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"Before huma:is become 
lcng-range spacefarers, we must 
design our spacecraft to provide 
:onditions necessc.ry for human 
life on earth. That includes a 
breathable atmosphere, agree
able temperatures, water: and 
three square meals a day 

"Boeing is working with 
ilie NASA Marshall Space 

Flight Center to develop Er:vi
.:.-onoental Control and Life 
Support Systems for spacecraft. 
In 2.ddition to this contracted 
wo:-k, Boeing has invested its 
own funds to speed progress. 

"The task of my group 
is to design systems to main
tain a suitable atmosphere for 
astronauts and air cooling for 

oachinery ( avionics air), plus 
automatic fire detection and 
suppression for both. 

"The first use for this tech
nology is Space Station Freec.om 

"The avionics air w:11 be 
very dry and isolated from the 
air the astronauts breathe. 
This is because dry air requires 
less energy to cool, and power 



is a premium in space. 
"The air people breathe 

will have about 50% humidity, 
and will recycle continuously 
The system will filter out dust 
and other particles automat
ically, add oxygen, adjust gas 
mixture and temperature. 

"The technical challenge 
is great, but if we all work 

together, we can make the 
atmosphere aboard the space
craft what you'd expect on a 
typical spring morning: clean, 
fresh air." 
Tamra Ozbolt 
Mechanical Design Engineer 
Environmental Control and 
Life Support Sy:stems 
Boeing Defense & SP.ace Group 

WE'RE WITH YOU 
Boeing has been a partner 

in America's space programs 
for more than 30 years. 

BOEING 
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Editorial 
By John T. Correll, Editor in Chief 

Thirty Minutes Away 

S ovIET Leader Mikhail Gorbachev 
got a boost to his spirits October 

15 when he was announced as the 
winner of the 1990 Nobel Peace Prize. 
Then, all too soon, it was back to the 
discouraging grind of domestic trou
bles. His economy is near collapse. 
The annual inflat ion rate may hit 
eighty percent. In state stores, 996 of 
the 1,000 goods officially monitored 
are not regularly available. 

Ironically, the changes in foreign 
and defense policy that impressed the 
Nobel Prize Committee were thrust on 
Mr. Gorbachev by the same domestic 
imperatives that now consume him 
and that may ultimately lead to his 
downfall. 

Seventy years of Communist bun
gling had left the Soviet state a para
digm of inefficiency. Industrial quality 
existed only in pockets, and much of 
that was devoted to weapons produc
tion. The armed fo rces claimed up to 
twenty-five percent of a tottering GNP. 
In his reform program, Mr. Gorbachev 
cut military expenditures and divert
ed resources to domestic priorities. 

He earned his Nobel Prize. Regard
less of his motives, the world benefit
ed greatly from his military retrench
ment. At the same time, we must rec
ognize that his primary objective is 
stopping the Soviet Union's slide to
ward oblivion . His aspirations beyond 
that are unclear. Whatever course he 
or his successors pursue, they will 
have massive military power at their 
disposal. 

For Soviet armed forces, " less" is a 
relative term. They began reducing 
from a level of 214 divisions and 
5,000,000 military personnel .. They 
are now down to 190 divisions. Troop 
strength might fall as low as 
3,000,000. That is reduction on an 
epic scale, but when (and if) it is done, 
Soviet armed forces will remain the 
largest in the world. 

The same applies to war materiel. 
Soviet tank production is down by 
half, from 3,400 a year to 1,700. Thus 
diminished, theoutputstill isa~proxi
mately double NATO's annual tank 
production . 

By US reckoning, the Soviets cut 
their military spending by about five 

6 

percent in 1989, but Secretary of De
fense Dick Cheney maintains that the 
new total is "higher than when Mr. 
Gorbachev came to power" and "at a 
level that will permit considerable So
viet force modernization." 

Modernization is particularly in
tense in the strategic forces, which 

For the Soviet armed forces, 
"less" is a relative term. 

have also been protected from reduc
tions. The ICBM force is in the midst 
of a complete upgrade. Qual ity im
provements are ev dent in all of the 
Soviet combat arms. Tactical forces, 
for example, are responding to the re
ductions by junking older equipment 
and outfitting their slimmed-down 
units with better lll,'9apons. 

They are already testing improved 
variams of their MiG-29 "Fulcrum" 
and SL-27 "Flanker." Two entirely new 
aircraft, the Counter-Air Fighter (CAF) 
to succeed the MiG-29 and the Air Su
periority Fighter (ASF) to follow the 
Su-27, might show up by the end of 
this decade. 

In 1987, the Soviet Union an
nounced a new defensive doctrine. 
Like most Soviet cogmas, it tended 
towarc ambiguity, but it made a break, 

at least nominally, with the concept of 
the large-scale offensive, which had 
dominated Soviet military thirking 
for forty years. 

While the change is encouraging in 
a general sort of way, the Sm.dets 
themselves are not sure of what it 
means exactly. Soviet Military Power 
1990, published in September by the 
Pentagon, points out that the "con
cept of a defensive doctrine seems to 
apply only to conventional forces, not 
to strategic forces" and that the Sovi
ets are proceeding to build a force 
that, even with the limitations of a 
strategic arms treaty, will hold a -first
strike capability against US missile si
los and forces not on alert. 

Furthermore, the defensive doc
trine embraces a "strategic counter
offensive," the capabilities and train
ing for which are similar to those re
quired for offensive attack. 

At the moment, the Soviet Union 
looks tame. Our attention is drawn to 
the reductions rather than to the forc
es that remain. Furthermore, Mr. Gor
bachev has been a model of cordiality 
and conciliation in his conduct of for
eign affairs. 

We cannot assume these condi
tions to be permanent. The Soviet 
Union is not sure of its own borders, 
much less of its eventual objectives 
and relationships with other nations. 
It may not happen this year or next, 
but the time will probably come when 
the Soviets feel that their interests are 
threatened. 

At that point, military power will be 
an awesome instrument of Soviet for
eign policy. Mr. Gorbachev may still 
be in charge, but that is not an auto
matic assurance of peaceful behavior. 
He does not shrink from assertive
ness when he believes the situation 
calls for it. 

The inescapable factor in any spec
ulation is the effective continuation of 
Soviet military power. As Gen. Colin 
Powell, Chairman of the Joint Chiefs 
of Staff, said in a speech October 15, 
"now and in the future, the Soviet 
Union will remain a military sLper
power," one that "I never forget has 
the capability to destroy the United 
States in thirty minutes." ■ 
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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. 

liiJ Aircraft Products Group FMA 

L T V LOOKING A H E A D 



Letters 

Bring on the Sequester 
Having taken a major interest in the 

FY 1991 federal budget debacle, 
which was precipitated by the legisla
tive and executive branches over 
many years, I very much enjoyed Oc
tober's "Capitol Hi ll" column, "The 
Gramm-Rudman Snapshot, " by Brian 
Green on p. 21. I've watched C-SPAN 
and the major news networks, read 
newspapers, and discussed the issue 
with friends; however, nothing com
pared with the article. It was brief, 
easy to understand, full of statistics, 
and an absolutely excellent overview 
of the federal budget fiasco. 

Unfortunately, it irritates me terribly 
that our federal government attempts 
to circumvent the provisions of the 
Gramm-Rudman-Hollings Act. Con
gress has spent five months wasting 
time discussing, but not resolving, 
the issue, and suddenly the flood
gates are about to open and drown 
the country. The bureaucrats have 
gone about their merry way, thinking 
they are going to solve a complex 
problem in the first few weeks of Oc
tober, when the deficit, which totals 
$3 trillion, has fermented for years. 

Ironically, the politicians, including 
President Bush, scream "foul," think
ing that the public doesn't want to 
make sacrifices-cutting expendi
tures that affect the public's interests. 
In fact, the public is saying, "Cut ex
penditures (across the board) to meet 
the Act's provisions and ensure that 
everybody makes a sacrifice, rather 
than cutting some expenditures and 
again raising taxes." Sequestration is 
the only answer to slow down the run
away train .... 

It is time to end the "free ride" by 
the politicians who voted themselves 
a pay raise after the taxpayers said no. 
I say support the national effort to 
"Vote the Hypocritical Rascals Out," 
begun by Jack Gargan of Tampa, Fla., 
even though eighty-three of 435 US 
Representatives and four of thirty-one 
US Senators seeking reelection are 
running unopposed by major party 
candidates. 
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Lt. Col. Gary L. Gilchrist, 
USAF (Ret.) 

Rome, N. Y. 

Global Reach in the 1950s 
Your cover story and related arti

cles in the October 1990 issue leave 
the impression that the global mobi li
ty of tactical airpower is a very recent 
invention. General T. R. Milton states 
[see "Viewpoint: The New Front 
Line," p. 96], " In those days [the 
1950s], mobility was generally limited 
to an exchange of airplanes on the 
alert pad. Today, our fighter force can 
crisscross the oceans .... " I can tell 
you from personal experience that we 
began doing that on a regular basis in 
the 1950s. 

After TAC demonstrated the feasi
bility of large-scale deployments of 
fighter aircraft with the use of air re
fueling, they began forming Compos
ite Air Strike Force (CASF) squadrons 
late in 1957. In addition to the aircraft, 
aircrews, and maintenance person
nel, the makeup of these units includ
ed a "flyaway kit" of the support 
equipment and parts required to op
erate at a forward base. Four of the 
eight F-100 squadrons based at Can
non AFB, N. M., at that time were des
ignated as CASF units. 

In the summer of 1958 when the 
Chinese threatened to invade Taiwan, 
the 477th and 388th Squadrons were 
deployed to George AFB, Calif., their 
jumping-off point to the Pacific the
ater. In August the 388th deployed to 
Chiai, Taiwan, and a few days later the 
477th followed and set up operations 
at Kadena AB, Okinawa. The air rou te 
then included one refueling to Hawaii 
for an overnight crew rest stop, fol
lowed by a nonstop flight of nine or 
ten hours to destination. Three refuel-

Do you have a comment about a 
current Issue? write to "Letters," 
A1A FoAcE Magazine, 1501 Lee 
Highway, Arlington, YA 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. 
Pllotographs cannot be used or re
turned.-THE eDm>AS 

ings using KB-50J tankers were re
qui red for that leg ... . 

On this same Taiwan defense oper
ation TAC deployed other squadrons 
to the theater that included B-57 and 
F-101A aircraft, and a contingent of 
partially disassembled F-104As was 
shipped by air in C-124s. This show 
of force seemed to work, and four 
months later all of these units re
turned to home base in time for 
Christmas. 

The next spring, when Khrushchev 
rattled his rockets and threatened 
NATO's continued access to Berlin, 
several TAC squadrons deployed on 
short notice to European bases. Every 
two weeks thereafter a new squadron 
from Cannon rotated to Hahn AB, 
West Germany, and replaced the one 
cm station, thus exercising all four of 
the assigned CASF units in that par
ticular emergency. 

My point is that TAC has had true 
global mobility for a couple of gener
ations of fighter pilots. Most of us 
1950s and 1960s jocks are envious of 
the absolutely marvelous aircraft that 
our modern day brethren fly, not to 
mention the qualitative advantage 
they enjoy over most enemies, but it is 
very doubtful that they can get the job 
done any better than we did. 

Lt. Col. Edwin V. Wells, 
USAF (Ret.) 

Brentwood, Tenn . 

• "Back to the Future" by James W. 
Canan, October 1990 issue, p. 32, 
dealt extensively with the CASF con
cept of the 1950s and should dispel 
the "impression" that global mobility 
is a "very recent invention." -THE 
EDITORS 

Easing Transition 
I read Maj. Walt Dunlavey's letter in 

the October 1990 issue [see "Transi
tion Woes," p. BJ with a great deal of 
interest. His assessment of problems 
in attaining meaningful employment 
after retirement is on the money. I re
tired in 1986 and accepted a position 
with a defense contractor. There was 
virtually no transition required be
cause I could still "be a GI," without 
all of the negative aspects of military 

AIR FORCE Magazine / December 1990 



service. Now that my contract has ex
pi red , I must seek a position away 
from the military-industrial complex 
and am finding that my background 
may not be sufficiently diversified for 
some firms. Was I surprised? That 
would be a mild description of my re
action . 

I am in complete agreement with 
Major Dunlavey. A large percentage of 
potential employers still believe that 
military management is based on the 
"Do it or I'll kill you" ethic. Education, 
cou_pled with proper preparation for 
the civilian environment, will make 
transition to it much easier. 

The major and I probably never 
thought we'd have any difficulty find
ing worthwhile employment after re
tirement when we were running radar 
in Neu Ulm, West Germany, a decade 
or so ago. 

Navy F-16Ns 

MSgt. Arthur R. Olson, 
USAF (Ret.) 

Tucson, Ariz. 

In reading your July 1990 "Gallery 
of US Navy, Marine Corps, and Army 
Aircraft," [by Kenneth Munson, Paul 
Jackson, and Bill Gunston, p. 90], I 
noticed you failed to recognize the US 
Navy/General Dynamics F-16N pro
gram. These aircraft , powered by 
F110-GE-100 engines, serve in four 
Navy squadrons : six with NAS Miram
ar VF-126 " Bandits, " six with NAS 
Oceana VF-43 "Challengers," six with 
Key West VF-45 "Blackbirds," and 
eight with Naval Fighter Weapons 
School, "Top Gun," at NAS Miramar. 

John Schmidt 
Las Vegas, Nev. 

Replacing General Dugan 
I suppose those in other profes

sions reach a point at which they can 
be confident of the respect of their 
profession and their public upon re
tirement. It is not so for career military 
officers. 

Gen. Michael Dugan's career navi
gated safely through several hundred 
combat missions and many high-pro
file general officer assignments but 
ended in public humiliation . [See 
"McPeakto Replace Dugan," Novem
ber 1990 "Aerospace World," p. 20.J 

Secretary of Defense Cheney's ra
tionale for the firing doesn't hold up. 
Saddam Hussein is already fully alert 
to the air threat mounting against 
him. There was no "security" breach 
that raised the threat to our forces. 

No mention of chastisement has 
been forthcoming for the command
ing generals of theater forces who, 
subsequent to General Dugan's can
dor, gave explicit details of the ground 
strategy for the campaign. 
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Sabreliner Knows 

Training for Radar 
Operators and Navigators 
Sabreliner Corporation, under contract with the U.S. Navy, is providing 
an upgraded airborne an d ground based training system for their 
Undergraduate Naval Fligh t Officer (UNFO) Program. Ini tial training will 
commence on 1 August 1991 at T raining Wing Six, NAS Pensacola, 
Florida. 

The highly maneuverable, 4g Sabreliner aircraft will employ a multi
mode radar for air-to-air inte rcept and ground mapping navigation 
train ing for low and high altitude missions. The aircraft will be single 
pilot capable and have three student stations and two instructor stations. 

Eight ground based student stations will directly simulate the airborne 
training system . 

Th is t raining concept affords U.S. or foreign military services or other 
government agencies an economic screening and basic training capa
bil ity tor weapon system operation. Another advantage is its contri
bu tion to maintaining proficiency at a much lower cost than by L.Sing 
high-value combat aircraft and expensive flight hours. 

The system has growth capability to incorporate airborne FLIR (Forward 
Looking Infrared) sensors and other ECM or sensory devices with 
presentation on multi-function displays. 

Sabreliner ® 

CORPORATION 

GOVERNMENT OPERATIONS 
18118 CHESTERFIELD AIRPORT ROAD 

CHESTERFIELD, MO 63005 
TELEPHONE 314/537-3660 • TELEX 44-7227 

President Truman's firing of Gener
al MacArthur followed a long, messy 
contest for policy control. General 
Dugan made a single faux pas. It 
hardly called for the draconian step of 
humiliation and dismissal. 

to officers whose careers had much 
physical danger and achievement. 

This is Secretary Cheney's second 
exercise in public humiliation of a 
Chief of Staff. No other Secretary in 
history found that necessary to run 
the Department. Perhaps those other 
Secretaries accorded some respect 

The larger lesson is that Air Force 
generals have few, if any, friends in 
Washington these days. Lynching 
outsiders bears no political cost to a 
Secretary of Defense. 

The damage to General Dugan 's 
reputation and his ability to serve the 
nation publicly or privately is regretta
ble. Even more to be regretted is that 
the Air Staff is seriously weakened at 
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Letters I 

a time when all its power of persua
sion is needed to overcome public 
and cong ressional reluctance to fund 
what Air Staff thinkers be l ieve is 
needed for national security. 

Lt. Col. Robert C. Brenzel , Sr., 
USAF (Ret.) 

Louisville, Ky. 

Turf Battles 
When the life expectancy of air

crews in combat is measured in sec
onds, congressional politics in ;:i ro
curement is greatly disturbing. These 
people are more concerned about in 
whose district the manufacture takes 
place than about the ability of the 
item to perform. They are looking at 
money going to their district, and as a 
result, at their own job tenure. To put 
this personal interest ahead of the na
tional needs is deplorable. 

