombers
against airfields in Italy and direct Coningham’s tactical
bombers to attack Axis airfields in Africa, while his
tactical fighters pursued air superiority.

By mid-April, most of the Axis aircraft had been ei-
ther destroyed or evacuated from Tunisia. Fighters and

fighter-bombers now could provide the support that Ar-
my commanders had been demanding. On May 6, Con-
ingham’s aircraft flew more than 2,000 sorties in direct
support of Allied ground forces, which reached Tunis
that day. A week later, 275,000 Axis troops surrendered,
and the North African campaign ended.

Back in Washington, General Marshall acknowledged
that the North African experience mandated a revision
of the nation’s air-ground doctrine. General Kuter was
called home for duty in the War Department General
Staff. It is believed that he was principal author of the
new Field Manual 100-20, “Command and Employment
of Air Power.” General Marshall approved FM 100-20,
published on July 21, 1943, without consulting Army
Ground Forces planners. It stated that “land power and
air power are co-equal and interdependent forces: nei-

By mid-April 1943, most Axis aircraft (above, an Italian Macchi
MC. 200 Saefta) had either been destroyed or evacuated from
Tunisia. A month later, 275,000 Axis troops surrendered. .

ther is an auxiliary of the other.” Thus a theater com-
mander would exercise command of air forces through
an air force commander and of ground forces through a
ground force commander, and “control of available air
power must be exercised through an air force command-
er‘ ”

Under FM 100-20, the first priority was air superiori-
ty, second was air interdiction, and third was close air
support of ground troops. The new manual dictated co-
operation via planning conferences of air and ground
commanders and staffs. It directed that both should be
“well-versed in air and ground tactics . . . [and that] avi-
ation units must not be parceled out, as the advantage of
massed air action and flexibility will be lost.” =

Contributing Editor John L. Frisbee was Editor of Air Force Magazine from 1969 until 1980. A graduate of the Armed
Forces Staff College and the Canadian National Defence College, he served the US Air Force as a fighter and bomber
pilot, a planner on the Air Staff and at major commands, a teacher at West Point and the Air Force Academy, and a
special assistant to the Secretary of the Air Force; he retired as a colonel. His “"Valor” articles are a regular monthly feature

of this magazine.
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evolution



Change is constant.
Depend onft.

Our world is evolving beyond imagination. Toward the
hope of global freedom and security. Toward preserving
our unique and fragile planet. Toward future exploration
of our earth, the moon and Mars.

The aerospace industry is evolving also. Redirecting
strategies and resources. Forming new alliances. And
sharing knowledge to create new opportunities.

For the thousands of men and women at Ford
Aerospace, our company is evolving, too. We are ready
for the challenge. Managing our diversified programs
in space systems, satellite and ground communications,
information systems and electronics. Leveraging
technologies to provide real value where it counts.
Continuously improving.

Our name may change, but the fundamentals will
remain the same. The depth and breadth of our talent.
The quality of our work. The long-term commitment
to our customers. The dedication to the future.
Depend on it.

Ford Aerospace



Most airplanes have at least two names
—the official one and the one given by

the troops.

What They Really Called

Them

By Jeffrey P. Rhodes, Aeronautics Editor

A fter at least four rounds of sug-
gestions and reviews over eight
years, the Rockwell B-1 bomber
was officially nickramed “Lancer”
this spring. That may catch on as an
everyday flight-line reference, or it
may not. The airmen who fly and fix
airplanes have a long history of de-
ciding for themselves what they will
call their machines.

In the list that follows, by no
means complete (either in terms of
aircraft that have had unofficial
nicknames or as a complete list fora
given aircraft), some aircraft will be
seen to have several “real” (flight-
line) nicknames, some affectionate,
others derogatory. In some cases,
the disrespectful appellations are
the work of rivals who fly some
other airplane. In other instances,
the tough-sounding name was
awarded with fondness and used
with considerable pride. Still others
were given because the airplane was
regarded as a “dog.”

Aircraft are listed by the date of
first flight of the prototype (or spe-
cific model), except for such planes
as the C-47, which moved over from
the commercial world. The dates for
those reflect when they joined the
military. (Another exception: The
SR-71 date is first takeoff of the
SR-71—not the A-12—from the
Lockheed Skunk Works.)

68

Alrcraft
(Year of First Flight)

US Air Force/Army

Curtiss JN-4 (1914)

Boeing P-26 (1932)

Douglas C-47 (1935)

North American AT-6
(T-6) (1938)

Illustrations by Bob Stevens

Official Nickname

None

None

Skytrain

Texan

Real Nickname(s)

Jenny
Canuck (Canadian-
built version)

Peashooter

Gooney Bird
Placid Plodder
Dowager Duchess
Old Methuselah
Grand Old Lady
(names also
applied to DC-3,
C-53, and C-117)

Awful Terrible Six
Mosquito (Korean
War)
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Aircraft
(Year of First Flight)

North American B-25
(1939)

Beech C-45 (1940)

Martin B-26 (1940}

Vultee BT-13 (1940)

North American P-51
(1941)

Republic P-47 (1941)

Ryan PT-22 (1941)

Cessna UC-78 (1942)

Douglas A-26 (1942)

Sikorsky R-4 (1942)

Consolidated C-109
(1943)

Curtiss XP-55 (1943)

Fairchild C-87 (1944)
Douglas A-1 (1945)

Convair B-36 (1946)

Republic F-84 (1946)

Fairchild C-119 (1947)

Lockheed T-33 (1948)

Northrop F-89 (1948)

Douglas C-124 (1949)

North American
F-86D (1949)
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Official Nickname

Mitchell

Expeditor
Marauder

Valiant

Mustang

Thunderbolt

Recruit

Bobcat

Invader

Hoverfly

Liberator

Ascender

Packet
Skyraider

Peacemaker

Thunderjet

Flying Boxcar

Shooting Star

Scorpion

Globemaster Il

Sabre

Real Nickname(s)

Billy's Bomber

Bug Smasher

Widow-Maker

Flying Prostitute (it
had no visible
means of support)

Baltimore Whore

Vibrator
Bee Tee

'Stang
Peter-Dash-Flash
Spam Can

Jug
T-Bolt

Maytag Messer-
schmitt (Also a gen-
eric reference to L-
series [Liaison]
aircraft)

Bamboo Bomber
Rhapsody in Glue
San Joaquin
Beaufighter
Useless 78
Double-Breasted Cub

Li'l Racer
Li't Hummer

Flying Eggbeater
Frustrated Palm Tree

Cee-One-Oh-Boom
(several of these
cargo B-24s
exploded while
ferrying fuel over
the Hump to China)

Ass-Ender (its
canards and rear-
mounted engine
made it appear to
be flying backward)

Crowd Killer

Spad
Sandy (A-1H only)

Aluminum Overcast
Magnesium Overcast

Hog
Lead Sled
Lieutenant-Eater

Dollar Nineteen
Crowd Killer

T-Bird

FOD Vacuum
(because of its low
intakes)

Stanley Steamer
(because of its
oversized main
landing gear)

Aluminum Overcast
Old Shaky

Sabre Dog

Aircraft
(Year of First Flight)

Lockheed C-121
{1950)

Republic F-84F (1950)

Boeing B-52 (1952)

Vertol CH-21 (1952)
Convair F-102 (1953)
Martin B-57 (1953)

North American F-100
(1953)

Cessna T-37 (1954)

Lockheed C-130
(1954)

Lockheed F-104
(1954)

McDonnell F-101
(1954)

Convair TF-102 (1955)

Official Nickname

Constellation

Thunderstreak

Stratofortress

Workhorse
Delta Dagger
Canberra

Super Sabre

Tweet

Hercules

Starfighter

Voodoo

Delta Dagger

Real Nickname(s)

Connie
Flying Speed Brake

Super Hog

Lead Sled

Ground-Loving
Whore

BUFF (Big Ugly Fat
Feller—polite form)

Monkeyknocker
{Vietnam)

Coconutknocker
(Vietnam)

Flying Banana
Deuce
Cranberry

Hun
Silver Dollar

World’s Largest Dog
Whistle

Converter (converts
fuel into noise}

Hummer

Tweety Bird

Herky Bird

Herk

Hog (ski-equipped
LC-130s are Ski-
Hogs)

Missile with a Man
inlt

One-Oh-Wonder

Tub (from bulged
cockpit)



Aircraft
(Year of First Flight)

Lockheed U-2 (1955)

Republic F-105 (1955)

Bell UH-1 (1956)

Boeing KC-135 (1956)

Convair B-58 (1956)

Convair F-106 (1956)

Cessna U-3 (1957)
Kaman HH-43 (1958)
McDonnell Douglas
F-4 (1958)
Northrop T-38 (1959)
Boeing CH-47 (1961)

FROoM
355 TTW READY ROCM, DM AZ.
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fficlal Nickname

None

Thunderchief

Iroquois

Stratotanker

Hustler

Delta Dart

MNone
Huskie

Phantom I

Talon

Chinook

Real Nickname(s)

Dragon Lady
Deuce

Black Bird
Angel

Thud

Lead Sled

Thunderthud

Squash Bomber (if all
else fails, turn off
the engine and
squash the target)

Triple Threat (it had
three ways it could
kill the pilot)

Ultra Hog

Iron Butterfly

Huey (some versions
were called “Slick”
or “Hog")

Stratobladder

Flying Gas Station

Tank

GLOB (Ground-
Loving Old Bastard)

Delta Queen

Six

Sixshooter (with gun
pod attached)

Blue Canoe

Flying S—thouse

Double Ugly

Rhino

Old Smokey

White Rocket

S—thook
Hook

Aircraft
(Year of First Flight)

Hughes OH-6 (1963)

Lockheed C-141
(1963)

Cessna T-41 (1964)
(military 172
Skyhawk)

Douglas AC-47 (1964)

General Dynamics
F-111 (1964)

Lockheed SR-71
{1964)

Sikorsky CH-54 (1964)

Bell AH-1 (1965)
LTV A-7 (1965)

Northrop M2-F2/M2-
F3 (1966/1970)

Officlal Nickname

Cayuse

StarLifter

Mescalero

Skytrain

None

None
Tarhe
Huey Cobra

Corsair Il

None

Wio——

Real Nickname(s)

Loach (from original
LOH [Light
Observation
Helicopter]
designation)

Egg

StarLizard (from its
camouflage paint
scheme)

T-Tailed Mountain
Magnet

Chickenhawk
F-172

Puff the Magic
Dragon

Spooky

Dragon (and
Dragonship)

Aardvark
Flying Edsel
Widow-Maker
Switchblade
Swinger

Blackbird

Habu (an Okinawan
species of snake)

Lead Sled

Skycrane
Crane

Snake

SLUF (Short Little
Ugly Feller—polite
form)

Man-Eater

Flying Bathtub
Cadillac (from its
1950s-style tail fins)
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Aircraft
(Year of First Flight)

Cessna 0-2 (1967)

Lockheed C-5 (1968)

Martin Marietta X-24A
(1970)

Fairchild A-10 (1972)

McDonnell Douglas
F-15 (1972)

Boeing T-43 (1973)

Martin Marietta X-248
(1973)

General Dynamics
F-16 (1974)

Rockwell B-1 (1974)

Sikorsky UH-60 (1974)

Grumman EF-111
(1977)

Lockheed F-117
(1981)

Grumman X-29 (1984)

Generic References

All rescue aircraft
(SB-17, SB-29,
SA-16, etc.)

All cargo aircraft

US Navy/Marine Corps
Grumman FF-1 (1931)

Stearman N2S (PT-17)
(1934)

Consolidated PBY
{1935)

Naval Aircraft Factory
N3N (1935)

Official Nickname

None

Galaxy

None

Thunderbolt Ii

Eagle

None

None

Fighting Falcon

Lancer

Black Hawk

Raven

None

None

Various

Various

None

Kaydet

Catalina

None
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Real Nickname(s)

Duck (from the way
its landing gear
retracted)

Blow-Suck (from its
powerplant
arrangement)

Pushme-Pullyu

Fat Albert

Flying Potato

Warthog

SLAT (Slow, Low,
Aerial Target)

Porker

Hog

Great Bird Rodan

Big Bird

Tennis Court (a match
could be played on
its fuselage and
wings)

Aluminum Overcast

Gator (from
navigator)
Strike Pig

Flying Flatiron

Electric Jet
Viper

Lawn Dart
Little Hummer

Bone (from B-one)
Lawn Dart
The Jet

Catfish

Sparkvark
Electronic Fox

The Black Jet

Nighthawk

Frisbee

F-19
(Note: "Wobbly
Goblin" is purely a
media creation)

Palecat

Dumbo

Trashhauler
Trashcarrier

FiFi

Yellow Peril

Pigboat

P-Boat

Black Cat (those
aircraft involved in
a specific,
continuing, night
mission only)

Yellow Peril

Aircraft
(Year of First Flight)

Vought SB2U (1936)
Douglas SBD (A-24)
(1938)

North American SNJ
(AT-6) (1938)

Beech SNB (AT-11)
{1940)

Vought F4U (1940}

Grumman TBF/
General Motors
TBM (1941)

McDonnell F2H
(1947)

Beech T-34 (1948)

Douglas F3D (F-10)
(1948)

North American AJ-1
(1948)

Vought F7U (1948)

Douglas F4D (F-6)
1951)

Douglas A3D (A-3)
(1952)

Grumman S2F (S-2)
(1952)

Lockheed WV-2
(EC-121) (1953)

Douglas A-4 (1954)

Vought F-8 (1955)

Grumman WF-1 (E-1)
(1956)

Douglas EA- (1958)

North American T-2
(1958)

Douglas ERA-3 (1960)
Grumman E-2 (1960)
Grumman EA-6 (1963)
McDonnell Douglas/
British Aerospace
AV-8 (1966)
Grumman F-14 (1970)

Lockheed S-3 (1971)

Sikorsky CH-53E
(1974)

Officlal Nickname

Vindicator

Dauntless

Texan

Kansan

Corsair

Avenger

Banshee

Mentor
Skyknight

Savage

Cutlass

Skyray

Skywarrior

Tracker

Warning Star

Skyhawk

Crusader

Tracer

Skywarrior
Buckeye

Skywarrior
Hawkeye
Intruder/Prowler

Harrier

Tomcat

Viking

Super Stallion

Real Nickname(s)

Wind Indicator
Vibrator

Slow But Deadly

J-Bird

Slow Navy Bomber

Bent-Wing Bird

Turkey

Banjo
Drut

Radial Interceptor
Whale

Salvage

Gutless Cutlass

Ford (from
pronunciation of
F-4-D)

All Three Dead (no
ejection seats)

Stoof (from
pronunciation of
S-2-F)

Willie Victor

Scooter

Heinemann's Hot Rod
Tinker Toy

Bantam Bomber
Mighty Mite

Skyhog

MiG Master

Willie Fudd

Stoof With a Roof
(because of the
large radome)

Electric Whale

Attack Guppy

Warbird
Hummer

Sterile Arrow

Jump Jet
Whistling S--tcan
Scarier

Turkey

Hoover (from sound
of its turbofan
engines)

Super S-tter (from its
tendency to leak
hydraulic fluid)

n



Aircraft
(Year of First Flight)

Foreign

Bristol Fighter (1916)

Royal Aircraft Factory
R.E.8 (1916)

de Havilland DH-4
(1917)

Junkers Ju-52 (1930)

Dornier Do-11 (1932)

Heinkel He-51 (1933)

Supermarine Walrus
(1933)

Fairey Swordfish
(1934)

Avro Anson (1935)

Dornier Do-17 (1935)

Hawker Hurricane lIB
(1935)

Messerschmitt Bf-109
(1935)

Fairey Battle (1936)
72

Officlal Nickname

None

None

None

None

None

None

None

None

None

None

None

None

None

Real Nickname(s)

Brisfit
Biff

Harry Tate

Flaming Coffin (from
alleged tendency to
burn)

Tante Ju (Auntie
Junkers)
Iron Annie

Fliegender Sarg
(Flying Coffin)

Caza de Cadena
(Chain Fighter, from
the Nationalists’
follow-the-leader
strafing tactics in
the Spanish Civil
War)

Shagbat

Stringbag

Faithful Annie

Fliegender Bleistift
(Flying Pencil)

Hurribomber
Hurricat (these were
catapulted from
merchant ships)

Usually called by
series name (e.g.
B#-109E was Emil),
but Bf-109G
(Gustav) also called
Beule (Boil) for
additional
equipment
crammed in and
faired over

Fairly Rattle

Aircraft
(Year of First Flight)

Hadley Page
Hampden (1936)

Vickers Wellington
(1936)

Westland Lysander
(1936)

Blohm & Voss BV-138
(1937)

Focke-Wuif FW-189
(1938)

Fairey Albacore (1939)

Heinkel He-177 (1939)

Mitsubishi G4M
(1939)

de Havilland
Mosquito (1940)

Hawker Typhoon
(1940)

Fiesler Fi-103 (V-1)
(1942)

Messerschmitt
Me-262 (1942)

Messerschmitt
Me-323 (1942)

Dornier Do-335 (1943)

Gloster Meteor (1943)
Focke-Wulf FW-190D
(1944)

Avro Shackleton
(1949)

Officlal Nickname

None

None

None

None

Uhu (Owl)

None

Greif (Griffon)
None (Allied code
name "“Betty")
None
None

None

Schwalbe (Swallow)
Sturmvogel (Storm
Bird)

Gigant (Giant)

Pfeil (Arrow)

None

None

None

Real Nickname(s)

Flying Frying Pan

Wimpy

Lizzie

Fliegender Holzschuh
(Flying Wooden
Shoe)

Fliegendes Auge
(Flying Eye)

Applecore

Luftwaffenfeuerzeug
(Luftwaffe's Lighter)

Hamaki (Cigar)

Wooden Wonder
Mossie

Tiffie

Kirschkern (Cherry
Stone)

Turbo

Leukoplastbomber
(Adhesive Tape
Bomber—it was
mostly canvas)

Ameisenbér (Anteater
—it had a long
nose)

Meatbox

Dora

Ameisenbdr
(Anteater)

100,000 Rivets Flying
in Loose Formation

AIR FORCE Magazine / September 1990



T H E (: 0. L.O R O F

P R O G R E S §S.

Lucas GREEN. UNIQUE
SYSTEMS AT THE HEART OF THE WORLD'S
GREAT AIRCRAFT

INn POWER GENERATION, FLIGHT
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AFA and the Air Force
recognize these crews as best
of the year.

Thelop Crews

By Amy D. Griswold

EACH September at its National
Convention, AFA presents five
awards—named for five general of-
ficers who made special marks in
USAF history—to the top crews in
the US Air Force. The Curtis E.
LeMay Award goes to the top stra-
tegic crew, the Claire Lee Chennault
Award to the outstanding aerial war-
fare tactician, the Jerome E. O’Mal-
ley Award to the best reconnais-
sance crew, the William H. Tunner
Award to the best aircrew in Mili-
tary Airlift Command, and the

This year’s outstanding strategic aircrew is crew E-21 of the 28th Bombardment Wing,
Ellsworth AFB, S. D. The winners of the Gen. Curtis E. LeMay award are (from left)
Thomas S. Power Award to the best  capt, Billy R. Shrader, Maj. Patrick J. Larkin, Maj. Paul J. Curtis, and Capt. Richard E.
strategic combat missile crew. Werling.

The LeMay Award

The outstanding strategic aircrew
award goes to crew E-21 of the 28th
Bombardment Wing, Ellsworth
AFB, S. D. This B-1B crew, con-
sisting of Maj. Paul Curtis, aircraft
commander; Maj. Patrick J. Larkin,
instructor pilot; Capt. Richard E.
Werling, offensive systems officer;
and Capt. Billy R. Shrader, defen-
sive systems officer, was selected
on the basis of “sustained superior
performance” in 1989, especially in
three major events that make up the
crew’s “triple crown.”
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Outstanding technical
performance. ts what
keeps Minuteman and
Peacekeeper on target, and
gives Rail Garrison and
advanced guidance appli-
cations the capabilities
America depends on.

The Autonetics Strategic
Systems Division of
Rockwell International
has been satistying these
demands for years. By
delivering quaity systems
that meet time 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
breakthroughs in guidance
technology such as rad-
hard central processing
units and the Ring Laser
Gyro Advanced Inertial
Measurement Unit. Why it’s
developing both launch-
control and security
systems for the Peacekeeper
Rail Garrison Program.
And why its 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 years. And that’s one
thread that won't be broken.
For additional infor-
mation, come and see us
at the AFA National Con-
vention in Booth #1408.

0N

Rockwell International

..where science gets down to business




HOW TO PULL THE EARTH'S SURFACE
INTO YOUR COCKPIT

aced with a new
world of sophisti-
cated weaponry and
electronic threats,

today's pilots need ad-

vanced cockpit systems

to help them complete

their missions and return

bome safely. That's why

¥ Harris Aerospace created m‘

| (SR STARS—the Stored Terain [ |
and A(,ce'%s Retneval System that puts the Earth'’s sur- |
face at your pilots’ fingertips. With a'l the tactical and

strategic information they need . . . from take-off

to touchdown. sy
Nine years in creation, STARS has already attracted @ £

over $40) million in sales. Now pilots have an unlimited,
3-D, fullcolor display of surface feat:ares—out front,
down below, and to the side. With sun shading and
elevations in relief. STARS also gives them an out-the-
window, real-world, perspective view. Plus situation 3
awareness. Simulation of synthetic aperture radar. Ter- Sz

| rain following and avoidance. Improved naviga-
tional accuracy. And enhanced threat avoidance.

§ Everything they need to know.

' STARS is not a someday technology. It's here

! now. Ready to bring a world of information into

today’s aircraft and t‘omorrow’s advanced fighters,
helicopters, and wezpons platforms. Find out how
you can apply STARS today. Call Harris Aerospace
(407) 727-5115.

& HARRIS

© 1987, Harris Corporation




In the first of these, the Opera-
tional Readiness Inspection (ORI),
they aced the command and con-
trol, nuclear surety, and emergency
war order examinations, “setting
the pace for the rest of the wing,”
according to the nomination. In the
ORI flying phase, crew E-21 was the
lead cell in the wing’s record-setting
strike and had the best damage-
expectancy rating of all crews in the
wing. CINCSAC called the wing’s
ORI scores “the best in Strategic
Air Command.”

In the 3909th Strategic Aircraft
Evaluation Squadron’s evaluation
of the 28th Bombardment Wing, all
the members of crew E-21 scored
100 percent, contributing to the
wing’s “Outstanding” rating.

In Proud Shield "89, the 1989 SAC
Bombing and Navigation competi-
tion, Major Larkin was a wing proj-
ect officer responsible for the plan-
ning, and crew E-21 was selected as
the lead crew of four crews chosen
to represent the 28th Bombardment
Wing. They conducted debriefings
for the younger crews representing
the wing, emphasizing a “team
first” approach. It paid off: The 28th
Bombardment Wing won the Ira C.
Eaker Memorial Trophy for the best
B-1B unit, the William J. Crumm
Linebacker Memorial Trophy for
the best bomber unit, and the Fair-
child Trophy for the best bomber-
tanker team in SAC. The Fairchild
victory, in only the second year of
B-1 competition, marked the fastest
rise to the top for a new bomber.
Crew E-21 had the top Short-Range
Attack Missile scores of all compet-
ing aircrews.

The Chennauit Award

This year’s outstanding aerial
warfare tactician is Capt. (Major se-
lectee) Mark Joseph Svestka, who
is chief of the Weapons and Tactics
Branch, Weapons and Tactics Divi-
sion, 52d Tactical Fighter Wing,
USAFE, Spangdahlem AB, West
Germany.

Captain Svestka is the 52d TFW'’s
top F-4G instructor pilot and is rec-
ognized throughout USAFE and
NATO as “the expert in the tactical
application of Wild Weasels.” The
52d TFW is the only unit that em-
ploys both the F-4G and the F-16C
in the same fighting element—Wild
Weasel defense suppression. While
serving as the wing’s air combat tac-
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The Chennault Award winner, Capt. (Major selectee) Mark Joseph Svestka, an F-4G
and F-16C instructor pilot known for his Wild Weasel expertise, was named the
outstanding aerial warfare tactician for his contributions to NATO war planning.

tics monitor, Captain Svestka cre-
ated “‘the only mixed element train-
ing program of its kind” and trained
F-4G pilots, electronic warfare offi-
cers, and F-16C pilots in air combat
and Wild Weasel tactics.

His greatest accomplishment,
however, was the development of
two innovative concepts that re-
oriented NATO war planning. The
first of these, Wild Weasel suppres-
sion of enemy air defenses (SEAD),
demonstrates the benefits of con-
centrating the Wild Weasel defense
suppression teams. In his analysis,
Captain Svestka considered the or-
ders of battle, the campaign objec-
tives, and the upgraded capabilities
of both the aircraft and ordnance,
then recommended changes to
NATO war plans, including an up-
dated target priority list and air-
space changes that could double the
F-4G’s target-area firepower. He
presented this analysis in a briefing
to USAFE. The changes were in-
corporated in as little as six months
from his initial presentation.

His second concept expanded his
SEAD initiatives to include the
Army and other fighter assets along
with the electronic combat triad and
attack aircraft in a plan to disable an
enemy air defense system during an
initial attack. This concept was
strongly supported by the 65th AD
Commander and in NATO, and the
new targeting strategy was adopted
by a conference called by the Allied

Forces Central Europe Deputy
Commander for Operations.

The O'Malley Award

Crew S-02/R-18 from the 24th
Strategic Reconnaissance Squad-
ron, 6th Strategic Reconnaissance
Wing, Eielson AFB, Alaska, was
chosen for its demonstrated out-
standing performance and judgment
in the RC-135S Cobra Ball aircraft
to man the RC-135X Cobra Eye, a
joint Army-USAF venture to col-
lect and record data on strategic
weapon systems and targets of inter-
est to US Army Strategic Defense
Command and Strategic Defense
Initiative Organization. Their per-
formance on Cobra Eye missions
earned them the title of best recon-
naissance crew of the year.

On August 15, 1989, the crew,
made up of flight crew S-02 (Capt.
William J. Zehner, aircraft com-
mander; Capt. Robert S. Hopkins
111, pilot; Capt. Paul R. Yakes, Jr.,
first navigator; Capt. Brian G. Sauc-
ier, instructor navigator; and Capt.
Carol A. Colemen, second naviga-
tor) and reconnaissance crew R-18
(Capt. Jeffrey M. Murray, tactical
coordinator (TC); 1st Lt. Thomas
A. Jacobs, sensor operator (SO);
Sgt. Steven E. Lung, sensor techni-
cian (ST); Capt. Dale R. Ekmark,
instructor TC; Maj. Robert T. Mar-
lin, evaluator TC; Capt. William B.
Mitchell, evaluator SO; and SSgt.
Jonathan A. Sanders, evaluator ST)
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Meeting U.S. Air Force Needs
for Over 35 Years

Defense Systems

From Top, clockwise: Ten unarmed TDS-developed reentry vehicles during successful
Peacekeeper flight tests; Peacekeeper missile lifting off; TDS Skeet projectiles defeat a
column of target vehicles; F-16 dropping the Sensor Fuzed Weapon CBU-97/B.



Crew S-02/R-18 of the 24th Strategic Reconnaissance Squadron, 6th Strategic Reconnaissance Wing, Eielson AFB, Alaska, had to

overcome problems with uncooperative weather and malfunctioning computers, but the RC-135X crew persevered to gather high-
quality data in two missions with the Cobra Eye aircraft (shown here). The Cobra Eye Sensor is a joint platform of the Air Force and

the Army designed to collect and record data on sirategic weapon systems and targets.

became the first to flv an operation-
al Cobra Eye mission.

The mission began smoothly, but
once in the designated orbit area the
computers controlling the Cobra
Eye sensor shut down. The crew
immediately began troubleshooting
procedures and corrections. Final-
ly, minutes before the scheduled
event, the computers were brought
on line. Because the sensors would
not operate at the orbit altitude, the

- W o e

pilots immediately climbed to the
highest possible altitude, “taking
the aircraft to the very edge of its
performance envelope.” According
to the award nomination, “the air-
craft was perfectly positioned for
the event” and successfully col-
lected its first data associated with a
strategic wzapon system.