What is even worse is when military 
politicians do the same thing, decid
ing on the basis of their preferences 
what should be procured. Two classic 
examples are the B-58, a magnificent 
bomber for its time whose service life 
was severely curtailed because of mil
itary politics, and Kelly Johnson's tre
mendous design, the Lancer, a follow
on fighter to the F-104. The F-104 was 
far and away the most capable of the 
"Century Series" fighters. The Lanc
er, had it been accepted and pro
duced, in the hands of a competent 
pilot would give the F-15 and F- 6 a 
real run for their money, even with 
their electronic wizardry. 

It is bad enough when congress ion
al politicians mess around in proc ure
ment for reasons no more urgent than 
their own reelection. It is far worse 
when military politicians do so over 
turf battles. We shoot ourselves in the 
foot in these situations. Those strug
gling over turf should be cautioned 
not to play that silly game, which jeop
ardizes the lives of future aircrews. 

Lt. Col. Wallace H. Litt le, 
USAF (Ret.) 

Fort Walton Beach, Fla. 

Patch It Through 
I enjoyed the article "Patches" in 

the October 1990 issue [by Jeffrey P. 
Rhodes, p. 66}. 

One of the funniest patch incidents 
in my USAF career occurred at Bien 
Hoa AB, South Vietnam, in the 1960s. 
The grizzled old TAC vets (F-100s, 
F-105s, F-4s) viewed the introduction 
of the A-37 "Dragonfly" with some 
amusement ; skeptical-as only fight
er pilots can be-of the thinly dis
guised T-37 of ATC tame. The A-37 
guys didn 't help their cause when 
they appeared in the officers' club 

wearing huge green patches-on the 
back of the flight suits-that stated in 
large letters : " I'm a Combat Dragon!" 

It only took a few days for a hasty 
R&R trip to Thailand, and suddenly an 
entire F-100 squadron entered the 
club one evening, sporting twelve
inch patches on their backs that were 
exact replicas of the A-37 abomina
tion. Exact, that is, except for the let
tering, which read: "I am Not [under
lined in red] a Combat Dragon!" After 
a few days of grumbling, the wing is
sued an edict retiring all Combat Dra
gon patches. 

Jack Doub 
Anchorage, Alaska 

I enjoyed reading "Patches" very 
much. However, I feel I must point out 
some errors found on p. 67. 

First of all , the MH-60G Pave Hawks 
are not part of 20th Special Opera
tions Squadron. They are in fact in the 
55th SOS, formerly the 55th ARRS. 
Also conspicuously absent from your 
photo is the other half of the former 
55th ARRS, the 9th Special Opera
t ions Squadron, who fly the HC-
130P/N Combat Shadow. 

Although we've only been in "the 
family" for about a year and a half or 
so, we are members of the 1st SOW. 

Capt. Derek H. Abel , 
USAF 

Eglin AFB, Fla. 

There is an error in the article 
"Patches. " At this time, the 94th Tacti
cal Fighter Squadron has not de
ployed to Saudi Arabia in support of 
Operation Desert Shield . The 71 st 
and 27th Tactical Fighter Squadrons 
are the F-15 units presently deployed 
from the 1st Tactical Fighter Wing. 

Capt. Marianne T. Williams, 
USAF 

Langley AFB, Va. 

More Nicknames 
I enjoyed Jeffrey Rhodes's "What 

They Really Called Them" [see Sep
tember 1990 issue, p. 68], and a few 
addit ions came to mind. Some of 
these were not as common as others, 
but they were occasionally used over 
the years. Ones not mentioned of 
which I've heard or read include C-47 
("Douglas Racer"), F-89 ("Anteater," 
"Hoover, " "Gravel Gobbler" ), B-57 
("Bongo"), F-104("SilverSliver"), F7U 
(" Double-Engine Ensign-Eater " ), 
FBU /F-8 ("U-Bird "), AD-50/ EA-1 
(" Left-Handed Spad, " "Queer Spad"), 
and Panavia Tornado ("Mighty Fin"). 

Lt. Col. Barry A. Miller, 
USAF 

Lindsey AB, Germany 
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■ The Ith Air farce Story 
lli is the definitive film, utiliring rare authentic foo<age, of 24 hour.; 
in the life of WWIIs 8th Air force bomber crews from the Mt weather 
repon to final debriefing. 
#2457 Approx. 85 min. 529.98 

■ falcon Domain 
You'll be strapped in the cockpit during gut
wrenching dogfights as the pilots take the F-16 
10 the edge. From the LANTIRN infrared night 
attack system to the high-powered ride with the 
"Thunderbirds," Falcon Domain is a sluoning 
film to add to your collection. 

#2178 
Approx. 90 min. Was 559.98 
Now ONLY 539.98 

■ The fighting lady 
The out.standing story of the U.S.S. Enterprise, The Fighting Lady. This 
curier fought in numerous battles such as, Midwoy, GU3dalcanal, Iwo 
and Okina"-.. Fly over the Pacilic with c:anicr pilots in tbeir Hellcats, 
TD-2's, Avengers and many more aircraft Features some of the best 
gun camera action ever recorded by Navy pilots in WWII. 
#3589 Approx. 60 min. 529.98 

■ fithter Pilots Of 
The us Airforce 
Every year top USAF pilots get together 
for a competition called "William Tell". 
live missile firings complete the training 
and you'll witness how the training pays 
off as we see actual footage of the F-
15 intercepting Soviet Bear Bombers. 

#'3477 Approx. 45 min. 
Was 539.98 Now 529.98 

■ Cha111111er Wars 
"To the grunts, they were a Godsend-to the enemy they were beasts 
from bell-the 'Oloppers'." You \\ill oow cxperiem:t the actioo of one 
of the ma;i dM!t!ting weapons usal in Vielnam, induding lhe tactic 
known as "Recon by Fire". 

#2762 Approx. 60 min. 529.98 

■ future 
cambat Aircran 
Fly with the aircrafts which are rewriting 
lhe rules of combat in the year 2000. 
Includes the ~2 'Stealth' bomber in 
flight 
#'3472 
Approx. 60 min. 
529.98 

■ Giants Df lockbeed 
You can now enjoy the beauty and mystery of the famous Lockhred YF-
12 that became the SR-71 Blackbird. Experience the "Blackbird" in its role 
as spymaster of the skies. Also included in this video tnbute are lhe C-
141 Starlifter, The C-5A Galaxy, and the power of the C-5B. 

#2909 Approx. 70 min. 539.98 

■ Salute To The Tattoo 
The World's best known and best loved mililaly 
exlubition is saluted in !his spectacular video. Each 
year over a quaner of a million people gather 
at lhe esplanade of Edinbwgb Casile to witness 
the rousing music of the massed pipes, drums, and 
the haunting lament of the lone piper. A video 
you will want to add to your collection. 

#2956 Approx. 106 min. 529.98 

■ Taxis If Conflict: The Helii:a,ter War 
Using rmntly do::bsliJied mililllry footag!: and actual radJo ~ 
m:ookd duriog combal. !his 2-,'0lwnc series chronides the men and 
equipment of the ISi Air Cav as !hey waged daily battles In Vie!nam. 
Don', m~ !his in-depth look or the Amerialn soldil!r's use or high 
technology warfare during Vietnam. 

#3519 2-Volumes 559.98 

■ Air War In Vietnam 
The most awesome display of aerial fire-power ever unleashed in Vietnam. 
Air War in VietnaoJ uses the pick of air combat footage to tell the 
story lrom the ~ U.S. advisor to the m3$ive U.S. bombings. Aho 
lndudcd is captured Norlh v-- footage of their onti-airmft 
defenses. 

2012 Approx. 60 min. Was $59.98 Now $39.98 

■ Stealth fighter ftt) .. 1""' ~I8~,J~ 
~~-...... ~ 

For lhe ~ time ever on video, witness TACS 
lll06I awesome weapon, the F-117 A Steallh 
Fighter. See the F-15 Eagle, F-16 Falcon, 
RF4-C, test pilots, and more in this action
packed video. 

#'3474 
Approx. 60 min. 529.98 

■ Paris Airshaw 
The mosi importllIII air show in the ~'Orld is held in Paris, Fraooc. This two
hour cxtm"1gD!ml rwuns thc hOlll:St planes in the w01ld including the AMX 
lighter. Buckle up for a takeoff inside the world's mm exciting planes. 

#2356 Approx. 120 min. 539.98 

■ SR-71 Blackbird 
"To keep lhe peace they fly 
alone ... unarmed into the 
unknown." Fly with the most 
sophisticated spy plane in 
existence. This video is trans
ferred from the original 
35mm negative and conlllins 
breathtaking aerial footage. 

#'3473 Approx. 45 min. 539.98 

■ The Memphis Belle 
A two pan aclion-packed dorument.uy. rll!ll, the full colot story or the 
~17 and it's mw who completed 25 missioos over Europe in WW1l 
You will aa:ompany them 00 lheir la.II rni<oon against the German ME-
109's and FW-190't The scrood pan cl lhls video~ will experience 
the non-stop action of lhe 8th Air Force as they bomb factories and 
aircraft production facilities. Exciting actual air action! 

#3603 Approx. 60 min. 529.98 

For Faster Servitt, Cal/ Our 
24-HQUT, Toll-Free Hotline. .. 1-BDD-338-771D~~ 

■ Thunderbirds: A Team P■rtrait 
x ~!QKl!!l:lll<lllo!~ erica's best Six 

inc:uded 

~ 
~ "' 

ode 
in I 

I booos 
feat : j'tj's"fi1ffiliiiA'J'i\"'j'f'ifc bisbrica.l 
review of the grand B-47 bomber. 

#2880 Approx. 60 min. 539.98 

UPS 2nd DAY AIR ONLY ... s.-•s· 
-------------------TO ORDER, please send cl1eclc. rooney order or credl card (no cash, to: 

ALL PAYMENTS MUST BE IN U.S. DOLL.AAS 

FUSION VIDEO 
17214 So. Oak Park Ave.-Dept, AF0.2-Tinley Park, IL 60477 

ALL CASSETTES ARE VHS ONLY. 
1-800-338-7710, ext AF012 Inside Illinois 708-532-2050 
Name _ ____________ _ 

Address _____________ _ 

_ _ ___ State __ Zip ____ _ 

CASSETTE NUMBERS 

Bill my credli card: D Visa o MasterCard 

0 Yes, I want UPS 2nd Day Air fer $9.95• 
·(Please Note: Shipping is 2 working days 

and subject to rtem(s) being in stoc<.J 

Account Number Expiration Date 

Authorization Signature of Cardholder 
Video Cassette Total$ ____ _____ _ 

Shipping & Handling __ •....;4•:::;50::..._· ___ __,,,
1
11i,_no,.,..·s-,e-,-sid,-e,-,-1s 

TOTAL Amount$ ------- add 7% sales 13x. 

•Can..rtdan orde•'S.'. 18.951orshlpping & harding. 
·All - Fcrei(jn ~ '19.95 for S<.W'aco mail 

Cl! '29.95 air mail lor &Nppng & hal\dllng. 
FUSION VIDEO is a division ol FUSION INDUSTRIES, INC. 1 COD 



Washington Watch 
By Robert 5. Dudney, Executive Editor 

The Electronics Industry Is Sinking 
If present trends continue, 
world leadership in electron
ics production, trade, and 
technology will pass from the 
United States to other na
tions. Japan is not the only 
challenge. 

"A strong, techno
logically superior in
dustrial base is a key 
element of national 
security. The future 
of the US electronics 
sector, as one of the 
key high-technology 
sectors, is particu

larly important to the United States, 
since the country's military advantage 
is based on technological superiority, 
not quantity of weapons. " 

Few would disagree with that state
ment, contained in the preamble to a 
massive new Commerce Department 
assessment of this nation 's electron
ics base. The $200 billion industry, 
employing some two million workers, 
has always been a highly innovative 
source of high technologies that, one 
way or another, have found their way 
into US aircraft , missiles, avionics, 
communications, and other defense 
systems. 

Now, however, it is becoming in
creasingly clear that this industry has 
fallen into serious trouble-and faces 
even greater difficulties in the near fu
ture. In the view of the Commerce De
partment study and others prepared 
in recent months, the US electronics 
sector is now losing its competitive 
edge in the world market and may 
soon be eclipsed by Japan and even 
in some ways by such upstarts as 
South Korea and Singapore. 

The Commerce Department's 221-
page assessment, "The Competitive 
Status of the US Electronics Sector," 
was two years in the making and 
might be the most comprehensive 
look Washington has ever produced. 
It comes to a sobering conclusion : " If 
current relative growth rates contin
ue, the Japanese will be the world 's 
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No. 1 electronics producer and t rader 
by the early 1990s." 

As a result of that event, the report 
makes plain, worldwide technologi
cal leadership in electronics also 
would pass from the United States. 

Not "Terminal"-Yet 
The industry, the report notes, is not 

"a terminal case, at this point." The 
upshot of the Commerce Depart
ment's bleak recitation of facts, how
ever, is that it might become one in the 
not-so-distant future, unless the Unit
ed States acts to stave off "a serious 
challenge from foreign competitors." 

The report focuses on the firms that 
produce business equipment, com
puters, semiconductors, precision in
struments such as automatic test 
equipment, semiconductor manufac
turing tools and materials, software, 
and telecommunications equipment. 
This review leaves little doubt that the 
i1dustry now is in extreme trouble. :Jan
ger signs, large and small , abound: 

• Anemic growth. Of the wo rld's 
nine leading electronics-producing 
nations (counting the European Com
munity as one nation), the United 
States still ranks first in sheervolJme 
of goods produced. However, in the 
rate of growth, a far more signifi ,:ant 
i,dicator, the United States comes in 
dead last. 

The US industry is growing at an 
c.verage rate of only one percent per 
year, compared to eight percent for 
Japan and six percent for the EC. 

At today's growth rates, warns the 
report, Japanese electronics produc
t on, currently twenty-six percent of 
t,e world total, will surpass that o" the 
United States, currently thirty-eight 
percent, no later than 1994. 

• Lagging exports. The Un ted 
States, though it is twice as populoLs 
as Japan and has a larger electro nics 
industry, has fallen beh ind the Asian 
nation's $42 billion in total annual 
electronics exports. The US, with $39 
tillion in shipments, ranks second, 
which is st ill respectable, but it co,1es 
ir an embarrassing seventh in the all
important rate of export growth. Ja
pan outstrips the US by a three-to-one 
margin in this area. 

• Market weakness. The domestic 
US market for high-technology elec
tronic products is slowing down, rela
tive to other nations, showing a con
sumption growth rate that is, again, 
dead last among the top nine elec
tronics-making centers. 

The United States today accounts 
for forty percent of the world's elec
tronics consumption-still the most 
of any nation, in gross terms, but 
down considerably from recen: years. 
Japan, which buys twenty-six ~ercent 
of total world output, and the EC na
tions, which consume twenty per
cent, are catching up to the US, un
derlining the future importance of for
eign markets. 

This shift, notes the study, has big 
negative implications for American 
electronics producers, who tend to 
have much better success selling in 
the domestic market than in those 
overseas. 

• Employment stagnation . With 
two million workers, the US electron
ics industry labor force is still the 
world's largest, but the high rates of 
growth seen in the past (600,000 jobs 
were added in the 1980s) appec.r to be 
over. Since 1982, the number of US 
production workers has staye::J con
stant, the result of increased automa
tion and the migration of jobs to off
shore facilities . 

Employment in Japan, South Ko
rea, and most other producer coun
tries is growing far more rapidly than 
in the US, a fact that also portends a 
major drain of the best scientists and 
technicians. 

• Lagging innovation. Many signs 
today are that this nation's vaunted 
basic technology base has begun to 
lose its edge. 

For example, patents awarded by 
the United States generally corre
spond to the most advanced technol
ogies in the world, and as such pro
vide good indicators of the st·ength 
of US firms relative to the foreign 
competition . What now worries ana
lysts is that the American share of US 
electronics patents has droppe::J from 
eighty percent of all those awarded in 
the mid-1970s to only fifty-fi\19 per
cent today. 
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Shockingly, three giant Japanese 
companies-Canon, Hitachi, and To
shiba-occupy the top three places 
on the most recent list of US electron
ics patent winners. Another Japanese 
firm, Mitsubishi, ranks ninth. Of US 
firms, only GE, IBM, Westinghouse, 
and RCA are in the top ten. The two 
other top ten slots are occupied by 
European firms. 

In the 1980s, Japanese companies 
more than doubled their number of 
US patents, and those patents have 
been licensed tar more frequently 
than those of US competitors. 

Greatest Worry 
The Commerce report cites this 

specific problem, the apparent ebb
ing of US industrial innovation rela
tive to that of foreign competitors, as 
perhaps the most worrisome of al I the 
problems it surveyed. 

"This downward trend in the US 
share of patents," says the report, "is 
reflected in the declining capabilities 
of US firms relative to the Japanese in 
the research and development phas
es of bringing key electronics tech
nologies to market." 

For example, though the US tradi
tionally has led in the field, Japan has 
now become the dominant world sup
plier of high-quality semiconductor 
materials, such as ceramics and 
quartz glass, and such products as 
silicon wafers. 

The US industry's sagging relative 
R&D position shows up vividly in the 
statistics on worldwide market shares 
for finished electronic products, 
where there has been "dramatic ero
sion " in the US position . At the com
ponent level, Japanese firms lead in 
most memory technologies, opto
electronics, and indeed everyth ing 
else except custom logic chips and 
microprocessors, where the US has 
an edge. When it comes to complet
ed, multicomponent systems, the US 
has seen its lead in computers erod
ed. 

The industry-wide figures are strik
ing. Since 1984, US industry's market 
share of semiconductor sales tell 
from fifty-four to forty-one percent, 
computers and related equipment 
from seventy-eight to sixty-nine per
cent, electronic instruments from 
fifty-two to forty-six percent, photo
copiers from forty to thirty-six per
cent, and consumer electronics from 
nineteen to twelve percent. 

Only in software production did the 
US position improve, and there only 
marginally. 

The ultimate result of these shifts 
becomes only too clear in the report's 
itemization of growth trends in the 
world's top 100 computer companies. 
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From 1983 to 1988 (the last year for 
which data are available), US compa
nies in the top 100 grew at a compos
ite rate of 10.8 percent. European 
firms, by contrast, expanded at a 17.5 
percent rate, sixty percent faster. The 
massive Japanese corporations post
ed growth rates of 27.9 percent-an 
astonishing ~ 60 percent taster than 
their US competitors. 

Nowhere is the general US decline 
more evident than in the industrial 
sector that produces semiconductor 
materials and equipment (SM&E), the 
tools and raw materials with which to
day's revolutionary computer chips 
are made. 

Semiconductors-tiny chips con
taining perhaps millions of electronic 
circuits-form the heart of today's 
computers, defense equipment, tele
co mm uni cations, medical equip
ment, and mass market electronics. 
Basic components of the chip-mak
ing industry are water fabrication 
equipment, assembly and packaging 
equipment , highly automated test 
equipment, processing and packag
ing equipment, and raw materials 
such as pure silicon and gases. 

The Foundation 
Worldwide demand is growing. In 

1989, the SM&E industry produced 
worldwide revenues of $19 billion, up 
from $15.2 billion in just one year. Es
timates tor 1990 and 1991 are that 
every $5 of semiconductor produc
tion creates $1 worth of demand tor 
this type of manufacturing equip
ment. More importantly, however, this 
industry provides the manufacturing 
foundation for the $50 billion global 
semiconductor industry, which in 
turn feeds key technologies into the 
$750 billion global electronics mar
ket. 

The National Advisory Committee 
on Semiconductors, a fourteen-mem
ber panel set up by Congress, recent
ly took the measure of this key indus
try in a major study. It sees the emer
gence of a potentially fatal problem 
tor the entire US electronics industry. 

"The SM&E industry in this nation 
is headed tor trouble," says the thirty
one-page report, "Preserving the Vital 
Base," in a warning that many experts 
would call a major understatement. 
"This tools-and-materials sector of 
the US semiconductor industry has 
declined dramatically over the past 
decade and shows every sign of con
tinuing its decline. " 

The share of the worldwide market 
held by US equipment producers, six
ty-nine percent in 1983, has dropped 
to fifty-one percent and is expected 
to plummet to thirty-two percent in 
1993. The big winner, once again, is 
Japan, whose companies in 1983 had 
only twenty-five percent of the market 
but in 1993 are expected to control 
fifty-six percent. 

In these trends, the committee sees 
a great danger. With Japan now pro
ducing the highest-quality, most effi
cient chip-making equipment, Ja
pan 's own semiconductor firms are 
likely to gain first access to top-ot
the-line equipment and in so doing 
gain a major edge in quality, efficien
cy, and market share. 

"The stakes in the future of the 
SM&E industry are enormous," warns 
the panel. "The entire US semicon
ductor industry is at risk." 

The panel proposes a national ef
fort to revitalize the domestic SM&E 
industry. Over the next three years, it 
claims, American industry will need 
to make R&D investments of $1.2 bil
lion over and above what it is already 
spending, if it hopes to regain parity 
with Japan. Outside experts say that, 
however critical the task, chances tor 
such a rebound taking place are slim. 

In this vein, the Commerce Depart
ment's report issues a series of bleak 
predictions about the likely futures of 
key parts of the US electronics base: 

• Computers. Japan, already supe
rior to the US in many product seg
ments, threatens to pull away in all. In 
addition, the study says, South Korea 
and Taiwan are now "very competi
tive" in microcomputers and periph
erals. EC nations, it adds, may play a 
"significant" future role in several 
areas, particularly in the wave of the 
future, parallel processors. 

•Telecommunications.Japan, 
France, Germany, Sweden, and Cana
da, the major US competitors, "are 
seriously challenging the US lead in 
networking equipment, " reports the 
study. In particular, Japan and Europe 
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are mounting a significant challenge 
in fiber optics, satellite, and cellular 
te lephone technologies. 

• Semiconductors. Japanese firms 
have blitzed the US in production of 
most types of leading-edge memory 
devices. Japan now is vying with the 
United States for the lead in all indus
try segments and, in particular, mi
croprocessors and the so-called ap
plication-specific integrated circuits, 
or ASICs, which are single-purpose 
chips. 

US companies traditionally have 
been the strongest force in micro
processors, which have been critical 
in development of the personal com
puter. Now starting to make inroads in 
the world market are a number of for
eign-made microprocessors, notably 
the "transputer" from lnmos of Brit
ain and the "V" series from Nippon 
Electric Co. of Japan. 

• Electronic instruments. The Unit
ed States still holds a lead here. Even 
so, Japan boasts one of the world's 
th ree major manufacturers {the other 
two are American), and another Japa
nese ti rm is starting to come on 
strong , says the report. This is one 
area in which developing countries 
such as South Korea and India are 
making little headway, principally be
cause the product does not lend itself 
to mass production. 

• Medical electronics. The US in
dustry is under assault from Europe
an manufacturers. Siemens of Ger
many has moved aggressively into the 
US market and is a major market 
fo rce in pacemakers, lithotripters 
(used for fragmenting kidney stones), 
hearing aids, and all kinds of diagnos
tic imaging equipment. However, Ja
pan has just begun to challenge US 
and European firms in this field. The 
report predicts that, in the long run, 
the Asian giant "will probably be the 
leading contender" for the world's 
top spot. 

• Software. Though Japan has not 
to date gone all out in production of 
software, it may emerge as a leading 
competitor in the next several years. 
Japan 's high-profile, government-in
dustry SIGMA (Software Industrial
ized Generation and Maintenance 
Aids) project aims to develop the best 
software techniques. Seeking the 
best software-writing talent, Japa
nese firms already are linking up with 
US and European firms in a big way. 
Warns the report: "If the Japanese 
achieve this goal, they will have neu
tralized one of the few remaining com
petitive advantages that the United 
States currently has in electronics." 
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What lies at the root of the decline? 
The Commerce Department report 
cites a number of well-known interna
tional problems, including foreign 
government targeting and protec
tionism, joint R&D projects, and 
dumping. 

International Pirates 
The report also calls attention to 

the growing problem of "intellectual 
piracy." For example , US revenue 
losses from global software piracy
the unauthorized copying and redis
tribution of software products-is at 
least $4 bi ll ion a year. Big offenders 
are Brazil , Mexico, Italy, Saudi Arabia, 
India, China, Thailand, South Korea, 
and Taiwan. 

Another international problem, 
says the study, is the increasing reli
ance of US producers on compo
nents made overseas, particularly in 
Japan. For instance, there no longer 
exist any major US-owned merchant 
suppliers of silicon wafers, the basic 
building block of semiconduct ors 
and thus of all downstream electron
ics products. The entire wafer-making 
subindustry, the report warns, is "now 
under the control of Japanese and 
European companies." 

With personal computer systems, 
Far East manufacturers have a stmng 
position in key components such as 
memory chips and in key subsystems 
such as floppy and optical drives and 
video displays. 

"The Japanese," notes the report, 
"are steadily becoming the principal 
suppliers of the upstream produc1s in 
these systems, while US companies 
are becoming systems integrators." 
The danger in this is that "the systems 
integrators count on being able to 
buy the latest component and subsys
tem technologies, often from the .. . 
manufacturers who may be their com
petitors at the system level. " This, the 
study implies, is dangerous. 

In the view of the study, the prob
lems stem not only from predati :>ns 
from overseas but also from acti:>ns 
within the United States. The report 
criticizes the US electronics industry, 
claiming that most companies take a 
"less than strategic view" of the com
petition. Many firms also are sriall 
and undercapitalized and lack good 
manufacturing techniques. 

US industry also faces pecu liar na
tional problems not faced by compa
nies elsewhere in the world. The larg
est of these is the high cost and di
minishing availability of capital. The 
report claims that, in the 1980s, the 
cost of capital was more than twice as_ 

high in the US as in Japan and thirty 
percent higher than in Germany. The 
report cites the estimates of two Stan
ford University economists that the 
US suffers from a three-to-one cost
of-capital disadvantage against Ja
pan. 

Educational attainment of the US 
work force is another current and in
creasing problem. The National Sci
ence Foundation estimates that , by 
2000, the United States will be turning 
out 400,000 fewer scientists and engi
neers than the country needs. 

Well-Worn Solutions 
The study proposes a series of rem

edies that have often been cited in the 
past by the Reagan and Bush Admin
istrations. These include tax credits 
for R&D, antitrust exemptions for 
joint manufacturing consortiums, re
laxed export-control regulations, and 
cuts in the capital gains tax. It issues 
no ringing call for massive federal fi
nancial and legislative intervention. 

Surprisingly, however, the report 
criticizes the recent record of the US 
government. The report maintains 
that, "in contrast to foreign govern
ments, the US government has not 
had a coordinated set of policies di
rected to this sector. In general, the 
US has followed an ad hoc approach, 
the effect of which has been to place 
the US electronics sector at a com
petitive disadvantage vis-a-vis some 
of its foreign competitors." 

The study notes that, within govern
ment and industry, there are two ideo
logically opposed camps. Camp One 
believes that significant problems ex
ist, that they are caused principally by 
unfair foreign trading practices, and 
that the industry is in danger of dls
appeari ng. This group calls for much 
greater government intervention and 
protectionism. 

Camp Two believes that, while US 
leadership has slipped, such erosion 
is normal in a world economy. Its 
members condemn unfair trading 
practices but believe that the US elec
tronics base, like other US industries, 
suffers principally from low product 
quality and mismanagement and that 
markets , not the political system , 
should decide which companies sur
vive. 

These no-intervention partisans 
believe that this is the best course, the 
Commerce report says, "even if, in the 
extreme, it may mean that the US elec
tronics sector is 'hollowed out' and 
becomes a mere distributor of foreign 
products. " The study acknowledges 
that this is indeed a possibility. ■ 
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COUNTDOWN TO FIRST FLIGHT 
History in the Making: 

THE 1st ENGINES BEING MOUNTED ON THE WINGS 

THE C-17 GAINS POWER 
Attaching the first Pratt & Whitney F117-PW,100 engines to the wings marks a major mile~ 

stone in C, 17 production. The engine incorporates the experience of two million hours and five 
years of operational service with major airlines around the world. It will provide the performance, 
reliability and fuel efficiency the C, 17 needs to deliver its cargo to airfields not available with 
today's strategic airlifters. 

By employing the versatile LTV nacelle/thrust reverser, the McDonnell Douglas C-17 will 
have the ability to land at airfields as short as 3,000 feet - offering a new meaning to the word 
"flexibility." 

NICDONNELL 
DOUGLAS 

UNITED 
TECHNOLOGIES 
PAATT&WHITNEY 

The United States Air Force, McDonnell Douglas, Pratt & Whitney and LTV 
A team dedicated tn lifting America's airlift into the next century! 





The Chart Page 
Edited by Colleen A. Nash, Associate Editor 

Before and After Gorbachev 

Pre-Gorbachev Gorbachev 
yearly average yearly average Gorbachev 

Equipment (1982-84) (1986-88) (1989) 

In 1986-88, production of 
Soviet tanks, bombers, AWACS 
planes, SAMs, cruise missiles, 
and short-range ballistic mis-
Siles actually increased. How-

Towed field artillery 1,300 1,000 800 ever, the output of conventional 
ground force equipment as well 
as fighter aircraft and helicop-

Self-propelled field artillery 900 900 750 ters generally declined. Gor-
bachev announced in January 

Multiple rocket launchers 600 480 300 
1989 that output would be re-
duced, and Soviet 1989 produc-
tion of military materiel gener-

~ ally fell from 1988. Major 
surface warships here include 
carriers, frigates, corvettes, and 

Submarines 9 9 9 paramilitary ships. R&D ac-
counts for twenty-four percent 
of Soviet defense spending 
(compared to 13.4 percent for 
the US) and procurement of 

Minor surface combatants 57 55 54 weapons and military equip-
ment accounts for another for-
ty-three percent (compared to 

40 27.5 percent for the US). 
Soviet leaders seek to ad-

Fighters/fighter-bombers 950 700 625 
dress the growing shortages in 
the civilian economy by re-
directing into production of 

ASW fixed-wing aircraft 5 5 5 civilian goods the resources 
and capacities released as a re-
suit of weapon production cuts. 

AWA'eaalunll 5 According to Soviet state-
ments, some 400 defense 

Military helicopters 580 450 400 
plants and 100 civilian plants 
that produce military products 
are engaged in or are planning 
for industrial conversion. Con-
version, however, has been 
slower and less extensive than 

SLBMs 115 100 100 promised by Soviet officials. 

700 

200 

1,100 

14,000 
Source: US Department of Defense, 
Soviet Military Power 1990, September 1990. 
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Capitol Hill 
By Brian Green, Congressional Editor 

The B-2 Is Still Hanging 
Congress final ly settled on an 
eight percent cut for defense 
but did not resolve the battle 
over the B-2, which will be re
fought next year. 

The House and Senate finally agreed 
on Fiscal 1991 authorization and ap
propriations bills to fund Pentagon 
operations, investment, and person
nel. Congress approved, for President 
Bush 's signature, $288.3 billion in 
budget authority and $297.0 billion in 
outlays. Congress reduced the Presi
dent's budget request by $18.6 billion 
in budget authority and $6.3 billion in 
outlays. 

The compromise struck by the two 
chambers left unresolved the fate of 
the B-2 Stealth bomber, the key de
fense issue before Congress this year. 
The bottom line on the B-2 appears to 
be that the battle over production in 
1991 of new aircraft will have to be re
fought in a new Congress potentially 
less supportive of the program. 

The compromise defense bills also 
slow the pace of the Air Force AIM-
120A advanced medium-range air-to
air missile (AMRAAM) program, mo
bile ICBM programs, and other key Air 
Force programs. The status of the 
high-priority Advanced Tactical Fight
er (ATF), however, remains uncertain. 

With respect to the B-2, the defense 
bills provide $2.35 billion in new, 1991 
procurement money for the new bomb
er and $1.75 bi ll ion for continued re
search and development. The House 
had provided $1.8 billion in R&D funds, 
but eliminated all procurement mon
ey and called for terminating the pro
gram at the fifteen aircraft already au
thorized. For its part, the Senate au
thorized two new aircraft and a total 
of $4.6 billion in funding. 

The final authorization bill, worked 
out by House and Senate negotiators, 
dropped the House termination lan
guage but did not specifically autho
rize any new B-2s. Compounding the 
confusion is Congress's provision in 
last year's defense budget for money 
to buy long lead time items to build 
the sixteenth, seventeenth, and eigh
teenth B-2s. 
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Because the defense bills left the 
B-2 issue ambiguous, opponents in 
the House and supporters in the Sen
ate be-th claimed victory. Rep. Les As
pin, the Wisconsin Democrat who 
chairs the House Armed Services 
Committee, argued that the task of 
completing the first fi fteen aircraft 
would swallow up all of the 1991 pro
curement money, and thus the 1991 
funding did not represent approval of 
new planes. Representative Aspin did 
concede, however, that the B-2 pro
gram " is fully going." Rep. Ron Del
lums, a California Democrat on As
pin's committee and one of the sp-:m
sors of the bill to terminate the B-2, 
said flatly, "There is no procurement 
for any new planes." In the event the 
Air Force t ~ies to go beyond fifteen 
planes, Representative Dellums said, 
he would seek an injunction. 