Three dzys later, the crew again
battled marginal weather and com-
puter problems during a mission to

This year's outstanding Military Airlift Command crew poses with a ZPU-4 captured at
Rio Hato AB, Panama, during the early hours of Operation Just Cause. The crew was
airborne for nearly sixteen hours straight during that operation, with eight of those

hours spent providing close air support.
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collect data on a US weapon sys-
tem. They had to adjust the data-
collection track continually in order
to avoid large thunderstorms in the
area and find clear sky for the data
collection. “Because of their per-
severance and initiative, a clearing
was found, computers were re-
stored, and the first high-quality
data on the target [were] collected,”
reads the nomination. These two
data-collection missions demon-
strated not only the capabilities of
the Cobra Eye Sensor but also the
versatility and resourcefulness of
crew S-02/R-18.

The Tunner Award

Capt. Mark Transue and crew
from the 16th Special Operations
Squadron, Hurlburt Field, Fla.,
were selected as the outstanding
Military Airlift Command crew for
their extraordinary achievement
while providing close air support
from their AC-130H gunship during
Operation Just Cause in Panama on
December 20, 1989.

In addition to Captain Transue,
aircraft commander, the crew in-
cluded Capt. Edward R. Appler,
navigater; Capt. Philip G. Bradley,
fire control officer; Capt. Scott E.
Taylor, pilot; Capt. John T. Virgi-
one, pilot; 1st Lt. Dennis T. Beatty,
navigator; Ist Lt. Stephen D.
O’Connor, electronic warfare offi-
cer; MSgt. Steven W. Hicks, air-
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When you're faced with a data control problem, who
better to call than Control Data.

We specialize in defense-related data management.
Whether your platform is land-based, airborne, shipboard or
spacebormne, we offer you a wealth of experience in electronic
information integration and information processing.

We can correct improper data ficw and timing. We can
remedy information shutdown and loss. Whatever the problem,
wherever the problem, from navigation to radar, from weapons
direction to image processing and more, our hardware, software
and systems expertise is your assurancs of an intelligent and
timely solution.

Letustell
you about our
work with AWACS,
ATARS, Pave Paws
and other programs—and how we can work with you. Call
612-853-5000. Or write Control Data Government Systems
Group, PO. Box 0, HQF500, Minneapolis, MN 55440.
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Since 1948, Vitro Corporation has met changing
national security needs with innovative, sound
approaches to systems engineering challenges. In
fact, our long history of success for major strategic
and tactical programs has made Vitro virtually
synonymous with systems engineering.

Diversified technology initiatives are vital
ingredients to Vitro success. Through carefully
selected research and development projects, we
assure the technological balance necessary to fully
meet our clients’ program requirements.
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Vitro provides the technostructure — a network
of professionally skilled managers - to achieve an
operating environment for technological leadership
in the disciplines essential to successful systems
development and support.

Vitro is ready to meet your systems engineering
and software development needs - to put technology
to work.

Give us a call today.
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14000 Georgia Avenue, Silver Spring, Maryland 20906-2972
For information call our Business Development Director, (301) 231-1300



borne gunner; MSgt. Frederick T.
Kramer, sensor operator; TSgt.
Guy M. Davis II, flight engineer;
TSgt. William B. Walter, airborne
gunner; TSgt. Wayne S. White, air-
borne gunner; SSgt. Frank T. Dem-
chenko, illuminator operator; SSgt.
Bernard R. Gilbert, airborne gun-
ner; SSgt. William T. Jackson, sen-
sor operator; SSgt. William L. Jen-
nings, flight engineer; SSgt. Mi-
chael K. McCarthy, illuminator op-
erator; and Sgt. Barry M. Clark, air-
borne gunner.

They had ample chance to dem-
onstrate their “courage, profession-
al performance, and dedication to
mission accomplishment” in the
opening minutes of Just Cause.
After eight hours of nonstop, instru-
ment-flight-rules, night formation
flying from Hurlburt Field and two
“tactical minimum communication
aerial refuelings,” the crew arrived
over its holding point near Rio Hato
AB ten minutes before H-hour. At
H-hour they rolled into their firing
orbit over Rio Hato, a Panamanian
military airfield housing the 6th and
7th Rifle Infantry Battalions of the
Panamanian Defense Forces. “Im-
mediately they began receiving
heavy antiaircraft artillery (AAA)
from every section of the air base,”
noted the nomination. They en-
gaged the gun positions, knowing
that they had “only two minutes to
pacify the airfield” before the arriv-
al of fifteen C-130s with 500 air-
borne rangers.

The infrared sensor operator lo-
cated the AC-130H’s first target, a
ZPU-4 AAA weapon, and the crew
destroyed it with their 105-mm how-
itzer. In short order they also de-
stroyed a stationary armored per-
sonnel carrier and a moving V-300
personnel carrier and eventually
suppressed all AAA fire on the air-
field.

Once the rangers had landed safe-
ly, the gunship crew worked with
them on calls for fire, destroying
several targets, including a two-ton
truck carrying enemy personnel
that was later found to have been
carrying tear gas packets to inca-
pacitate US forces. They fought in
“near-perfect coordination” with
the friendly ground parties for five
hours. Because of the support from
the gunship, the rangers, who had
expected heavy casualties, received
only minimal casualties.
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This year’s Power Award winners, Capt. Michael J. Morgan (standing) and 1st Li. Scoit
E. Russell, were chosen for superior performance during their tenure as the 91st
Strategic Missile Wing’s Senior Standardization Evaluation Crew. The training program
they devised was described as the best in the command.

Once the job was done at Rio
Hato, the crew members refueled a
third time before proceeding to Pai-
tilla airfield, where they provided
overhead security and area surveil-
lance for ground forces. By the time
the crew landed, it had been air-
borne for nearly sixteen hours,
eight of them in close air support.

The Power Award

Capt. Michael J. Morgan and 1st
Lt. Scott E. Russell “demonstrated
superior technical competence and
sustained superior performance in
their duties” with S-200 of the
4091st Operations Group/Standard-
ization Evaluation Division, 91st
Strategic Missile Wing, Fifteenth
Air Force, Minot AFB, N. D., and
are this year’s outstanding strategic
missile crew.

During their tenure as the 91st
SMW’s Senior Standardization
Evaluation Crew, Captain Morgan
and Lieutenant Russell devised a
new evaluator training course, in-
cluding a 200-page workbook cover-
ing all aspects of evaluator duty, in
order to improve evaluator profi-
ciency. The Strategic Air Command
Inspector General described their
training program as “the best ob-
served in the command.”

Their leadership and motivation
of evaluation crews paid off in the
SAC Operational Readiness Inspec-
tion (ORI) in August 1989. In four-

teen launch-control center inspec-
tions, there were no significant ciew
errors, and the SAC Inspector Gen-
eral said the 91st SMW was “the most
standardized observed with the low-
est error rate” in that inspection cy-
cle. Crew S-200 led the way in the
ORI, with perfect scores on Emer-
gency War Order (EWO), Codes,
and Communications Security Ex-
ams. Five of their evaluation pro-
grams were identified by the SAC
Inspector General as “good ideas.”

Excellent teamwork is made pos-
sible by excellent individuals. Cap-
tain Morgan received a total of four-
teen Highly Qualified ratings before
completing his crew tour in August
1989. He was a 3901st Strategic Mis-
sile Evaluation Squadron Outstand-
ing Performer four times, the Fif-
teenth Air Force’s DO/Staff Person
of the Quarter for the third quarter
of 1989, and 91st SMW Company
Grade Officer of the Year for 1989.
He was selected by 91st SMW/CC
to be the chief of the EWO Training
Branch in the Plans and Intelligence
Division. Lieutenant Russell be-
came missile combat crew com-
mander in October 1989 after re-
ceiving three Highly Qualified rat-
ings and one Outstanding Performer
award in four Minuteman crew eval-
uations. He is only the third crew
member to receive the Outstanding
Performer award on his upgrade
evaluation to crew commander. ®
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HAT 'TRICK

Find out more about the F-22 by visiting
Booth 110 at the AFA Show, September 17-20
at the Sheraton Washington Hotel.

Three aviation champions have put their heads
together to create the most advanced air superiority
fighter in history, the F-22.

An unprecedented leap in world fighter tech-
nology in recent years has a momentum which, by
the middle cf this decade, will leave American air
forces vulnerable to any power that can afford the
latest fighter on the market. That is, unl2ss America
takes an unprecedented leap of its own.
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Such a far-reaching technological jump will
require a far-reaching approach; oae that brings
together the brightest minds of the country,
bzcked by the strongest leaders in aeronautical
technology. In Lockheed, Boeing, and General
Dyvnamics, the country has just that. Between them,
these three companies are acknowledged experts
in avionics, stealth technology, aircraft manufac-
ture, advanced design, and systems integration—

all areas which will be critical in the creation of
this revolutionary new weapon system.

Think of a squadron composed entirely of
aces. Think of the fighters they would fly. Think
of the F-22.

F-22 ADVANCED TACTICAL FIGHTER

LOCKHEED - BOEING « GENERAL DYNAMICS




AFA honors these twelve

distinguished airmen as the

best in the force.

The Outstanding Airmen

of the Year

By Susan Katz Keating

oOR the Air Force enlisted corps, no group is more

distinguished and exclusive than the twelve Out-
standing Airmen of the Year. These dozen airmen, pre-
sented each September at AFA’s National Convention,
represent the best of the force:

MSgt. David B. Layliss, NCOIC of Nursing Services,
Air Force Systems Command Hospital, Edwards AFB,
Calif. Students in Sergeant Bayliss’s advanced nursing
care courses study under one of the best. He was se-
lected to serve on both the base Presidential Support
Team and the NASA Shuttle Recovery Team.

Sergeant Bayliss is in charge of enlisted staffing at the
hospital, where he emphasizes total patient care. He
keeps in constant touch with patient services. He devel-
ops and teaches courses in such diverse areas as ortho-
pedics, intravenous therapy, and emergency medical
technician work. His management of the logistics por-
tion of Continuous Medical Training exercises was de-
scribed by AFSC as “second to none.”

Sergeant Bayliss, cited by the State Department for
his support of operations in the aftermath of the mass
suicide-execution of followers of the Rev. Jim Jones in
Guyana, designed a special hospital disaster trailer be-
ing considered for worldwide use. He seeks a master’s
degree in Nursing Administration and has been selected
for the NCO Academy. He has earned the Air Force
Commendation Medal with one oak leaf cluster. He was
named AFSC Hospital Senior NCO of the Year. He has
earned recognition as one of America’s Outstanding
Young Men for 1939.

Sgt. Brant C. Bu: hnell, Munitions Maintenance Tech-
nician, Munitions Division, 2892d Distribution Squad-
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MSgt. David B. Bayliss

Sgt. Brant C. Bushnell

MSgt. Paula T. Campa
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JAM SESSION.

MAGNAVOX STOPS IT,
== BEFORE IT STOPS YOU.

Enemy jamming can put a mission
in jeopardy. It can force your pilots to
bug out before the objective is accompllshed
Magnavox ECCM can stop jamming.
Magnavox has put more anti-jam margin in

more places, for less money. And, we give you the

most DB’s per dollar.
With Have Quick, Have Quick II and Have
Quick ITA, Magnavox offers the
highest performance ECCM
available. Performance that has

A Subsidiary of Magnavox Government & Industrial Electronics Co., 1313 Production Road, Fort Wayne, IN 46808 USA Telex 22-8472

Magnawvox
Electronic Systems Company

made Magnavox the A/J leader.

We fielded the first A/J system 25 years ago,
and we've continually improved it. Today, Have
Quick offers ECCM protection that breaks the
noise barrier, and delivers an MTBF of 2,800
hours in an F-15.

Discover how the Magnavox “slice system”
adds performance — without Group A
modifications. Learn what its inherent data
capabilities can do for you.

Then you'll know why Have Quick is
the Tri-Service standard and the choice of
NATO. And, why it’s your best
defense when the enemy is
in session.

» TWX 810-332-161¢
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No matter how you look atit, Evans &
Sutherland leads the field in providing
visual system solutions for the broadest
spectrum of training, tactical mission
and engineering objectives.

Total visual system integration from
one source? Look no further than Evans
& Sutherland. We design and produce
the most comprehensive range of visual
system products in the industry—from
image generators, projection domes and
display devices to data base modeling
and sensor simulation.

High performance visual simulation?
Our new image generators are unequaled
anywhere. Delivering high scene density
and realism, these systems support
military requirements that include full

mission simulation, combat mission
rehearsal, and low-level and nap-of-the-
earth-flight. Expandable and modular,
they are ideally suited for manned
simulation in research and engineering
development laboratories as well.

And where quality performance and
affordability are required, our low cost
image generators are the leading choice
worldwide for civil and military opera-
tional flight training.

For an in-depth view of today’s visual
systems and exciting, new developments
for the near future, contact: Evans &
Sutherland, Simulation Division,

600 Komas Drive, Salt Lake City,
Utah 84108 Tel: 801-582-5847
Fax:801-582-5848




ron, Hill AFB, Utah. Sergeant Bushnell’s ability to fore-
see problems has made him a key part of the team re-
sponsible for USAF’s only conventional depot storage
facility. In its warehouses, the depot has some 4,000 line
items valued at more than $460 million. Thanks to the ef-
forts of Sergeant Bushnell, a remarkable fifteen percent
increase in storage space was made available at this fa-
cility. This was accomplished by rewarehousing 140,000
tons of explosives into 10,000 storage spaces. In addi-
tion, he single-handedly supervised the proper disposal
of more than 11,700 unserviceable assets.

Sergeant Bushnell maintains twelve munitions stor-
age facilities and has received 100 percent pass rates on
all Quality Assurance evaluations. He is credited with
helping to keep the F-15 fleet fully mission capable by
expeditiously filling 300 mission-capable asset requests
that were received simultaneously. The average is five to
ten requests per day.

Sergeant Bushnell has earned a number of USAF hon-
ors, including Outstanding Airman of the Year for both
Air Force Logistics Command and the Ogden Air Logis-
tics Center. He was also named Hill AFB Airman of the
Quarter.

MSgt. Paula T. Campa, NCOIC, Wing Command Sec-
tion Administration, 66th Electronic Combat Wing,
Sembach AB, West Germany. A key wing information
manager, Sergeant Campa is known for willingness to
take on responsibility. She serves as Resource Advisor
for four cost centers, Equipment Custodian, Adjunct
Instructor for NCO Preparatory Course, and Unit Ca-
reer Advisor for wing staff.

MSgt. Diana D. Ceciliani

SSgt. Lynne M. Donovan

TSgt. Kevin A. Ford
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Thanks to Sergeant Campa, the Wing Recognition
program is itself worthy of recognition. After she re-
wrote a regulation governing program management and
made other changes, attendance doubled and sponsor-
ship jumped dramatically.

As Resource Advisor to the 66th ECW staff, Sergeant
Campa manages the entire budget process for four
groups. She helped the 66th ECW Clinic Commander
obtain additional funding for furniture and equipment in
a new renovation project.

Sergeant Campa completed the Senior NCO Acade-
my and received the Air Force Commendation Medal
with two oak leaf clusters. She was named Senior NCO
of the Year by US Air Forces Europe (USAFE), the 66th
Mission Support Squadron, the 66th ECW, and the 17th
Air Force. She was named Senior Enlisted Administra-
tor of the Quarter by the 66th ECW and Senior NCO of
the Quarter by the 66th MSSQ.

MSgt. Diana D. Ceciliani, Security Police Technician,
Headquarters Air Training Command, Randolph AFB,
Tex. Budget management and control for ATC’s Securi-
ty Police have noticeably improved, thanks to Sergeant
Ceciliani’s revision of budget oversight procedures. She
created a management system for the Model Installation
Program, reducing processing time by half. She helped
write a computer program that automates the annual
Law Enforcement Report, resulting in greater accuracy
and fewer man-hours of work.

Sergeant Ceciliani took part in a Functional Review
Workshop, during which she helped create an entirely
new approach to determining security police manpower
needs. This will have a direct impact on USAF security
policy operations worldwide.

Sergeant Ceciliani was chosen as one of only two en-
listed members to serve on the elite Hq. ATC Command
Briefing Team. She was named NCO of the Quarter by
Hgq. ATC and Randolph AFB and is a recipient of the Air
Force Commendation Medal.

SSgt. Lynne M. Donovan, Wideband Communications
Equipment Specialist, 2146th Communications Group,
Osan AB, Republic of Korea. Sergeant Donovan’s con-
tributions are viewed as critically important in the train-
ing of newly assigned communications personnel, and
her methods are innovative. For example, to compen-
sate for a lack of readily available technical information,
she used commercial publications to develop and imple-
ment training modules for fiber optics equipment. Her
new training modules have reduced training time from
six months to two weeks.

Sergeant Donovan redesigned and reconfigured pro-
tection circuits for high-current conditions, reducing by
fifty percent the number of unscheduled maintenance
actions on sixty key command and control links. To en-
sure that working backups were available for vital C2 cir-
cuits, she disassembled and cleaned all components in
eight digital multiplexers. She virtually eliminated the
danger of injury to maintenance personnel and signifi-
cantly reduced maintenance time by initiating tech order
improvements for five communications items.

Sergeant Donovan seeks an associate degree in Elec-
tronics Systems Technology. She has been chosen Out-
standing Airman of the Year by both the Pacific Commu-
nications Division and the 2146th Communications
Group.



TSgt. Kevin A. Ford, Deputy Director of Supply Oper-
ations, Headquarters 13th Air Force, Clark AB, the
Philippines. In 1989, Sergeant Ford not only earned his
grade under the Stripes for Exceptional Performers pro-
gram but also was named Top Staff Supply NCO of the
Air Force and Pacific Air Forces' Outstanding Staff Sup-
ply NCO. In the deactivation of a USAF unit, he ar-
ranged the transfer of $350,000 in excess equipment. As
part of a Pacific Defense Reutilization and Marketing Of-
fices survey that he set up and led, he obtained more
than $1 million in vehicles and equipment to enhance se-
curity force operations at Clark, USAF’s largest over-
seas installation. He helped improve procedures for pro-
viding some $1 million in foreign military sales equip-
ment and supplies to the Philippine government.

Sergeant Ford played a key role in the success of the
$50 million “Buy Philippine Products Program,” person-
ally calling on local vendors and business groups to con-
vince them of the program’s merits. His effort resulted in
a fifty percent increase in purchases, faster deliveries,
and a $6 million saving in transport costs. His work in
monthly base supply coordination meetings helped re-
duce by forty percent the discrepancies between supply
and contracting records.

Sergeant Ford, a recipient of the Air Force Commen-
dation Medal with one oak leaf cluster, is working to-
ward a Bachelor of Science degree. He was named 1989
NCO of the Year for the 13th Air Force and for the
Pacific Air Forces.

SSgt. Gilbert T. Garcia, NCOIC and Law Enforce-
ment Specialist, 24th Security Police Squadron, Howard
AFB, Republic of Panama. During trying days for US
forces in Panama in 1989, before the fall of Gen. Manuel
Noriega, Sergeant Garcia played a major security role.
He assumed the critical “overwatch” role when more
than 100 US service members were forced by the Pana-
ma Defense Forces (PDF) to move out of off-base leased
quarters, ensuring that the moves were conducted
smoothly with no interference from the PDF. Later it
was learned that three US servicemen in Sergeant Gar-
cia’s party possessed highly classified information,
which, if seized by the PDF, could have had serious con-
sequences. While under PDF escort, Sergeant Garcia
managed to transfer the attaché case containing the in-
formation to safety.

Sergeant Garcia spent some thirty hours arranging
the release of an Air Force officer wrongfully detained
by the PDF. He played a key role in pinpointing hostile
checkpoints, ensuring the safety of US personnel who
otherwise might have been harassed or placed in physi-
cal danger. As Sergeant Garcia performed his duties,
Panamanian authorities arrested him six times, detained
him in jail for a total of forty hours, and held him at gun-
point five times.

He seeks a degree in criminal justice and has complet-
ed the Command NCO Academy Correspondence
Course. He has been honored as Outstanding NCO of
the Twelfth Air Force and NCO of the Quarter.

MSgt. Edward B Huneycutt, Chief, Special Analysis
Branch, 690th Electronic Security Wing, Tempelhof
Central Airport, Berlin, West Germany. Sergeant Hun-
eycutt plays a pivotal part in USAFE’s European Sur-
face-to-Air Tactics Analysis Team (ESTAT). As a key
leader in one of Electronic Security Command’s most
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SSgt. Gilbert T. Garcia

SMSgt. Wiiliam O. Morris, Jr.

critical programs, he provides tailored analytical sup-
port to ESTAT. He has been with ESTAT from its start,
having been handpicked to serve on the initial cadre of
analysts. The detailed monthly feedback bulletins he
produces are credited with enhancing USAFE’s fighting
pOWEer.

Sergeant Huneycutt is responsible for planning
USAFE’s ESTAT conferences. He hosted a highly
praised Allied Forces Technical Conference that includ-
ed representatives from the US Air Force and Army, the
British Royal Army and Air Force, and the Canadian Air
Force.

Sergeant Huneycutt recently earned a master’s de-
gree in International Relations, with a near-perfect 3.97
grade point average. He graduated from the USAFE
Kisling NCO Academy first in his class and earned the
John Levitow and Communication Skills Awards. He
was named the 690th ESW Senior NCO of the Year and
the Quarter and was European Electronic Security Divi-
sion Senior NCO of the Year.

SMSgt. William O. Morris, Jr., Assistant NCOIC,
Tanker Branch, 96th Organizational Maintenance
Squadron, Dyess AFB, Tex. Technical and management
skills underpin Sergeant Morris’s exceptional record of
keeping KC-135A tankers ready to support the 96th
Bombardment Wing's aircraft. On his watch as Produc-
tion Superintendent last year, the number of sorties
flown exceeded the planned number by sixteen percent,
the overall noncommission rate fell from twelve percent
to 2.3 percent, and the maintenance cancellation rate
dropped from 6.8 percent to under 2.2 percent.
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How is the Air Force ensuring
standardization and interoperability
of C2 systems?

They are doing it through AFC2S:
the Air Force Command and Control Systems
Software Modernization Program.
Their choice for AFC2S is GTE and its team of
PRC, ERC, Synergy, DTC, and Uwohali.

See AFC2S at GTE's Booth 3304, AFA Exposition 1990, Government

Sept. 18-20, Sheraton Washington Hotel, or call 508-870-4289. Systems
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production of custom voice and data products..

ITT IS INFORMATION TRANSFER.

Voice. Data. Video.

When it comes to the management of
information — and making sure that only
those who are authorized to receive it do —
ITT has the strategi¢ and tactical Informa-
tion Transfer essentials that allow you to
communicate reliably and securely.

For strategic communications, SACDIN
and the Departmentiof State Communica-
tions system are just two ways that ITT's
system design makes the difference.

Our tactical commurications products
include the Unit Level Circuit Switch and
the Data Switch, both used to marage
battlefield communications.

We also create secure rformation
systems like the STU Il Executive Secure
Voice Terminal, CPE (Communications
Privacy Equipment), ANDVT, an advanced
secure voice terminal, and the MINTERM,
a self-contained manpack voice terminal
with embedded COMSEC.

If your needs call for complete system
design or original equipment design
and manufacture, communicate with ITT.

For more info-mation, write or call.

ITT

DEFENSE

ITT Aerospace/Communications
492 River Road
Nutley, NJ 07110 » 201-284-2205




SMSgt. David M. Orange, Sr.

Sgt. Daniel N. Ries

In Operation Nimrod Dancer in May 1989, Sergeant
Morris handled the short-notice generation of eight air-
craft needed to deploy US troops to Panama. Last year,
an airborne B-1B with jammed nose gear got an assist
through his quick-thinking professionalism. In just
twenty minutes, Sergeant Morris located two tankers
whose fuel enabled the crippled aircraft to fly to Ed-
wards AFB, Calif., where it landed safely. When the
1989 Proud Shield competition rolled around, he was
selected to head the Tanker Branch team; all eight con-
test sorties were launched on time.

Sergeant Morris has been selected to attend the Se-
nior NCO Academy, has received the Air Force Com-
mendation Medal with two oak leaf clusters, and is act-
ing pastor of his church.

SMSgt. David M. Orange, Sr., Combat Control Super-
visor, combat control team, 123d Tactical Airlift Wing,
Kentucky Air National Guard, Louisville. The ANGisa
second military career for Sergeant Orange, who first
served in the Marine Corps. In the Corps, he was an E-6
by age twenty-two. In the Guard, Sergeant Orange has
become a role model for those in the Combat Control
field. This career path is new to the Reserve Forces, and
Sergeant Orange has organized a complex schedule of
tasks necessary to maintain the Combat Control Team’s
readiness. He coordinates his team’s activities with the
Joint Airborne Air Transportability monthly confer-
ences, the National Guard Bureau, and Military Airlift
Command.

Sergeant Orange completed the Combat Control
training pipeline, which has a washout rate of eighty per-
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cent. In addition, he attended Jump Master School even
before completing required minimum time on jump sta-
tus and passed the course.

Sergeant Orange further distinguished himself at
Combat Control School by earning two top honors: the
Jerome Bennett Award for demonstrating the highest
qualities of leadership and professionalism and the Hon-
or Graduate Award for earning the highest academic and
performance grades.

MSgt. Timothy M. Payton, Avionics Communication/
Navigation System Technician, 934th Consolidated Air-
craft Maintenance Squadron, Air Force Reserve, Min-
neapolis—St. Paul International Airport, Minn. Complex
airborne avionics systems require exceptional techni-
cians, and Sergeant Payton is one of them. His extensive
knowledge of circuit analogy and technical manuals
have made him an invaluable asset.

Sergeant Payton converted what had been just an av-
erage radio shop into an outstanding Communication
Maintenance Center. His efforts resulted in an eighteen
percent reduction in his section’s maintenance man-
hours per flying hour. He also reduced the number of re-
curring discrepancies to a level well within acceptable
AFRES standards and increased production with ex-
ceptionally high quality.

For the unit’s C-130s preparing to undergo major avi-
onics upgrades, Sergeant Payton served as principal in-
spector and technical advisor. He solved many complex
wiring problems, saving 120 man-hours. Promoted to
Master Sergeant under the Promotion Enhancement
Program, Sergeant Payton is enrolled in the Senior NCO
Academy. He seeks a degree in Electronic Engineering
Technology. He is a recipient of the Air Force Commen-
dation Medal.

Sgt. Daniel N. Ries, Guidance and Control System
Specialist, 463d Avionics Maintenance Squadron, Dy-
ess AFB, Tex. Sergeant Ries is continually looked to by
his superiors for practical advice. Promoted below the
zone, he is respected by colleagues for his technical ex-
pertise. During a 1989 ORI, he was selected over more
experienced personnel to man the squadron launch
truck at a forward operating location. He took on five
jobs without a hitch, resulting in 100 percent on-time
launches for all missions and an “Outstanding” rating for
maintenance.

Lack of notice doesn’t seem to bother him or interfere
with his ability to maintain high standards. He voluntari-
ly deployed to Europe on one day’s notice and helped
produce a 99.7 percent reliability rate for 210 missions.
Four times during the year, he came under the watchful
eye of Quality Assurance personnel, who ranked him at
100 percent three times and at ninety-four percent once.

When an aircraft was released from depot mainte-
nance with a malfunctioning altitude indicator, Sergeant
Ries quickly and correctly assessed that the problem
was caused by a phase reversal. In only an hour, he lo-
cated and fixed the reversed wiring. Sergeant Ries has
been named 463d AMS and 463d TAW Airman of the
Month and 463d AMS/463d TAW Airman of the Year. ®

Susan Katz Keating, a writer for Insight Magazine since
1985, specializes in military topics. Her most recent arti-
cle for Air Force Magazine, “The Man Who Fixes Things,”
appeared in the February 1990 issue.
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These are the top airmen and the top
units in the Air Guard and Reserve.

Total Force Showcase

By Danlel M. Sheehan, Assistant Managing Editor

ANYONE seeking evidence of the
integral role played by the Air
National Guard and the Air Force
Reserve in today’s Air Force need
look no further than the winners of
the four awards AFA presents annu-
ally to Guard and Reserve crews.
This year’s winners of the Presi-
dent’s Award (top AFRES crew),
the Ricks Award (outstanding air-
manship in the Air National Guard),
the Air Force Reserve Outstanding
Unit Award, and the ANG Outstand-
ing Unit Award demonstrate the
strength of the Total Force concept.

The President’s Award

If Hemingway is right in defining
“guts” as “grace under pressure,”
then the 919th Special Operations
Group’s AC-130A crew command-
ed by Maj. Clay McCutchan mea-
sured up fully to that standard dur-
ing Operation Just Cause in Panama
last December.

Sent to Panama to train and pro-
vide security assistance in relief of
active-duty forces, the crew, which
consisted of Major McCutchan, co-
pilot Maj. Michael L. Milton, navi-
gator Capt. Bruce A. Fernald, fire
control officer Maj. James N.

(Left ta right) TSgt. Larry D. Johnson, TSgt. Billy R. Harcus, SSgt. Jeffrey M. Choplin,
and TSygt. Steven Gardinier, four of the gunners on the AC-130 crew that won this
year’s President’s Award, load the Specifre’s 40-mm gun, which proved to be an
effective weapon, judiciously applied dwing Operation Just Cause.

Strength, electronic warfare officer
Capt. Adrian Wells, flight engineer
MSgt. Tom Grimes, television sen-
sor operator MSgt. Walter L.
Watley, Sr., illuminator operator
TSgt. Jerry G. Allen. infrared sen-
sor operator TSgi. James D.
Dombrosky, and gunners TSgts.
Richard E. Kelley, Steven E. Gardi-
nier, Billy R. Harcus, and Larry D.
Johnson, and SSgt. Jeffrey M.
Choplin, had no plans to get in-
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Pentastar completes the
ATEITPS puzzle
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ACROSS DOWN
4. Surface-to-air missile. 1. Army’s standard test sets.
7. ATE/TPS common denominator. 2. What Marines use to test their
8 Goes before “al" means “and equipment,
others”. 3. The Navy's very own standardized
9 Specialized test se: built for M1 test equipment.
Abrams tank and M2/3 Bradley 5. Automatic tesl equipment.
infantry fighting vehicle. 6. USAF test equipment system.
Pentastar Electronics Inc., formerly Chrysler Military- infantry fighting vehicle. The GPIA, General Purpose
Public Electronics Systems, is the prime defense Interface Assembly, provides testing of data bus
contractor that solved the puzzling question of how to communications systems, electro-optical and thermal
increase and maintain the operational readiness of imaging systems.
modern combat vehicle electronics in the field. Pentastar’s ATE/TPS allows direct support or
Over the years, Pentastar has gained the in-depth intermediate forward maintenance teams to quickly
test system knowledge responsible for the automatic and accurately screen suspect units. Our simplified
test equipment and test program sets for the testing, monitoring and control for these complex
applications of today and of the future. Our electrical systems minimizes down time and maximizes
experience also gives us combat vehicle effectiveness while
the capability to build T A;‘“;T'_“ being economical and flexible.
systems that interface - B ' If a clue remains unsolved in

your ATE/TPS puzzle, Pentastar
is the answer.

with the Armed Services
standardized ATE[TPS
equipment.

DSESTS, Direct
Support Electrical
System Test Sets, are
designed and built for
use on the M1 tank and
the M2/3 Bradley

Pentastar Electronics Inc.

A Chrysler Company
NS g P.0O. Box 1929

Huntsville, AL 35807-0929

Telephone: 205-895-2209

FAX: 205-895-2356
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WHEN YOU CAN'T TEST AGAINST THE REAL THREAT

Real-Time Simulation of Strategic and Tactical
Penetration Missions against Threat Air Defenses

: 0
REDCAP ltcorporates:

* Manned C3! Simulation

* Hundreds of Netted Radars

= Ground & Airborne Threat Radars
at Actual RF Frequencies

* Actual RF Communication and
Data Links

« Threat Alrborne Surveillance,
with Command and Control

= Manned Interceptor Stations

REDCAP Froduces:

» Credible Data for Evaluating EW
Concepts and Systems Performance
throughout DoD Acquisition Cycle
and Operetional Missions

REDCAP | pgrade:

* Major Upgrade of Sensors & Cmd /Control
« |OCs 1992 - 93

A ARVIN

CALSPAN CORPORATION ADVANGED TECHNOLOGY CENTER P.O. BOX 400 BUFFALO, NY 14225 (716) 6327500
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volved in a shooting war. As it
turned out, they were the first com-
bat aircrew airborne during Opera-
tion Just Cause, sent aloft to pro-
vide air base defense for Howard
AFB during the early phases of the
operation.

After returning briefly to How-
ard, the crew soon had its AC-130
airborne again, this time to disperse
intruders at the main gate. After do-
ing so, then performing an abortive
search for areportedly downed heli-
copter, the AC-130 was directed by
the 24th Composite Wing Air Oper-
ations Center (AOC) to support a
ground party under fire at Albrook
AFS, where hostile activity ceased
after the aircraft fired on four struc-
tures. As Major McCutchan and
crew were returning to Howard, the
AQOC directed them to destroy three
armored personnel carriers heading
toward a US installation, declaring
the vehicles hostile and giving the
AC-130 clearance to fire.

Despite eagerness to destroy
what had already been declared a
hostile force, the crew members,
even after being given a repeated
clearance to fire, under the guid-
ance of Major Strength showed ad-
mirable restraint and exceptional
discipline in holding their fire until
the disposition of any friendly forc-
es had been determined. Television
sensor operator Watley detected
what appeared to be friendly forces
among the vehicles and informed
Major Strength, who advised Major
McCutchan not to fire. It was later
confirmed that the vehicles had
been captured and friendlies were in
the area. Thus the professionalism
of Major McCutchan'’s crew averted
a possible catastrophe and saved
the lives of more than thirty US
troops.

The crew flew two more sorties
during the operation and was instru-
mental in the safe recovery of
twenty-nine Americans held hos-
tage in the Marriott Hotel. In all, the
crew flew four sorties and logged
15.1 hours of combat time and con-
tinued to provide support for the
next three weeks of the operation.

The Ricks Award

The Air Rescue mission often
contains enough unexpected emer-
gencies to make a hardened civilian
paramedic blanch. Such was the
case when the crew of the 129th Air
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The award-winning crew members, assigned to the 919th Special Operations Group,
take time out to pose in front of their aircraft after seeing extensive action during the
operation. Standing (from left), MSgt. Tom Grimes; TSgt. James Dombrosky; Capt.
Adrian Wells; Sergeants Gardinier, Johnson, Harcus, and Choplin; Maj. Michael
Milton; TSgt. Richard Kelley; and Capt. Bruce Fernald; kneeling, from left, MSgt.
Walter Watley, Maj. James Strength, TSgt. Jerry Allen, and Maj. Clay McCutchan.

Rescue Group’s Air Force Rescue
284 (AFR-284) got the call on Octo-
ber 20, 1989, that there had been an
explosion aboard M/V Explorer, a
Greek vessel about 600 miles south
of San Diego off the Baja California
coast. Their speedy action and pro-
ficiency in coping with the unex-
pected won this HH-3E crew, aug-
mented by two pararescue jumpers
from the 41st Rescue and Weather
Reconnaissance Wing and aided sub-
stantially by the US Coast Guard
and the crew of AFR-224 (an

This Air Rescue crew, from left, TSgt. Don Allie, SMSgt. David Rhoads, Capt. Glen

HC-130P that provided the necessa-
ry refueling), the Earl T. Ricks
Award for Outstanding Airmanship
in the Air National Guard.

The California ANG crew, pilot
Maj. Gregory A. Bose, copilots
Capt. Douglas A. Bawden and
Capt. Glen H. Stoddard III, and
flight engineers SMSgt. David J.
Rhoads and SrA. Keith M. Shukait,
along with flight surgeon Maj. Vic-
toria V. B. King, took off in foul
weather from NAS Moffett Field,
Calif., followed within minutes by

Stoddard Ill, Capt. Douglas Bawden, Maj. Victoria King, and Maj. Gregory Bose—plus
SrA. Keith Shukait and A1C Frederick R. Foote—braved foul weather to save iwo badly
burned sailors, thereby winning this year’s Ricks Award.
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This year's Outstanding Reserve Unit, the 438th Military Airlift Wing, used its
enormous C-5 Galax/es to good advantage during Operation Just Cawse, launching
seven assigned missions without a glitch despite record-breaking cold and unfinished
maintenance facilitics at its home base, Westover AFB, Mass.

the tanker. The first air refueling
proved extremely difficult because
of the weather, and the mission was
almost aborted.

Meanwhile, the two para-escue
jumpers, TSgt. Con M. Allie and
A1C Frederick R. Foote, had
jumped to the stricken Greek cargo
ship from a US Coast Guard
HC-130 that had flown from CGAS
Sacramento. Aboard the ship, they
found that two of the four injured
sailors, though badlv burned, were
still alive. The two were quickly

transported to USS Jouett (CG-29),
a nearby US Navy guided missile
cruiser, for pickup by AFR-284.
Once radio contact with the Jou-
ett was established, the crew deter-
mined that the ship’s helipad was
not certified for an H-3, so a hover
woulc be required. Hoisting the
first victim aboard took so much
time that another ai- refueling was
required before the remaining in-
jured sailor could be rescued.
Once the survivors and the para-
rescuz jumpers were aboard, the

One difficulty that the 439th MAW had to contend with during Just Cause was the
need to operate at night ta reduce the ever-present risk of sniper fire around Howard
AFB. Despite this and the msufficient air traffic control and overcrowded runway
ramp, the 439th MAW'’s contribution was termed “spectacularly successful.”
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helicopter headed to the University
of California—San Diego Medical
Center. En route, the patients were
attended by flight surgeon King,
aided by the pararescue jumpers.
On landing, the patients were trans-
ferred to a waiting ambulance and
arrived at the hospital in good con-
dition. The 19th ARS was credited
with two saves.

Outstanding Reserve Unit

A lengthy array of accomplish-
ments earned the 439th Military Air-
lift Wing of Westover AFB, Mass.,
and its associated units, the 911th
Tactical Airlift Group at Greater
Pittsburgh International Airport,
Pa., and the 914th Tactical Airlift
Group at Niagara Falls IAP, N. Y.,
the Outstanding Reserve Unit
Award.

Not least among these accom-
plishments was the exemplary con-
tribution made by 439th MAW C-5s
during Operation Just Cause. “We
had seven airplanes. to launch for
Panama, and we launched every one
of them without a glitch,” reports
Col. Tom Hargis, 439th Air Base
Group commander. In all, the
wing’s C-5s sent 647 tons of cargo
and hundreds of troops and vehicles
to the Republic of Panama, contrib-
uting immeasurably to the resound-
ing success and early termination of
the operation.

The 337th Military Airlift Squad-
ron, commanded by Lt. Col. Jim
Gallin, rose to the occasion despite
the short-notice nature of the mis-
sion. They successfully contended
with insufficient air traffic control
and an overcrowded runway ramp
at Howard AFB. They also operated
successfully without lights to re-
duce the ever-present risk of sniper
fire. Back at Westover, maintenance
squadrons had to “turn” the aircraft
in record-breaking cold weather, de-
spite the fact that indoor facilities to
work on the C-5 had not been com-
pleted.

Earlier in the year, the wing had
participated in relief missions to the
Virgin Islands, Puerto Rico, and
South Carolina after Hurricane Hu-
go. The wing’s 337th MAS received
an “Outstanding” rating during an
Aircrew Standardization/Evalua-
tion Team visit, and the 439th MAW
received an “Excellent” rating dur-
ing its Unit Effectiveness Inspec-
tion.
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The Biased Media's

Worst Nightmare.

Polls show that most people are
fed up with the arrogant, exploitive
tactics of the media giants, Time, CB3,
and the rest of the entrenched media
establishment.

They brand the public as ignorant
and hopelessly out of step if they do not
unconditionally accept gun control, gay
rights, and massive defense cuts as the
norm. The media "deck" seems stacked
against middle America.

Yet in the 1990s, the most critical
time in this devastating assault on ou-
nation's sensibilities, a powerful media
player has walked onto the information
battlefield and s taking America by storm.

New Dimensions: '"The
Psychology Behind the News'' combines
hard-hitting investigative news coverage

with in-depth psychological examination.

From national defense to gun control,
from youth gangs to AIDS, New Dimensions
covers it all. Uncut and uncensored.

New Dimensions fills the
information void created by a biased
media that have alienated mainstrearn
America with increasingly strange and
offbeat editorial viewpoints. As a result,
many of Time and Newsweek's readers ere
tuming in droves to New Dimensions.

In the powerful
August cover story, "Top
Gun, No Ammo," ND
exposes what some are
calling "Doorrmat

America’s
Newsmagazine

Diplamacy.” And how Gorbachev has taken
conirol of U.S - Soviet negotiations and wrested
unheard-of concessions from Bush, to the
detriment of American and NATO security.
As the media swoon, singing the
praises of Gorbachev, glasnost, and
perestroika, the Soviet Union is in the midst
of the single greatest defense build-up in
the history of mankind. All while Congress
mysteriously yields to calls for drastic
reductions in defense spending, from Time,
CBS, and the entrenched media establish-
ment. New Dimensions dares to break
the media mold and tell it like it really is.

“New Dimensions is one of the
magazines we here at High Frontier turmn
to first for good, honest, solid information
about defense and other important Ameri-
can issues. New Dimensions is top
drawer.”

—ILt. Gen. Dariiel O. Graham, USA (Ret.),
Director, High Frontier

“Hats off to New Dimensions.
As America enters the 1990s, it is
encouraging to know that there is a
straight-shooting, no-nonsense news
source for grass roots America. Watch out
Time and Newsweek.”
—U.S. Congressman Robert Dornan

*“Top Gun, No Ammo” is
available at your
local newsstand.
Pick up your
copy today. Or
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subscribe to ND with this special offer:
12 monthly issues at 33 percent off the
newsstand rate. Plus, your firee copy of
“Top Gun, No Ammo,” featuring best-
selling author Tom Clancy’s scathing
analysis of how politicians seek power
by abusing the military, a force that is
unable to fight back due to their loyalty
to the constitutional process. Yours free
with a subscription to New Dimensions.

Use the order form below, or call
toll-free with your VISA or MasterCard
handy:

Call: 1-800-866-9535 or

1-800-877-3227.

% SUBSCRIBE TODAY!

‘want a subscription to New Dimensions. Enclosed is my

:nt for $23.97 (normally $36). | understand that in addition

manthly issues | will receive the August “Top Gun, No Ammo"
issue free with my paid subscription.

State Zip

offer expires 9-30-90.

Send to: New Dimensions, P.O. Box 811, Grants Pass, OR 97526. Or call toll free
1-800-866-9535 with your VISA or MasterCard. Free "Top Gun No Ammo®
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Pholo by Don Linn

The F-16s of the South Carolina ANG (shown here being refueled by a Tennessee ANG
KC-135) helped win the 169th Tactical Fighter Group this year’s Outstanding Guard
Unit Award by performing magnificently (scoring 9,313.5 points out of 10,000) at 1989’s
Gunsmoke Competition, besting fifteen of TAC’s premier units.

Prior to Just Cause, the 337th
MAS delivered thirty-eight Marines
and 140,000 pounds of cargo to
Howard AFB during Operation
Nimrod Dancer, and the 430th
MAW garnered the Best C-130
Maintenance Team and Best C-130
Postflight Inspection at 1989’s Air-
lift Rodeo at Pope AFB, N. C. The
wing also participated in Reforger,
Red Flag, Patriot Tiger, and numer-
ous other exercises.

The wing’s aggressive accident-
prevention program, under the di-

rection of Lt. Col. Archer Battista,
wing safety officer, and Lt. Col.
Gale Franch, chief of wing safety, is
paying off. The wing has now accu-
mulated more than 180,000 hours of
accident-free flying.

Outstanding Guard Unit

To win Gunsmoke, Tactical Air
Command’s biennial competition, is
a noteworthy accomplishment for
any unit. For a unit to win it flying
the oldest model F-16s in the com-
petition is especially impressive.

The 169th Tactical Fighter Group
from McEntire AFB, S. C., did just
that in 1989, besting fifteen of TAC’s
premier units from around the
world. This victory was instrumen-
tal in earning the 169th TFG the
Outstanding Guard Unit Award.

The group scored 9,313.5 points
out of a possible 10,000 to earn the
title of best overall team, team
members placed near the top in all
flying profiles, and the wing’s Maj.
Waymond Nutt won two individual
flying awards (in the low-angle high
drag bomb and level-bomb competi-
tions). The wing triumphed despite
the added psychological pressure
caused by the damage to its home
state in the aftermath of Hurricane
Hugo.

The unit’s members brought
home many individual honors dur-
ing the year, including Col. Allen C.
Pate, ANG Judge Advocate General
of the Year, and MSgt. Donald G.
Wilson, ANG Logistics Planner of
the Year.

The Group's 157th Tactical Fight-
er Squadron received an “Excel-
lent” rating during a Unit Effective-
ness Inspection, with the Social Ac-
tions Program and the Civil Engi-
neering’s Fire Department singled
out as “best seen to date.” The
Group's Security Police Flight’s
safety program was cited by inspec-
tors as a model for other sections.
The Group completed 1989 without
an accident, earning it its second
TAC Flight Safety Award in a row. ®

AIR FORCE Magazine / September 1990

103



AFA recognizes the Services career field.

TheTeam of the Year

By Colleen A. Nash, Associate Editor

HE five members of AFA’s 1990

“Team of the Year” represent
the 5,800 enlisted people in the Ser-
vices career field. Often taken for
granted and usually underappreciat-
ed, they are directly responsible for
maintaining the quality of life in the
Air Force.

Among other specialties, the field
includes food service, dormitory
management, billeting, squadron
administration, and consumer af-
fairs personnel for commissaries
and exchanges.

SSgt. Timothy M. Brunori of the
325th Services Squadron, Tyndall
AFB, Fla., is the Customer Service
Representative at the base billeting
office. The Tactical Air Command
Innkeeper Evaluation Team select- v :
ed him as the 1989 Professional Per- : . 28
former. ) SSgt. Timothy M. Brunori (left) of the 325th Services Squadron, Tyndall AFB, Fla., has

Sergeant Brunori has been de-  been described as a natural leader. As NCOIC of Tyndall’s team at Readiness
scribed as a natural leader, and his Challenge, USAF’s annual worldwide engineering and contingency skills competition,
accomplishments bear that out. he led his team to win the TAC championship and the William T. Meredith Award.
During a recent Readiness Chal-
lenge, USAF’s annual worldwide
engineering and services contingen-
cy skills competition, he served as
the NCOIC for the Tyndall team.

After winning the TAC champion-
ship, his team won the William T.

g i
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Meredith Award as best in the Air
Force.

He was chosen to represent Tyn-
dall on the Panama City Chamber of
Commerce Military Affairs Com-
mittee and was a speaker at the 1989
USAF Worldwide Engineering and
Services Conference. Sergeant
Brunori is working toward a degree
in hotel and restaurant manage-
ment.

SrA. JoAnne M. English of the
379ta Services Squadron, Wurt-
smith AFB, Mich., is a services spe-
cialist. She went straight from basic
training into her first assignment as
an apprentice cook and completed
her career development courses in
minimum time.

Her supervisor found that Air-
man English possessed a natural tal-
ent for baking. She now prepares
some 800 servings of assorted des-
serts for the wing each day. She
often does the baking for special
events.

She was selected for below-the-
zone promotion to senior airman
and is taking college courses in
preparation for her next step ahead.

SrA. Ian Pritchard of the 375th
Serv:ces Squadron, Scott AFB, Ill.,
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SrA. JoAnne M. English,
a services specialist with
the 379th Services
Squadron at Wurtsmith
AFB, Mich., went straight
from basic training into
her first assignment.
Having a natural talent
for baking, she now pre-
pares some 800 servings
daily of assorted des-
serts for the wing and
bakes for special events.
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is the squadron’s chief accountant
and primary administrator for the
Services Information Management
Systems (SIMS). His SIMS exper-
tise is much in demand. He fre-
quently goes to other MAC bases to
help implement the system,

Airman Pritchard is also good
with computers. Work he has al-
ready done will enable transfer of
the flight kitchen computer to a new
facility without interruption in ser-
vice—no small task since the flight
kitchen is a twenty-four-hour opera-
tion and serves an average of 5,000
flight meals and 1,800 ground meals
each month. He also developed a
system of cross-checks that greatly
reduced errors in accounting.

Airman Pritchard was promoted
to Senior Airman below the zone
and is pursuing a private pilot’s li-
cense.

TSgt. Ross M. Ryan of Hq. SAC,
Directorate of Housing and Servic-
es, Offutt AFB, Neb., is the Com-
mand Food Service Accountant. He
ensures the accuracy of reports
from all twenty-four SAC bases, ac-
counting for $20 million in subsis-
tence funds each year.

At Scott AFB, Ill., SrA. lan
Pritchard is the 375th
Services Squadron’s
chief accountant and
primary administrator for
the Services Information
Management System
(SIMS). He frequently
travels to other MAC
bases to help implement
the system. He also de-
veloped a cross-check
system that has greatly
reduced accounting
errors.
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As Command Food Ser-
vice Accountant with
SAC'’s Directorate of
Housing and Services at
Offutt AFB, Neb., TSgt.
Ross M. Ryan ensures
the accuracy of reports
from all twenty-four SAC
bases, accounting for
$20 million in subsis-
tence funds each year.
His proposal to stream-
line food service ac-
counting is being tested
at four bases.

He is a member of the team that
promotes “Healthy Heart” menu
choices throughout the command.

Sergeant Ryan wrote a Command
Model Installation Program propos-
al to modify the basic daily food al-
lowance and streamline food ser-
vice accounting. It is now being
tested at four SAC bases and will te
considered for USAF-wide imple-
mentation. In 1988, Sergeant Ryan
was SAC Services Technician of the
Year and honor graduate of the first
Services Specialist Course.
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SSgt. Shirley M. Sanders of the
384th Services Squadron, McCon-
nell AFB, Kan., is a food servicss
specialist. In her previous assign-
ment at Clark AB in the Philippines,
she was named Quality Assurance
Evaluator of the Quarter for Thir-
teenth Air Force. Her uncompro-
mising standards resulted in sixteen
outstanding sanitation inspections
in a row.

Sergeant Sanders is a self-taught
SIMS-implementation specialist—
and a fine one. She was chosen for

the Pacific Air Forces SIMS-imple-
mentation team.

She initiated a “Master Chef of
the Quarter” program to recognize
outstanding food service workers.
[n addition, she was the squadron
representative for prevention of
fraud, waste, and abuse.

Sergeant Sanders has accumulat-
ed forty-two credit hours—while
maintaining a 3.45 grade point aver-
age—toward an associate’s degree
in hotel and restaurant manage-
ment. L

SSgt. Shirley M. Sanders
was named the Quality
Assurance Evaluator of
the Quarter for Thir-
teenth Air Force in her
previous assignment at
Clark AB in the Philip-
pines. A self-taught
SIMS-implementation
specialist, she is now a
food services specialist
with the 384th Services
Squadron at McConnell
AFB, Kan.
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SCIENCE_~SCOPE"

An innovative radar antenna that can look forward. back. or to the side virtually instantaneously

may soon be performing reconnaissance for the U.S. Air Force. The electronically scanning antenna
(ESA), built by Hughes Aircraft Company, can position its broader beam faster than conventional
antennas because it is a phased-array radar antenna that scans the radar beam electronically instead of
mechanically. As a result of four years of successful testing in Europe, during which time an ESA
was mounted in a United States Air Force TR-1 reconnaissance plane, the Air Force plans to install
ESAs in the U-2R and TR-1 aircraft of its advanced Synthetic Aperture Radar Systems - 2 fleet.

An improved flow of information between air defense command and control centers and surface-to-
air missile systems will be one result of a new state-of-the-art communications link being designed
by Hughes. The link, called the Intelligent Interface Processor, will provide the signal interface
between AN/TSQ-73 surface-to-air missile control systems and fixed NATO Air Defense Ground
Environment sites in West Germany, Italy, Belgium, and the Netherlands. With the new system,
NATO commanders will be able to allocate targets to be engaged by missile batteries and still retain
autonomy. Commanders will also be able to exchange target and status information currently
available only through voice communications.

An improved sight stabilization system will significantly increase first-round hit probability for tank
gunners. The two-axis stabilized head mirror for the U.S. Army’s M1A2 Abrams tank is currently
under development at Hughes. Current M1 tanks are equipped with a single-axis stabilized head mirror,
which limits the gunner’s ability to accurately sight and fire on moving targets when the tank is also
moving. The new system is part of the Army’s planned improvements for the M1A2. Hughes also
produces the laser rangefinder and thermal imaging system for the current M1 tank.

A state-of-the-art. on-line computer graphics projector helps a computing company manage a network
of 300 host computers. Seven Hughes-built Superprojectors operating around the clock in General
Motor’s Electronic Data System’s (EDS) Information Management Center give more than 100
operators up-to-date network status reports (operation bulletins, maps) and other network management
information. Additionally, it provides a visually dramatic presentation of EDS services to its customers.
The Superprojectors, connected via a standard RS232 bus to display-generating computers, project
images with resolutions in excess of 1,000 TV lines onto 14- by 16-foot screens. The projectors use
liquid crystal light valve technology developed by Hughes for displaying information in military
command and control centers.

A new hydrogen maser “atomic clock™ combines a compact size suitable for space applications

with the highest long-term stability ever reported for this type of device. Developed and built by
Hughes for the U.S. Navy, the fully automated frequency standard is about 10 times more stable than
currently-used cesium beam devices. Atomic clocks use the resonance frequency of an atom to
provide a precise measurement of time, but use of hydrogen maser clocks in space has been limited
due to their bulkiness. Other Hughes-built atomic clocks are being developed for use in the Defense
Department’s NAVSTAR Global Positioning System.

For more information write to P.O. Box 45068, Los Angeles, CA 90045-0068
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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
Jjamming 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
replaced 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
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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,
Lexington, MA 02173,

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

Rayiheon

Where quality starts with fundamentals




In the Battle of Britain, the fate of the
nation hung on victory in the air.

By C. V. Glines

‘NEVER in the field of human
conflict was so much owed by
so many to so few.” With these
words, Winston Churchill paid
timeless tribute to the brave fighter
pilots of Britain’s Royal Air Force
who saved their nation from inva-
sion in the summer and fall of 1940,
fifty years ago. Small in number,
they met the swaggering German
Luftwaffe and, fighting in Spitfires
and Hurricanes, remained uncon-
querable and supreme in what has
been known ever since as the Battle
of Britain.

Nazi invasions of the Low Coun-
tries and France began on May 10,
1940. By May 21, Hitler’s war ma-
chine reached the English Channel.
Victorious Nazi forces had over-
whelmed all resistance. Only a few
areas in western and northwestern
France held out.

Two weeks after the epic evacua-
tion of Allied forces at Dunkirk, the
Battle of France was over. There
was every reason to believe Britain
would be invaded. The world’s
largest air force was now only an
hour’s flight from England. As
Churchill told his people: “Hitler
knows that he will have to break us
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Their Finest Hour

Though they faced long odds in the Battle of Britain, the RAF had the morale and the
tenacity to achieve the many “miracles” that resulted in victory.

. . . or lose the war. If we can stand
up to him, all Europe may be free,
and the life of the world may move
forward into broad, sunlit uplands.
But if we fail, then the whole world
. . . will sink into the abyss of a new
Dark Age. ... Let us therefore
brace ourselves to our duties, and
so bear ourselves that, if the British
Empire and its Commonwealth last
for a thousand years, men will still
say, ‘This was their finest hour.’”

For the RAF, Dunkirk had a high
cost. The British had lost some 100
aircraft and eighty pilots in ten days
of fighting. As the evacuation con-
tinued, more planes and pilots were
sought by Air Vice Marshal Keith
Park, head of No. 11 Group cover-
ing the pullback. Air Chief Marshal
Sir Hugh C. T. Dowding, head of
Fighter Command, refused, reck-
oning that to do so would weaken
English defenses against the Nazi
invasion. Dowding’s decision would
pay off in the months ahead.

The Great Battle Begins

The Battle of Britain is deemed to
have begun on July 10. On that day,
100 Luftwaffe bombers executed a
large-scale night bombing raid

against targets in Yorkshire and
Kent. The next night, 100 more
bombers attacked targets through-
out England.