Gecrgia Democrat Sam Nunn, chair
man of the Senate Armed Services 
Committee, and John Warner (R-\ia.), 
the panel 's ranking minority member, 
claimed that the lack of specificity in 
the bill gave the Ar F::>rce wide lati
tude in structuring the B-2 program. 
"Wha1 we would sav," observed Sena
tor NLnn, "is that (the Air Force] can 
build one bomber, they can build two 
bombers, they can bui d three oonb
ers, and we'd be delighted if they bJilt 
more." Senator Warner mai,ta ins 
that " Ne were able to persuade the 
House to go forward ' with the B-2 
program. 

The authorization conference re
port reflects this fundamental dis
agreement. It provides no definitive 
guidance to the Air Force on further 
B-2 procurement. The report repeats 
House and Senate interpretations of 
the bill and states that :he House "ex
pects ' the Secretary of Defense to re
port on how FY 1991 B-2 funding will 
be spent. 

Failure tc resolve the B-2 cont ict 
this year leaves the Air Force in a po
tentially awkward position. No matter 
which path it takes-product on or 
no production-it seems likely to of
fend one of the congressional ::ham
bers. 

Congressional acticn on the ~:rF 
program provides another potemial 
flash point. The authorization bill de-

fers full-scale development of the ATF 
beyond Fiscal 1991. The authoriza
tion conferees "agreed on the need to 
check the Defense Department's rush 
to full-scale development" of the new 
air-superiority fighter. The appropria
tions bill , however, provides $200 mil
lion for full-scale development, ac
cepting the conclusion of the House 
report that deferral "raises program 
costs, delays the schedule, and jeop
ardizes some of the contractor sub
vendors." In debate on the bills. Sen. 
William Cohen (R-Me.) of the Armed 
Services Committee warned tt-e Air 
Force not to use the appropriations 
go-ahead to move the ATF into full
scale development. Moreover, the au
thorization bill contains $100 million 
(unrequested by the Air Force) to pro
tect "an option to proceed with [an] 
upgraded F-15 as [an] alternative to 
[the] ATF." Conflicts between the ap
propriations and authorization bills 
are often resolved through discus
sions between the relevant commit
tees and the Pentagon. 

Other actions, though less conten
tious, slow a number of major Air 
Force programs. The authorization 
bill keeps AMRAAM in low-level pro
duction, approving only $463 million 
for 450 USAF missiles. Authorization 
conferees expressed concern about 
AMRAAM 's "performance, reliability, 
and producibility." The final appropri
ations bill, however, provides $535 
million tor 600 of the air-to-air mis
siles. 

Both bills adopt this year's House 
approach to ICBM modernization, 
providing $680 million tor both the 
rail-garrison Peacekeeper and the 
Small ICBM programs. The bills also 
eliminate procurement fundin;i for 
the mobile Peacekeeper's rail-garri
son basing system; provide $540 mil
lion tor procurement of two C-17 air
lifters and $2.9 billion for SDI ; direct 
the Air Force to restructure the Milstar 
communications satellite program to 
emphasize use for tactical rather than 
strategic purposes: and authorize a 
4.1 percent military pay raise. The au
thorization bill also creates a new base 
closure commission and provides 
benefits for involuntarily separated 
officers and enlisted members. ■ 
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Beech Aircraft, as prime contractor; 
has selected Pilatus, the renowned 
Swiss manufacturer of the PC-9 
primary trainer; as a partner for the 
JPATS Program. A perfect match of 
experience and performance. 

The Pilatus PC-9 provides a 
dramatic running start. It is already 
accepted worldwide as a superb 
student pilot trainer. 

Beechcraft understands trainer 
requirements. The Air Force recently 
selected the Beechcraft T-1A Jayhawk 
as the new tanker/transport training 
aircraft. And every new Navy pilot 
has the first challenge of flight in 
the Beechcraft T-34C. Unsurpassed 
experience. 

Beechcraft and Pilatus-the best 
of both worlds. And there's more to 

come. For information about 
Beechcraft/Pilatus for JPATS, call 
1-800-835-7767 Ext. 605. 

Beechcraft. Where new ideas take flight. 

q?eechcraft 
A Raylhean Company 



Aerospace World 
By Jeffrey P. Rhodes, Aeronautics Editor 

* The teams competi ng in the Air 
Force's Advanced Tactical Fighter 
program are now both off and run
ning. The second entry, the Lock
heed/Boeing/General Dynamics YF-
22A, was flown for the first time on 
September 29. Meanwhile, the first 
Northrop/McDonnell Douglas YF-23A 
continues its flight envelope expan
sion program at the Ai r Force Flight 
Test Center at Edwards AFB, Calif. 

The first flight of the YF-22 had to 
be cut short because of ground te
lemetry problems. Lockheed test pi
lot Dave Ferguson sat at the end of the 
runway at Palmdale, Calif. (where the 
YF-22A was built), with his two Gener
al Electric YF120-GE-100 engines 
running, while repairs to the monitor
ing system were made. 

The delay lasted forty-five minutes, 
and consequently, the YF-22 only had 
enough fuel to make the short hop to 
Edwards, rather than its planned 
hour-long flight. Mr. Ferguson kept 
t-ie landing gear extended during the 

Air Force Maj. Ron "Taco" Johnston gets a wet welcome from the all-Air Force ground 
crew after becoming the first military pilot of the Northrop/McDonnell Douglas YF-23. 
His sortie, the sixth in the number one YF-23's flight-test program, lasted nearly !wo 
hours and was made from the Air Force Flight Test Center at Edwards AFB, Calif. 

Meanwhile, the first Lockheed/Boeing/General Dynamics YF-22 gets blocked in at 
Edwards after company pilot Dave Ferguson made the type's first ffighl September 29. 
Flight-testing of both prototypes will conclude at the end al this month, and final 
proposals are due at Aeronautical Systems Division by January 2. 
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eighteen-minute flight. The plane 
reached a speed of 288 mph and an al
titude of 12,500 feet. 

As of October 26, the plane had 
been flown eleven times. A number of 
glitches plagued the aircraft (gear re
traction problems, loss of some flight
control indicators, and a hydraulic 
leak) during its early flights. Mr. Fer
guson brought the YF-22 to super
cruise on the plane·s ninth flight (Oc
tober 25), as it reached a speed of 
Mach 1.23 without afterburrer while 
flying at 40,000 feet. 

The first YF-23, powered by two 
Pratt & Whitney YF119-PW-100 en
gines, had been flown thirteen times 
as of October 25. Tre plane has accu
mulated nearly twenty-one hours of 
air time. Maj. Ron Johnston became 
the first Air Force pilot to take the 
plane aloft. He served as the pilot on 
the YF-23 's sixth flight. 

Major Johnston's flight lasted near
ly two hours, and he performed a se
ries of engine tests and an aerial re
fueling from a KC-135. During the 
flight, Major Johnston ignited the 
plane's afterburners for the first time 
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and conducted a number of in-flight 
engine restarts at various altitudes. 
After landing, he was deluged with 
water thrown by the all-Air Force 
ground crew. 

Both teams were scheduled to have 
their number two aircraft flying by the 
end of October. The second YF-22 will 
be powered by Pratt & Whitney en
gines, while the second YF-23 will use 
the General Electric powerplants. 

* NASA shook off the hex that had 
hung over the space shuttle program 
all summer with the nearly flawless 
STS-41 mission in early October. The 
thirty-sixth shuttle mission marked 
the eleventh trip into space for Dis
covery, which set the orbiter fleet rec
ord for successful missions. 

The missions planned for Atlantis 
and Columbia, which had been 
plagued by hydrogen leaks all sum
mer, were put on hold to allow Discov
ery, with its time-sensitive payload, 
the Ulysses unmanned solar probe, to 
be launched . Missing this "window" 
would have delayed the probe 's 
launch until next November because 
of planetary alignment. 

The crew of Navy Capt. Richard 
Richards (commander), Marine Lt. 
Col. Robert Cabana (pilot), and Coast 
Guard Cmdr. Bruce Melnick, Navy 
Capt. William Shepherd, and Air 
Force Maj . Thomas Akers (mission 
specialists) lifted off at 7:47 a.m. Oc
tober 6, after a twelve-minute delay. 
Colonel Cabana, Major Akers, and 
Commander Melnick (the first Coast 
Guard astronaut) were all making 
their first space mission. 

The $750 million, nuclear-powered 
Ulysses probe, a joint effort by the Eu
ropean Space Agency and NASA, was 
released from Discovery's payload 
bay six hours after liftoff. Using both 
an Inertial Upper Stage and a Payload 
Assist Module, the 807-pound probe 
reached an escape velocity of 34,130 
mph. 

Ulysses will take a roundabout 1.86 
billion mile route to the sun-via Ju
piter to alter its trajectory-and will 
arrive in solar orbit in 1994. It will 
spend a year studying the solar polar 
regions and the space above the 
poles from a safe ·orbit that varies 
between 120,000,000 miles and 
500,000,000 miles away. 

Among the experiments the crew 
conducted was setting a carefully 
controlled fire to study the spread of 
flames in space. A piece of ashless 
filter paper one inch wide and four 
and one-half inches long was ignited 
and allowed to burn for seventy sec
onds in a sealed aluminum container 
filled with oxygen and nitrogen. 

The crew touched down at 6:57 
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a.m. PDT on Runway 22 at Edwards 
AFB, Calif ., on October 10. The 
15 ,000-foot-long concrete runway 
was used to retest the new carbon
carbon brakes. These brakes could 
allow crews on future missions to 
land orbiters on the shuttle runway at 
the Kennedy Space Center, as was 
done on several earlier flights. Re
turning directly to Florida would re
duce costs and turnaround time. 

* The Bell-Boeing V-22 Osprey tilt
rotor program, one that Secretary of 
Defense Richard Cheney would like 
to see canceled because he sees it as 
unaffordable, received some good 
news in early fall. Two major studies, 

The study found "the V-22 's speed, 
range, and survivability advantages 
.. . to be more effective-sometimes 
significantly more and sometimes 
only slightly more-than all of the 
proposed alternatives in each of the 
four Marine missions examined." The 
V-22 was also " more cost-effective 
than helicopter alternatives for the 
Navy combat search-and-rescue, Air 
Force Special Operations, and ... 
drug interdiction missions." 

The other study was performed by 
technicians at the Lawrence Liver
more National Laboratory in Califor
nia, using its Janus computer simula
tion. This simulation carries a given 
situation to its logical conclusion. A 

Things are a little more straight and level for the Bell-Boeing V-22 Osprey program 
than they were for this number one V-22 prototype during a recent test. Two important 
studies concluded that the Osprey was better than any proposed alternative, and the 
program fared well in the budget battles. The tests are also going welt. 

including one mandated by Con
gress, both concluded that the Os
prey was better suited and more af
fordable than any proposed alterna
tive. 

Congress directed the Institute for 
Defense Analyses, a not-for-profit fed
eral contract research center, to pro
vide an independent cost and opera
tions effectiveness analysis of all rea
sonable V-22 alternatives. The study 
was to address all aspects of opera
tions, particularly drug interdiction 
and Special Operations, that could be 
performed by the V-22 or its alterna
tive. 

IDA used two twenty-year life cycle 
cost estimates (one for the V-22 and 
one for the Pentagon's proposed al
ternative of UH-60 and CH-53E heli
copters) and looked at eight different 
missions (four for the Marines and 
two Navy, one Air Force, and one drug 
interdiction) as the basis of the study. 

simulated battle in Lebanon's Bekaa 
Valley was played out over four hours 
using a force of V-22s and CH-53Es in 
one test run and a force of UH-60s and 
CH-53Es in the other. 

The computer found that the V-22/ 
.CH-53 force delivered two to three 
times more combat power ; ground 
force mass achieved with the V-22/ 
CH-53 fleet was greater, leading to an 
earlier dissipation of the enemy force ; 
V-22 attrition was an order of magni
tude lower; and the combined V-22/ 
CH-53 force conserved the CH-53s, as 
they only had to be used for heavy-lift 
missions. 

In other V-22 news, the flight-test 
program has shown relatively few 
problems and is going well , although 
it is slightly behind schedule. 

The initial flight envelope expan
sion has been completed, with the 
plane withstanding maneuvers up to 
2.3 Gs and reaching an altitude of 
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15,000 feet. One of the four aircraft 
now in the test program reached the 
type 's design speed (345 knots) on 
August 21 . All significant problems 
encountered (primarily excess vibra
tion) have been corrected. The flight
control system was fully tested in for
ty fewer hours than originally expect
ed , and the V-22 completed its first 
formal government evaluation with 
high marks. 

Tests of the V-22 's wing fold/stow
age system have gone well, and two of 
the prototypes are scheduled to go to 
sea this month for compatibility tests 
with Navy ships. Those tests may be 
delayed , however, because of Opera
tion Desert Shield commitments. 

The configuration of production 
V-22s will be set and full flight enve
lope expansion is scheduled to have 
been completed by next December, 
when the full -rate production deci
sion is to be made under the current 
program schedule. 

In the aftermath of congressional 
budget deliberations, it appears that 
the V-22 is one of the big winners. The 
conference committee approved the 
House version of V-22 spending , with 

Fire medics from the Ehrling Bergquist Strategic Hospital at Offutt AFB, Neb., recently 
qualified for the Army's Expert Field Medical Badge. Medics are tested in emergency 
field medical techniques, radio communications, CPR, and combat survival skills. 
Fewer than 100 Air Force medics have earned the EFMB since the program began in 
1966. Here, Air Force TSgt. James M. Carsten (left) bandages a "gunshot wound" 
with the aid of Ar,ny Pfc. Burk L. Charles. 

CONSTRUCCIONES AERONAU11CAS, S. A. Rey Franc.sea. 4. 28008 MADRID (SPAJN) . Telq,hone 248 53 09. Telex 44729 CASA E. 
CASA Aircraft USA, Inc. 3810 Concort!z Parl!W<ly Sui:e }{)00. Chim/illy, Vi,ginia 22021. Telepilone ('V3) 802 - 1000. Tel,fax (703) 802 - 1025. 



the program to receive $200 million in 
carryover FY 1990 production money, 
$238 million in new research and de
velopment money, and $165 million in 
FY 1991 advance procurement mon
ey. An option to set up the production 
line and start pilot production was al
so allowed tor, but has not yet been 
acted upon. 

In a separate action, approximately 
$8 million was authorized to begin de
velopment of the Air Force's Special 
Operations Forces variant. If the Sec
retary of Defense does not submit a 
request for V-22 funding in the FY 
1992 budget, Congress will have to 
decide if the more than $1 billion 
needed for initial production should 
be restored . 

* HONORS-Edwin I. Colodny, 
chairman and president of USAir 
Group, Inc., will receive the 1990 
Wright Brothers Trophy in Washing
ton ceremonies later this month. Mr. 
Colodny is being cited for his accom
plishments in fostering air service to 
small and medium-size communities 
and for his thirty-three-year career as 
an airline innovator and leader. The 
Wright Brothers Trophy is presented 
annually by the National Aeronautic 
Association to an American citizen 

who, as a civilian, has rendered signif
icant public service of enduring value 
to aviation in the US. The trophy was 
first awarded in 1948. 

Northrop chief test pilot Bruce 
Hinds and Air Force Col. Richard 
Couch received the 1990 lven C. 
Kincheloe Award in ceremonies earli
er this fall. The two were honored for 
their work in making the first flights of 
the Northrop B-2A Stealth bomber 
and validating the theoretical data 
accumulated before the flight. The 
Kincheloe Award is presented annual
ly by the Society of Experimental Test 
Pilots in recognition of outstanding 
professional accomplishment in the 
conduct of flight testing the previous 
year. 

* PURCHASES-Air Force Systems 
Command 's Ballistic Missile Organi
zation recently awarded two con
tracts for the MGM-134A Small Inter
continental Ballistic Missile pro
gram. Rockwell's Autonetics Strate
gic Systems Division received a $30.6 
million contract on October 3 for con
tinued full-scale development of the 
missile's guidance and control sys
tem. Aerojet received a $203 million 
contract in mid-October to restart 
FSD work on the missile's second-

C-101: THE UNEQUALLED TRAINER 

stage solid rocket motor. Work on 
the second-stage motor was stopped 
two years ago because of funding 
cuts. 

The three contractors teamed for 
the National Aerospace Plane air
frame effort each received a face-val
ue increase to their cost-plus devel
opment contracts on October 4. Gen
eral Dynamics and McDonnell Doug
las each received $5.8 million from Air 
Force Systems Command 's Aeronau
tical Systems Division (ASD), while 
Rockwell was awarded an additional 
$7.6 million. In other NASP news, the 
complete contractor team (which al
so includes Rocketdyne and Pratt & 
Whitney) has decided that the X-30A 
NASP technology demonstrator will 
be a lifting body design with small 
wings and twin stabilizers that will be 
powered by three to five scramjets. 
NASA and Air Force officials recently 
approved Palmdale, Calif., as the per
manent site of the NASP National 
Contractor Office. If the X-30 program 
proceeds to actual aircraft fabrica
tion, the vehicle will likely be built in 
that area. 