German operations divided into
four phases. The first, spanning Au-
gust 8-18, saw concentrated attack
on Channel convoys, England’s
southeast coast and harbors, and
nearby airfields. In the second
phase, August 19 through Septem-
ber 5, attacks fell on RAF fighter
fields farther inland. The third
phase, September 6 through Octo-
ber 5, brought indiscriminate at-
tacks on London. The fourth phase,
October 6-31, consisted of night at-
tacks on key civil and military tar-
gets.

The Germans had three objec-
tives: to blockade British ports and
shipping, achieve air superiority,
and crush Britain’s spirit.

On July 16, 1940, Hitler signed
Directive Number 16, authorizing
Operation Sea Lion, the code name
for the invasion of Britain. On Au-
gust 1, 1940, Hitler issued Directive
Number 17 “for the final conquest
of England,” with August 15 as D-
day. He ordered destruction of the
RAF with attacks on “flying forma-
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tions, their ground organizations,
and their supply organizations; sec-
ondly, against the aircraft produc-
tion industry. . . .”

The air operation, named Adler-
angriff (Eagle Attack), was to begin
on Adlertag (Eagle Day), first set for
August 10, then postponed to Au-
gust 13. Three massive Nazi Luft-
flotter of bombers, fighters, and
other aircraft—3,500 planes in all—
faced England.

Across the Channel, Dowding’s
Fighzer Command had 704 opera-
tional fighters and 289 in reserve.
He had 1,253 pilots for four fighter
grouns totaling sixty squadrons on
thirty-nine bases.

The Air Ministry had established
other defensive units, including a
network of stations operating radio-
direction-finding (RDF) equipment.
The latter became known as “radar”
stations (for radio detection and
ranging) and proved decisive in the
air war. RDF sites could track Luft-
waffe planes joining up over France
and follow their routes and alti-
tudes. British defenders were rarely
surprised, and RAF fighters could
scramble at the last minute.

Goring predicted the air war

AIR FORCE Magazine / September 1990

would be over in four days. As the
Luftwaffe prepared for massive Ea-
gle Day assaults, harassment raids
increased. To prevent losses, RAF
fighters were ordered to go after
bombers and avoid scrapping with
German fighter escorts.

The Luftwaffe had 2,700 planes
ready to fly Eagle Day sorties. The
war’s largest air battles up to that
time took place in five actions along
a 500-mile front on August 13. The
Luftwaffe flew 2,000 sorties, the
RAF 974, “It was indeed a crucial
day,” said Churchill. “In the south,
all our twenty-two squadrons were
engaged, many twice, some three
times, and German losses, added to
those in the north, were seventy-six
to our thirty-four.” This, observed
Churchill, was “a recognizable di-
saster to the German Air Force.”

Goring did not think so. He attrib-
uted the strong RAF resistance in
the south to participation of fighters
from the Midlands and Scotland. In
reality, Dowding wisely kept them
in reserve. On August 15, German
seaplanes, approaching across the
North Sea, tried to lure RAF fight-
ers away as Heinkel He-111 bomb-
ers and Messerschmitt Bf-110 es-

corts, following closely, turned to-
ward airfields in northeast England.
British radar was not deceived.
RAF fighters from No. 13 Group
stopped most of the bombers.

Goring sent another mass attack
against airfields in Yorkshire. A for-
mation of Junkers Ju-88 twin-engine
bombers was intercepted by two
squadrons of fighters from No. 12
Group but managed to get through
and destroy ten RAF bombers on
the ground. German raids contin-
ued in the south.

Dowding’s insistence on going af-
ter the bombers caused Goring to
send up larger numbers of fighter es-
corts. However, attempts to weaken
the RAF’s fighter resources were in-
effective.

Spectacular Heroism

The next day, the Luftwaffe flew
1,715 sorties and bombed eight air-
fields, but only three contained
fighter units. There were fierce dog-
fights along the south coast. There
were spectacular acts of heroism,
such as that of Flight Cmdr. James
Nicolson. Badly wounded, his Hur-
ricane on fire, Nicolson was about
to bail out when a Bf-110 drifted in
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front of him. He resumed his seat
and fired away as the German pilot
tried desperately to escape. Nicol-
son kept firing at the enemy plane
even as flames burned the flesh
from his hands. He bailed out only
when he saw the Bf-110 go down.
His heroism won him the only Vic-
toria Cross given to a British fighter
pilot during the war.

Goring continued his attacks
against British radar stations and
bases for two days. On August 18,
the Luftwaffe lost another seventy-
one planes, the RAF thirty-nine
fighters.

In Germany, it was time for reas-
sessment. Goring’s four days of
huge assaults—August 13, 15, 16,
and 18—cost 236 fighters and bomb-
ers, yet the RAF fighter force
seemed strong as ever. The Nazi air
chief blamed his fighter units for the
disaster. The RAF also suffered
heavy losses: 213 Spitfires and Hur-
ricanes between August 8 and 18.
Factories could not replace them
fast enough.

The raids continued. On August
24, 170 German bombers, intending
to bomb Thames Haven and Roch-
ester, hit central London instead.
The next day, in retaliation, Bomber
Command sent eighty-one Hamp-
dens to bomb factories near Berlin.
Hitler flew into a rage; Goring had
boasted that the capital would never
be hit.

Goring’s intelligence sources and
pilots erroneously reported that the
RAF was decimated and had lost
1,115 aircraft in the period from Au-
gust 8 to August 31. The true figure
was 465 Spitfires and Hurricanes
lost. Fighter Command was re-
duced to 419 Hurricanes and 211
Spitfires; 103 pilots had been killed
and 128 seriously wounded—a
quarter of total strength.

However, the swift loss of nearly
1,000 German aircraft sobered Go-
ring. Luftwaffe pilots also were
greatly affected by the disparity be-
tween their leaders’ assurance of an
easy victory and the RAF’s fighting
performance.

By August 31, RAF Fighter Com-
mand pilots were weary from two
months of unrelenting action. Loss-

es had been high, replacements few.
Pilots were being sent to operational
units with only five to ten hours’
time in Hurricanes or Spitfires, and
no practice at all in air-to-air gun-
nery. Still, RAF morale remained
high.

On September 7 a change oc-
curred in Nazi strategy—one Dow-
ding later called “a miracle”—that
took pressure off RAF airfields.
The Luftwaffe suddenly focused on
London. Five hundred bombers,
accompanied by 600 fighters, hit the
city in a mass day attack. That
night, 250 bombers returned. For
twenty-three days, Luftwaffe
planes roared up the Thames valley
to London, dropping explosives and
incendiaries. Hundreds of civilians
were killed and wounded.

For eight crucial days after Sep-
tember 7, however, Fighter Com-
mand had breathing room to re-
group. On September 15, the weath-
er was excellent, and the Luftwaffe
launched the heaviest daylight at-
tack to date on London. Its leaders
expected little opposition, but the
RAF Spitfires and seventeen Hurri-
canes were waiting.

The Hinge of Fate

Churchill went that day to the
Group Operations Room at Ux-
bridge. There he witnessed the un-
folding of what he called “one of the
decisive battles of the war.”

The Operations Room, Churchill
later wrote, was like a small, two-
tiered theater. On the floor was a
large map table, around which men
moved disks denoting German and
RAF planes. Covering one wall was
a blackboard divided into six col-
umns (for six fighter stations) of
light bulbs. The lowest horizontal
row of bulbs, when lit, showed
which RAF squadrons were “stand-
ing by.” The next highest showed
squadrons “at readiness” of five
minutes, the next those that had tak-
en off, the next those that had seen
Nazi planes, the next—with red
lights—those in action.

“After about a quarter of an
hour,” recalled Churchill, “the raid
plotters began to move about. . . .
The bulbs along the bottom of the

C. V. Glines is a regular contributor to this magazine. A retired Air Force colone!,
he is a free-lance writer, a magazine editor, and the author of numerous books.
His most recent article for Air FORCE Magazine was "“The Inverted Jenny,” which

appeared in the July 1990 issue.
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wall display panel began to glow as
various squadrons came to ‘stand
by.’” In quick succession, the oper-
ations room received reports of Ger-
man aircraft sightings, and to
Churchill “it was evident that a seri-
ous battle impended.”

Blackboard lights began to flash.
“Presently the red bulbs showed
that a majority of our squadrons was
engaged,” Churchill said. “A sub-
dued hum arose from the floor,
where busy plotters pushed their
disks to and fro in accordance with
the swiftly changing situation. . . .
In a little while all our squadrons
were fighting, and some had already
begun to return for fuel. All were in
the air. The lower line of light bulbs
was out. . . .

“I became conscious of the anxie-
ty of the Commander,” Churchill re-
called. “Hitherto I had watched in
silence. I now asked, ‘What other
reserves have we?’ ‘There are
none,’ said Air Vice Marshal Park.
The odds were great; our margins
small; the stakes high. Another five
minutes passed, and most of our
squadrons had now descended to
refuel. In many cases our resources
could not give them overhead pro-
tection.

“Then it appeared that the enemy
was going home. The shifting of the
disks on the table below showed a
continuous movement of German
bombers and fighters. No new at-
tack appeared. In another ten min-
utes, the action ended.”

On that historic day, Churchill
had followed what he later termed
“the crux of the Battle of Britain.”
Scores of Luftwaffe bombers and
fighter escorts made it to London,
but fifty-six had been brought
down, compared to twenty-seven
RAF planes and thirteen pilots.

Fighter Command had fought
with all it had. The Luftwaffe, hop-
ing to pulverize London and terror-
ize the English people, had failed.
Two days later, Hitler postponed
Sea Lion. On February 13, 1942, he
called it off altogether.

By October 31, so far as England
was concerned, the Battle of Britain
was over. The Luftwaffe lost 1,733
aircraft, the RAF 915. The Luft-
walffe’s best efforts were never good
enough. Airpower and the will of the
British people had saved England.
Never again was the island threat-
ened by Nazi invasion. u
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Systems and
Solutions for C2
.. .at every level!

MCE: AN/TYQ-23 Modular Control Equipment — now in production for the Air Force and Air National
Guard, providing next generation surveillance integration, weapons control and interoperability for the
Tactical Air Control System (TACS).

PROC: The Puerto Rico Operations Center — Litton's Ada-coded commercial-based system for fixed-
site C2/Air Surveillance operations centers.

Digital TACS: Integration of Litton's family of flexible Digital Communications Terminals provides dramatic
advances in Army/Air Force coordination and interoperability.

TDC: The Tactical Display Console provides all services with an integrated air/land/sea tactical data link
processing and display system (TADIL-A/TADIL-B/ATDL-1), and Ethernet™ interface to commercial-
based systems.

ATS: The AN/GYQ-51 Advanced Tracking Systern provides radar signal processing and fully automatic,

unattended tracking/air surveillance — exploiting existing sensors — for tactical, strategic and civil uses.

For additional information, contact: Business Development, Litton
Data Systems, 8000 Woodley Avenue, Van Nuys, California 91409-7601, uuon
Phone: (818) 902-4422, Fax: (818) 904-2355. Offices in: Hampton/Norfolk,

(804) 850-1962; Washington/Arlington, (703) 920-4100; Boston (617)

863-0780; Brussels/Europe, 32-2-216-8057; Taipei, 886-2-719-7993 D ata System S
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Spot multiple targets. Read defense. Identify oncoming peripheral

Pro football ard tactical air warfa-e. Similar exer-  of football’s greatest offensive weapons will make the
cises in many ways. The difference is the stakes. In our Advanced Tactical Fighter one of the greatest offensive
game, you get no trophy. You get to play again tomorrow. = weapons in av:ation history.

As our opponents become more technologically The 21st century ATF is a total weapons system;
advanced, the analogy is more apt. The awesome mix of  the active aperture radar is its primary sensor. To develop
survivability and lethality that made Johnny Unitas one this amazing technological innovation, the team of
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threats. Respond immediately, accurately. Destroy the opponents.

Westinghouse and Texas Instruments combined their =~ our customers’ expectations.
strengths in tactical airborne radar, zctive phased array The ATF with its active aperture radar. It is here.
radar technology, engineering design, and manufac- Now. Lethal, survivable, supportable, affordable.

turing technology bringing nearly 100 years of defense {
electronics experience to the playing field. We Stl n ghU use @ TEXAS

Lab tested, flight tested: the radar is exceeding INSTRUMENTS




The public gets a look at the first of the

prototype

s competing to become the

Advanced Tactical Fighter.

TheYF-23A
Rolls Out

& EIGHTEEN years ago—almost

to the day—we unveiled our
current air-superiority fighter, the
F-15 Eagle,” Gen. Robert D. Russ,
commander of Tactical Air Com-
mand, reminded the crowd gathered
in front of the Advanced Tactical
Fighter Combined Test Force han-
gar at Edwards AFB, Calif., on
June 22.

“By the time the ATF enters the
operational inventory, most of our
F-15s will be well over twenty years
of age, so the time is upon us to
produce a new air-superiority fight-
er,” he said.

Then the hangar doors opened,
and the Northrop/McDonnell
Douglas YF-23A—one of the two
prototypes competing to become
the ATF—rolled out publicly for the
first time.

Next spring, the Air Force is
scheduled to wind up the fifty-four-
month demonstration/validation
phase of the ATF program and
choose either the YF-23A or the
Lockheed/Boeing/General Dynam-
ics YF-22A prototype for full-scale
development. One engine con-
tractor (either Pratt & Whitney or
General Electric) will also be
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By Jeffrey P. Rhodes, Aeronautics Editor

chosen. At stake is a planned buy of
750 aircraft.

From the start, the ATF program
has been an ambitious one. The air-
craft was required to incorporate
low-observable (stealth) character-
istics to the extent possible while
preserving high maneuverability. It
had to cruise at supersonic speeds
without the use of afterburners. It
had to carry an adequate payload
for greater range than the current
generation of fighters. In additicn,
the design had to be flexible enough
for the Navy to adapt most of it for
its next-generation fleet air defense
fighter.

On top of all that, the Air Force
said the ATF should operate w:th
less support equipment and fewer
maintenance personnel than cur-
rent-generation aircraft and be
much more reliable than any of its
predecessors.

“Each of the contractors has
taken a different approach on [its]
aircraft, so this is not a flyoff,” said
Brig. Gen. James A. Fain, the ATF
program manager. “We are looking
at the total weapon system, so com-
paring the two aircraft is not really
fair. Each contractor will do its own

The first of two Northrop/McDonnell
Douglas YF-23A Advanced Tactical
Fighter prototypes (right) rolled out at
Edwards AFB, Calif., on June 22.
Northrop test pilot Paul Metz (above) will
have the honor of flying the aircraft for
the first time.
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flight-test program to meet our gen-
erally stated requirements to build a
database and reduce risk when we
go into full-scale development.”

Out of the Hangar

“We are witness to the emergence
of a new aircraft, a new generation
of aircraft, that represents a turning
point in tactical military airpower,”
said Northrop President and Chief
Executive Officer Kent Kresa as
the YF-23 prototype (serial number
87-800) was towed outside.

At first glance, it seemed that the
Northrop and McDonnell Douglas
designers might have borrowed
ideas from other aircraft and com-
bined them in new ways on the
YF-23. The nose section, with its
chine, is reminiscent of the SR-71.
The chine blends into wing leading
edge extensions (a prominent fea-
ture of the Navy F/A-18, for which
Northrop is the principal sub-
contractor to McDonnell Douglas).

The landing gear also resembles
that of an F/A-18. The nose gear
retracts forward, while the two
single-wheel main gears retract aft.
The main gear also has the Hornet’s
distinctive “knee” joint below the
oleo strut piston. The gear doors re-
main open when the landing gear is
down.

The deck aft of the engine na-
celles has a serrated edge similar to
that on Northrop’s other stealth de-
sign, the B-2A bomber. Another
similarity to the B-2 is that the com-
pound curves in the main fuselage
and the nacelles deny radar beams
an angular surface off of which to
bounce.

This slate-gray YF-23A proto-
type air vehicle had few visible ac-
cess panel lines, and panels that did
show were covered with a lighter-
colored radar-absorbent “tape” to
seal off the edges. Officials would
not talk about materials, but the air-
craft is probably built mostly of
composites.

The YF-23 is sixty-seven feet,
four inches long and has a wingspan
of forty-three feet, six inches. That
makes it both longer (by almost
three and a half feet) and wider (by
almost a foot and a half) than the
F-15 it would replace. At a height of
thirteen feet, nine inches, however,
the YF-23 is about five feet shorter
than the F-15. The airplane sits rela-
tively low to the ground, and most of
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it is slightly above shoulder height,
making access convenient.

The YF-23’s wings are delta-shaped
with squared tips. Viewed from
above, they form a diamond, a plan-
form very similar to that of the X-15.
The cantilever wings have a thin
cross section and are mounted with
approximately two degrees of anhe-
dral. The leading edge slats run
about a third the length of the wing.
The small ailerons are positioned
outboard of the flaps, which are lo-
cated at the wing/fuselage juncture.
There are no wingtip missile rails.

The two large ruddervators cant
upward at forty-five-degree angles
from the horizontal and are fully
movable from the fuselage join. The
flat, single-piece units are posi-
tioned to mask the engine exhausts
from the sides.

The Ins and Outs

The fixed-geometry, inverted
trapezoidal inlets, which were cov-
ered during the rollout, are posi-
tioned under the wing. The over-
sized engine nacelles, on the other
hand, are located above the wing,
indicating an upward-sweeping
duct. This arrangement most likely
prevents radar beams that enter the
intake from reaching the highly re-
flective engine turbine blades.

However, designs that distort air-
flow for reasons of stealth (as on the
B-2 and F-117 fighter) also restrict
the amount of air that reaches the
engine at slow speeds and during
takeoff and landing. A pair of panels
on the dorsal side of the YF-23
above each of the main inlets are
apparently auxiliary intakes, sim-
ilar to those on the other stealth air-
craft.

The intakes straddle the forward
fuselage section, and the pro-
nounced dorsal nacelles meetina V
shape. The length of the nacelles
and the relative shortness of both
the Pratt & Whitney and General
Electric ATF engines indicate that
the efflux is either fed through baf-
fles or mixed with bleed air for cool-
ing before it flows out the exhaust.

Reporters at the rollout did not
get a look at the exhausts, but a
three-view drawing of the YF-23
shows two-dimensional exhaust
nozzles on the top of the fuselage,
much like the B-2 and the F-117.
Given that configuration, it appears
that Northrop and McDonnell

Douglas did not use thrust vector-
ing. Earlier, the Air Force dropped a
requirement for thrust reversers be-
cause of the weight penalty they im-
posed.

The separate main fuselage sec-
tion houses the cockpit, fuel, and
weapons bay. Glazing in the rear-
hinged, upward-opening canopy is
tinted, indicating protection from
electromagnetic interference.

Visibility for the pilot appears to
be good. The McDonnell Douglas
ACES 1II ejection seat (which was
covered at the rollout) sits fairly
high. The windscreen is a separate
piece, and there is a substantial can-
opy arch. At the rollout, a wide-
field-of-view head-up display could
be seen through the windscreen.

The plane’s aerial refueling port is
behind the cockpit on the fuselage
spine, as is a UHF “sharkfin” anten-
na. The plane has three air data
probes, one on each side under-
neath the nose and one above the
chine on the starboard side. Rollout
observers were kept twenty yards
from the plane, but weapons bay
doors aft of the nose-wheel well
were discernable.

“The weapons load for the air-
craft was established in an overall
balance with the performance of the
plane,” said General Fain. “The so-
lution we reached was backed up by
a tremendous amount of digital sim-
ulation. The load is comparable to
that of the F-15, but [the mix] is still
classified.”

Whichever ATF prototype is
eventually chosen, it will carry both
the short-range, heat-seeking AIM-
9M Sidewinder and the radar-guid-
ed AIM-120A Advanced Medium-
Range Air-to-Air Missile (AM-
RAAM). The ATF will also have a
proven-design internal gun, proba-
bly the 20-mm M61A1 used on the
F-15 and F-16. While no gun port
showed on the YF-23 prototype at
rollout, it could have been faired
over for initial flight tests.

Because the missiles (and possi-
bly the gun) will be carried in the in-
ternal bay (to reduce drag and in-
crease stealth), ordnance will most
likely be mounted on a hydraulically
operated rack. This will allow the
missiles to get out into the slip-
stream, acquire their targets, and al-
low for launch even if the aircraft is
inverted. The rack, which will have
to withstand severe aerodynamic
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loads, must extend and retract with-
in a few seconds in order for the air-
craft to maintain stealthiness.

Other Development Efforts

The first YF-23 will fly with a pair
of Pratt & Whitney YF119-PW-100
turbofan engines. The second
YF-23 prototype, which will be fin-
ished by the end of the summer, will
use the General Electric YFI120-
GE-100 in its tests, The YF-22 pro-
totypes will fly first with YF120s
and then with YF119s. Both engines
are in the 35,000-pound-thrust cate-
gory, and both allow cruise at ap-
proximately Mach 1.5 without after-
burner. These new engines have
fewer parts than current-generation
F100s and F110s and will be more
reliable.

Pratt & Whitney, whose strengths
lie in materials and digital engine
controls, appears to have decided to
extend the current state of the art
withits YF119. General Electric, on
the other hand, has taken a radical
variable-cycle approach that will al-
low the YF120 to operate like a
turbojet at supersonic speeds and
like a fuel-efficient turbofan at sub-
sonic speeds.

A third major ATF development
effort (and many would say that this
is the major development effort) is
in avionics. The ATF will use com-
mon-module avionics architecture.
Instead of individual “black boxes”
for the various systems, the com-
mon modules will work in a variety
of combinations to handle the full
range of sensor and mission-pro-
cessing tasks. Many of the modules
will also be usable in the Navy’s
A-12A attack aircraft and the
Army’s LH next-generation heli-
copter.

The Northrop/McDonnell Doug-
las team modified a BAC-111, a
twin-engine jetliner, to serve as its
avionics flying laboratory. Tests be-
gan last year. The McDonnell plant
in St. Louis, Mo., also has an avi-
onics ground prototype.

Last April, the ground prototype
was used to run more than 500,000
lines of Ada software in a demon-
stration of fifteen of the sixteen
common modules that will be need-
ed in the ATF demonstration/valida-
tion phase.

The electronically scanned array
radar of the YF-23 is built by Wes-
tinghouse and Texas Instruments.
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While it is known that the YF-23 will
make use of common modules, little
other detail about the avionics suite
was revealed at the rollout.

The work split on the YF-23 has
Northrop performing total systems
integration and final assembly. The
company is also responsible for the
aft fuselage and empennage, defen-
sive avionics, and the flight-control
system. McDonnell Douglas is re-
sponsible for the forward and center
fuselage, landing gear and wings,

This photo shows the YF-23’s fixed, rectangular exhausts, similar to those on the B-2.

be careful before we fly.” Ground
and taxi tests, as well as a final safe-
ty inspection, lay ahead before Nor-
throp pilot Paul Metz would take the
airplane up. (Originally expected in
July, the first flight came in August.)
During testing, which will include
weapon launches, company and
military pilots will fly the plane.
Under the current schedule, the
Air Force will select one airframe
team and one engine builder in April
1991, and a contract will be awarded

The exhausts appear to be surrounded by heat-absorbing material similar to that on
the space shuttle and are also masked by the ruddervators. Video footage reveals
that all of the YF-23’s control surfaces (except the leading edge slats) can be
operated independently. This will greatly increase maneuverability.

fuel and armament systems, offen-
sive avionics, and controls and dis-
plays. The crew station and the pi-
lot/vehicle interface are a joint
responsibility.

The YF-23 industrial team con-
sists of sixty-two subcontractors in
twenty-five states. Development
work on the YF-23 was done at Nor-
throp’s facility in Pico Rivera, Cal-
if., and if this is the prototype se-
lected for full-scale development,
the “home of the B-2” will also be
the “home of the F-23.” Mr. Kresa
said that F-23 production would be
done in Northrop facilities, which
he did not specify, in California and
at the McDonnell plant in St. Louis.

“We’ve got a new airplane, a new
engine, and new avionics,” General
Fain said at the rollout. “We want to

in July. Secretary of Defense Rich-
ard Cheney has stretched out the
ATF program, and production is not
forecast to begin until 1996.
Projected flyaway cost of produc-
tion ATFs is $43.5 million per air-
craft, with a total cost of $53.8 bil-
lionin FY 1985 dollars, the standard
measure of cost since the financial
baseline was laid down in 1985. (In
current dollars, unit flyaway cost
would be $51.3 million and total pro-
gram cost $63.5 billion.)
Northrop’s Mr. Kresa ended the
rollout ceremonies on a somber
note. “This is not just a competition
to build the Air Force’s next fight-
er,” he said. “Given the current bud-
get climate, this could very well be a
competition for survival for several
aerospace companies.” u
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Office of the Secretary of

Ass't Secretary ol the Ass't Secretary of the Ass't Secretary of the Alr Force
Air Force Air Force (Manpower, Reserve Affairs,
(Acquisition) (Space) Instaliations, and Environment)
Under Secretary of the Alr Force Hon John J Weich, Jr Hon. Maitin C. Faga Hon. Jerome G. Cooper

Hon. Anne N. Foreman

Secretary ol the Air Force
Hon. Donald B. Rice

Assistant for International Director, Legisiative Liaison Director of Public Atfairs
Affairs Brig Gen Brett M Dula Col. (Brig. Gen selectee) H. E
Elizabelr J. Keeler Robertson

The United States Air Force

Ass't Vice Chief of Staft Ass'l Chief of Staff, Ass't Chief ot Staff,
Lt Gen Carl R. Smith Command, Control, Intelligence
l:omn::unm, and Maj Gen. James R. Clapper, Jr.
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Vice Chief of Staff )
Gar. John M. Loh Maj. Gen. Albert J Edmonds

Chief of Staff
Gen. Michae! J Dugan
Director, Air National Guard Chief, Office of Air Force USAF Scientific Advisory
Maj. Gen. Fnilip G. Killey History Board
Dr. Richard H. Kohn D Edwin B. Stear, Chairman
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the Air Force

Asg't Secretary of the Air Force General Counsel Auditor General of the Air Force  Administrative Assistant Director of Small and
(Financial Management and Ann C Pelersen John W. Boddie to the Secretary of the Disadvantaged Business
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Robert J McCormick Anthony J Deluca

Hon. Michael B. Donley
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Lt Gen Bradley C. Hosmer Secretary of the Air Force Management
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Chief Scientist Chief Master Sergeant of Commander, Air Force
the Air Force District of Washington
Brig. Gen. James L Vick
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e Deputy Chiefs of Staff

i

Ass't DCS/PER Director of Programs Director of Intemational Director of Manpower
Ma] Gen Eugene H. Fischer and Evaluation Programs
Mej. Gen Eugene E Habiger  Brig. Gen Philip W Nuber  Brig Gen. Henry M. Hobgood

Asst DCSP&0
Maj Gen. Charles A May Jr

Deputy Chief of Stafi
Pians and
LL. Gen. Jimmie V. Adams

Ass't DCS/Personnel Ass't DCS/Personnel Director of Personnel
Maj. Gen. Lamy D. Dillingham for Miltary Personnel Programs
Maj. Gen Billy J Boles Maj Gen. William J Porter Pal L Schitull Maj. Gen John E Jackson, Jr

Col tanslod E Trapp, Jt

Director of Logistics Director of Englneering
Programs and Services
Mai. Gen Edward R Bracken Maj Gen Joseph A Aheam Brig. Gen. Billy A. Barrett

Lt Gen. Henry Viccellio, Jr
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EFHGIENT

Shorts Tucano. It teaches student pilots more and costs less.

The Shorts Tucano with its powerful 1100 SHP
Garrett TPE 331-12B engine and single lever
control matches or exceeds many of the handling
and performarice characteristics of a pure jet
trainer. At a significant savings in cost!

This advanced turboprop trainer combines
outstanding aerobatic capabilities, stepped
tendem seating, a jet-like “feel” and forgiving
flight properties with unmatched life-cycle
economics. In fact, it can deliver up to three times
tre flight training hours of the pure jet trainers it's
replacing . . . with similar savings In service hours
and manpower.

With the Shorts Tucano, the student pilot gains
a broad understanding and knowledge of the flight
skills necessary to become a truly competent
military pilot.