The two teams working on the 
Navy's very-long-range advanced air
to-air missile (AAAM) received Naval 
Air Systems Command contracts on 

The simplicity of its design 
and itt low operating cost have 
taken the C-101 to the top of the 
class. 

training requirements. And they 
make the C-101 essential after 
the early screen phase through 
to the most advanced stage. 

A bright future deserves 
the best start. The C-101. Top 

Its extreme easiness safety 
and control under any flight 
condifon sharply fit the primary 

Build tomorrow 's best pilots 
reliably. And at a small Life 
Cycle Cost. 

offuecrass. CASA~ 
PLANE PERFECTION 
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October 5 for the next phase of the 
missile's demonstration/validation ef
fort. The contracts call for General 
Dynamics/Westinghouse ($11 .6 mil
lion) and Hughes/Raytheon ($12.6 
million) to design the baseline AAAM 
system and to conduct studies, simu
lations, free-flight tests of prototype 
control vehicles, tests of guidance 
subsystems, and captive-carry tests 
of the missiles. The contracts also call 
for comparative tests of the complete 
prototype guidance systems. Work is 
to be completed by late 1992. The 
AAAM will replace the AIM-54 Phoe
nix missile. 

$36.5 million Strategic Air Command 
contract on October 16 to operate 
and main tain the Ground Wave 
Emergency Network. Under the one
year contract, the company wi ll pro
vide logistic support to test, maintain, 
and operate the fifty-six-node system 
that provides US strategic forces w ith 
long-range communications that can 
continue to function even in the pres
ence of electromagnetic pulse. The 
contract includes four one-year op
tions. 

McDonnell Douglas received ,rn 
$836.4 million ASD contract on Sep
tember 20 for the FY 1990 buy of 
F-15E aircraft. The contract calls for 
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Contel Federal Systems received a 

December Anniversaries 

• December 11, 1915: The first foreign students to enter a US flying training pro
gram-four Portu.guese Army officers-report to the Signal Corps Aviation School 
at San Diego, Calif. 

• December 17, 1925: Airpower pioneer Billy Mitchell is found guilty of violating 
the 96th Article of war ("conduct of a nature to bring discredit on the military ser
vice") and is sentenced to a five-year suspension of rank, pay, and command. Al
ready demoted from brigadier general, Colonel Mitchell decides instead to resign 
from the Army. 

• December 27, 1925: Industrialist and philanthropist Daniel Guggenheim cre
ates the $2.5 million Daniel Guggenheim Fund for the Promotion of Aeronautics to 
speed the development of aviation in the US. 

• December 17, 1935: Carl Cover, Fred Stineman, and Frank Collbohm make the 
first flight of the Douglas Sleeper Transport, the progenitor of the legendary DC-3 
airliner and its military cousin, the C-47, at Santa Monica, Calif. By production 's end 
in 1947, 10,654 "Gooney Birds" had been built. Many are still flying around the world 
today. 

• December 30, 1945: Republic reveals the existence of the XF-12 Rainbow, a 
four-engined "flying photo laboratory" that carries a crew of five and has a top 
speed of 425 mph. An order for six production aircraft is later canceled. 

• December 14, 1960: Lt. Col. T. A. Grissom and Capt. J. P. Bosley set a world un
refueled closed-course distance record in a Boeing B-52G, flying from Edwards 
AFB, Calif., over Texas, Washington, D. C., Newfoundland, Alaska, and Montana be
fore returning to Edwards. The 10,078.84-mile trip takes nineteen hours and forty
four minutes. 

• December 16, 1960: Technicians at the Semi-Automatic Ground Environment 
(SAGE) station at Gunter AFS, Ala., control the launching of two Boeing CIM-10B 
Bomarc missiles from Eglin AFB, Fla., and direct the missiles to intercept a QB-47 
flying at 500 mph at 30,000 feet over the Gulf of Mexico. 

• December 20, 1960: After forty-eight years and more than 12,000 aircraft, the 
Glenn L. Martin Co. delivers its last aircraft, a Navy PSM-2 Marl in seaplane. The 
company later enters the missile and spacecraft business. 

• December 4, 1965: The Gemini 7 crew, Air Force Lt. Col. Frank Borman and 
Navy Lt. Cmdr. Jim Lovell, is launched atop a Titan II booster from the Kennedy 
Space Center to start a record-breaking fourteen-day mission. 

• December 15, 1965: After a delay of two months, the Gemini 6A crew, Navy Capt. 
Wally Schirra and Air Force Maj. Thomas Stafford, is launched atop a Titan II booster 
in order to perform the most daring maneuver yet attempted in space-rendezvous 
with another space vehicle. An Agena target vehicle had exploded in October, and 
the decision was made to use Gemini 7 as a target instead. The maneuver is 
completed, and the two spacecraft hold position six inches from each other for 
nearly five hours. The Gemini 6A crew separates and returns to Earth after only one 
day in space. 

• December 6, 1985: The eighteenth and final Shorts C-23A Sherpa is accepted 
by the Air Force one day prior to delivery to the 10th Military Airlift Squadron at Zwei
bri.icken AB, West Germany. The aircraft is to be used to deliver engines and spares 
as part of the European Delivery System. 

• December 16, 1985: After twenty years of operation, the Pioneer 6 satellite be
comes the longest-running spacecraft in history. When launched in 1965, the solar
orbiting satellite had a life expectancy of six months. 

thirty-six of the two-seat, dual-role 
fighters, and work is expected to be 
completed in May 1992. This buy 
brings the total number of F-15Es de
livered or on order to 116. 

Trans World Airlines received an 
Air Force contract of undisclosed val
ue on September 23 to train all VC-
25A pilots. The Air Force One pilots 
will complete TWA's 747 training 
course at the company 's facility at 
New York 's John F. Kennedy Interna
tional Airport . The course includes 
flight crew training, a sixty-nine-hour 
ground school course, and sixteen 
hours in the simulator. The contract 
has a two-year option. 

UNC Support Services received a 
$1 .3 million Air Force contract on 
September 18 to provide basic and 
advanced T-37 and T-38 simulator 
training at Reese AFB, Tex. The one
year contract includes four one-year 
options. The company also received a 
subcontract from Loral to provide in
structors and mission-rehearsal spe
c ialists for the Special Operations 
Forces Aircrew Training System . The 
value of the SOF ATS subcontract 
could total $65 million over fifteen 
years. 

* DELIVERIES-Rocketdyne deliv
ered the third spare space shuttle 
main engine to the Kennedy Space 
Center in Florida in late September. 
This now gives NASA a full set of 
spare engines · for the three-orbiter 
shuttle fleet, allowing much greater 
scheduling flexibility. The first of four 
main engines (three operational and 
one spare) designated for use on En
deavour, the replacement orbiter, re
cently completed the second of three 
tests at NASA's Stennis Space Center 
in Mississippi and was scheduled to 
be delivered to the space agency by 
late fall. 

ASD transferred program man
agement of the Pratt & Whitney F100-
PW-220 fighter engine to Air Force 
Logistics Command's San Antonio 
Air Logistics Center on September 
W. An upgrade of P&W's F100-PW
·1001200 engine, the -220 engine was 
f irst ordered in 1985 and was compet
ed against the General Electric F11 O
GE-100 engine to power the yearly 
buys of F-15s and F-16s. Final deliver
ies of the nearly 800 -220 engines or
dered by the Air Force are expected 
next year. 

Rockwell's Defense Electronics 
Division delivered the first Peace
keeper rail-garrison launch-control 
system functional test car to the Air 
Force at the company's facility in San 
Bernardino, Calif., on October 4. The 
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car is an engineering model of the 
launch-control car that will carry the 
equipment and personnel necessary 
to launch LGM-118A Peacekeeper in
tercontinental ball istic missiles from 
the rail-garrison trains. Each of the 
twenty-five operational trains will car
ry two ICBMs. The test car will now 
undergo command and control check
out and functional interface testing at 
Vandenberg AFB, Calif., and mobility 
testing at the Association of American 
Railroads Transportation Test Center 
in Pueblo, Colo. 

The first Pratt & Whitney F117-PW-
100 turbofan engine was installed on 
the McDonnell Douglas C-17 airlifter 
on October 18. The remaining three 
engines were scheduled to have been 
installed by early November. The 
F117, a militarized version of the com
mercial PW2000 series engines that 
power close to 500 in-service Boeing 
757s , develops 41 ,700 pounds of 
thrust. The engine was first shipped in 
early October to LTV in Dallas, Tex. , 
where it was fitted with its nacelle. 
The entire assembly was then shipped 
to Long Beach , Calif., where the C-17 
is being built. 

ASD delivered an example of the 
Boeing YCEM-138 Seek Spinner loi
tering antiradiation missile to the Air 
Force Museum, located across 
Wright Field , on September 11. Seek 
Spinner, the Air Force name for the 
Brave 200 unmanned aerial vehicle (a 
small, 450-pound monoplane drone 
powered by a snowmobile engine) 
carried a forty-pound warhead and 
had a range of nearly 400 miles. The 
Seek Spinner program lasted for six 
years (1983-89), but fell victim to bud
get cuts and the Air Force's decision 
to develop the AGM-136A Tacit Rain
bow missile instead. 

* MILESTONES-The second 
Northrop B-2A Stealth bomber was 
flown for the first time on October 19. 
Company pilot Leroy Schroeder and 
Air Force Lt. Col. John Small took off 
from Air Force Plant 42 in Palmdale, 
Calif., and landed two hours and thir
ty-six minutes later at Edwards AFB. 
The flight included flight-control and 
landing gear tests, but was cut short 
because of high winds at Edwards 
and because a cockpit warning light 
came on . This 8-2 is instrumented for 
dynamic loads testing. After a long 
layup, the first 8-2 began its low-ob
servability test program on October 
23. Company chief test pilot Bruce 
Hinds and Air Force Col. Tom LeBeau 
flew the five hour and nineteen min
ute mission, the number one aircraft's 
seventeenth flight. 

The Rockwell/MBB X-31A En
hanced Fighter Maneuverability air-
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The Rockwell/MBB X-31A Enhanced Fighter Maneuverability aircraft comes in for a 
landing at Air Force Plant 42 in Palmdale, Calif., after its first flight October 11 . 
Rockwell test pilot Ken Dyson was at the controls for the thirty-eight minute flight. 
The chase aircraft is a privately owned, civil registered Northrop T-38. 

craft was flown for the first time on 
October 11 . Company test pilot Ken 
Dyson took off from the company's fa
cility at Air Force Plant 42 and flew the 
aircraft for thirty-eight minutes. The 
X-31A reached a speed of 340 mph 
and an altitude of 10,000 feet before 
landing back at Palmdale. The flight 
had been delayed several months be
cause of minor flight-control system 
software problems. The X-31 is the 
first international X series aircraft, 
and it is designed to explore con
trolled flight at high angles of attack. 
The aircraft 's thrust-vectoring pad
dles were not used on this first flight 
but will be installed for later sorties. 
Flight envelope expansion will take 
place at Palmdale, and then the two 
X-31 swill be transferred to the Naval 
Air Test Center at NAS Patuxent River, 
Md. The test program will run through 
1992. [For more on the X-31, see 
"High Alpha," by F. Clifton Berry, Jr. , 
August 1990 issue, p. 54.J 

The first three Shorts·C-23A Sher
pa intratheather airlifters were flown 
from Zweibri.icken AB, West Germa
ny, to the US on October 2 as part of 
the elimination of the European Dis
tribution System. The EDS, which fer
ried aircraft engines and spare parts 
between European bases, is being 
phased out because the Defense 
Management Review II panel decided 
it was no longer needed and because 
a number of European bases, includ
ing Zweibrucken, are to be closed 
{see "News Notes"]. The eighteen 
C-23As, which entered the inventory 

in 1985, are being transferred to Air 
Force Systems Command (which will 
use the planes at Edwards AFB, Cal
if.), the Army, and the US Forest Ser
vice. The last C-23 was scheduled to 
arrive in the US by mid-November. The 
10th Military Airlift Squadron, the unit 
that flew the Sherpas, is to be deacti
vated next year. 

The Navy decommissioned its last 
diesel-powered submarine, USS 
Blueback (SS-581 ), in ceremonies at 
Point Loma, Calif., on October 1. The 
sub, the first to be built by Ingalls 
Shipbuilding in Pascagoula, Miss., 
was commissioned in 1959, and it 
made the first underwater voyage 
from Japan to San Diego. The trip 
took twenty-three days. The Blue
back, which had a part in the movie 
"The Hunt for Red October," will be 
put in storage at Bremerton, Wash. 
The Navy's submarine force is now 
completely nuclear-powered. 

* NEWS NOTES-Martin Marietta 
announced on October 8 that it had 
acquired the rights to complete de
velopment, testing, integration, and 
production of the Advanced Tactical 
Air Reconnaissance System (ATARS) 
from Control Data Corp., the pro
gram's prime contractor. Control Data 
was awarded a$118.6 million contract 
for ATARS work in 1988. ATARS will 
use an electro-optical sensor suite to 
replace camera and film systems in 
US tactical reconnaissance aircraft. 
The system is scheduled for its first 
flight, aboard an RF-4 at Eglin AFB, 
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Fla., late this year. ATARS will be test
ed aboard F-16s (in a pod) and Navy 
F/A-18s (on a pallet) next year. 

The ninth operational NS-7B Nav
star Global Positioning System sat
ellite was successfu lly launched 
from Launch Complex 17 at Cape Ca
naveral AFS, Fla., on October 1. The 
Rockwell-built satellite was launched 

aboard a McDonnell Douglas SB-:3A 
Delta II booster. It was the first launch 
conducted by the 1st Space Launch 
Squadron , newly activated as part of 
the transfer of space-launch respc,n
si bi I ities from Air Force Syste ms 
Command to Air Force Space Co-n
mand, which became effective earl er 
that day. 

Three pilots of the North American XB-70 Mach 3 research aircraft fill the Valkyrie's 
cockpit access door at the Air Force Museum at Wright-Patterson AFB, Ohio, on 
September 21, the twenty-sixth anniversary of the type 's first flight. Retired Col. Joe 
Cotton (top) and company pilot Al White (right) crewed the first flight, and retired Lt. 
Col. Fitz Fulton (left) took part in the plane's last flight in 1969. 
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There were two separate incidents 
involving Rockwell B-1 B bombers in 
the early fall. On September 19, a 
8-1 B assigned to the 28th Bomb Wing 
at Ellsworth AFB, S. D. , struck three 
birds while on a low-level training 
mission over Montana. Both wind
screens were cracked so badly that 
the crew had to be talked down 
through landing via radio by ground 
crews. There were no injuries. On Oc
tober 4, a 8-1 crew from the 384th 
Bomb Wing at McConnell AFB, Kan., 
made an emergency landing at 
Pueblo Memorial Airport, Colo., after 
literally losing an engine. The crew 
heard a loud noise and landed when 
instruments showed a loss of power 
on the number one engine. After 
landing, the crew saw that the Gener
al Electric F101-GE-102 engine and 
its nacelle were missing. The engine 
was recovered nearly intact near 
Pueblo the next day. Results of the 
preliminary investigation point to the 
engine's first-stage fan blades as the 
cause of the incident. 

Air Force Logistics Command an
nounced on September 6 that Ogden 
Air Logistics Center and Oklahoma 
!City ALC will be the two depots for 
1the Advanced Tactical Aircraft. The 
ATA is the Air Force version of the Na
vy's A-12A Avenger deep-strike air
craft, and it will replace the F-111. Og
den ALC at Hill AFB, Utah , will serve 
as program manager and be the 
source of repair for the plane's air
frame, while Oklahoma City ALC at 
Tinker AFB, Okla. , will manage logis
tics support for the General Electric 
F404 derivative engines that will pow
er the A-12, which is built by the team 
of General Dynamics and McDonnell 
Douglas. 

In September, Secretary of Defense 
Richard Cheney announced that the 
US will end or draw down its opera
tions at 150 sites overseas over the 
next few years and will also reduce 
the number of US forces in Europe 
by 40,000 in FY 1991 . The US military 
will end operat ions at ninety-four 
sites in Germany, eleven in Spain, 
nine in South Korea, three each in 
Greece, Italy, the United Kingdom, 
and Australia, and one in Japan. Op
erations will be reduced at fourteen 
sites in Germany, three in South 
Korea, two in Spain, and one each in 
Italy, Japan, Canada, and Bermuda. 
Pending an agreement on the Con
ventional Forces in Europe discus
sions taking place in Vienna, the US 
Army will withdraw 30,000 troops 
from Europe during FY 1991, while 
the Air Fo rce presence will be re
duced by 10,000 people. 
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T'welve Royal Air Force 
Panavla Tornado GR. Mk. 1 

strike aircraft were de
ployed from Briiggen, West 
Germany, to Bahrain In late 
August as part of Operation 

Desert Shield. Established 
as 14 (Composite) Squad

ron, the Tornadoes received 
a hastily applied coat of 

"sandy pink" camouflage 
color wash (as shown here) 

so they will blend in with 
their new su"oundings. 