These are all reasons why the British RAF chose
the Shorts Tucano as their new primary trainer.

For more information, contact
Short Brothers (USA), Inc., 2011 Crystal Crive,
Suite 713, Arlington, VA 22202-3719.
Or call us at (703) 769-8700.

o 2

BOMBARDIER
S’




It’s time to play it again, SAM.

US. Air Force Special Air Missions-SAM-
is getting a real workout these days.

As political reforms proliferate around the
globe, fostering new governments and new
opportunities for peace initiatives, SAM is being
called on to transport increasing numbers of
our high level government and military leaders
into all parts of the world.

More and more, SAM is relying on a fleet of
seven C-20 Gulfstreams to help get the job done.
And there’s good reason to do so.

Far more versatile than large 4-engine air-
craft, the C-20 Gulfstreams give SAM greater
flexibility in flight planning, crew scheduling
and utilization of aircraft types. They also cost
less to operate and maintain. In short, they
mean a more responsive, more cost-effective
operation for the 89th Military Airlift Wing
at Andrews Air Force Base.

The time to enlarge on this effectiveness is
now. And the logical way to do it is with the

R 7

The C-20F Gulfstream.
Uncommonly versatile,
uncommonly productive.

For information about maximizing Gulfstream jet aircraft in military applications, contac‘l
Gulfstream Ae

Douglass G. Wood, Vice President, Military

UNITED STATES OF AMERICA

UNITED sTATIN oF AMNE

C-20F Gulfstream, a version of our amazing
Gulfstream I'V.

This remarkable executive aircraft can fly
non-stop nearly 5,000 statute miles in about 9.5
hours. It has the most advanced technology in
its computerized flight management and infor-

mation systems. It has a new generation of Rolls-

Royce engines also chosen to power airliners.
And even with all of its capabilities, it has proven
to be surprisingly cost-effective in operation.
In every respect, C-20F Gulfstreams would
complement the present C-20 Gulfstreams
perfectly, right down to maintenance proce-
dures, spares supply and support programs.
The role of Special Air Missions in the years
ahead can only become more important, and
it will need the most versatile, most productive,
most modern transport aircraft available toit.
The way we see it, we’re right in tune

with SAI\V'
Py

Marketing, rospace Corporatiol
1000 Wilson Boulevard, Suite 2701, Arlington, Virginia 22209 U.S.A. Telephone: (703) 276—95 00.
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Air Force Acquisition

Hon. John J Welch, Jr
Acquisition Executive

System

Princigal Degwty Assistant

Space Systems
Brig Gen Gamy A Schnelzer
Los Angeles AFB, Cait

The Major Commands

Air Force

Communications

Command

Hq. Scott AFB, Il

Air Force
Logistics
Command

Hg. Weight-Patterson AFB, Ohio
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Gen, Charles C. McDonald

Pactfic Communications D"

Cal Stephen E Helley Cal. Vincent Majkowsk
Scoft AFB, W Hickam AFE, Hawail
Engineering Installation Div. Space Communications Div.*
Col. Robert L Hayes Col. Michael J Ondrasek
Tinkes AFB, Dkla Colomda Springs, Coid

& i Dhe* o Sysiems Dh
Cal Kenneth Key Brig Gen. Lesler J Webes
Kapaun Adminigiralion Annex Gunter AFB, Ala
Wesl Germany

*To te ranstered i AFCC mstructuring Oclober 1

"o be activated Ocaober 1

Strateglc Communications Dhe”
Brig Gen Stancit L Dilda Je
Offult AFB, Meb.

Tactical Communications Div."
Col. Bruce J. Bohn
Langiey AFE, Va

Alr Training Commanications Dk

Logistics Communications D *
Caol. Slephen E Anro
Wiighi-Paiterson AFB, Ohio

Research and Acquisition
Communications Dhe*

Cal Paul G, Pation
Andrews AFE, Md
Technology [~ S
Brig. Gen Fregerick A Tehres [l
Scoll AFB, I

Ogden Air Logistics Ctr.
Mej. Gen James W Hoop
Hill AFB, Utah

Dkishoma City Al- Logistics Cir
M. Gen Joseoh K Spiers
Tinker AFB, Okla

Sacramento Alr Logisties Cir.
Maj. Gen Tevor A Hammond
McClellan AFB, Cald

San Antonlo Air Logistics Ctr.
Maj Gen Richard C Smith
Kelly AFB, Tex.

Wamer Robins Alr Logistics Ctr
Maj Gen. Richard F Gillis
Rotins AFB, G2

Logistics Operations Cir.
Maj Gen Witliam F Hallin
Wrighl-Paiterson AFE. Ohio

Loglstics Management
Systems Cir

Brig Gen. John F. Phil ips
Wighi-Patterson AFB, Jhig

Iintemational Logistics Cir.
Brig Gen (tio K Habedank
Vight-Patierson AFB, Jhig

Acquisition Logistics Dhe
Brig Gen, Lewis E Cuntis Il
Wight-Palterson AFB, Jhia
Alr Force Logistics

Cr.

Management
Col. Russail G Seorn
Gunter AFB, A

Asrospace Guidance and
Metrology Ct.

Col. D. B. Floumoy
Mewark AFB, Ohio

Asrozpacs Malntensnce and
o

Col. Larry P Jones

Davis-Manthan AFB, A

Air Force Contract Maintenance Cir
Col Kenneth R Wheeler
\Wrighl-Pasterson AFB, Ohia

Air Foree Muzeum
Richard L Uppstom
Wright-Patterson AFB, Ohig

Cataloging and Standardization C

Col & H O'Nesi
Battie Creek, Mich

Wighi-Patlerson AFB, Ohio

2750t Air Base Wing
Cal. Willam B, Orellana
Wight-Pazsson AFB, Ohio

AFLC Inspection and Satety Ctr.
Col. Lioyd R Powell
Wright-Fabierson AFB. Ohio

Wiright-Pattersan Cortracting Ctr.
Col. Roband Hassebrock
Wright-Pakierson AFE, Ohio

USAF Medical Cir
Col John A Angerson
Wrighl-Patierson AFB, Chio
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The Major Commands (Continued)

Air Force Space
Command

Ha. Peterson AFB, Calo

Lt Gen Thomas S. Moomman, Jr
Commander

Ha, Hurlburt Field, Fla

Air Training

Hg. Randoiph AFB, Tex

Lt Gen Charles G. Boyd
Commander
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Hurbwrt Fieli, Fla

Clark AB, Philippines

Aeronautical Systems D
LL Gen. Thomas R Ferguson, Jr
‘Wright-Paiersan AFB, Otiln

Space Systems Diw
LL Gen Donald L Cromes
Los Angeles AFB, Calit

Electronic
Ll Gen Gordon E Fomel!
Hanscom AFE, Mass

Air Force Flight Test Ctr.
Maj Gen. John B Schoeppnes, Jr

Eglin AFB, Fia

Human Systems Dhe
Maj. Gen Fredric F Dappett
Brooks AFB, Tex

Amold Engineering National Aerospace Plane Joint
Developmend Cir. Program (Dffice
Cal Richard H_ Roellig Dr. Robert R Barhelemy
Amoid AFE, Ten Whight-Patterson AFB, Ohio
Forsign Technology Div. Air Foree Office of Sciemtific
Col Fancis C. Gideon, Research
‘Wrigni-Patiersan AFB, Ohio Col Af Pavd
Bolling AFB, 0. C
Air Force Space Technology Ctr.
Cal. Josegh R Johnson Air Force Systems Command
Kinland AFB. N M Inspection Ctr. (AFSCIC)
Col Thomas J Deveray
Eglin AFB, Fla

Air Force Milltary Training Cix
Maj Gen David C. Fieed
Lackland AFB, Tex

Chanute Technical Training Ctr
Maj. Gen Lawrence E Cey
Cranuie AFB, B

Keetler Technical Training Ctc
Mej Gen. Paul A Harvey
Kessler AFB, Miss

Technical Traising Cir.

Goodteliow
Col James A Maowed, Jo
Gooafeltow AFE. Tex

Lowry Technical Training Ctr
Maj Gen. Daie C. bor
Lowry AFE, Colo

Sheppard Technical Training Ctr.
Msj Gen Michael A Nesson
Shepgard AFB, Tex

USAF Recruiting Service
Big Gen John J. Sahvadore
Fandalph AFB, Tex

Nir Foree Reserve Officer
Training Corps
Brig Gen Aotin C Tomow
Marwell AFE, Ala

Air War College
Maj. Gen Charles D Link
Warwell AFE, Alz

Air Force institute of Technology
Brig Gen Swarl R Boyd
Wrighl-Patierson AFE, Onio

Alr Command and Staf College
Bg. Gen_ Phillip J Ford
Maowed| AFB, Alz

Center lor Aerospace Doctrine,
Resszarch, and Education
Col. John B Sams, Jc
Maewel) AFB. Al

Hq. Chvil Air Patrol—USAF
Col Jaseph M. Nall
Mawell AFB, A2

Squadron Dfficer School
Col. Lance W. Lord
Marwell AFB, Alz

USAF Senlar NCO Acadenry
CMSgt. Glenn R White
Gunigr AFB, Al

Center for Professional

Development
Col Glen A Kendrick
o] AFB, Al

Extenzion Course Institute
Cal. . Frsl
Gunies AFB, Ala

Alr University Library
Roter B. Lane
Marwell AFB, Ala
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Ha, Kelly AFB, Tex.

Maj. Gen Gary W 0'Staughnessy
Commander

Military Aidift
Command

Ha. Scott AFB, [if.

Gen. Mesill A McPeak
Commander in Chief

Strategic Air

Ha, Offutt AFB, Ned

Gen. John T. Chain, J
Commander in Chief

Tactical Air

Hg. Langley AFB, Va.

United
Air Forces
in Europe

Ha Ramslein AB, Wes! Germany

Gen Robert C Qaks
Commander in Chief
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Nir Force Electronic Wartare Ctr.
Col Steven 5 Peacock

San Anlonio, Tex

Alr Force Crypiologic Suppert Cir.

Col R L Reavis
San Anfonio, Tex

Zist Alr Forse Air Weather Sarvice

Maj. Gen Paul E Landers, Ju Brig. Gen. John L Kelly, Jr

McGuire AFB, N J Scolt AFE. @

22d Nir Foree Air Rescun Servies

Maj Gen Richard L Tamshoma Col John D Woodnifl

Travis AFB, Calit McClellan AFB, Caiit
Aerospace Andiorisual Service
Col. Thomas E. Diamond
Norlon AFE, Cail

5th Air Force Tith Air Forea

Ll Gen James B Davis Lt Gen Thomes G Meinemey

Yokoia AB, Jagan Elmentorf AFB, Alzsia

Tth Air Foree 13th Air Force:

L1 Gen. Ronald R Fogleman Maj. Gen. Wilkam A Studer

Osan AB, Korza Clark AB, Phiippines
Fi3th Alr Ohe
Brig. Gen Raiph T Bawming
Kadena AB, Jagan

6th Air Foree 42d Nir Dhe Strategic Missile Ctr

U Gen Elie G Shuler Jr Biig Gen Pamick P Carana Maj Gen. Aren D. Jzmeson

Earksdale AFB. 2 Grand Foris AFB, N. D Vandenberg AFB, Caiit

Strategic Wartare Cic 100th Alr Die. 3d Air Dhe

Brig Gen (Maj Gen seleciesh Col Thomas € Kuenning g Gen. (Maj, Gen. seleciee)

Foberl M. Marquene, J¢ Whileman AFE, Mo [Dvid J Pederson

Etsworth AFB, 5 0 Hickam AFE, Hawaii
15th Air Force

Tih Air D LL Gen Robest O Beciel Tath Alr D

Brig. Gen. Kenneth L Hagemann, St Maich AFB, Calit Brig Gen Lawrence A Milchelt
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15t Air Force: USAF Tactical Air Wartare Cir. 25th Air Diw
Mai Gen Richard A Pierson Maj Gen John A Corder Maj Gen James B Andess
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Lt Gen. Chatles A Homer Maj Gen Billy G McCoy Biig Gen Wiliam .\ Bal
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Bergstmm AFB, Tex Timdall AFB, Fla Howard AFB, Panama
24th Air D,
Maj Gen Lester 2 Bepwn, Jr,
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U Gen Hary A Goodail Semibach AB, West Gemmany
Mapi, Iialy
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34 Air Force Maj. Gen Ralph R Roratsch, Jr
Maj Gen Mascuss A Anderson Ankara AS, Turkey
RAF Mildenall, Engtand

th Air Dhe
16th Air Force Beig Gen Glenn A Profitt i
Maj Gen Gerald A Daniel Lindsey AB, West Germary
Tomgjon AB, Spain

316th Air Div.

Brig Gen Richard T Swope

40th Air Db
Brig Gen Teddy E Rinetiarger
Malnstom AFB, Mot

Brig Gen Robert E Linhard
Minol AFB, N D
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Separate Operating Agencies

Air Force Air Force
Accounting Commissary
and Finance Service
Center Hy Kely AFB, Tex
Hg Lowry AFB, Colo.
Air Fon:e Air Force
Legal
and Safety Services
Center Center
Ha. Norfon AFB, Calit Hg Washington, D. C.
Majemamni[;vim BrigBiir;.IBin;l‘ﬂrl
Commeandes Commander
Air Force
Office of
Medical
Support
Ha. Brooks AFE, Tex
Maj. Gen. Billy L Boles Col. Paul E Heye
Commeander Commander
Air Force | Air Force
Office Reserve
Hq. Robins AFB, Ga.

of Special
Investigations

Ha Bolling AFB, D. C

i

Brig. Gen. Francis R Dillon
Commander

T
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AMERICA’S
LOVE AFFAIR
WITH
TECHNOLOGY

ou have surely read the stories
Y or heard about them: the ad-

vanced technological projects
that took too long, cost toc much, and
did too little. Perhaps you lived through
one yourself. But the full impact of the
real horror story will hit home only if
we stop trying. If we turn away from
technology’s promise. If we let others
make the breakthroughs while we
make excuses.

Technology defines much of what
we do best in America. We are very,
very good—as a nation—at creating
new technologies, shaping them, and
applying them. At BDM, far example,
we are daily making technology pay off
for clients in the defense and space
community, in manufacturing, in com-

munications, and elsewhere. Applying
technologies that range from parallel
processing to materials processing,
from sensors to simulation.

BDM’s expertise is as broad and as
strong as our technology base. What-
ever your requirements, we can first
help you analyze and pinpoint them,
then help you meet them. We can
design and integrate systems fo serve
you tomorrow, apply technology that
works to problems that defy “conven-
tional” solutions today . . . and rekindle
your love affair with the essential ele-
ment in America’s future.

BDM International, Inc.
7915 Jones Branch Dr. Bnm
McLean, Va. 22102

(705) 84‘8_50(1) “:‘::‘::r;mmmn



NCE IS DETERMINED

We don’t try to time the market, our approach is
different. One based on hardworking knowledge
and pride. With over 20 years experience, USAA
Investment Management Company stands by its
principles with the serious intent required to
handle over $12 billion, including $6 billion in
mutual fund assets.
MEET STEVE HARROP . . . THE USAA TAX EXEMPT
e " MONEY MARKET FUND ...
Manages the Tax Exempt
Meney Market Fund for USAA Over $1 Billion strong

Tax Exempt Fund, lac.

Effective February 1, 1990, the
Assistant Vige President, fund’s management fee was
Investments, permanently reduced.

Fized Income . .
6 years in existence
Cha Financial Analyyt
e L Ranked 2 out of 134 tax-exempt
with USAA money market funds for the one
Company  yearperiod ending May 31,1990
as reported by Lipper Analytical
Services, Inc.

Ranked 2 out of 114 tax-exempt
money market funds for the 30-
day period ending July 9,1990
as reported by IBC/Donoghue’s
Money Fund Report.

USAA Investment Management Company . . .
because investing requires hard work.
Not guess work.

1-800-531-8181

For more complete information about the USAA Tax Exempt Money Market
Fund, including charges and expenses, call for a USAA Tax Exempt Fund,
Inc. prospectus. Read it carefully before you invest or send money.




Direct Reporting Units

Pat L Schifulli Lt Gen Jimmie V. Adams
Director Commander

Air Force
District of
Washington

Bolling AFB, Tt C.

Air Force Special Operations Command
Hurlburt Field, Fla
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Senior Enlisted Advisors (continued)

CMSgt Robert L. Munns CMSgt. Richard A Young (VACANT) CMSgt Kenneth R. Meeks
Electronic Security Command Military Airtifi Command Pacific Air Forces Tactical Air Command
Kelly AFB, Tex Scott AFB, 1l Hickam AFB, Hawel Langley AFB, Va

CMSa Willie A Currie CMSgt. Russell N. Molfett CMSgt Robert S. Gordon CMSgt Charles F Joseph CMSgt. Chartes C. Porter, Jr CMSgt. Richard M. Green
United States Air Forces in Europe Air Force Commissary Service Air Force Office of Special Investigations Air Force Resenve Uniled States Alr Force Acadermy Air National Guard
Ramstein AB, West Germany Kelly AFB, Tex Balling AFB, D. G Robins AFB, Ga Colorado Springs, Colo Andrews AFB, Md.

CMSgL Nicholas L Lewts CMSgt. Thomas H. Sanford
Air Foroe Technical Applications Ctr, Air Force District of Washington
Pavick AFB, Fla Boiling AFB, D, G

Air Force Generals Serving in Joint and Intemational Slots

FOUR STARS

Gen. H. T. Johnson Gen. Donald J. Kutyna Gen. James P. McCarthy Gen. John A. Shaud
Commander in Chief Commander in Chief, Deputy Commander in Chief, Chief of Staff, SHAPE
US Transportation Command North American Aerospace US European Command Allied Air Forces Central Europe North Atlantic Treaty Organization
Scott AFB, 1II. Defense Command Stuttgart-Vaihingen, West Germany North Atiantic Treaty Organization Mons, Belgium
Commander in Chigf, Ramstein AB, West Germany
US Space Commeand
Peterson AFB, Calo,
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eoMY USPA&IRA PROGRAM
WILL PUT MY 4 CHILDREN
THROUGH COLLEGE AND
STILL LEAVE ME AND MY
WIFE ENOUGH MONEY FOR
A GOOD RETIREMENT.®®

USPA&IRA programs for officers
and senior NCOS5 have literally
changed their lives. Each one is
carefully formulated and tailor-
made to meet your present and
future needs. Call today for your
free booklet or information on
how you can attend one of our
seminars. You'll discover how

USPA&IRA can create a program
that will help you become
financially independent.

Capt. Louis Wardlow

UiS. Navy (Ret 1-800-443-2104

» @D
St 2 I :
2>
, {%é% Helping professional military families
% achieve financial independence.

This testimonial was made voluntarily, without payment of any kind



Wrm ﬁre mppressuon systems for
the fuel tanks, actuators, accumulators,
reservoirs and control valves throughout.
And fuel injection nozzles and afterburner
spray bars to provide power on demand.

At Parker Bertea Aerospace we're proud
to be part of the team that builds and flies
the world's finest aircraft and engines. Qur
hydraulics, pneumatics, fuel systems and their
components are vital to the aerospace industry
today. We've proven our worth on every U.S. fighter
in production. And we're continually working to develop
the control technologies for the aircraft of tomorrow.

For components and systems support, contact
Parker Bertea Aerospace, Parker Hannifin Corporation,
18321 Jamboree Road, Irvine, CA 92715. (714) 833-3000.

You'll find we move fast too.

Flight years ahead.

Parker Bertea Aerospace

FUEL - Pumps; Quantity 6aging; €6 Control; HYDRAULIC - Flight Control Actuators; Aceumulators;
In-Fiight Refueling; Fuel Valves; Vent Controls; Fuel Wheels and Brakes; Dampers; Nose-Wheel Steering;
Tank Protection; Injection Nozzles; Augmentors; Fuel Pumps; Reservolrs; Health Moniloring Equipment;
Management Systems; Engine Fuel Control and Engine Controls; Utllity Hydraulics; Electromechanical
Monitoring; Pressure Fueling; Instrumentation; Actuatars; Electrenic Controllers; Full Line

Electronic Controllers; Full Line Customer Supporl. Customer Support.

PHEUMATIC - Air Turbine Starters/Goilio! Valves.
Regulators; Anti-Ice Valves; Heat Exchisiiglis; Liquid Cooling
Loops; Vapor Cycle Systems; Temperai anlrol Valves:
Low Pressure Pneumatics; Ducting; CryogRics, Bellows

Devices; Cooling Chassis; Electronic Confy
Full Line Customer Support.




THREE STARS

L. Gen. George L. Butler

Director, Strategic Plans and Policy, J-5
Joint Chiefs of Staff

Washingion, D. C.

Lt. Gen. Michael P. C. Cams
Director, Joint Staff

Joint Chiefs of Staff

Washington, D. C.

Lt. Gen. James S. Cassity, Jr.

Director, Command, Control, and
Communications Systems, J-6

Joint Chiefs of Staff

Washington, D. C.

Lt. Gen. John B. Conaway
Commander, National Guard Bureau
Washington, D. C.

Lt Gen. James B. Davis
Commander, Air Forces, Japan
US Pacific Gommand
Yokota AB, Japan

Li. Gen. Ronald R. Foglema
Deputy Commander in Chief, Umted Nations Command, Korea
Commander, ROK/US Air Companent
Command, Combined Forces Command
Osan AB, Korea

Lt. Gen. Hamy A. Goodall

Commander, Allied Air Forces Southem Europe
North Atlantic Treaty Organization

Naples, llaly

L. Gen. Charles McCausland
Director, Defense Logistics Agency
Cameron Station, Va,

Lt. Gen. Thomas G.
Commander, Alaskan Command
US Pacific Command
Elmendorf AFB, Alaska

Lt. Gen. Craven C. Rogers, Jr.
Dep. Commander in Chief

US Central Command

MacDill AFB, Fla.

Lt. Gen. C. Norman Wood
Director, Intelligence Community Staff, CIA
Washington, D. C

JOINT CHIEFS OF STAFF

Maj. Gen. Maicolm B. Armstrong
Director, Operational Plans and inla‘npetabthlu 7
Washington, D. C.

Maj. Gen. Gary H. Mears

Vice Director, Logistics, J-4

Deputy Director, Strategic Mobility and Resources, J-4
Washington, D. C.

Maj. Gen. James W. Meier

Depuly Director for Operations, NMCS, J-3

Washington, D. C.
e

US SPECIAL OPERATIONS COMMAND

Maj. Gen. Donald Snyder
Deputy Commander in Chief
MacDill AFB, Fla.

Maj. Gen. James T. Callaghan
Director, Plans and Policy, J-5
Shitigart-Vaihingen, West Germany

Maj. Gen. Richard J. 0'Lear
Director, Intelligence, J-2
Shuttgart-Vaihingen, West Germany

Maj. Gen. Alexander M. Sloan
Command Surgeon

Stutigart-Vaihingen, Wes! Germany
_-—-----———-——

Maj. Gen. Larry D. Fortner

Executive Director, Joint Strategic Defense
Planning Staff

Peterson AFB, Colo,

Maj. Gen. Carl G. 0'Bemry

Director, Command Control Systems and
Logistics, J-4/J-6

Peterson AFB, Colo

US TRANSPORTATION COMMAND

Maj. Gen. Waiter Kross
Director, Operations and Logistics, J-34-4
Scott AFB, IIl

NORTH ATLANTIC TREATY
ORGANIZATION

Maj. Gen. John M. Davey
Chief of Staff, Allied Air Forces Southem Europe
Naples, ltaly

Maj. Gen. Harald G. Hermes

Chief of Staff, 4th Allied Tactical Air Force
Allied Air Forces Central Eurnpe
Heidelberg, West Germany

Maj. Gen. Fred R. Nelson
DCS Air, Allied Forces Northern Europe
Kolsaas, Norway

Maj. Gen. Donaid A. Rigg

Deputy Commander, 6th Allied Tactical Air Force
Allied Air Forces Southem Europe

lzmmi, Turkey

Maj. Gen. Alan V. Rogers

Assistant Chief of Staff, Operations, SHAPE
Allied Command Europe

Mons, Belgium

OFFICE OF THE SECRETARY
OF DEFENSE

Maj. Gen. John §. Fairfield

Assistant Deputy Director, Defense Research
and Enginesring (Stralegic and Theater
Nuclear Forces)

Under Secretary of Defense for Acquisition

Washington, D.C

Maj. Gen. John C. Fryer, Jr.

Dep. Defense Advisor, US Mission to NATD

Military Advisor to the US Permanent
Representative on the North Atlantic Council

Brussels, Belgium

US ATLANTIC COMMAND

Maj. Gen. Martin . Ryan, Ju
Deputy Commander in Chief and Chief of Staff
Maval Base Norfolk, Va

US CENTRAL COMMAND

Maj. Gen. Donald L. Kaufman
Chiel, United States Military Training
Mission o Saudi Arabia

Dhahran, Saudi Arabia

Maj. Gen, Burton R. Moore
Direclor of Opevalions, J-3
MacDill AFB, Fla

Maj. Gen. James F Record

Chief of Staff US Combined Forces Command

United Nations Commeand

Ground Component Command of Combined Forces Command
Seoul, Republic of Korea

JOINT SERVICE SCHOOLS

Maj. Gen. David M. Goodrich

Commandant, Industrial College of the Armed Forces
National Defense University

Washington, D. C.

DEPARTMENT OF DEFENSE
AGENCIES

Maj. Gen. Richard E. Cam

Deputy Director for Foreign Intelligence
Defense Intelligence Analysis Center
Defense Intelligence Agency

Bolling AFB, D. C.

Maj. Gen. William K. James
Director, Defense Mapping Agency
Fairfax, Va.

Maj. Gen. Walter E. Webb Il
Director of Operations

Defense Nuclear Agency
Alexandria, Va

Maj. Gen. Vemon Chong

Commander, San Antanio Joint Miltary
Medical Command

Randolph AFB, Tex.

Maj. Gen. Jeffery D. Kahla
Gommander Army and Air Force Exchange Service
Dallas, Tex

EXECUTIVE AGENCY

Brig. Gen. (Maj. Gen. selectee)
Robert W. Parker
Senior Military Advisor to the Director,
US Arms Control and Disarmament Agency
State Department
Washington, D. C.
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“The way to understand
this laboratory is to think
of it as a $100 million

building that flies”

“There’s nothing else quite like
Boeing’s Integrated Technology
Development Laboratory —it’s

the most advanced research, de-
velopment and test facility of its
kind in the world.

“It has 22 independent
labs in one secure structure,
each lab linked to all the others
by optic Ziber, waich forms a
central nervcus system. Each
lab can cperate independently;

groups of two or more can work
together; all can function as a
single instrument. In effect, the
entire building can come alive
to a problem. It almost breathes.
“It’s ideal for development




of concept and the simulation

validation, testing, optimiza-

tion and experimentation of

systems for advanced aircraft.
“The ITDL is the best

in the world, and getting

better. We're adding 14 new labs
as part of our continuing com-
mitment to the armed forces.”
Larry Winslow, Vice President,
Research & Engineering,
Boeing Defense & Space Group.

WE’RE WITH YOU
Boeing has been a partner
in America’s defense for more
than 70 years.

BOEING




Okay, so robots can do
spot-welding, but can they

fix an airplane under

combat conditions?

The Robots Are Goming

By John Rhea

OBOTS are coming to the Air

Force, but they’re not going to
look anything like R2D2, C3PO, or
any of the other engaging little an-
droids whose principal function is
to entertain moviegoers.

Researchers at the Armstrong
Aerospace Medical Research Labo-
ratory, Wright-Patterson AFB,
Ohio, have begun studies to deter-
mine if a new generation of task-
oriented robots can be developed to
tackle real-world Air Force prob-
lems. At the top of their list is ser-
vicing tactical aircraft under the de-
manding conditions of combat.

There are two main differences
between these robots and their fic-
tional counterparts, explains Capt.
Roneld G. Julian, manager of the
human sensory feedback project at
the Armstrong Lab: They are opti-
mized for a specific set of jobs ra-
ther than being all-purpose ma-
chines, and they are not intended to
operate autonomously; humans are
always “in the loop.”

TEis new generation of robotic
servicing devices therefore falls
somewhere in between industrial
robots, used for many vears in such
preprogrammed tasks as spot-weld-
ing automobiles and assembling
complex electronic components,
and visions of future autonomous
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fighting vehicles and roving vehi-
cles to explere the surface of Mars
and other planets.

The thrust of USAF researchis to
create a “robotic telepresence” tha:
will enable human operators to per-
form vital mainfenance tasks in haz-
ardous areas at a safe distance from

TARRRRRLNL

—Springer/Belimann Film Archive

the hazards. This is accomplished
by what Captain Julian calls a
“quasi-antkropoid” device that in-
stantaneously mimics all the mo-
tions of the human operator’s arms,
hands, and fingers.

The human wears a sensor-laden
exoskeleton that translates each of
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his movements into a series of sig-
nals that are transmitted to the
robot for execution. The robot is
equipped with visual and other sen-
sors to inform the human operator
about what is happening at the ser-
vicing location, which could be
many miles away if radio communi-
cations are used.

This two-way communication is
known as a real-time feedback loop,
and it synergistically combines the
superior ability of the human to re-
spond to unanticipated situations
with the invulnerability of the robot
in environments that would be le-
thal to humans.

Robots on the Flight Line

The near-term application of this
technology, according to Captain
Julian, is on the flight line to per-
form such mission-essential opera-
tions as rearming weapon systems
and refueling aircraft. These are in-
herently dangerous operations even
in peacetime training exercises—
and infinitely more dangerous in
wartime, when the maintenance
personnel may have to contend with
chemical, bacteriological, or radia-
tion (CBR) threats.

In a CBR scenario, personnel
have to wear bulky protective gar-
ments that degrade performance by
limiting communications and reduc-
ing fine manipulative dexterity.
Their time at the work site is re-
duced by heat, stress, and fatigue.
As aresult, required aircraft servic-
ing may be interrupted, delayed, or
even prevented.

Although Air Force maintenance
crews continually practice these
tasks under simulated CBR condi-
tions, the tasks are essentially un-
structured. Servicing operations
were designed to be completed by
humans who can inspect, evaluate,
and manipulate objects. The work is
unstructured because placement of
hardware is inexact, aircraft orien-
tation and attitude may change dur-
ing loading and refueling opera-
tions, and the precise operations to
be completed vary from aircraft to
aircraft and from day to day.

“Consequently, task completion
places heavy emphasis on human
recognition of the work site as it is
before work is started, human un-
derstanding of the work site as it
should be at completion, human as-
sessment of what needs to be done,

AIR FORCE Magazine / September 1990

and appropriate real-time adjust-
ments to successfully execute the
operation,” according to Captain
Julian.

Looking beyond the immediate
needs for refueling and rearming air-
craft, robotic telepresence re-
searchers are investigating the use
of robots for minor repairs such as
replacing avionics “black boxes,”
changing wheels and tires, and per-
forming damage assessment.

Even farther in the future would
be systems to enable a single opera-
tor to control several robots—and
eventually perhaps truly autono-
mous vehicles.

Although simple in principle, the
technology of robotic telepresence
is itself the culmination of many
complex supporting technologies.
A report on twenty critical military
technologies issued by the Defense
Department this past March, which
listed machine intelligence and ro-
botics in the fourth position, cited
five supporting technologies: paral-
lel computer architectures for high-
volume, real-time processing; soft-
ware producibility; advanced sen-
sors; data fusion to integrate the
sensor inputs; and composite mate-
rials for production of lightweight
operational systems.

The military already has limited
experience with robotic telepres-
ence, according to the report. An
example is the Army’s fiber-optics-
guided missile (FOG-M), in which
sensors in the missile warhead en-
able a human operator to direct it to-
ward the target via a two-way opti-
cal fiber data link.

“Tele-operated systems may be
used as a force-multiplier in which
one manned vehicle could control a
fleet of tele-operated companion ve-
hicles,” the DoD report adds.

The report also notes that ma-
chine intelligence and robotics is
one technology in which the United
States leads the Soviet Union
across the board and is generally on
a par with all the NATO allies. Ja-
pan, with its extensive experience in
antomotive and other industries, is
the overall world leader.

Force, Torque, and
Manipulation

At the Armstrong Laboratory, re-
search is concentrating on the role
of the human operator in the robotic
telepresence system: How much

can he do, and what kind of informa-
tion does he need to do it?

This basic research begins with
finding out how humans determine
forces and torques, the two essen-
tial operations for all manual dexter-
ity. For example, the act of driving a
screw into a board involves both.
Force is the pressure exerted to
keep the screw vertical relative to
the board, and torque is the twisting
motion applied to make the screw
threads bite into the wood.

With a little practice, humans can
do this without even thinking about
it, but what kinds of signals have to
be sent to a robotic hand to repro-
duce this simple operation? Here is
where microprocessors organized
into feedback loops with parallel
computer architecture and broad-
band data links can make robotic
telepresence a reality—once the re-
quirements for data processing and
communication speeds have been
determined.

Captain Julian notes that the hu-
man cycle time for processing the
information needed to move an ob-
ject from point A to point B is about
five hertz, or five cycles per second.
That’s incredibly slow for a comput-
er, perhaps dangerously slow. “Five
hertz is the equivalent of 200 milli-
seconds [thousandths of a second],
and a robot can get into a lot of
trouble in 200 milliseconds,” he
says.

Studies of remote manipulator
arms go back nearly fifty years, to
the days when the nuclear industry
had to handle dangerous radio-
isotopes in shielded areas with what
today are considered primitive jaw
grippers. Questions still remain
about which human motions should
be duplicated. Researchers have de-
termined that it’s impractical to try
to duplicate all human motions, and
they have concentrated on just two:
the fine manipulation of the hand
and the coarse manipulation of the
arm.

The fine manipulation studies use
a pair of hands, developed by the
University of Utah and the Massa-
chusetts Institute of Technology,
controlled by exoskeletons on the
operator’s hands. The goal is to de-
termine how many degrees of free-
dom are needed to accomplish vari-
ous operational tasks.

Once this is done, Air Force re-
searchers plan to investigate two-
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hand operation in which one hand
exerts forces and torques on an ob-
ject while the other hand grasps and
steadies it. This phase of the re-
search also envisions putting tactile
sensors on the robotic hand to mea-
sure how much of this kind of infor-
mation is needed in the feedback
loop. Humans can tactilely sense
weights as light as one gram in order
to hold on to objects, according to
Captain Julian, but it doesn’t neces-
sarily follow that robots need such a
precise resolution.

For the coarse manipulation stud-
ies, the Armstrong Lab will use a
dual-arm, fourteen-degree-of-free-
dom exoskeleton controlling two in-
dustrial arms with six degrees of
freedom. This technology is per-
haps somewhat better understood,
and an example of an operational
system is the Canadian-built remote
manipulator arm used on NASA’s
space shuttle to launch satellites.
More sophisticated versions are
planned for the space station.

Visual Input

The other big unknown in robotic
telepresence concerns the optimal
level of visual sensor input data.
Humans depend primarily on their
eyes to accomplish tasks, and this
capability has to be reproduced for
the robots.

Visual data are likely to be ac-
quired by a wide-field-of-view, bin-
ocular, helmet-mounted sensor ca-
pable of projecting three-dimen-
sional images, but questions remain
about the advantages and disadvan-
tages of color vision and the types of
displays.

This visual input to the human op-
erator may run into tens of megabits
per second of digitai data, according
to Captain Julian, and this may re-
quire high-definition television
(HDTYV) systems [for more about
HDTV, see “Why Is the Pentagon
Watching High-Definition TV?”,
April 1990 issue]. One attractive
possibility is the use of liquid crystal
displays that provide extremely
high resolution and can even per-
form logic functions, such as scene
correlation, on the screen, much
like a semiconductor logic chip.

In addition to tactile and visual
data, humans also depend on their
ears. Audio research is not part of
the laboratory’s robotic telepres-
ence studies, but researchers are
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monitoring other organizations’
work in audio communications and
warning in feedback loops for possi-
ble use in future systems.

The robotic telepresence systems
envisioned by current Air Force re-
search are expected to be able to
handle weapons loading and aircraft
refueling without any changes to the
user equipment, but this is not likely
to be the case for servicing line re-
placeable units, such as the avionics
modules. Lifting weapons into and
out of aircraft is a coarse function
similar to those of NASA’s remote
manipulator arm, according to Cap-
tain Julian. Even today’s aerial re-
fueling, during which an operator
on the tanker aircraft extends a
boom by remote control to the air-
craft being refueled, is comparable
to the planned robotic systems.

“The limit today is that aircraft
are designed to be worked on by hu-
mans,” he says. “They need to be
more accessible.” The avionics
modules, for example, have com-
plex multiplane connectors that
have to be twisted off; the use of the
newer back-plane connectors that
can be simply pulled off would facil-
itate robotic servicing.

These human-in-the-loop systems
are aimed at near-term applications,
but what of the future? There are
technical limitations that inhibit the
development of truly autonomous
systems. The principal limitation is
the total information-processing
power, as measured in millions or
billions of computational operations
per second, available to effectively
fill the role of the human operator.
Advances in electronics (and soon
in photonics) should close that gap
sometime early in the next century.
Parallel improvements will be need-
ed in data-fusion techniques and
supporting expert systems.

Walking on Mars

The Robotics Institute at Carne-
gie Mellon University in Pittsburgh,
which has been a major USAF
study contractor in this field, earlier
this year demonstrated what may be
the prototype of future autonomous
vehicles. Under a NASA study con-
tract, the Institute developed a six-

legged, twelve-foot-tall robot de-
signed to walk across the surface of
another planet.

The robot, nicknamed the “Am-
bler,” is programmed to recognize
rough terrain and step over crevices
and large boulders in what William
L. Whittaker, one of the principal
investigators, describes as “a mo-
tion similar to cross-country ski-
ing.”

The Carnegie Mellon robot has
two sets of stacked legs, with three
legs per stack, which separately lift,
advance, and return to their original
positions. “A single leg reaches out
in front of the others, places itself
firmly on the ground like a ski pole,
and then pulls the machine for-
ward,” Mr. Whittaker reported.

Like the robotic telepresence
systems under study at the Arm-
strong Lab, the Ambler uses a set of
visual sensors to create three-dimen-
sional maps of its surroundings. Al-
gorithms stored in its on-board
computer enable it to seek out areas
for study while avoiding hazards.

However, unlike the near-term
military applications of robotics,
there is no alternative to autono-
mous operation for unmanned plan-
etary rovers. They must be able to
make their own decisions, because
of the long transmission times for
commands between Earth and plan-
etary surfaces—about forty-five
minutes one way in the case of
Mars. Carnegie Mellon envisions an
operational version weighing about
three and a half tons that could
reach areas on the moon and Mars
inaccessible to wheeled vehicles or
too dangerous for humans.

The same technology could also
be applied to future autonomous
fighting vehicles, and the university
has begun to explore civilian possi-
bilities in construction, mining, tim-
bering, hazardous waste manage-
ment, and emergency response.

The robots are definitely coming
—to the Air Force, to the other ser-
vices, to NASA, and to a variety of
industrial users—but don’t write off
humans just yet. They're still a
“good system per cubic inch in
terms of power-to-weight ratio,”
Captain Julian points out. |

John Rhea is a free-lance writer who specializes in military technology issues
and is a frequent contributor to AR FORCE Magazine. His most recent article,
“Why Can’t Computers Think Like Humans?" appeared in the June 1990 issue.
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Thousands Of Great
Performances You May Never
Have Heard About.

ﬁ Replay
1503:31:10

At Kollsman, we're recognized as a leader in flight instrumentation, but
many of our best performances are also in other areas.

For example, we produce electro-optical systems to support the world’s
battle tanks and missiles. Kollsman’s Top Gun ranges train the world’s best
pilots. And our ground-based trainers hone the skills of soldiers around the
world on the Stinger and Vulcan weapons.

Kollsman supplies on-target solutions and improved performance on
time, within budget.

To hear more about great performances by Kollsman, call (603) 889-
2500, or write Kollsman Military Systems Marketing, 220 Daniel Webster
Highway, Merrimack, NH 03054 USA.

Division of Sequa Corporation

-~ Kollsman

Transforming Research Into Reality




AFA State Contacts

Following each state name are the names of the communities in which AFA chapters are located. Information regarding
these chapters or any of AFA's activities within the state may be obtained from the appropriate contact.

ALABAMA (Birmingham, Gadsden, Huntsville,
Mobile, Montgomery): H. R. Case, P. O. Box
16625, Mobile, AL 36616 (phone 205-639-0168).

ALASKA (Anchorage, Fairbanks): William L.
Pair, P. O. Box , Fairbanks, AK 96706-0269
(phone 907-456-6891).

ARIZONA (Green Valley, Phoenix, Prescott, Se-
dona, Sierra Vista, Sun City, Tucson): William A.
Lafferty, 1342 Placita Salubre, Green Valley, AZ
85614 (phone 602-625-9449).

ARKANSAS (Blytheville, Fayetteville, Fort
Smith, Hot Springs, Little Rock): 0. W. Lewis,
717 E. Walnut St., Blytheville, AR 72315 (phone
501-763-6846).

CALIFORNIA m’?-ple Valley, Bakersfield, Cama-
rillo, Edwards, Fairfield, Fresno, Los Angeles,
Merced, Monterey, Novato, Orange County, Pas-
adena, Riverside, Sacramento, San Bernardino,
San Diego, San Francisco, Sunnyvale, Vanden-
berg AFB, Yuba City): John W. Lynch, 1940 W.
Orangewood, Suite 110, Orange, CA 92668
(phone 714-639-8188).

COLORADO (Boulder, Colorado Springs, Den-
ver, Fort Collins, Grand Junction, Greeley, Pueb-
lo): William D. Croom, 31 N. Tgé?)t" Colorado
Springs, CO 80303 (phone 719- 5059),

CONNECTICUT (Broockfield, East Hartford, Mid-
dletown, Storrs, Stratford, Torrington, Waterbu-
ry, Westport, Windsor Locks): Alton G. Hudson,
6 Davis Rd., North Haven, CT 06473 (phone 203-
852-6344).

DELAWARE (Dover, Milford, Newark, Rehoboth
Beach, Wilmington): Robert M. Berglund, 128
W. Loockerman St., Dover, DE 19901 (phone 302-
674-0200).

DISTRICT OF COLUMBIA (Washington, D. C.):
David Osterhout, 1501 Lee grgg.rm Arlington,
VA 22209-1198 (phone 703~ )

FLORIDA (Avon Park, Broward County, Cape
Coral, Daytona Beach, Fort Walton Beach,
Gainesville, Homestead, Jacksonville, Lees-
burg, Miami, New Port Richey, Ocala, Orlando,
Palm Harbor, Panama City, Patrick AFB, Port
Charlotte, Sarasota, Spring Hill, Sun City Center,
Tallahassee, Tampa, Titusville, Vero Beach, West
Palm Beach, Winter Haven): William A. Bing-
ham, Jr.,, 81 Paine Dr. SE, Winter Haven, FL 33884
(phone 813-324-2208).

GEORGIA (Athens, Atlanta, Columbus, Dobbins
AFB, Rome, Savannah, St. Simons Island, Val-
dosta, Warner Robins): Homer N. Childs, P. O.
Box 2189, Warner Robins, GA 31099 (phone 912-
923-2623).

GUAM g\&ana]: Daniel A. Cox, Box 7252, Tam-
uning, GU 96911 (phone 671-646-9255).

HAWAII (Honolulu, Maui): John F. O’Donnell,
McDonnell Douglas Corp., P. 0. Box 6283, Hono-
lulu, HI 96818 (phone 22-9015).

IDAHO (Boise, Mountain Home, Twin Falls):
Chester A. Walborn, P. O. Box 729, Mountain
Home, ID 83647 (phone 208-587-4415).

ILLINOIS (Belleville, Champaign, Chicago, Elm-
hurst, Moline, Peoria, Rockford, Springfield-
Decatur): Paul M. Cleary, 911 Meadowlark,
O’'Fallon, IL 62269 (phone 618-632-6678).

INDIANA (Bloomington, Fort Wayne, Grissom
AFE, Indianapolis, Lafayette, Marion, Mentone,
South Bend, Terre Haute): Harold F. Henneke,
359 W. Edgewood Ave., Indianapolis, IN 46217
(phone 317-786-5865).
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IOWA (Des Moines, Marion, Sioux City): Carl B.
Zimmerman, 608 Waterloo Bldg., Waterloo, I1A
50701 (phone 319-234-0339).

KANSAS (Garden City, Topeka, Wichita): Sam-
uel M. Gardner, 1708 Prairie Park Ln., Garden
City, KS 67846 (phone 316-275-4555).

KENTUCKY (Lexington, Louisville): Jo Brendel,
726 Fairhill Dr., Louisville, KY 40207 (phone 502-
897-7647).

LOUISIANA (Alexandria, Baton Rouge, New Or-
leans, Shreveport): Doyle D. Blasingame, 208
Wellin4%t_%n Dr., Bossier City, LA 71111 (phone
318-746-0252),

MAINE @angon Loring AFB, North Berwick):
Richard F. Strelka, 54 Country Rd., Caribou, M
04736 (phone 207-492-4381).

MARYLAND (Andrews AFB area, Baltimore, Col-
lege Park, Rockville): Ronald E. Resh, 416 Hun-
gerford Dr., Suite 316, Rockville, MD 20850
(phone 301-294-8740).

MASSACHUSETTS (Bedford, Boston, East
Longmeadow, Falmouth, Florence, Hanscom
AFB, Taunton, Worcester): David R. Cummock,
174 South Bivd., West Springfield, MA 01089
(phone 413-737-5466).

MICHIGAN (Alpena, Battle Creek, Calumet, De-
troit, East Lansing, Kalamazoo, Marquette,
Mount Clemens, Oscoda, Petoskey, Southfield):
William L. Stone, 7357 Lakewood Dr., Oscoda,
MI 48750 (phone 517-739-3696).

MINNESOTA (Duluth, Minneapolis—St. Paul):
Doyle E. Larson, 13509 York Ave. South, Bums-
ville, MN 55337 (phone 612-890-9140).

MISSISSIPPI (Biloxi, Columbus, Jackson): Hen-
ry W. Boardman, 10 Bayou Pl., Gulfport, MS
39503 (phone 601-896-8836).

MISSOURI (Richards-Gebaur AFB, %ringiield.
St. Louis, Whiteman AFB): Garrett R. Crouch,
P. 0. Box 495, Warrensburg, MO 64093 (phone
816-747-6141).

MONTANA (Bozeman, Great Falls): Jim Banks,
7 HiII)‘St., Bozeman, MT 59715 (phone 406-507-
7629

NEBRASKA (Lincoln, Omaha): Ralph Bradiey,
1221 N. 101st St., Omaha, NE 68114 (phone 402-
392-1904).

NEVADA (Las Vegas, Reno): Clarence E, Beck-
er, 5000 Lakeridge Dr., Reno, NV 89509 (phone
702-825-1458).

NEW HAMPSHIRE (Manchester, Pease AFB):
Robert N. McChesney, 21 Lily Pond Rd., Bar-
rington, NH 03825 (phone 603-664-5090).

NEW JERSEY (Andover, Atlantic City, Belleville,
Camden, Chatham, Cherry Hill, Forked River,
Fort Monmouth, Jersey City, McGuire AFB, Mid-
dlesex County, Newark, Old Bridge, Trenton,
Wallington, West Orange, Whitehouse Station):
Delores Vallone, 143 Marne Rd., Hopatcong,
07843 (phone 201-770-0829).

NEW MEXICO (Alamogordo, Albuguerque, Clo-
vis): Louie T. Evers, P. O, Box 1946, Clovis, NM
88101 (phone 505-762-1798).

NEW YORK (Aibar% Bethpage, Binghamton,
Brooklyn, Buffalo, Chautauqua, Griffiss AFB,
Hudson Valley, Nassau County, New York City,
Niagara Falls, Plattsburgh, Rochester, Staten
Island, Suffolk County, Syracuse, Westhampton
Beach, White Plains): Vincent Tampio, 50 Main
St., Silver Creek, NY 14136 (phone 716-631-
6465).

MORTH CAROLINA (Asheville, Charlotte, Dur-
ham, Fayetteville, Goldsboro, Greensboro,

Greenville, Havelock, Hickory, Kitty Hawk, Little-
ton, ﬂaleigh. Wilmington): John W. White, P. O.
Box 10051, Goldsboro, NC 27532 (phone 919-
778-6164).

NORTH DAKOTA (Fargo, Grand Forks, Minot): J.
Michael Phillips, 110 49th Ave, S., Grand Forks,
ND 58201 (phone 701-795-3510).

OHIO (Akron, Cincinnati, Cleveland, Columbus,
Dayton, Mansfield, Newark, Youngstown): Cecil
H. Hopper, 537 Granville St., Newark, OH 43055
(phone 614-344-7694).

OKLAHOMA (Altus, Enid, Oklahoma City, Tulsa):
Aaron C. Burleson, P. O. Box 757, Altus, O
73522-0757 (phone 405-482-0005).

OREGON (Eugene, Klamath Falls, Portlandﬁ
Barbara M. Brooks, 7315 N. Curtis, Portland, O
97217 (phone 503-283-4541).

PENNSYLVANIA (Allentown, Altoona, Beaver
Falls, Bensalem, Coraopolis, Drexel Hill, Erie,
Harrisburg, Homestead, Indiana, Johnstown,
Lewistown, Philadelphia, Pittsburgh, Scranton,
Shiremanstown, State College, Washington, Wil-
ow Grove, York): Eugene Goldenberg, 2345
Griffith St., Philadelphia, PA 19152 (phone 215-
332-4241).

PUERTO RICO (San Juan): Vincent Aponte,
P. O. Box 8204, Santurce, PR 00910 (phone B09-
764-8900).

SOUTH CAROLINA (Charleston, Clemson, Co-
lumbia, Myrtle Beach, Sumter): George J. Thom,
25 Calhoun Dr., Sumter, SC 29150-4738 (phone
B803-775-6256).

SOUTH DAKOTA 'LBGIIE Fourche, Rapid City,
Sioux Falls): Jan M. Laitos, 2919 Country Clu
Dr., Rapid City, SD 57702 (phone 605-394-6203).

TENNESSEE (Chattanooga, Knoxville, Mem-
phis, Nashville, Tullahoma): Leo J. Bolster, 171
Charleston Park, Nashville, TN 37205 (phone
615-298-5030).

TEXAS (Abilene, Amarillo, Austin, Big Sprinq.
College Station, Commerce, Corpus Christi, Dal-
las, Del Rio, Denton, El Paso, Fort Worth, Harlin-
gan. Houston, Kerrville, Lubbock, San Angelo,

an Antonio, Waco, Wichita Falls): John P. Rus-
sell, P. 0. Box 5789, Abilene, TX 79608 (phone
915-695-2340).

UTAH (Bountiful, Clearfield, Ogden, Salt Lake
City); Glenn M. Lusk, 2144 West 4000 South,
Roy, UT 84067 (phone 801-731-3366).

VERMONT (Burlington): Andrew D. Clark, 4
General Greene Rd., Shelburne, VT 05482
(phone 802-985-3772).

VIRGINIA (Alexandria, Charlottesville, Danville,
Harrisonburg, Langley AFB, Lynchburg, Mc-
Lean, Norfolk, Petersburg, Richmond, Roa-
noke): C. James Gileason, 183 Queens Dr. West,
Williamsburg, VA 23185 (phone 804-253-2666).

WASHINGTON (Seattle, Spokane, Tacoma):
Donald G. Krause, East 10824 29th Ave., Spo-
kane, WA 99206 (phone 509-838-8210).

WISCONSIN (Madison, Milwaukee, Mitchell
Field): Gilbert M. Kwiatkowski, 8260 W. Sheri-
uang;;ve.. Milwaukee, Wi 53218 (phone 414-463-
184

WYOMING (Cheyenne): Irene G. Johnigan, 503

Notre Dame Court, Cheyenne, WY 8. (phone
307-775-3641).
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BOUND IN
GENUINE LEATHER WITH
ACCENTS OF 22KT GOLD!

THE SECOND WORLD WAR
by Winston S. Churchill

The Nobel Prize winning history of World War I1...
for the first time bound in genuine leather.

“We stand on the watchtower of history...
fighting in defense of all that is most sacred
to Man...”

Churchill. A man without peer. So uniquely
gifted that he authored the grearest hitory
ever written — of the cataclysmic world
events in which he played the most vizal role.,

“I have never promised anything but blood,
tears, tol and sweat...”

Churchi l. The greatest stztesman of our
time. The finest writer of our century. The
most extraordinary combination of lezder-
ship and literature who ever lived.

“...if the British Empire and its Common-
wealth last for 1000 years, men will still
say...this was their finest hour.”
Churchi’l. The last lion of Europe whose
courage. wit, and guile saved the world at the
most terrifving crossroad in history.

A historic collecting opportunity.
Now you can own the first deluxe, leather-
bound collection of Winston Churchill’s The
Second World War.

Here is the key to understanding the cru-
cial ever:t of our century. Churchill, explain-
ing how the stage for infamy was set.
Detailing the intricacies of global war.

Revealing the strategies that turned the tide.
Savoring a victory made bittersweet by the
start of the atomic age, and the cold war.
Leather-bound to Iast for generations.
Each volume is fully bound in rich, genuine
leather. Original designs are deeply
embossed in the covers. The spines are
accented with 22kt gold. Pages are acid-
neutral, gilded on all three edges. Endsheets

are of elegant satin moiré. These are historic

editions. Heirlooms to be treasured for
generations.

Respond Now!
Churchill’s The Second World War is avail-
able exclusively from The Easton Press, six
volumes for only $234.00, payable by credit
card in six convenient monthly installments
of just $39.00 each. To reserve your set,
return the coupon today.

“History as only Churchill [could] write,
personal proud...rich with the most
stately prose in our time.”

— Tbe New York Times

“The most stimulating and important his-
torical works of modern times.”

— Saturday Review

“Magnificent!!”

— The Atlantic

©1989 MBI

RESERVATION APPLICATION

The Easton Press
47 Richards Avenue
Norwalk, Conn. 06857

FOR FASTEST SERVICE CALL
TOLL-FREE: 1-800-367-4534
Please send me _____ six volumes set(s) of

WINSTON CHURCHILLS — THE SECOND
WORLD WAR

161-123

Name {Please print clearly)

Address

Citv

Stare/Zip

Signature
Charge each of 6 equal monthly installments of $39.00~
(including shipping and handling charges to my credit card:
O VISA [0 MasterCard
[ Diners Club [J American Express

Credir Card # Exp. Date

[ 1prefer not to use a credit card and will pay by
check Enclosed is my deposit of §117.00*. 1 will pay
the balance in 3 monthly installments of $39.00*
each.

Allow 4 1o 6 weeks after payment for shipment

*Includes shipping and handling. Any applicable sales tax will be

billed with shipment






. . . and the present

We are proud of our family album
of missiles, from the first U.S.
ICBM — the Atlas in 1954 — to the
latest addition, the Small ICBM.
Our history of performance as
ICBM systems engineer to the U.S.
Air Force is helping to ensure the
world’s future.

Our present pictures the Defense
Support Program (DSP), a signifi-
cant national investment, the foun-
dation of the U.S. Early Warning
System. We have continuously
evolved DSP to exploit new technol-
ogies to address new threats.

We look forward to a bright tomor-
row of peace, prosperity, and new
horizons in systems engineering and
surveillance applications.

' F AL 4

TRW Space & Technology
Group

“TAW Inc 1990




WHEN YOURE
KEEPING [HE PEACE,
ONILY THEBESTIS
(GOOD ENOUGH

FOR THE BETTER PART OF FOUR
DECADES, TEIOKOL HAS BEEN A
FUNDAMENTAL PART OF THE UNITED
STATES AIR FORCE STRATEGIC DE-
TERRENCE, AND WERE PROUD OF IT.

FOr THIOKOL, MINUTEMAN,
PEACEKEEPER AND SICBM ARE
SYNONYMOUS WITH RELIABILITY,
DEPENDABILITY, PERFORMANCE AND
CONTINUOUS IMPROVEMENT.

THAT’S WHAT IT’S ALL ABOUT AT
THIOKOL, IMPROVEMENT AND MORE
IMPROVEMENT, MAKING THE BEST
BETTER.