The Air Force announced on Sep
tember 28 that Space Launch Com
plex-6 at Vandenberg AFB, Calif., is 
the choice for a west coast launch 
;ite for Martin Marietta Titan IV 
boosters. Modifying SLC-6 for Titan 
IVs was seen as the better alternative 
to building a new launch complex. 
SLC-6 (nicknamed "Slick Six" ) was 
originally built in the 1960s for the Air 
Force's Manned Orbiting Laboratory 
project and was modified (at a cost of 
$3 billion) to launch space shuttles in 
the 1980s. No shuttles were ever 
launched from there, and the site was 
placed in "caretaker" status after the 
Challenger accident. The first SLC-6 
Titan IV launch is scheduled for FY 
1996. 

From the "Try It, You Might Like It" 
file: One fallout of German unification 
is that the new government finds itself 
with both NATO and Warsaw Pact 
weapons. In most cases the Warsaw 
Pact equipment will be discarded, but 
Defense Minister Gerhard Stolten
berg said on October 11 that the Luft
waffe will try out the sixty Soviet
built MiG-29 fighters it inherited. If 
the Mi Gs are kept, that decision could 
influence Germany's future participa
tion in the four-nation Eurofighter 
consortium. 

* DIED-Douglas Campbell, the 
first US-trained pilot to gain a victory 
in World War I and later the first US
trained ace, of heart failure at his 
home near Greenwich , Conn. , on Oc
tober 16. He was ninety-four. On April 
14, 1918, Lieutenant Campbell and Lt. 
Alan Winslow were scrambled to in
tercept two German aircraft over Gen
goult, France. The duo, flying Nieu
port 28 C.1 s, downed both aircraft in a 
ten-minute engagement. [For com
plete details of this engagement, see 
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"The First Victory, " by Theodore Ha
mady, April 1988 issue, p. 68.J Both 
were later awarded the French Croix 
de Guerre with Palm and the Distin
guished Service Cross from the US. 
Lt. Campbell ended the war with 5.5 
victories. After the war, he began 
working with the W. R. Grace compa
ny and later became general manager 
of Pan American Grace Airways. He 
retired in 1963. 

Retired Air Force Gen. Earle E. 
"Pat" Partridge, the first commander 
of North American Air (later Aero
space) Defense Command, of unre
ported causes at his home in Palm 
Beach, Fla. , on September 7. He was 
ninety. An infantryman in World War I, 
he graduated from West Point in 1924 
and joined the Air Service. He served 
as a test pilot and set up two advanced 
single-engine flying schools in the 
south before serving as deputy com
mander of Fifteenth and Eighth Air 
Forces. He was the last wartime com
mander of Eighth Air Force and was 
Fifth Air Force commander when the 
Korean War broke out. He was the sec
ond commander of Air Research and 
Development Command , which be
came Air Force Systems Command 
before serving at NORAD. He retired 
in 1959 after forty years of service. 

Retired Air Force Brig. Gen. William 
H. L. Mullins, decorated combat pilot 
and former deputy director of Air 
Force legislative liaison, in the crash 
of a vintage P-51 in Chatham, Mass., 
on September 29. He was fifty-five. A 
1957 graduate of West Point, he flew 
146 combat missions in Vietnam and 
received the Bronze Star, five Distin
guished Flying Crosses, and thirteen 
Air Medals. A longtime AFA supporter, 
he became a vice president of Gener
al Dynamics after he retired from the 
Air Force in 1979. ■ 

Senior Staff Changes 

PROMOTION: To be General: 
George L. Butler. 

CHANGES: L/G (Gen. selectee) 
George L. Butler, from Dir., Strategic 
Plans and Policy, J-5, Joint Staff, 
Washington , D. C., to CINC, Hq. SAC; 
Dir., Joint Strategic Target Planning 
Staff; and Cmdr. , STRACOS, Offutt 
AFB, Neb., replacing retiring Gen . 
John T. Chain , Jr . . .. M/G Harold N. 
Campbell, from Ass't DCS/L&E, Hq. 
USAF, Washington, D. C. , to DCS/ 
P&P, Hq. AFLC, Wright-Patterson 
AFB, Ohio, replacing B/G (M/G select
ee) Ronald C. Spivey ... M.IG Fred R. 
Nelson, from DCS/Air, AFNORTH, 
ACE (NATO), Oslo, Norway, to Cmdr., 
Lowry TTC, ATC, Lowry AFB, Colo., 
replacing M/G Dale C. Tabor ... B/G 
(M/G selectee) Ronald C. Spivey, 
from DCS/P&P, Hq. AFLC, Wright-Pat
te rson AFB, Ohio , to DCS/Air, 
AFNORTH, ACE (NATO), Oslo, Norway, 
replacing M/G Fred R. Nelson ... M/G 
Dale C. Tabor, from Cmdr., Lowry 
TTC, ATC, Lowry AFB, Colo. , to Cmdr., 
Sheppard TTC, ATC, Sheppard AFB, 
Tex ., replacing M/G (L/G selectee) 
Michael A. Nelson. 

SENIOR EXECUTIVE SERVICE 
(SES) CHANGES: John M. Gilligan, 
from Dir., Studies & Analysis, Hq. 
AFCC, Scott AFB, 111., to Dir., Technol
ogy & Architecture, Hq. USAF, Wash
ington, D. C . ... S. W. Hall, from Dir., 
Air Force Communication-Computer 
Sys. Integration Office, AFCC, Scott 
AFB, 111., to Dir., Studies & Analysis, 
Hq. AFCC, Scott AFB, 111., replacing 
John M. Gilligan . . . Myron H. Nord
quist, to Dep. Gen. Counsel, OSAF, 
Washington , D. C., replacing Roy G. 
Wuchitech. ■ 
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"Enhanced flight screening'' helps decide 
who'll fly fighters, who'll fly heavies, and 
who won't fly at all. 

Matching the Pilots 
to Their Tracks 

By James W. Canan, Senior Editor 

T HE Air Force is preparing to 
take a harder, longer look at 

young officers who apply for pilot 
training. It needs to learn a great 
deal more about them than it has in 
the past, with emphasis on their nat
ural flair for flying, before signing 
them up. 

Closer scrutiny of flight training 
applicants is in keeping with the 
shrinking of the Air Force. As it 
grows smaller, the Air Force can af
ford to be more selective about re
cruits of all persuasions, but this is 
not the reason for putting would-be 
pilots under the magnifying glass. 

That reason has to do with chang
es in the way the student pilots are 
to be trained. It is rooted in Air 
Training Command's coming switch 
to dual-track specialized undergrad
uate pilot training (SUPT) from the 
single-track, generalized UPT that 
has been in effect since 1959. 

On entering SUPT, each student 
pilot will be assigned to one of two 
training tracks-the fighter/bomber 
track or the transport/tanker track. 
Putting an even finer point on it, 
ATC will peg each candidate as 
more likely to wind up flying one 
type of aircraft than any other. 
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"The students will know from the 
outset which category of aircraft 
they're going to fly," explains Ll. 
Gen. Joseph Ashy, commander of 
Air Training Command. "We'll tell 
them, before they ever start primary 
training, whether they're going to 
fly tankers, bombers, transports, or 
fighters, and we'll explain why. We 
expect they'll accept it up fron t. 
Then everyone can settle down and 
focus on the training." 

Making such matchups even be
fore flight school begins will mark a 
drastic departure from present 
practice. As it is, student pilots are 
considered "universally assignable" 
all through the primary and ad
vanced phases of their generalized 
training. Although many develop a 
good idea of their destinies as they 
go along, all must wait until gradua
tion to get the official word on which 
types of planes they will be assigned 
to fly. 

This approach to making assigns 
ments has worked well on the whole 
but has been far from perfect. It has 
seemed too unscientific and inexact 
for the liking of some graduates who 
have been disaffected by their as
signments. 

Rigorous screening should enable the 
Air Force to earmark new student pilots 

for bombers, tankers, transports, or 
fighters, such as this F-15, early on. 

~lot Enough Seats 
Most of the many undergraduate 

pilots who hope to fly fighters never 
make it. The numbers are stacked 
against them. There are simply not 
enough fighter seats to go around. 
Well over half of flight-school grad
uates wind up in heavies-bomb
ers, tankers, and transports. Of 
those, relatively few are assigned to 
bombers, which have evolved into 
high-performance aircraft and are 
now identified more closely with 
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fighters than with tankers and trans
ports in terms of flying techniques 
and training purposes. 

Through the years, ATC has tried 
several different pilot-assignment 
schemes in a continuing effort to im
prove the system. Among criteria, 
class standings and flying skills 
have been constants but have fluc
tuated in importance when weighed 
against one another. ATC has re
sorted to lotteries at times in decid
ing who goes where. 

As things stand, wing command
ers at UPT bases have final say. 
Each is given a block of assign~ 
ments, based on the numbers of pi
lot slots to be filled in the operation
al commands, which he parcels out 
among his graduates according to 
his personal knowledge of their indi
vidual capabilities. · 

All such methods have been open 
to criticism and have caused heart
burn in UPT graduating classes on 
assignment nights. 

Brig. Gen. Michael McGinty, 
ATC 's deputy chief of staff for plans 
and requirements, puts the matter 
into perspective. "The [UPT] sys
tem that has been in effect for the 
past thirty years has produced thou
sands of great pilots for the Air 
Force. But there has always been 
some frustration and discontent 
among the graduates about how 
their assignments came out, no mat
ter which scheme we tried. Switch
ing to SUPT gives us the opportuni-

ty to address that problem and solve 
it." 

Pilot assignments will not be 
pulled out of a hat. Having analyzed 
the future market for pilots in opera
tional commands, ATC has a clear 
idea of what to expect in terms of 
long-range supply and demand. It 
anticipates that forty percent of its 
new students will be projected as 
transport pilots, twenty-seven per
cent as fighter pilots, twenty-five 
percent as tanker pilots, and eight 
percent as bomber pilots. 

Sorting out the students in such a 
fashion right from the start means 
that ATC will have to do more than 
decide whether they seem generally 
fit for flight, as it now does. It will be 
compelled to determine what man
ner of flying seems to suit each best. 

To accomplish this, ATC has 
come up with its "pilot selection and 
classification system." PSACS will 
have several elements, the final and 
decisive one to be the enhanced 
flight screening program. In EFS, 
as it is called, the airmanship apti
tudes of flight training applicants 
will come to the fore. 

ATC plans to phase in EFS for the 
first class of students to enter 
SUPT, now scheduled to begin in 
the spring of 1992 at Reese AFB, 
Tex. The importance ofEFS to spe
cialized training can hardly be over
stated. Asserts General McGinty, 
"The key to the success of SUPT 
will be how well we select and clas-

The enhanced flight screening process awaiting candidates for specialized 
undergraduate pilot training (SUPT) will require an airplane more aerobatically adept 
than the T-41 (shown here), which is used in conjunction with generalized UPT. 
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sify the students. The most impor
tant part of that process may well be 
the enhanced flight screening pro
gram." 

The New Wrinkle 
There is nothing new about flight 

screening as such. Pilot applicants 
have always been taken aloft so that 
they-and their ATC monitors
can check out whether they are 
comfortable in flight and physically 
·coordinated at the controls. What is 
new about flight screening in con
nection with the advent of SUPT is 
that ATC will demand much more of 
it-and of the candidates who are 
put through it. 

The T-41 aircraft long used for 
generalized UPT flight screening 
cannot fulfill those demands. 

"For the enhanced flight screen
ing program we want an airplane 
that's aerobatic certified and that 
can do a lot of things the T-41 can't 
do," General Ashy explains. The 
EFS airplane, he says, "should be 
able to do, on a small scale, most of 
the things a fighter can do." 

He includes among such capabili
ties aerobatics, overhead and box 
patterns, and "unusual-attitude re
coveries," all of which are too much 
for, or would sorely stress, the T-41. 

Why such emphasis on fancy fly
ing for fledglings so early in the 
game? To spot-and to help them 
spot-where their natural talents 
and preferences lie. Among other 
things, EFS should provide insights 
as to which candidates will be most 
at ease in high-performance aircraft 
and should show the would-be fight
er pilots whether or not they truly 
take to fighter-type flying. 

ATC officials are quick to dis
claim undue emphasis on identify
ing fighter pilots in the rough. They 
stress that it is no less important to 
discern bomber, tanker, and trans
port pilots in the making. 

"We're going to expand the enve
lope of the [flight screening] air
plane so that the candidates can ex
perience the whole spectrum," 
General Ashy explains. "We'll find 
out a lot about them, and they'll find 
out a lot about themselves." 

He has the results of a recent real
life test to substantiate that claim. 
From July through November, ATC 
put four classes of fifteen pilot can
didates each through an EFS trial 
program at its Hondo, Tex., airstrip, 
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adjacent to Lackland AFB. Instruc
tor pilots were blue-suiters from the 
Air Force Academy and ATC. Stu
dents, all of them new or relatively 
new officers, came from the Acade
my, ROTC, and Air Force Officer 
Training School at Lackland. 

"The purpose," says General Mc
Ginty, "was to cement in our minds 
exactly what the enhanced flight 
screening program should look like 
and to learn what we'll need from 
the EFS airplanes and what EFS 
can show us about the individuals 
involved." 

The washout rate was low; for ex
ample, two in the first class and 
three in the second. Two fell into the 
"self-induced elimination" cate
gory, deciding that piloting wasn't 
for them after all. One had a prob
lem with airsickness, which might 
not have been discovered-unfor
tunately for the candidate and for 
ATC once his training began in ear
nest-in the blander flight screen
ing program now in effect for UPT. 

Airsickness "Opportunities" 
There was plenty of opportunity 

to get airsick in the 21.5 hours of 
EFS "advanced syllabus" flying at 
Hondo. It put the pilot aspirants 
through the gamut of standard ma
neuvers including stall recoveries. 
They found themselves upside 
down much of the time. 

"The instructors reported that the 
students flew the advanced syllabus 
very well, without much trouble at 
all," General McGinty says. "They 
also said they learned a whole lot 
more about individual flying skills 
by putting them through the more 
comprehensive flight screening pro
gram." 

Once EFS goes into effect, ATC 
will scrap its long-standing policy of 
allowing applicants with private pi
lot licenses to give flight screening a 
pass. That policy was predicated on 
the assumption that licensed pilots 
have nothing to prove in advance of 
formal flight training. With EFS, 
that assumption is no longer valid. 

For the EFS trial program at Hon
do, ATC used seven SIAI-Marchetti 
SF.260 aircraft. The SF.260 is only 
one of several entrants in the com
petition for an eventual production 
contract. The Air Force plans to 
buy 125 off-the-shelf aircraft-six
ty-nine for Hondo, fifty-six for the 
Air Force Academy. 
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This 1550th Combat Crew Training Wing HC-130 at Kirtland AFB, N. M., exemplifies 
transport aircraft that require special flying skills. Undergraduate pilot training 
prepares students to move on to advanced training that develops such skills. 

Eight companies entered light 
planes in "suitability demonstra
tions" last summer at the Air Force 
Academy. From mid-July to mid
August, each plane was put through 
two and a half days of EFS-type fly
ing under the scrutiny of officials 
from ATC and the Academy, both of 
which will conduct EFS, and from 
Air Force Systems Command 
(AFSC), the buyer-to-be. 

"We wanted to see how all those lit
tle airplanes would perform-and 
check out the maintenance and logis
tics actions-in the hottest time of 
summer at that altitude," General 
Ashy explains. "It helped us nail 
down our qperational requirements." 

Those requirements are being 
hammered out by ATC and AFSC. 
ATC has settled on such physical 
characteristics as low wing, stick 
control, and side-by-side seating. 
The simpler the systems on the air
plane, such as those for fuel man
agement and power control, the bet
ter, ATC officials say. 

Affordability is a prime concern. 
Holding down costs may hex nice
to-have, but not quite mandatory 
features, such as air-conditioned 
cockpits. 

The Air Force is scheduled to 
pick a winner next November in the 
EFS aircraft competition, which 
may yet attract additional entries, 
and to begin taking deliveries the 
following May. 

Officials at ATC headquarters 

(Randolph AFB, Tex.) emphasize 
that flight screening is by no means 
the only element of the pilot selec
tion and classification system in 
store for ATC. 

For each flight training applicant, 
PSACS will start out much the same 
as the present selection does, with a 
physical exam, a study of academic 
and service records, and a half-hour 
interview of each candidate to deter
mine his or her motivation for be
coming a pilot. 

After that, sophistication sets in. 
Applicants will take two four

hour tests, the first called the Air 
Force Officer Qualifying Test, 
which has been around for many 
years; the other, wholly on comput
er, is the "basic attributes test." Its 
purpose is to measure basic eye
hand coordination, "complex coor
dination" involving multip1e mental 
and physical reactions, and other 
attributes related to real-life stick
and-rudder demands on mind and 
body. 

Key Information 
"It's kind of a physical test on a 

computer," General McGinty ex
plains. He continues, "We feed the 
information from the two tests into a 
computer model developed for 
PSACS by the [Air Force] Human 
Resources Laboratory at Brooks 
[AFB, Tex.]. 

"Out of that model we get two 
important pieces of information: 
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ATC's T-37 primary trainer for student pilots is destined to be replaced by a new plane, 
the Joint Primary Aircraft Training System. ATC plans to begin buying JPATS planes in 
early 1994 and to put them Into SUPT service in 1997. 

whether each individual looks like 
a successful pilot candidate, and 
which track-bomber/fighter or 
tanker/transport-the individual 
should enter." 

Candidates then present them
selves to review boards of veteran 
pilots who have already perused 
their PSACS profiles. The boards 
vote them up or down. Those who 
pass proceed into the flight screen
ing phase of PSACS, where they 
will do more than fly. 

In protracted "pathfinder inter
views" with experienced pilots, the 
flight-school applicants will begin 
finding out what it takes to be in 
command of tankers, transports, 
fighters, and bombers as weapon 
systems, not just as flying ma
chines. They will also be given the 
opportunity to express in writing, 
in the form of "preference state
ments," which of those machines 
they would rather fly. 

ATC trusts that classifying pilot 
candidates and tailoring their train
ing to fit with certain airplanes will 
lower attrition rates and result in 
well-satisfied, highly motivated 
graduates. But ATC does not want 
to give the impression that those 
graduates will be fully qualified 
right away to fly fighters, bombers, 
tankers, or transports in the opera
tional Air Force. 

Declares General Ashy, "Air Train
ing Command does the initial train
ing only. We're not trying to make 
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airlift pilots or any other kind. 
We're trying to make pilots who wdl 
leave here and go, for example, to 
tanker combat crew training and be
come better equipped to make the 
transition into an assigned [tanker] 
weapon system. 

"Our training will be more spe
cialized, but it shouldn't be con
fused with the follow-on training the 
[SUPT] graduates will get in a B-1 
or an F-16 or a KC-10 or a C-141. 
They'll get their wings after gradu
ating from ATC; then they'll go out, 
and the major commands will give 
them advanced flying training." 

The way General Ashy expresses 
it, ATC's objective is cle;;i.r and 
straightforward: "to graduate a bet
ter, more motivated pilot at less at
trition and cost." 

Day of the Jayhawk 
Plans for new trainer aircraft 

seem to be falling into place. ATC 
has begun buying the T-lA Jay
hawk, a modified twin-engine busi
ness jet, as its Tanker/Transport 
Training System (TTTS) aircraft for 
SUPT (seep. 34). ATC officials see 
no major problems, at the moment, 
with plans for two other new aircraft 
as well. 

One of those planes, dubbed the 
Joint Primary Aircraft Training Sys
tem (JPATS), is projected as the 
successor to the Air Force T-37 ar:d 
Navy T-34C primary trainers. Com
panies are crowding into the JPATS 

competition, which is expected to 
result in an Air Force buy of 495 
planes through Fiscal Year 2003 . 
The word in the aircraft industry is 
that there could be more than fifteen 
competitors before all is said and 
done. ATC officials predict about 
ten. 

ATC hopes to award the first con
tract for JPATS planes in February 
1994 and to put them into SUPT ser
vice in December 1997. 

The other new aircraft on ATC's 
horizon is the BFTS-Bomber/ 
Fighter Training System-to re
place the T-38. ATC hopes to begin 
buying BFTS high-performance air
craft in the year 2003 and to begin 
flying them in 2005. 

Meanwhile, things are looking up 
for the trainers that have served 
ATC long and well. The life spans of 
the T-37 and the T-38 have been ex
tended by means of structural modi
fications . Moreover, the new T-lA 
trainers, once in operation, will 
ease the burden on the T-38. The 
tanker/transport training to be as
sumed by the T- lA accounts for 
roughly half of the T-38 fleet's pres
e:nt work load. 

General Ashy is well aware of 
how long the T-38 has been around. 
He was the first UPT student to fly a 
sortie in one. 

"That was in the early spring of 
1963, and the airplane was wonder
ful," the ATC Commander recalls. 
"It still is. However, it's becoming a 
bit outmoded in comparison with 
the modern equipment we have to
day in the operational Air Force
like the totally digital 'glass cock
pits' with multifunctional TV dis
plays that you get in a B-1 or an 
F-15E." 

How true to life does ATC expect 
its future T-38 replacement aircraft 
to be? Does ATC aspire to a BFTS 
plane that will approximate the ATF 
in performance and technology? 

"No," General Ashy emphatical
ly replies. "It will not approximate 
the ATE Compared to the T-38, it 
will be an airplane with a little bet
ter performance, lower operating 
costs, and an upgraded cockpit to 
bring us into the modern era. It will 
enable us to teach basic flying skills 
that will be the springboard for the 
students to transfer easily into the 
ATF, better prepared to handle the 
rigors of modern operational fly
ing." ■ 
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Playing to win 
At Hughes we quarterback training programs 

that provide the winning edge 
Like good football teams, military forces must be 
prepared to run their two-minute drill -- any time, 
any place. Readiness to win requires proper 
training and practice. You can stand tall in the 
pocket when you're confident your team is ready 
to pick up the blitz. 

Over the years, the Hughes name has consistently 
stood for training programs that deliver readiness. 
From our playbook, we call on team resources to 
deliver the best in total training systems, 
advanced simulation equipment, and high
performance visual systems. 

For training that contributes to winning game 
plans -- in the air, on the ground, or at sea -
count on Hughes to deliver. 

We'll give your team the winning edge. 

Hughes. Exploring new worlds 
through technology. 

Training and Support Systems Group 
1240 Rosecrans Avenue 
Manhattan Beach, CA 90266-8511 HUGHES 

Subsidiary of 
GM Hughes Electronics 



The T-1A trainer represents the biggest 
single buy of business jets in history. 

Me t the Jayhawk 

'THE T-lA Training Sy tern is a 
real step forwa d for Air Train

ing Command. This is truly break
ing new ground. ' 

So asserts Joe Grubiak deputy 
program manager of the T- IA TS at 
McDonnell Dougla Training Sys
tems . MDTS, teamed with Beech 
Aircraft and Qui.nt ·on, leads the 
contractor team th~t will develop 
and produce the T-1 P TS for the Air 
Force. 

Tbe new pilot training system is 
highly unusual. It's ot j ust that the 
211-a:ircraft progr i the largest 
single buy of businel'is jet in histo
ry. The six-year, $] 3 billion T-lA 
Training Sy tern will be the first ma
jor Air Force procurement to in
clude computer-ba ed ground in
struction , simulator& and contrac
tor logistics support ·none integrat
ed package. 

The real significa ce of the T- 1 A 
TS is the resurgenc of specialized 
undergraduate pilot training (SUPI), 
a concept the Air Force i now re
viving after thirty years of single
track flying training. 

SUPT is a dual-track method of 
training pi lot can idates. Afte.r 
learning basic flying ~kfils students 
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By Jeffrey P. Rhodes, Aeronautics Editor 

The first Air Force T-1A Jayhawk is taking shape (above) in Beech Aircraft's 
Experimental Hangar io Wichita, Kan. It will be completed next fall. The demonstrator 
aircraft (right) in the ms competition is now being used to collect data for Quintron, 
which is building the T-1A simulator. 
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eparate into two group . One pro
duces pilots who later fly tankers 
and transport planes . Tn the other 
candidates train to b ~tome fighter 
and bomber pilots . (Bomber pilots 
are included in this track because 
the B- lB and the B-2 handle in 
many ways Like fighters , despite 
their size.) The -1 A TS will be used 
to train that sixty percent of each 
class that will fly airlifters or tank
ers. 

The T-lA TS program, originally, 
known by· the generic name ''Tank
er/Transport Train ing System" 
(TTTS), sets in moti n the three
phase joint Air Forcei avy Trainer 
Master Plan. Plans ca:! for procure
ment of an off-the-s elf Joint Pri
mary Aircraft Training System
Phase Two of the Trainer Master 
Plan- to replace Air Force T-37Bs 
and Navy T-34Cs, with selection 
coming in 1994. The ,omber/Fight
er Training System Phase Three 
will be a new-design aircraft along 
with simulators and academic train
ing. The llFrS aircraft will begin to 
replace the Northrop T-38A, the Air 
Force's upersonic a vanced train
er, around 2003 · the ! alons will be 
some forty years old . 

Activation of the T-lA TS will 
greatly reduce the util ization rate of 
T-38s. Bomber and fighter students 
will still fly T-38s , but elimination of 
their use by tanker an transport s.tu
dents will extend the ervice life of 
the Talon fleet into th next century. 

No Time to Waste 
The competition among the three 

contractor teams bidding for the 
TTTS contract (the other two being 
General Dynamics/Cessna/Link and 
FlightSafety International/Learjet) 
consisted primarily of written pro
posals, though each team did have 
to submit for evaluation an aircraft 
representative of the plane in its 
TTTS bid. 

"We wanted to enter the competi
tion for TTTS, and we were looking 
for a partner that had a strong back
ground in training," says Don Wells, 
the T- lA aircraft program vice pres
ident at Beech. "McDonnell Doug
las saw us as a strong candidate be
cause of our Beechjet. We teamed 
up by mutual agreement." 

Quintron, the final partner, was 
added through open competition. 
"McDonnell Douglas was looking 
for a simulator house that would 
best complement their team," says 
Simeon Cotton, vice president for 
marketing at Quintron. "Even 
though they have their own simula
tor group, we won a spot on the 
team." 

At the core of the TTTS specifica
tion was its call for use of a commer
cially available, Federal Aviation Ad
ministration-certified, twin-turbo
fan business jet. This type of air
craft exposes students to the rigors 
of flying a larger plane and helps 
them learn the skills of flight deck 
management, important considera-

The use of a commercially available, twin-turbofan business jet saved the Air Force 
the cost of developing a new aircraft. The TTTS demonstrator aircraft, above, is 
painted in the Jayhawk livery, and except for the extra window in the door and the 
thrust reversers, this is how a T-1 A will look. 
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tions for those slated to fly heavy 
military craft. It also allows two stu
dents to train simultaneously. Use 
of an off-the-shelf jet saved the Air 
Force the cost of designing a new 
aircraft and allows the service to get 
the program in the field quickly. 

Last February 21, Air Force Sys
tems Command's Aeronautical Sys
tems Division awarded the McDon
nell Douglas/Beech/Quintron team 
three contracts totaling $8.9 million 
for initial T- lA TS work and pro
curement of the first T-lA, later offi
cially nicknamed "Jayhawk." 

The Air Force, moving quickly on 
the program, exercised a $95 million 
contract option for fourteen addi
tional Jayhawks (the first produc
tion lot) in March. An additional $36 
million was included for training 
system work. 

"We have to make decisions and 
move on," says Malio Leone, T-lA 
TS program manager at MDTS. "Ev
erything is compressed and is hap
pening much quicker. This is a very 
fast-track program. Fortunately, we 
don't have any technological break
throughs to make." 

The plan dictates that in March 
1992, twenty-five months after con
tract award, the team must deliver 
the assets required for the 64th Fly
ing Training Wing at Reese AFB, 
Tex., to begin instructor pilot train
ing. Student training begins there 
six months later. 

"There is a substantial penalty 
clause in the contract that will come 
into effect if we are late," notes Mr. 
Cotton. "We are working at max ef
fort now." 

In the Classroom 
Work of the T-lA TS team is inte

grated by McDonnell Douglas 
Training Systems. Additionally, 
MDTS is responsible for developing 
and implementing ground-based ac
ademic training and computer sup
port for the program. 

Since McDonnell Douglas first 
entered the training field in the early 
1980s, its efforts have expanded 
rapidly, and the company now han
dles aircrew or maintenance train
ing for fourteen US military air
craft, including the KC-10, the 
C-17, and five fighters or tactical 
support platforms for the Air Force, 
plus the first totally integrated US 
training system, the Navy's T45TS. 

As a result of corporate restruc-
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turing to bring military training un
der one organization, T- lA TS man
agement moved to the company's 
headquarters in St. Louis, Mo., 
from Long Beach, Calif., earlier this 
year. MDTS will close its Bedford, 
Tex., operations next summer, con
solidate work, and transfer employ
ees to its facilities in St. Louis and 
Aurora, Colo. 

In Aurora, work is progressing on 
the design and development of the 
academic courseware, which in
cludes computer-based instruction, 
for the T- IA TS. The system will al
low students to undertake self-in
struction and advance at their own 
pace. There will be three courses of 
classroom instruction-one to train 
the first cadre of instructors, one to 
train future instructors (the Pilot In
structor Training program run by 
the 12th Flying Training Wing at 
Randolph AFB, Tex.), and one for 
SUPT students. 

"Computer-based training is a won
derful advancement," says Fred 
Chana, program development di
rector at MDTS, "but we have 
found that not everything has to be 
done on a computer. Some things 
can be done on paper, and some 
need stand-up instruction. After 
careful analysis of our customer's 
requirements, we'll use the most 
cost-effective mix." 

MDTS will hire the T-lA TS 
ground instructors, who also will 
operate the simulators. Most will 

The Jayhawk and the T-1 A simulator will make use of Co/fins 's Pro Line 4 avionics 
package. The all-glass cockpit features side-by.side electronic primary flight display 
and multifunction display for student and Instructor. It has an advanced map display 
capability and can show all navaids, airports, and the active flight plan, as well as 
checklists, progress pages, and crew notes. 

be former military personnel with 
training or operational flying back
grounds. 

Computer systems will also be 
put to use in other areas of the T-lA 
TS program. A training manage
ment system will aid in scheduling 
lessons, allocating resources, and 
tracking student grades at the five 
SUPT bases: Reese, Vance AFB, 
Okla., Laughlin AFB, Tex., Wil
liams AFB, Ariz., and Columbus 
AFB, Miss. 

Training is not a static process, 
and a new courseware support sys
tem will permit Air Force personnel 
to make changes in computer soft
ware. A training media support sys
tem will allow changes to be made in 
the simulator. Finally, a training sys
tem support center is to be estab
lished at ATC headquarters at Ran
dolph AFB, to enable command of
ficials to monitor the operation of 
the courseware and simulator and 
plan for future changes. 

Close to the Real Thing 
MOTS will also provide flight 

deck mockup trainers. They will be 
complete, though nonworking, mod
els of the flight deck of the T-IA air
craft. These will allow students to 
become familiar with the location of 
the various instruments and prac
tice checklist procedures before 
getting in the simulator or the air
craft. 

The T-1A simulator will make use of the Evans & Sutherland ESIG-500 image 
generator, with four infinity opt.ics displays and a textured day/dusk/night capability. 
The ESIG-500 is also used on the Air Force's F-16 simulators and produces high
fidelity visual scenes like this F-16 about to refuel from a KC-10. 

The student pilot's first "real" ex
posure to the Jayhawk will come 
from one of eleven simulators Quin
tron is building for the T-1 A TS. Two 
of these full-scale, fully operational, 
high-fidelity replicas of the interior 
of the T-lA flight deck will be as
signed to each SUPT training base. 
The final simulator goes to Ran
dolph. 

The newest simulators must fit 
into the space now occupied by the 
T-38 simulators; it would be imprac-
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tical to add space t the imulator 
bay at the bases. Part of Quintron' 
job wiU be to remove half of the T-38 

imulator at each b se. 
The T-1 A simulatc,r will be com

pact-eighteen feet ong eight and 
one-half feet wide and nine feet 
tall. Two standard- ize equjpment 
rack (nineteen inch ,s wide), locat
ed in the left rear comer oft he_ cab
in erve as the brai n' of the simu
lator. Beech is now collecting air
craft data that Quintron will use as 
the database for the simulator. 

A Harris Night Hawk 1200 series 
computer runs the si;:nulator, one of 
the first cockpit trainers to operate 
on Ada the common computer lan
guage adopted by the Defense De
partment. One reqmrement is that 
the T- lA simulator computer must 
have J 00 percent spare computa
tional capacity o c anges can be 
made to it without buying additional 
equipment. 

Change promis to be easy. 
thanks to computational sy tern ar
chitecture that is built on common 
module technology. The imulator 
will use modules known as "VME ' 
for Vera Modula Europa, the Euro
pean consortium that first e tab
lished the umform-size module. Up-

The T-1 A TS contract is 
the first step in the Air 

Force/Navy Joint Trainer 
Master Plan. Using the 

T-1 As to train tanker and 
transport pilots wJII 

greatly reduce the work 
toad on T-3Bs such as 

these, allowing the Talon 
to soldier on past the 

turn of the century, when 
it will be replaced by an 
all-new Bomber/Fighter 

Training System aircraft. 
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grades to the simulator will be as 
easy as opening the rack and sliding 
in new modules. 