T#4iokof

CORPORATION




AFA honors the Academy’s

Outstanding Squadron of the Year.

The First Is First

By James A. McDonnell, Jr.

AFA President Jack C.
Price (right) presents the
Outstanding Squadron
Plaque to First Squadron
Cadet Commanders
Peter K. Bailey (left) and
Richard W. Carns.

IT was a night of firsts. For the first time ever, the First
Squadron of the Air Force Academy was honored by
AFA as the Outstanding Squadron of the Year. Also for
the first time, the “returning cadet” traditionally spot-
lighted at this annual event was a four-star general: Gen.
H. T. Johnson, a member of the first class that gradu-
ated from the Academy—and the first of his class to
achieve four-star rank.

Center stage at this event, held in Colorado Springs
last May, belonged to the First Cadet Squadron, chosen
from a field of forty as being superior in academic, ath-
letic, and military achievement. En route to the honor,
First Squadron members captured three of the twenty-
six graduate scholarships to civilian institutions. Of the
squadron’s twenty-eight graduating cadets, one went to
West Point as an exchange student, one was selected for
Euro-NATO flight training, two were on the cadet wing
staff, and three were on the group staff. Nineteen are
headed for pilot training.

General Johnson, now commander in chief of US
Transportation Command and Military Airlift Com-
mand, graduated in 1959. In his remarks, he said that a
strong defense is required in a world that is changed and
safer but not yet safe. He charged the cadets with their
duty to understand the nation’s democratic values and
the specific challenge of military leadership in a democ-
racy.

This is the thirty-first year that AFA, in cooperation
with the Lance Sijan Chapter, has sponsored the event.
About 600 friends and supporters of the Academy gath-
ered for the tribute.
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Gen. H. T. Johnson (left), a member of the first Academy class,
with AEF Board Chairman James M. Keck.
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Reviews

By Jeffrey P. Rhodes, Aeronautics Editor

The Escape Factory: The Story of MIS-X,
by Lloyd R. Shoemaker. Five days after the
Japanese surrender in World War Il, ali rec-
ords, files, artifacts, and even the build-
ings housing one of the US’s most secret
units, MIS-X, were ordered destroyed.
From October 1942 to August 1945, this
group, based outside of Washington,
D. C., smuggled coded messages, radios,
maps, and other escape-and-evasion ma-
terials into and out of POW camps by using
items that were included in humanitarian
aid packages, such as baseballs, shaving
brushes, packs of cards, and Ping-Pong
paddles. This covert group facilitated
some of the boldest escapes of the war.
The author is one of only four surviving
members of the group's technical section.
This is a heretofore hidden piece of history.
St. Martin’s Press, New York, N. Y., 1990.
268 pages with photos, appendices, notes,
bibliography, and index. $19.95.

General of the Army: George C. Mar-
shali, Soldier and Statesman, by Ed Cray.
In 1933, Col. George C. Marshall made a
bold prediction. In his farewell address, he
told the troops under his command at Fort
Moultrie, outside Charleston, S. C., that
he was “going places.” Few prophecies
have ever rung truer. First as the architect
of victory in World War Il as Army Chief of
Staff, then as Secretary of State under Har-
ry Truman, where he proposed and guided
the European Recovery Program (he never
referred to it as the Marshall Plan) and won
the Nobel Prize, and as the third Secretary
of Defense, George Catlett Marshall did in-
deed “"go places.” ironically, for all he did,
General Marshall never held a troop com-
mand. This mammoth, one-volume biog-
raphy is richly detailed but moves briskly.
W. W. Norton & Co., New York, N. Y., 1990.
847 pages with photos, notes, bibliogra-
phy, and index. $35.00.

High Honor: Recollections by Men and
Women of World War Il Aviation, by Stuart
Leuthner and Oliver Jensen. Sen. Lloyd
Bentsen (D-Tex.) writes in the foreword
that “the only thing better than hearing a
war story is telling one yourself.” The
twenty-eight men and women whose tales
make up this book cover the spectrum
from pilots to a war correspondent who
covered the war from a Piper Cub to a rivet-
er on the home front. These people re-
member their machines, the dangers they
faced, and their adventures, but forty years
after the fact, they have grown thoughtful,
and they temper their stories with talk
about the war’s effect on the rest of their
lives and on the world in general. Smith-
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sonian Institution Press, Washington,
D. C., 1989. 402 pages with photos and ap-
pendix. $19.95.

Home From Siberia: The Secret Odys-
seys of Interned American Airmen in World
War [, by Otis Hays. Jr. Between 1942 and
1945, 291 American USAAF and Navy air-
men were (for lack of a better word) impris-
oned by a country that was officially an al-
ly. Facing inadequate food, clothing, medi-
cal care, and housing, these men were
held in Siberia by a Soviet government that
was fearful of being forced into fighting a
two-front war. Four groups of internees
were allowed to “escape” with clandestine
Soviet help during the war, and a fifth
group of Americans was released at war's
end. Little official information about this
backwater of the war is available, and the
author has done an admirable job in ferret-
ing out the story. Texas A&M University
Press, College Station, Tex., 1990. 233 pag-
es with maps, photos, appendices, bibli-
ography, and index. $29.50.

Strategic Atlas: Comparative Geopoli-
tics of the World's Powers (Revised and Up-
dated), by Gerard Chaliland and Jean-
Pierre Rageau. This unusual book looks at
the world from a different perspective—lit-
erally. Rejecting the traditional Mercator
projection, wherein all of the landmasses
are horizontal (with the reader's home
continent in the middle of the map), this
atlas instead uses a spherical projection to
emphasize the relative locations of the
continents and to reflect accurately the
size of the oceans. Maps of population,
natural and industrial resources, climatic
conditions, regional and ethnic conflicts,
and comparisons cf military strength take
up the bulk of the pages, but many statis-
tical abstracts are also included. Harper &
Row, New York, N. Y., 199C. 224 pages with
maps, charts, and graphs. $17.95.

A Treasury of Military Humor, edited by
James E. Myers, and Wits of War: Unofficial
GI Humor-History of World War I, by Ed-
win J. Swineford. Wars are not funny, but
the reactions of individuals or groups of
combatants to war often are. These two
volumes chronicle many of the things sol-
diers, sailors, and airmen did or said to re-
lieve the tension. The first book lists jar-
gon, jokes, anecdotes, and a number of
classic cartoons (including those of Bill
Mauldin and George Baker) from the five
major American wars since 1861. The sec-
ond book has many of the same features,
but also includes British, French, Soviet,
and German humo-. Treasury, Lincoin-

Herndon Press, Springfield, lll., 1990. 348
pages with bibliography. $10.95. Wits, Kil-
roy Was There Press, Fresno, Calif., 1989.
658 pages with bibliography, appendix,
and index. $18.50.

Other Titles of Note

F-89 Scorpion in Action, by Larry Davis
and Dave Menard, and FJ Fury in Action,
by Jim Mesko. Looking back at aircraft of
the 1950s is popular these days, and these
latest additions to the “In Action™ series
are well done. The books cover the differ-
ent models of these fighters and, as typical
of this series, contain many unusual pic-
tures. Squadron/Signal Publications, Car-
rollton, Tex., 1990. 50 pages apiece with
photos and diagrams. $7.95 each.

The History of the US Nuclear Arsenal,
by James Norris Gibson. This useful refer-
ence gives the development and deploy-
ment history of the various strategic and
tactical nuclear missiles and bombs.
Launch platforms such as aircraft and
submarines are also covered. Brompton
Books, Greenwich, Conn., 1989. 192 pag-
es with photos, drawings, glossary, and
index. $14.95.

Korean War Almanac, by Col. Harry
Summers, Jr., USA (Ret.) After setting the
historical stage and a chronology cf im-
portant events, this ground-breaking refer-
ence then covers the three-year struggle
from A (Aces) to Z (Zone of the Interior).
The encyclopedic section contains 375
entries on the people, weapons, units, and
issues of the war. Facts on File, New York,
N. Y., 1990. 330 pages with photos, maps,
bibliography, and index. $24.95.

World and United States Aviatior and
Space Records & Annual Report, edited by
Wanda Odom. This annual compilation of
all recognized aerospace absolute and
class records for speed, distance, and alti-
tude includes a new record category (hu-
man-powered helicopter flight) and annu-
al reports from the NAA and the various air
sport divisions. National Aeronautic Asso-
ciation, Washington, D. C., 1990. 314 pag-
es with photos and pilot index. $13.95.

IN VIDEQ—"SR-71 Blackbird: The Secret
Vigil.” Although now retired, the Lockheed
SR-71 reconnaissance aircraft will be re-
garded as the ultimate “hot aircraft” for
years to come. Using archival and recent
footage, this tape looks at the history, op-
erations, and political role of the Blackbird
during its twenty-five-year career. Also in-
cluded is a look at the handling and pro-
cessing of the pictures the crews brought
back. 1990, color. Distributed by Awviation
Week Video, New York, N. Y. $49.95.
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Don’t Miss
The Boat

/i A3
LO ans ° e Cruise at twenty knots or sail
E T off 1o some ultramarine
destination, Life on the water is
yours to enjoy with a boat loan
from Pentagon Federal.
For more information on our
Don’t Miss The Boat Loans,
send in the coupon below. And
when your ship comes in, PFCU
will make sure you’re at the helm.

A Pentagon Federal
&7, Credit Union

EXAMPLE: a new boat loan of $16,000 for
120 months at 9.9% A.P.R. will cost $212 per
month.

[ Yes! Please send me more information and an
application.

[} I'm not a PFCU member yet. Please send me a
membership application as well.

NAME
PFCU ACCOUNT NUMBER
ADDRESS

CITY

STATE

DAYTIME PHONE

Mail to: Pentagon Federal Credit Union
Attn: Rose Zarecky
Boz 1432
Alexandria, VA 22313-2032

You must be a member of PFCU to apply for this
loan. All reserve, active duty, and retired Army and
Air Force commissioned and Warrant Officers, and
their family members by blood, law or marriage, are
eligible for membership.
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By John L. Frisbee, Contributing Editor

Number Two, With Honor

On that fateful January day in
1945, Maj. Thomas McGuire
needed only three more vic-
tories to become America’s
top ace.

I N an uncharacteristic personal ac-
colade, the staid Army Air Forces
in World War 1 (Vol. V) called Maj.
Thomas McGuire “one of the best-
liked and -respected pilots in the Fifth
Air Force.” Men who flew with him say
McGuire was an extrovert with a great
sense of humor and unsurpassed
concern for his men. Time after time,
he broke contact on a sure kill to res-
cue a pilot in trouble. He was a disci-
plined team player all the way. Master
of the P-38, superb tactician, phe-
nomenal shot, and inspirational lead-
er, this slight, twenty-five-year-old
fighter pilot had it all—except the title
of America's number one ace, which
fate denied him.

McGuire began his career as a
fighter pilotin the Aleutians, where he
never saw an enemy aircraft. In
March, 1943, he was sent to the
Southwest Pacific as a Lockheed P-38
pilot with the 49th Fighter Group. He
joined the 475th Fighter Group in July
1943 and in May 1944 was named
commander of its 431st Squadron.

McGuire scored his first victories, a
triple, on August 18, 1943, while the
group was based at Dobodura, New
Guinea. Two months later, there were
thirteen victory flags painted on the
nose of his P-38, named Pudgy for his
wife.

The mission of October 17, which
added the last three, came close to
being his finale. After shooting down
three enemy fighters over Oro Bay, he
broke off to cover a damaged P-38.
Three Zeros came down on his tail,
wounding him and setting his plane
on fire. McGuire tried to bail out at
12,000 feet, but his feet were caughtin
the cockpit. Breaking lose at 5,000
feet, he discovered that his parachute
rip cord had been severed. Finding a
wire dangling behind him, he pulled,
and his chute opened at 1,000 feet.
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His life raft, riddled with holes, sank
immediately, but he managed to stay
afloat for forty minutes until he was
picked up by a PT boat.

Six months affer joining the 475th,
McGuire had scored sixteen victories
and was challenging Maj. Dick Bong,
who had been in the theater for nearly
a year, for the title of top American
ace. When Bong went home on leave
in November, McGuire expected to
erase the eight-victory gap between
them, but bad luck intervened. He was
grounded much of the time with ma-
laria and dengue fever.

McGuire ended the year with anoth-
er triple on December 26 while pro-
tecting an Allied invasion convoy off

Cape Gloucester, New Britain. As his-

squadron was under attack by an esti-
mated fifty enemy fighters, he saw en-
emy dive bombers about to hit the
convoy. Relinquishing tactical advan-
tage to the Japanese fighters, he led
two flights of P-38s down to destroy
ten dive bombers and three fighters.
McGuire was awarded the Distin-
guished Service Cross for his leader-
ship and heroism that day. Then he
had a long dry spell lasting until mid-
May 1944, during which enemy air-
craft seldom were to be found.

As the 475th moved north along
New Guinea’s coast, then to Leyte in
the Philippines, the hunting picked
up. On December 13, McGuire'’s score
stood at thirty-one, only seven behind
Dick Bong. In the next four days,
Bong reached the magic number of
forty victories, al which point General
Kenney had sworn to send him home
for good. While Bang was en route to
the States and a round of celebra-
tions, McGuire shot down three ene-
my aircraft on December 25 and four
on the 26th, bringing him to within
two of Bong's record. Both days he
went to the aid of aircraft in trouble
while facing odds of three or four to
one. General Kenney knew that on
any subsequent mission, McGuire
might pass the forty mark to supplant
Bong as the leading ace. Not wanting
to mar Bong's reception, he grounded
McGuire until January 6, 1945.

The next day, McGuire led a flight of
four P-38s bound for Mindoro, home

to many Japanese aircraft. He was not
flying his own Pudgy V, but neverthe-
less he intended to return that day as
the top ace. Over Negros Island they
were attacked by a lone Oscar flown
by Akira Sugimoto, an old hand at the
fighter business. In an attempt to
shoot this extraordinary pilot off his
wingman'’s tail, McGuire pulled his
P-38, still carrying a belly tank, too
tight, stalled at 200 feet, and crashed
to his death. The full story of that last
mission was told for the first time by
Carroll Anderson, a squadron mate,
in the January 1975 issue of this mag-
azine.

For his “gallant initiative [and] un-
selfish concern for the safety of oth-
ers,” Maj. Thomas McGuire was
awarded the Medal of Honor posthu-
mously. McGuire AFB in New Jersey is
named in his honor. Many believe Mc-
Guire was the greatest fighter pilot in
the Pacific. At any rate, he flew and he
died determined to destroy the enemy
and to protect his men regardless of
cost. What better can be said of any
fighting man? a

Maj. Thomas McGuire is considered by
many to have been the greatest fighter
pilot in the Pacific.
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ATTENTION AFA MEMBERS:
=S0AR WITH THE

1991
AEROSPACE EDUGATION FOUNDATION CALENDAR

THE EXCITING LIMITED-EDITION AEF CALENDAR
WILL BE IN THE MAIL SOON!

e THIS COMPLIMENTARY 1991 CALENDAR HAS BEEN SPECIALLY DESIGNED FOR AFA MEMBERS (RESIDING IN
THE CONTINENTAL U.S. ONLY) AND CREATED TO REFLECT THE SPIRIT OF THE U.S. AIR FORCE.

e ALL CONTRIBUTIONS WILL EXCLUSIVELY BENEFIT THE AEF SCHOLARSHIP AND EDUCATION PROGRAMS.
NO FUNDS ARE USED FOR ADMINISTRATION OR OVERHEAD COSTS.

* |F YOU DO NOT WISH TO RECEIVE THE 1991 CALENDAR AND SOLICITATION, OR IF YOU WOULD LIKE TO MAIL
YOUR CONTRIBUTION NOW, PLEASE USE THE ADJACENT ENVELOPE VERIFICATION FORM ENCLOSED IN THIS
MAGAZINE. REMEMBER: ALL DONATIONS ARE USED FOR SCHOLARSHIP
AND EDUCATION PROGRAMS!

JOIN IN THE EXCITEMENT OF OUR AMBITIOUS AND
REWARDING 1991 CAMPAIGN FOR SCHOLARSHIPS AND
EDUCATION PROGRAMS!

AEROSPACE EDUCATION FOUNDATION
1501 LEE HIGHWAY, ARLINGTON VA 22209

(703) 247-5839




Viewpoint

By Gen. T. R. Mllton, USAF (Ret.), Contributing Editor

The Academy Is an Investment

In the lull between crises, we
must keep the right people in
uniform while the rest of the
country pursues other
matters.

The Royal & Ancient
Golf Club, together
with the ancient
public course that
adjoins its grey
stone clubhouse, is
w what comes to mind
/? when we speak of
5 St. Andrews, Scot-
land. Golf's mecca notwithstanding,
there is more to St. Andrews than the
Old Course and the ever-present
ghosts of the game’s great players.
There is, most notably, St. Andrews
University, founded in 1410.

Sir James Barrie, once rector of St.
Andrews University, was a prolific
playwright who is mostly remem-
bered today for Peter Pan, a tribute to
the innocence of childhood. He is
scarcely remembered at all (save, per-
haps, at his university) for a remark-
able farewell address he gave to the
student body in 1922. The title of his
speech was “Courage,” and my copy
of it, discovered years ago in an old
bookstore, is dog-eared and fragile.

In that address, Barrie reflected on
the recent carnage of World War | and
how determinedly the decades of
warnings that war would come had
been ignored. World war, he said, had
accomplished at least one thing: It
had eliminated an entire season, for
the nation’s spring lay buried in the
fields of France.

The lives of the young, of course,
are always the price of war. The young
people who heard Barrie’s speech in
1922 were the early middle-aged of
World War Il, who saw their young
once again caught unprepared. Once
again, spring was canceled.

The US Air Force Academy cadet
who took me for a sailplane ride the
other day was tolerant of his elderly
student and absolutely sure of his
own competence. We cut loose from
our tow plane at 9,000 feet and flew si-
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lently over the Academy, all the while
practicing stalls and spirals, watching
for other gliders. and being ever
mindful that our bind had no engine. A
few years hence, my instructor will be
flying F-16s, perhaps even be a mem-
ber of the Thunderbirds, for that is the
established career pattern of cadet
soaring instructors.

The cadets as a wholz are a remark-
able assemblage of America’s youtt,
our nation's springtime, to borrow Sir
James's phrase. As an indication cf
their clearheadedness, the cadets are
remarkably articulate at a time when
that faculty is in rar= supply. Whileitis
always tricky to generalize, these ca-

Because the service
academies are expensive to
operate, they will doubtless

come under fire.

dets appear to hawe a nigh regard for
the old-fashionzd virtues of honor,
courage, and pat-iotism. Sir James
Barrie would have nodded approving-
ly at their academic zeal, their sense
of national pride, and—it is worth say-
ing—their courage. These young
people test that elusive attribute often
and in various ways, from the moral
courage required by their honor sys-
tem to the physical courage needed
in survival train ng, parachute jump-
ing, and the other physical tests en-
countered in the course of an Acade-
my education.

The academic load at the Air Force
Academy is a heavy cne—too heavy
in the opinion of some—and is evi-
dence that the Academic Department
has won frequent skirmishes with the
commandant’s oflice over the major
share of cadet lime. The resuit is re-
flected in an mpressive array of
scholarship awards, postgraduaze
candidates, and twenty-four elective
majors.

No matter the cutcome of the dis-
pute over academic vs. military train-
ing, there can be no arguing about the

quality of education the Academy of-
fers. In fairness to those who support
the heavy academic load, the future
employment of these cadets, once
they have graduated and entered the
service, is not easy to predict.

The fighter force will decline sharp-
ly in the next few years, and there will
be a limited number of bombers no
matter what happens to the B-2, so
the first-line combat openings for pi-
lots are going to be scarcer. Today, Air
Force Academy graduates represent
thirteen percent of the total officer
corps and twenty-four percent of the
rated force. With the Air Force declin-
ing in strength, Academy graduates
will supply a significantly higher per-
centage of both the officer corps and
the rated force—unless ROTC colleg-
es campaign effectively for a continu-
ing share in what is left.

In the lull between crises, the im-
portant thing is to keep the right peo-
ple in uniform somehow, worrying
about national security while the rest
of the country pursues other matters.
It is still a source of wonder that the
right people stayed in the services
during that long period between the
World Wars, when defense matters
were at the bottom of the nation’s pri-
orities. They persisted through years
of miserable pay, political neglect,
and low budgets because they felt
that what they were doing was impor-
tant and might well be essential one
day. A good many of those who sol-
diered on during those doldrums—
MacArthur, Eisenhower, Bradley, Pat-
ton, Arnold, and Spaatz, to name a
few—were West Point graduates.

There are going to be some hard
choices in the next several years as to
where to spend, where to cut. Be-
cause the service academies are ex-
pensive to operate, they will doubt-
less come under fire.

Nevertheless, the Air Force Acade-
my is the single best investment the
Air Force can make in its future. The
selection process, the demanding
curriculum, the discipline, as well as
the intangibles that come from close
associations, a shared code of honor,
and commitment, make it worth its
cost, and then some. ]

AIR FORCE Magazine / September 1990



“A Collector’s Prize!”

SPECIAL
EDITION

A Quarter Century in the Making!

by Bob Stevens

“There | was... 25Years
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. . .Bob Stevens is a national resource.”
—Richard M. Skinner - Retired

Managing Editor - AIR FORCE Magazine
“There is only one Bob Stevens.

That elevates him to a unique

position as artistic jester of what

were the best of times and

the worst of times.”

—Paul Dean - Los Angeles Times
“. . .the undisputed Dean of
American Aviation Cartooning.”

—TAB Books

Clip ond mail to:

The Village Press
Dept. A

PO Box 1037
Bonsall, CA 92003

Order TODAY for
Special Edition

YES, please send me
copy(ies) of Bob Stevens’ “There |
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this special edition offer is lim-
ited. I enclose $49.50 for each
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weeks for delivery. (Add $5.00
shipping and handling for each
volume.)

Foreign orders add 10%.
CA residents please add 6'42%.

Special Foreword by

Jimmy Doolittle
General (USAF) Ret.

"There I was.... 25 Years

Numbered and Autographed by the Author

Announcing

This specially printed
collection of Bob’s
highly acclaimed fea-
ture covers ALL of his
“There | Was...” cartoons
in AIR FORCE for the
years 1964 to 1989. In
addition to the cartoons
—which span WW I1,
Korea, "Nam to
Glasnost—there is a
compendium of the
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space events of the
amazing past quarter
century!

Special feature—Insig-
nia art of all of the Air
Forces and many com-
bat units, WW II to
present!

A MUST for Historians!

A superb edition in every deta

® Printed on premier 70#
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® Smyth-sewn binding ens

® Big 9" x 12" “coffee table” size.

paper.
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ures permanence.

® Embossed silver imprinting on cover.
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or use mail order below

00-359-6677/Ext. 77
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Address

City State Zip

(] My check or money order for § is enclosed.
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THE Aerospace Education Foun-
dation has officially launched
the von Kdrmédn Scholarships pro-
gram, naming the first ten winners
of grants. AEF is awarding each re-
cipient $5,000 for graduate-level ac-
ademic work this fall in aerospace-
related fields.

The ten winners—one woman
and nine men—become the first
beneficiaries of the program set up
by AEF in 1989. Competition is
open to Air Force ROTC graduates
pursuing advanced degrees in sci-
ence, mathematics, and engineer-
ing.

Gerald V. Hasler, AEF president,
officially notified the winners by
telegram on May 11.

The scholarships commemorate
Dr. Theodore von Kdarmdn, science
advisor to the Army Air Forces in
World War II, who was asked by
Gen. H. H. “Hap” Arnold in 1944 to
organize and chair a Scientific Advi-
sory Group.

Winners were selected from a
pool of applicants by a three-mem-
ber committee, chaired by AFA Na-
tional Director James McCoy. Also
serving on the panel were former
AEF President Don Garrison and
John Williams, vice president of ac-
ademics at Embry-Riddle Aero-
nautical University.

In future years, the number of
scholarships could increase. AEF
has placed an initial sum in a special
scholarship fund and is building the
endowment with contributions from
AFA members, chapters, and cor-
porate supporters.

This year’s von Kdrmén scholar-
ship winners:

Stacy J. Cotton, Norton, Mass.
BS mechanical aerospace engineer-
ing, Worcester Polytechnic Insti-
tute. Graduate goal: MS aerospace/
astronautical engineering, Stanford
University.
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Ten AFROTC graduates receive
graduate study grants from the
Aerospace Education Foundation.

The Von Karman Scholarships

Charles F. Destefani, Sunbury,
Ohio. BS computer science, Syra-
cuse University. Graduate goal: MS
computer and information science,
Ohio State University.

Mark J. Keller, Williamsport, Pa.
BS aerospace engineering, Penn
State University. Graduate goal:
MS aerospace engineering, Penn
State University.

Fred G. Kennedy, O’Fallon, Ili.
BS aeronautical engineering, Mas-
sachusetts Institute of Technology.
Graduate goal: MS astronautical en-
gineering, Massachusetts Institute
of Technology.

Andrew J. Knoedler, Seabrook,
Tex. BS aeronautics/astronautics,
Massachusetts Institute of Technol-
ogy. Graduate goal: MS aeronautics
and astronautics, Massachusetts In-
stitute of Technology.

John J. Nelson, Minneapolis,
Minn. BS aerospace engineering,
University of Minnesota. Graduate
goal: MS aerospace engineering
and mechanics, University of Min-
nesota.

Andrew M. Nisbet, Alexandria,
Va. BS aeronautical engineering,
Massachusetts Institute of Technol-
ogy. Graduate goal: MS aeronautics
and astronautics, Massachusetts In-
stitute of Technology.

Gregory D. Peterson, St. Peters-
burg, Fla. BS computer science; BS
electrical engineering, Washington
University, St. Louis, Mo. Gradu-
ate goal: MS electrical engineering,
Washington University.

John S. Seo, West Bloomfield,
Mich. BS aerospace engineering,
University of Michigan. Graduate
goal: MS aerospace engineering,
University of Michigan.

Edward D. White III, Tacoma,
Wash. BS mathematics, University
of Tampa. Graduate goal: Master of
Applied Statistics and MA mathe-
matics, Ohio State University. =

Cotton

Destefani

Keller

Knoedler
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LUCASFILM ON THE ART AND SCIENCE OF ENTERTAINMENT
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Industrial Associates

Listed below are the Industrial Associates of the Air Force Association. Through this affiliation, these companies support
the objectives of AFA as they relate to the responsible use of aerospace technology for the betterment of society and
the maintenance of adequate aerospace power as a requisite of national security and international amity.

AAj Corp.

AAR Brooks & Perkins

Acurex Corp.

AEL Defense Corp.

Aermacchi S.pA.

Aerojet

Aerojet ElectroSystems Co.

Aerojet Solid Propulsion

Aerojet TechSystems Co.

Aerol Co., Inc.

Aerospace Corp.

Aérospatiale, Inc.

Aero Systems Engineering, Inc.

AlL Systems Inc., A Subsidiary of
Eaton Corp.

AIIIedSiggal Aerospace Co.
P,

Amdanhil

American Cyanamid Co.

Analytic Services Inc. (ANSER)

Andearsen Consulting, Arthur
Andersen & Co., 5. C.

Anheuser-Busch, Inc.

ARINC Research Corp.

Army Times Publishing Co.

Astra Holdings Corp.

Astronautics Corp. of America

AT&T Federal Systems

AT&T Federal Systems,
Greensboro

Atlantic Research Corp.

Atlantic Research Corp.,
Professional Services Group

Atlantis Aerospace Corp.

Ball Aerospace Systems Div.

Battelle Memorial Institute

BDM International, Inc.

Bechtel National, Inc.

Beech Aircraft Corp.

Bell Aerospace Textron

Bell Helicopter Textron

Beretta U.S.A. Corp.

Boe:ng Aerospace & Electronics

Boeing Co., The

Boeing Helicopters

Boeing Military Airplanes

Boeing—Wichita Division

British Aerospace, Inc.

Brunswick Corp., Defense Div.

Burdeshaw Associates, Ltd.

CAE Electronics Ltd.

CAE-Link Corp.

Calspan Corp., Advanced
Technology Center

Canadair

Canadian Marconi Co.

CASA Aircraft USA, Inc.

Cessna Aircraft Co.

Charles Stark Draper Laboratory,
Inc., The

Chrysler Technologies Airborne

ystems

Cincinnati Electronics Corp.

Cincinnati Milacron Marketing Co.

Cleveland Pneumatic Co.

Colt Industries, Inc.
Commodore Business Machines,
Inc., Federal Systems Group

Computer Sciences Corp.

Contel Federal Systems

Contraves USA

Control Data Corp.

Corning Inc.

Cubic Corp.

Cypress International, Inc.

Datatape Inc.

Digital Equipment Corp.

Douglas Aircraft Co., McDonnell
Douglas Corp.

Dowty Aerospace North American
Marketing ¢

DynGorp

Eagle Engineering, Inc.

Eastman Kodak Co., FSD

ECC International Corp.

ED[? Corp., Government Systems

iv.

E. I. du Pont de Nemours & Co.

Electronic Data Systems Corp.

Electronic Warfare Associates, Inc.

Emerson Electric Co.

E-Systems, Inc.

Evans & Sutherland

Fairchild Space & Defense Co

FCD Corp., Mark IV Industries, Inc.

Ferranti Defense & S

Ferranti International

Figgie International Inc.

FlightSafety Services Corp.

Fokker Aircraft US.A., Inc.

Ford Aerospace Co

Garber International Associates,
Inc.

GE Aerospace

GE Aircraft Engines

GEC Avionics, Inc.

General Atomics

General Dynamics Corp.

GeDrgeral Dynamics, Electronics

11'3

General Dynamics, Fort Worth Div.

Gentry & Associates, Inc.

Geodynamics Corp.

GMC, Allison Gas Turbine Div.

GMC, Delco Systems Operations

Government Employees Insurance
Co. (GEICO)

Grumman Corp.

Grumman Data Systems Corp.

GTE Government Systems Corp.

GTE Government Systems Corp,
C3 Sector

GTE Government Systems Corp.,
Electronic Defense Sector

GTE Government Systems Corp.,
Strategic Systems Div.

Gulfstream Aerospace Cor,

Harris Electronic Systems Sector

Harris Government
Communication Sgstems Div.

Harris Government Support
Systems Div.

Hawker Pacific Inc.

H. B. Maynard & Co.

Hercules Missiles, Ordnance and
Space Group

Honeycomb Co. of America, Inc.

Honeywell Inc.

Howell Instrumants, Inc.

HR Textron, Inc.

Hughes Aircraft Co.

Hulghes Danbury Optical Systems,
nc.

IBM Corp., National Federal
Marketing Div.
!BB[ Corp., Systems Integration
iv.

IMO Industries Inc.
Information Systems & Networks

Corp.

Ingersoil-Rand Co.

Israel Aircraft Industries Int'l, Inc.

Italian Aer Industries
(‘!‘J‘S.a_,l. Inc. (Aeritalia&

ltek Optical Systems, A Division of
Litton Industries

ITT Defense

ITT Defense Communications Div.

Jane's Information Group

John Deere Tachno(l:ogies Int'l, Inc.

Kaman Anroaam orp.

Kocl’lynorgen rr., Electro-Optical

V.

Kollsman

Lear Astronics Carp.

Learjet Corp.

Litton Aero Products

S“"“’i{,"pe Technol
itton ied Technology

Litton Data Systems

Litton Guidance & Control
Systems

Litton Industries

Lockheed Aeronautical Systems
Co.—Burbank

Lockheed Aeronautical Systems
Co.—Georgia

Lockheed Aircraft Services Co.

Lockheed Corp.

Lockheed Enginzering & Sciences

Co.

Lockheed Missil2s & Space
Sﬁ:ems Groud

Lockheed Space Operations Co.

Logicon, Inc.

Loral Corp.

LTV Aircraft Products Group

LTV Missiles and Electronics
Group, Sierra Hlesearch Div.

Lucas Aerospace Inc.

Magnavox Government &
Industrial Electronics Co.

Martin Marietta Astronautics
GrouR'

Martin Marietta Corp.

Martin Marietta Electronics &
Missiles Groud

Martin Marietta Energy Systems,
Inc.

Martin Marietta Information
Systems Group

Matra Aerospace Inc.

MEBEB

McDonnell Aircraft Co.
McDonnell Douglas Corp.
McDonnell Douglas Electronic
Systems Co.—ISS
McDonnell Douglas Missile
Systems Co.
McDonnell Douglas Space
S Co.

;stems :

McGuire, Woods, Battle & Boothe

Megatek Corp.

MITRE Corp., The

Motorola, Inc., Government
Electronics Grou

NavCom Defanco s6

North

Nunhr&mﬁ m’ﬁ, Aircraft Div.

Northrop Corp., B-2 Div.

Northrop Corp., Electronics
Systems Div.

OEA, Inc.

QOlin Ordnance

Orbital Sciences Corp.

Oshkosh Truck Corp.

Pan Am World Services, Inc.,
Aerospace Div.

Parker Hannifin Corp., Parker
Bertea Aerospace

Pilatus Aircraft, Ltd.

;Iannin%nesoarchscom s
lessey Electronic Systems Corp.

RAND Corp., Tre

Raytheon Co.

FIaB]Ir.l Inc.

RECON/OPTICAL, Inc., CAl Div.

ctronics, Inc.

Reflectone, Inc.

Republic Electronics Co.

Rockwell Int’l Aerospace
Operations

Rockwell Int’l Collins Government
Avionics Div.

Rockwell Int’l Corp.

Rockwell Int’l Electronics
Operations

Rohr Industries, Inc.

Rolls-Royce Ipic

Hosemount inc

Sabreliner Corp.

Sanders Associates, Inc.

Scheduled Airlines Traffic Offices,
Inc. (SatoTravel)

Schwem Technology

Science Applications int'l Corp.

Short Brothers USA, Inc.

Smiths Industries, Aerospace &
Defence Systems Co.

Snap-On Tools Corp.

SNECMA, Inc.

SofTech, Inc.

Softwara AG Federal Systems, Inc.

Soulhmsl Mubille Swtecmrlns Corp.
pace ications

Standard Manufacturing Co., Inc.

Stewart & Stevenson Services, Inc.

Sundstrand Corp.

Sun Microsystems Federal, Inc.

Sverdrup Corp,

Systems Control Technology, Inc.

Systems Research Laboratories/
Defense Electronic Systems

Syg!ron Donner, Safety Systems

iv.

Talley Defense Systems

Technology Applications, Inc.

Teledyne, Inc.

Teledyne Power Systems Group

Telednna Ryan Aeronautical

Telephonics Corp.

Texas Instruments, Defense
Systems & Electronics Group

Textron

Textron Aerostructures

Textron Defense Systems

Thiokol Col

Thomson-CSF, Inc.

Tracor Aerospace, Inc.

Trident Data ems

TRW Defense ems Group

TRW Federal Systems Group

TRW Inc., Avionics and
Surveillance Group

TRW Inc., Electronic Systems
Group

TRW Space & Defense Sector

TRW Space & Technology Group

UNC Incorporated

Unisys Corp., Defense Systems

United Technologies Corp.

UTC, Advanced Systems Div.

UTC, Hamilton Standard

UTC, Norden Systems, Inc.

UTC, Pratt & Whitney

UTC, Research Center

uTc, Sikcmg‘y Aircraft

UTC, Space Transportation
Systems

Un::mrsai Propulsion Co., Inc.

w\!bga Precision Laboratories
tro

Walter Kidde Aerospace Inc.
Watkins-Johnson Co.
Westinghouse Electric Corp.
Williams International

ZF Industries, Inc.
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AFA/AEF Report WY

Sam Keith, AFA Chairman, Dies

Sam E. Keith, Jr., Chairman of the Air Force Association Board of
Directors, died of a heart attack at his home in Fort Worth, Tex., on
July 11. He was seventy-two.

Mr. Keith was President of AFA from 1986 to 1988 and, at the time
of his death, was in his second term as AFA's Chairman of the
Board. He was a retired General Dynamics executive and former
executive vice president of Geoscience and Services, Inc.

A combat veteran of World War |, Mr. Keith also served in Korea.
He attended Texas Christian University and Texas A&M University.
He is survived by his wife, Mary Sue, a daughter, Kathy Hennigan,
of Houston, and two sons, Sam Keith [l of Fort Worth and Robert
Keith of Los Angeles.

His record with AFA was long and distinguished: service on the
Executive, Finance, Audit, and Organizational Advisory Commit-
tees; National Vice President (Southwest Region); AFA National
Director (elected eight times); Texas State President; Fort Worth
Chapter President; Aerospace Education Foundation trustee; and
chairman of the Fort Worth Air Power Council, an official AFA
organization.

He was a life member of both the Air Force Association and its
Aerospace Education Foundation and a Doolittle Fellow of the
AEF. He received AFA’s Presidential Citation, Exceptional Service
award (twice), and Medal of Merit. In 1968, he was the AFA Man of
the Year.

Monroe Hatch Named Executive Director

Monroe W. Hatch, Jr., former Vice Chief of Staff of the US Air
Force, becomes Executive Director of AFA and its Aerospace Edu-
cation Foundation October 1. He succeeds John O. Gray.

Among other assignments during his thirty-five-year military ca-
reer, Hatch was vice commander in chief of Strategic Air Com-
mand, Inspector General of the Air Force, and commander of the
14th Air Division.

He was born in New Orleans and graduated from the US Naval
Academy. Early in his career, he flew B-47 and B-52 bombers; dur-
ing the Vietnam War, he was a T-39 pilot and 7th Air Force standard-
ization/evaluation flight examiner at Tan Son Nhut AB, Saigon. In
the 1970s and 1980s, he held a series of increasingly responsible
staff assignments in the Pentagon and elsewhere.

He is a command pilot with more than 6,000 flying hours. He
holds a master’s degree in aerospace engineering from the Univer-
sity of Oklahoma and is a graduate of the National War College.

Hatch is married to the former Delores Lewis of Aberdeen, Md.
They have two children, a daughter, Lesley, and a son, Monroe lIl.
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Falcon 366
Florida Gull Coast 305
Flonda Highlands 196
Gainesyilie 155
General James R. McCarthy 269
General Nathan F Twining 480
Gold Coast 449
Indian River 90
Jerry Waterman 1.416
John C. Meyer 256
Johin W. DeMilty, Jr. 622
Miami 474
Morgan S. Tyler 252
Ocala 59
On Wings of Eagles 94
Panama City 1,342
Peace River 122
Spacecoas! 52
Southwest Flonda 244
Tallahassee 250
West Palm Beach 474
Georgia 5,564
Athens 145
Aflanta 551
Cart Vinsan Memorial 3,126
Chattanooches Valley 76
Consa Valley 62
Dobbins 837
Savannah 252
South Georgla 448
Southeast Georgia 67
North Carofina 3.881
Biug Ridge 27
Cape Fear 125
Durharm-Chapel Hill 17
Eastern Carolina 78
Foothills B4
Havelock-Cherry Point 42
Kifty Hawk 74
Piedmont 387
Pape 952
Roanoke Valley 41
Scotl Berketey 1.214
Tarheel n7
Triad 253
Puerta Rico 268
5an Juan 268
South Carolina 3,265
Charleston 1,021
Columbia y 486
Ladewig-Shine Memorial BT
Strom Thurmond 320
Swamp Fox 9N
SOUTHWEST REGION 32,875
0. R, Crawtord
MNew Mexico 3317
Alhuguerque 1,591
Fran Parker 881
Liano Estacadn B45
Oklahoma 6,329
Altus B42
Central Oklahoma (Gerrity) 4,013
Enig 1.034
Tulsa 440
Texas 23,289
Abilene 947
Aggiefand 161
Alamo 8,309
Austin 1.914
Congho 554
Corpus Christi 159
Dallas 1,266
Del Rio 500
Denton 213
Fort Worlh 4,532
Ghos! Sguadron 161
Heart of the Hills 169
Houston 1,284
Lee Glasgow-Wato 227
Lubbock 608
Northeas! Texas 314
Panhandle AFA 147
Paso Del Norle 224
Parmian Basin 174
Wichita Falis 1,360

*These Chapters were chartered prior ta
December 31, 1948, and are considered
original charter chapters. The Major John 5.
Southrey Chapler of Massachusefts was
formerly the Chicopse Chapter,
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AFA’s National
Presidents

dames H. Doolittie Thomas G. Lanphier, Jr
{1946-47) 11947-48) (1948-49)

George C. Kenney John R, Alison
(1953-54) (1854-55)

Robert S. Jofinson
(1949-51) (1951-52)

Gill Robb Wilson John P. Henebry Peter J. Schenk Howard T. Markey Thos. F Slack
(1955-56) (1956-57) (1957-59} (1959-60) (1960-61)

Joe Foss John B, Montgomery Jess Larson Robert W. Smar
(1961-62) (1962-63) (196467} (1967-69)
‘s
&)
: ~ 4
e i
Martin M. Ostrow Joe L. Shosid George M. Douglas Gerald V. Hasler
(1871-73) {1973-75) (1975-77) (1977-79)

Victor R. Kregel John G, Brosky David L. Blankenship Martin H. Harris Sam E, Keith, Jr,
(1979-81) (1981-82) (1962-84) (1984-85) (1986-88)
AFA’s Board
Chairmen

(Pictured are Chairmen who never
served as National President)

L3 52 A
Jack €. Price Edward P. Curiis Carl A Spaatz
(1988-90) (1946-47) (1950-51)

James M. Trail Julian B. Rosenthal Jack B. Gross Daniel F Callahan Edward A. Stearn

(1958-59) (1959-60) (1963-64) (1979-81) (19B5-86)
163
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We help families  plan for the future ...

When you join Army and Air Force

Mutual Aid Association you receive:

* Annual summary of family information and
benefits.

* Expert analysis of your total insurance needs.

* $5,000 of life insurance for all members.

* Free storage of documents in our vault.

» Help with organizing your estate documents.

e Lifetime assistance to your family if
something happens to you.

Army and Air Force Mutual Aid Association
is a nonprofit association which provides
lifetime help to members and their families
with personal affairs planning.

We advise on government benefits. At time
of need we help file claims.

Membership is open to commissioned and
warrant officers of the Army and Air Force.
You can remain a member after separation
or retirement.

Read these comments of our

... and are there when they need us

members and their families:

“Your organization provided the peace
of mind that allowed me to ‘carry on’
with my life in a ‘military tradition.
My busband would bave been proud.”
Helen C. Phillips, member’s widow

‘1 consider myself very fortunate

to belong to the Association and I
consider it to be one of the most
important organizations to which
an active duty or retired officer can
belong.”

COL James L. Russell, Jr., Ret.

“1 would like to thank you for your
efficient and faithful support over
the many years that I bave been a
member. You bave continually pro-
vided belpful and relevant informa-
tion and kept me up-to-date on the
important issues impacting me and
my family. My sincere thanks. Long
live the Association!”

COL Berdon M. Bell, Ret.

For more information
on our services,

call us toll free today:
1-800-336-4538

Join now!

— — — — — — — — — — —

Ft. Myer, Arlington, Virginia 22211-5002 |

For more information about AAFMAA check status below: |
You must be a commissioned officer, warrant officer or cadet:

O Fulitime active duty [0 National Guard/Reserve I

O Retired (under age 60) I

[0 Cadet: USMA, USAFA, ROTC Contract/Scholarship, or OTS/OCS I
I

I

I

I

I

Name DOB
Rank Soc. Sec. No.
Street
City State ZIp
Phone L ) ( )

work home
Service: [ Army O Air Force

No one else does what we do! 0 |



Now in its fifteenth year, this in-depth
report on our USAF, its commands, and its
future aerospace requirements is one you
won't want fo miss. In this year of decision,
the focus will be on how USAF's capabili-
ties and requirements will affect national
security and the defense industry in the
years ahead. Invited participants include:

The Honorable Donald B. Rice, Secretary
of the Air Force

Gen. Michael J. Dugan, Chief of Staff,
USAF

Gen. John T. Chain, Jr., CINC, Strategic Air
Command

Gen. H. T. Johnson, CINC, US Transpo-ta-
tion Command, Military Airlift Command

Gen. Donald J. Kutyna, CINC, NORAD,
US Space Command

Gen. Merrill A. McPeak, CINC, Pacific Air
Forces

Gen. Robert C. Oaks, CINC, US Air Forces
Europe

Gen. Robert D. Russ, Commander, Taclical
Air Command

Dr. James A. Thomson, President & CEQ,
The RAND Corporation

Gen. Ronald W. Yates, Commander, A'r
Force Systems Command

Registration for all Los Angeles Symposium
events is $300.00 (8325 for non-AFA mem-
bers). NOTE: These prices remain
unchanged from 1989.

Coming in January 1991—a comprehen-
sive review of Tactical Warfare capabili-
ties. A major National AFA Symposium in
Orlando, Fla—January 31-February 1,
1991.

For information and registration for all
Syrmposia, call Jim McDonnell or Dottie
Flanagan at (703) 247-5810 or 5805.

Registrotion Form

An Air Force Association
National Symposium

The US Air

Today an
Tomorrow

October 25-26, 1990

Hyatt at Los Angeles Airport, Calif.

Force

A 1990 Air Force Association National
Symposium
“The US Air Force—Today and Tomorrow"

Hyatt at Los Angeles Airport
Los Angeles, Calif.
October 25-26, 1990

Registration closes Tuesday, October 16,
1990. No refunds for cancellations after
that date.

Mail this form to: Air Force Association
ATTN: Dottie Flanagan
1501 Lee Highway
Arlington, VA
22209-1198
(703) 247-5805

NAME (Print)

TITLE

AFFILIATION

ADDRESS
CITY, STATE, ZIP

TELEPHONE: (CODE) (NO.)

My check covering the Symposium fee for AFA individual or Industrial Associate member of

$300, payable to the Air Force Association, is enclosed. The fee includes one (1) Reception/

Buffet Ticket. (Note: Fee for non-member is $325).

[0 Mark here if an exira guest Reception/Buffet ticket is desired. Enclose $110 for the
additional ticket.



Las Vegas Army Airfield

Las Vegas Army Airfield veterans who were as-
signed to the Air Corps Gunnery School during
World War |l (later the Las Vegas Army Gunnery
School) will hold a reunion October 22—24, 1990,
in Las Vegas, Nev. Contact: Joseph C. Wright,
1209 S. Commerce St., Las Vegas, NV 89102
Phone: (702} 382-9601.

2d Bomb Squadron

Members of the 2d Bomb Squadron, 22d Bomb
Group, will hold a reunion October 3-5, 1990, at
the Hilton East Hotel in Wichita, Kan. Contact:
Charlie Mason, 1415 Briarwood, El Dorado, AR
71730. Phone: (501) 863-5085.

8th Air Force Historical Society

The 8th Air Force Historical Society will hold its
reunion September 30—October 4, 1990, in Las
Vegas, Nev. Contact: Aida V. Kaye, 495 N. E. I57th
Terrace, Miami, FL 33162.

14th Transport Section

Members of the 14th Transport Section and the
322d Troop Carrier Squadron will hold a reunion
October 16, 1990, at the Clarion Hotel in New
Orleans, La. Contact: Joseph H. Tucker, 3744
Conrad Dr., Baton Rouge, LA 70805. Phone:
(504) 355-0007.

22d Bomb Group

Members of the 22d Bomb Group (M/H), 5th Air
Force, who served during World War 1l along
with the 2d, 19th, 33d, and 408th Bomb Squad-
rons will hold a reunion October 15-18, 1990, in
Las Vegas, Nev. Contact: John E. Clark, P. O.
Box 560967, Rockledge, FL 32956-0967.

25th Bomb Group

Members of the 25th Bomb Group will hold a re-
union October 10-13, 1990, in San Antonio, Tex.
Contact: Bob Herzog, 4 Colonial Lane, Larch-
mont, NY 10538. Phone: (914) 834-7383.

Class 38-C

Members of Class 38-C (Kelly Field, Tex.) will
hold a reunion October 8-10, 1990, at the Dunes
Hotel in Las Vegas, Nev. Contact: Sam Wiper,
4632 Bountiful Way, Las Vegas, NV 89121.
Phone: (702) 458-3528.

Class 42-A

Members of Class 42-A of Ellington, Foster, and
Kelly Fields will hold a reunion October 28-30,
1990, in Las Vegas, Nev. Contact: R. H. Ross,
P. O. Box 70, Brownwood, TX 76804. Phone:
(915) 646-7581.

51st Fighter Squadron

Members of the 51st Fighter Squadron, 6th Air
Force, who served in Panama during World War
Il will hold a reunion October 12—-14, 1990, at the
Confederate Air Force Airsho in Harlingen, Tex.
Contact: Hall S. Bond, 2610 Magnolia Dr., Irving,
TX 75062-5315. Phone: (214) 255-1077.

90th Air Refueling Squadron

Members of the 90th Air Refueling Squadron
(KC-97s) stationed at Castle AFB, Calif., between
1953 and 1955 are planning to hold a reunion
November 9-12, 1990, in Merced and San Fran-
cisco, Calif. Contact: Tony Rourke, 7726 Eichler
Dr., Houston, TX 77036. Phone: (713) 771-5120.

96th Bomb Group

The 96th Bomb Group, 8th Air Force (World War
1l), will hold a reunion in conjunction with the 8th
Air Force Historical Society on September 30—
October 4, 1990, in Las Vegas, Nev. Contact:
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Readers wishing to submit reunion
notices to “Unit Reunions” should
mail their notices well in advance
of the event to “Unit Reunions,”
Ain 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.

Thomas L. Thomas, 1607 E. Willow Ave., Whea-
ton, IL 60187. Phone: (708) 668-0215.

103d Observation Squadron

The 103d Observation Squadron (World War 11)
will hold a reunion November 9—10, 1990, in
Willow Grove, Pa. Contact: Jack Morris, 3431
Midvale Ave., Philadelphia, PA 19129. Phone:
(215) 843-8142.

366th Fighter Group

The 366th Fighter Group will hold a reunion Sep-
tember 27-29, 1990, in Dayton, Ohio. Contact:
John Peterson, P. O. Box 392, Harrodsburg, KY
40330.

376th AREFS

Members of the 376th Air Refueling Squadron
will hold a reunion October 12—-14, 1990, in At-
lanta, Ga. Contact: John R. Deyton, 5960 Lyn-
field Dr., College Park, GA 30349. Phone: (404)
344-8338.

460th Bomb Group

Members of the 460th Bomb Group and the 55th
Bomb Wing who served in Italy during World War
11 will hold a reunion October 25—-30, 1990, at the
DeSoto Hilton Hotel in Savannah, Ga. Contact:
Robert F. Cutler, 19135 US Hwy. 19 N., #A-16,
Clearwater, FL 34624. Phone: {813) 536-1018.

465th Tactical Fighter Squadron

The 465th Tactical Fighter Squadron is planning
to hold a reunion September 7—8, 1990, at Tinker
AFB, Okla., Officers Club that will include both
enlisted and officer squadron members from
1972 to the present. Contacts: Capt. Mark Wil-
son, USAF, 507th Tactical Fighter Group, Tinker
AFB, OK 73145-5000. Phone: (405) 734-3260. AU-
TOVON: 884-3260. 1st Lt. Rich Curry, USAF.
Phone: (405) 734-3078. AUTOVON: 884-3078.

7330th Flying Training Wing

The 7330th Flying Training Wing stationed at
Flrstenfeldbruck AB, West Germany, between
1954 and 1957 will hold a reunion October 4-7,
1990, at Fort McGruder Inn in Williamsburg, Va.
Contact: Father William Travers, American Em-
bassy Bonn, Box 270, APO New York 09080.

Class 50-A

| would like to hear from members of Class 50-A
(Williams AFB, Ariz.) who would be interested in
holding a reunion. Contact: Edwin D. Stoltz,
25792 Hwy. 20-A, Archbold, OH 43502. Phone:
(419) 445-6269.

380th Combat Support Group

For the purpose of planning a reunion, | would
like to hear from personnel of the 380th Combat
Support Group who served at Plattsburgh AFB,
N. Y., between 1969 and 1971. Contact: George
Gregory, 2 Berkshire Rd., Maplewood, NJ 07040.
Phone: (201) 763-3183.

A New Service
to AFA Members

Resumeé

Assistance

AFA now offers
professional resumé
editing and writing
services.

Review and Critique
Package

You receive a review and mark-
up of any resumé you provide
and a critique sheet with com-
ments on format and content as
well as any recommended edits.
Complete Resumé

Preparation Package

We'll let you know what to
send and you’ll receive a com-
plete, ready-to-print resume.

Call today

1-800-727-3337

ext. 5842

Original Goatskin A2 Jacket
““Colonel Jim Goodson Edition”

Special Program f

for Members A A

Sponsored by
10% Off to AFA members

» Free Shipping
e Fast UPS Delivery 832,2-'4?68

o 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
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Bob Stevens’

"There | was...

SOME ENLISTED PILOTE WERE PUIT IN RATHER

UNUSUAL. NCO/OFF(CER SITUATIONS . LIKE
INGTRUCTING, FOR EXAMPLE -

GETCHER HEAD
ourt ...SIR!

IN THE RCAF, WHITE “FLASUES”
ON CAPZ INDICATED THE WEARER
WAL A FLIGUT CREW SELECTEE-
TUIS LABEL ATTRAC TED ATTENTION!

TUATS THE WAY
THEY, IDENT\F Y
THE "COLONIALZ

"WE FEW"

]
== TUE ROLE ENLISTED PILOTS PLAYED

IN AVIATION HISTORY HAS BEEN HONORED
AT MANY BASES THROUGHOUT USAR
SOME 3,000 MEN-BEGINNING IN (012
UP THROUGH CLASS 42-) (OCT.1942)-HAVE
BEEN IPDENTIFIED, THE AAC ENLISTED
PILOTE ASSOC. 1S PEDICATED TO KEEPING
TS PROUD HERITAGE ALIVE . CHEERS LAD4!

AFEW FLYING SATS WERE BI-WINGED,"

HAVING RUSHED TO THE QAﬁé@:AFAFTEQ
INITIALLY BEING REJECTED BY
(AFTER7 DEC '41, WE WANTED EM BACK!)

THE LSAAE

WHADJA SALUTE
THAT GUY FOR 2

YOU WERE IN WITH 20ME PRETTY 600D
COMPANY -CHUCK YEAGER 2 POB HOOVER
TO MENTION A COUPLE -

SHOOT! ONCE
YOU TAKE OFF -
WERE ALL
CPEATED EQUAL!
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TESTPILOTS GIVE
- HIGH MARKS TO THE V-22.

FourV-22 aircraft
have flown a com-
bined total of more
than 160 hours.

The first government
flight evaluation of the V-22
Osprey has been completed.
Three Marine Corps test pilots evaluated the aircraft during
thirty flight hours,
Their preliminary findings: “...the V-22 Tiltrotor
demonstrated excellent potential for its intended missions.”
Tiltrotor technology is an American first in aviation. It gives
the V-22 unmatched capabilities in speed, range and versatility.
Designed from the outset to meet the requirements of all
four branches of the military service, the V-22 Osprey is one
of the most cost-effective and operationally effective aircraft

ever built.

BELL BOEING

TheVTﬂHotor Team

OSPREY UPDATE

NO.1  JUNE 1990




COUNTDOWN TO FIRST FLIGHT
History in the making:

The proud team building the C-17 has recently
moved this nation’s newest airlifter from the
giant steel tooling fixtures surrounding it during
assembly. Now standing on its own landing gear
for the first time, the C-17 is a dramatic display
of American ingenuity at work.

Eighty-five hundred people—aircraft
engineers, builders and support staff—have
undertaken one of the most formidable tasks in
the history of military airlift. Their dedication,

atience and willingness to persevere in the
ace of any challenge are making it a success.

The C-17 stads on its own.

X Tooling fixtures removed June 30, 1990.
—

Evidence of their achievement grows with each
new milestone reached.

Its rugged landing gear will allow this new
aircraft to land large payloads on remote airstrips
around the world. Carrying over 80 tons, it will
fly as far as 2,400 nautical miles without refueling
—and land on a runway just 3,000 feet long.

Out of the joining tool now, this flexible
airlifter is another step closer to first flight. And
the dedicated team building it has another
reason to be proud of their work.

MCDONNELL DOUGLAS
A company of leaders.