"The government didn't require 
us to do this," recalls Mr. Cotton, 
one of the five entrepreneurs who 
started the Chantilly, Va.-based 
company in 1984. "We decided to be 
modular and cut down on nonrecur
rent design expense. There must be 
a zillion companies making the 
modules, so we are not tied to one 
company's printed circuit board." 
That, in turn, will reduce costs. 

The instructor's station-moni
tor, keyboard, and printer-is situ
ated behind the left student seat. 
The instructor's seat is behind and 
between the two student seats and 
can swivel to face the work station 
or the students. Thus, the instructor 
has the ability to look over the 
shoulder of either of the two stu
dents to make sure they are devel
oping good habits and, at the same 
time, to monitor the simulation. 

The major simulator subcontrac
tor to Quintron, Evans & Suther
land, provides the visual system. 
The T- lA simulator will use the 
ESIG-500, the same textured, day/ 
dusk/night system that is used to 
provide the out-of-the-window visu-

als for F-16 operational flight train
ers. The ESIG-500 will present 
eighty-five-degree horizontal and 
thirty-four-degree vertical fields of 
view to pilot and copilot. 

The simulators will not have full
motion capability. "The Air Force 
has kind of soured on six-post [de
grees of freedom] motion systems 
for small to medium-size aircraft," 
notes Mr. Cotton. "What they did 
want [in the T-lA simulator] was vi
bration for the pilot's seat and high
er-frequency cues, which would 
alert the pilot to stalls, the onset of 
buffet, and landing conditions." 

The simulator will also use the 
Collins Pro Line 4 five-tube, color 
electronic flight instrumentation 
system (EFIS) that will go into the 
actual airplane. Because most tank
ers and transports use round-dial 
technology in their cockpits, using 
an EFIS may seem extravagant. 
However, the Air Force wants to 
modernize all cockpits eventually 
with nonmechanical displays, so 
early exposure to these types of in
struments will help students. In
stalling them now reduces cost. 

Another key advantage to an 
EFIS: The amount of information 
displayed on the instruments can be 
changed. "When a student starts 
flying the T-1, for instance, a basic 
compass rose can be displayed," 
says Mr. Wells. "Later on, when he 
has gained more experience with 
the airplane, a weather radar can be 
displayed over the compass. The 
EFIS displays are also much more 
reliable than standard gauges." 

Meet the Jayhawk 
The cockpit instrumentation is 

one of several changes that will dif
ferentiate the military T- lA Jay
hawk from the civilian Beechjet 
400A nine-passenger business jet. 
While these changes are substan
tive, they are not major revisions. 

The Jayhawk will have just three 
seats, two for students and one for 
an instructor. However, it will have 
rails to accommodate four extra 
passenger seats. This will give the 
aircraft flexibility for use as a per
sonnel transport. Spare seats ( each 
base will get several sets) will be 
bought later under a separate con
tract. 

Aft of the seats, a small galley of 
commercial design will be installed 
on the port side. A built-in storage 
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locker for maps, charts, and other 
paperwork goes on the starboard 
side. In the rear of the cabin, a fold
ing partition will provide lavatory 
privacy and will hide the avionics 
cabinet, located on the right side. 
Low-heat-release interior panels 
will be installed for safety. 

The avionics have to be located in 
a rack inside the aircraft because 
space was needed to install an air
conditioner in the Jayhawk's nose. 
The air-conditioner will need exter
nal power on the ground, but is a vi
tal piece of equipment for both crew 
comfort and smooth functioning of 
the avionics equipment , which 
could break down in the hot cli
mates found at the SUPT bases. 

On each side of the fuselage, the 
Jayhawk will have three fewer win
dows than the Beechjet, mainly be
cause windows allow the sun to heat 
the avionics. To simplify mainte
nance, the window will be removed 
from the port side cabin entrance 
door and from the emergency door 
on the starboard side . The T-lA's 
emergency door will be forward of 
its location on the Beechjet to allow 
straight-through egress. 

The Jayhawk's windscreen, for
ward bulkhead, wing leading edges, 
stabilator, and fin will be strength
ened to better withstand bird
strikes . The wing carry-through 
structure and attach points for the 
plane's Pratt & Whitney JT15D-5B 
engines are also being beefed up to 
help the airplane withstand the 
stresses of low-level flight, one of 
ten flight profiles in the 119-hour
long course that tanker/transport 
students will fly. 

The Jayhawk will have a single
point refueling system, requiring 
the reengineering of the Beechjet's 
fuel system. TTTS requirements 
stated that the aircraft has to be 
"turned" for a new flight within thir
ty minutes. With the new system 
and pressure fueling, the T- lA can 
be fueled in roughly twelve minutes. 

Modifications have increased the 
military airplane's weight by ap
proximately 300 pounds over that of 
its civilian cousin, bringing the emp
ty weight of a Jayhawk to 5,200 
pounds. This meant the T-lA need
ed stronger brakes than the Beech
jet 's . "We have developed new 
brakes that essentially double the 
energy absorption properties over 
the brakes on the civil version ," 
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The first Jayhawks are being built in Beech's experimental hangar. Once production 
starts in earnest, the T-1As will come down the assembly line side by side with their 
civilian cousins, as shown here. Beech is doubling the size of its Beechjet assembly 
facility to handle Jayhawk production. 

says Claude Foltz, Jayhawk systems 
engineering manager. The T-1 A 
won't have thrust-reversers, mainly 
to avoid maintenance on a complex 
part. 

Several other changes will make 
maintenance of the T- lA easier than 
that of the Beechjet. For example, 
the windshield on the civilian ver
sion must be installed from the in
side of the aircraft, a complex pro
cess requiring up to forty hours of 
work and removal of the instrument 
panel. On the T-lA, replacement 
can be made from the outside in 
about thirty minutes. 

A Former Diamond 
An interesting story lies behind 

the choice of the Beechjet as the Air 
Force's newest trainer. The aircraft 
was designed by Mitsubishi Heavy 
Industries, the Japanese industrial gi
ant, in the early 1980s. Beech, which 
had in recent years invested $350 mil
lion in its futuristic, all-composite, 
top-of- the- turboprop- line Starship, 
could not afford to start a new cor
porate jet program but was looking 
to fill out its product line. 

So, in 1985, Beech acquired US 
and non-Japanese world marketing 
rights to the Mitsubishi Diamond 
aircraft, renaming it the Beechjet. 
Later, Beech exercised a contract 
option and brought manufacture of 
the airplane to its facilities in Wichi
ta and Salina, Kan. The Beechjet is 
now completely US-made. 

Sales of the Beechjet were steady. 
However, deliveries slowed because 
of the manufacturing transfer from 
Japan to the US. In fact, the compa
ny had delivered only sixty-five by 
the time of the announcement of the 
TTTS award. Two weeks later, with 
instant credibility because of the Air 
Force buy, Beech had thirty-two ad
ditional firm orders for new Beech
jets. 

To accommodate construction of 
211 Jayhawks and the large number 
of Beechjets now on order, produc
tion facilities are to be expanded. 
Plant IV, one of the production 
buildings inside Beech's square
mile facility in Wichita, will grow by 
120,000 square feet, more than dou
bling its size. 

Production of Jayhawks is sched
uled to ramp up to forty-eight air
craft in 1994. The last of the T-lAs 
will be delivered in 1997. Beech 
Aerospace Services, Inc., a wholly 
owned subsidiary based in Madi
son, Miss., will provide on-site 
technical representatives for en
gine, airframe, and avionics mainte
nance at bases where Jayhawks are 
stationed. BASI will also provide 
parts, equipment , and work on 
some ground-support equipment. 

"All of the parts are in place , and 
the companies are working togeth
er," concludes Mr. Foltz. "The chal
lenge now is to deliver what we 've 
promised and to do it on time and on 
budget." ■ 
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The new gear includes an improved 
chemical protection suit and a personal 
air-conditioning vest. 

Co ler Wear for 
De ert Warriors 

W HEN the threat of chemical 
wal"fare in the Persian Gulf 

emerged last summer, Air Force 
Systems Command pushed ahead 
with development f new personal 
protective equipme t for troops op
erating in oppres iv~ desert heat. 

The result: new one-piece air
crew and ground crew chemical-de
fense suits that a.re cooler lighter, 
and perhaps far more effective than 
the bulky, multilayered outfits in 
use until now. lo addition the effort 
produced the Mult man Intermit
tent Cooling System (MICS), based. 
on an individual air-vest undergar
ment that provides cooling relief in 
the hottest temperaJures . Each air 
vest costs $168. The Air Force origi
nally planned to start production of 
the new suits in 19 2 but sped up 
production by two _1ears. 

Gen. Ronald W. Yates , command
er of AFSC said the new equipment 
will help airmen ' effectively deal 
with the threat of ch mica! warfare' 
in extreme heat. At a special brief
ing for the press hel during AFA's 
National Convention last Septem
ber in Washington D. C. , the Com
mander outlined th ~ development 
and accelerated procurement of tbe 
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new chemical gear, and system ex
perts provided details. 

"The danger of a chemical at
tack," said General Yates, "is clear
ly one of the most serious threats 
our forces face." Iraqi leader Sad
dam Hussein had repeatedly threat
ened to use chemical weapons 
against the multinational forces in 
Saudi Arabia, which would force 
US troops to wear protective gear. 
The older, cumbersome chemical 
defense equipment previously in 
use reduced the effectiveness of 
military personnel by fifty percent, 
by some accounts. 

In the Saudi Arabian desert, 
where temperatures have gone as 
high as 120 degrees Fahrenheit, 
chemical defense gear does more 
than hamper readiness. Once outfit
ted in the notoriously hot suits in 
use up to now, "your body tempera
ture will start rising in a New York 
minute," reported Dr. Robert J. 
Reyes of AFSC's Human Systems 
Division, Brooks AFB, Tex. 

An Airtight Envelope 
The body "normally removes this 

heat by sweating," explained Dr. 
Reyes, but it can't do so "when 

Capt. Dave Little models 
the Air Force's new, 

cooler, lighter, ground 
crew chemical defense 

ensemble. More than 
forty news media 

representatives 
attended the AFSC 

briefing held during 
AFA's National 

Convention last 
September in 

Washington, D. C. 
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wrapped in what amounts to an al
most airtight envelope." This ther
mal buildup can lead to heat stroke , 
which is frequently fatal. "If you've 
ever worn your heaviest clothes in 
west Texas in the summer, you can 
get an idea of what this is all about." 

Bob May, director of AFSC's Hu
man Protection Systems Division, 
Wright-Patterson AFB, Ohio, gave 
a description of the new aircrew and 
ground crew chemical defense en
sembles that replace the "hot , 
bulky, and very heavy" ones worn 
by USAF personnel in the earliest 
weeks of Operation Desert Shield. 
Reporters got a close look during 
the briefing as models displayed the 
old and new garb. 

Mr. May emphasized that the new 
one-piece ground crew ensemble 
not only weighs less than the older 
two-piece version but also is fifty to 
sixty percent cooler. The new tan 
jumpsuit is made of fire-resistant 
Nomex and is impregnated with mi
croscopic spheres of charcoal that 
filter out chemical agents. All new 
ground crew suits will be specially 
treated with a liquid to repel chem
ical agents. 

The new ensemble for aircrews is 
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similar to the new one for ground 
crews, but it is olive drab and will 
not be treated with repellent. It 
weighs less than the current three
piece aircrew outfit and is twenty to 
thirty percent cooler, said Mr. May. 

The one-piece aircrew suit boasts 
one other feature: It can be laun
dered up to ten times before the 
washing starts to affect its capabili
ties. If the charcoal layer of an older 
aircraft suit is laundered, its chemi
cal filtering powers vanish. 

Mr. May emphasized that the im
proved ground crew and aircrew 
suits are just as resistant to chemi
cal agents and fire as the older en
sembles are. In addition, AFSC has 
improved a key component of the 
full chemical defense regalia for air
crews-the Aircrew Eye/Respira
tory Protection (AERP) system. 
The improved version will better 
protect aircrews against both chem
ical and biological agents. 

The older device has a filtering 
mask and a separate hood assembly, 
both of which fit over the flight hel
met. According to AFSC, the sys
tem can interfere with pilot perf or
mance and may even endanger crew 
members in an emergency ejection. 

The new AERP system is safer 
and more comfortable. The mask is 
embedded within the hood, which 
fits under the helmet. The new 
AERP also features a blower, a 
drinking tube, and a ground com
munications unit. The blower helps 
to defog the mask and provides fil
tered air for breathing during 
ground operations. Mr. May said 
the system is "completely compati
ble with all existing Air Force life
support equipment and all ejection 
seats." 

Personal Air-Conditioning 
"If we can't tum the planes, we 

can' t fight the war," General Yates 
told the briefing audience, which is 
why "we had to find a way for our 
ground crews to work, even in the 
new chemical gear, when the tem
perature is unbearable." 

Air Force researchers, and Dr. 
Reyes in particular, found the way. 
As the architect ofMICS, Dr. Reyes 
described in detail how his design 
will help keep flight-line workers 
cool during Operation Desert Shield. 

MICS has three major parts: the 
air-conditioner, the adapter filter 
system, and the vest. As Dr. Reyes 
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explained it, the sys1em hooks into 
air-conditioners normally used for 
cooling aircraft elect onics systems 
during repairs. As refrigerated air 
moves through a b se , it passes 
through chemical agent filters and 
into the vest worn by ground crews 
under their protective clothing. Up 
to ten airmen can · hook up ' to 
MICS . 

Dr. Reyes got the idea for MICS 
after visiting an Air Force exercise . 
' I realized that ai r-conditioners 
were available on the flight Line ' he 
recalled. " All we bad to do was 
match the air-conditioner outlet, 
clean the air of chemi al agents with 
a filter, and provide enough outlets 
for the ground crew." Dr. Reyes aJ so 
pointed out that gro nd crews can 
book up to MICS during their 
scheduled rest periods. 

AFSC figures that MICS will not 
only help airmen beat the heat but 
will boost readines; as well. Be
cause flight-line wor ers will work 
more efficiently in chemicaJ de
fense environment FSC says this 
translates directly into a greater po
tential for "a higher rate of sorties 
flown by aircraft. ' 

Fast Tech 
"It is no secret," declared Gener

al Yates , "that our Air Force has 
called upon every ounce of our peo
ple's talents and every microchip's 
worth of our technological superior
ity during the past six weeks." 

Dr. Robert J. Reyes explains how the system he designed-the Multiman Intermittent 
Cooling System (MICS)-will help flight-line workers keep cool while operating In the 
desert heat. Capt. Matt Dorn is shown llere wearing the MICS air vest, which ground 
crews wear under their protective clothing. MICS went directly from R&D to 
production In only two years, said Dr. Reyes. 

In order to get the technology out 
to the field quickly, said the Gener
al, the Air Force is ·•awarding con
tracts in record time." 

The Air Force awarded a $26.9 
million contract for new chemical 
defense ensembles "just three 
weeks after requirements were de
fined," General Yates noted. On 
September 7, Hoe;:hst Celanese 
Corp. of Charlotte, :'.'ii. C., won the 
contract; it is to complete produc
tion of 16,150 aircrew and 35,574 

ground crew ensembles by early 
1991. 

Mr. May said flight-testing of the 
improved AERP system is being 
conducted "on an accelerated ba
sis." The Air Force is negotiating an 
emergency purchase of several 
thousand systems. Once a contract 
is awarded, production will begin 
immediately, with delivery of the 
first units to the field in three 
months. 

The MICS program is set on fast 
forward, too. Dr. Reyes explains: 
"It can take seven to ten years to 
take a weapon system from the 
drawing board to operational use. 
After negotiating with the San Anto
nio Air Logistics Center at Kelly 
AFB, Tex., and some successful op
eration and engineering tests, the 
Air Force was able to take MICS 
directly from R&D to manufactur
ing in only two years." 

In late August, San Antonio ALC 
awarded a $3.86 million contract to 
Fairchild Aircraft Co. to develop 
the MICS adapter and several thou
sand vests. 

When the threat of chemical warfare In the Persian Gull emerged last summer, 
AFSC pushed ahead wifh development of new personal protective equipment for 
troops operating in desert heat. Here, capt. Matt Dorn gets set to show the crowd 
his MICS air vest that he wears underneath his BDUs. 

Dr. Reyes said that the reason 
AFSC did not have a complete unit 
for demonstration at the briefing 
was because "the first units made at 
Brooks AFB are crated and en route 
to Saudi Arabia." Dr. Reyes added 
that production units "should be 
ready to follow within forty-five 
days ." ■ 
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MULTI-ROLLS 
Rolls-Royce engines are developed for 

maximum performance, reliability and lower 

operationa1 costs. 

Altogether, Rolls-Royce currently upports 

more than 16,000 military engines in 77 
military aircFaft types in 87 countries. 

Whatever the role, Rolls-R-0yce has the 

engine. 

ROLLS- ROYCE phr, !>5 l!UCKI OHAM OAT!i:. LONDON SWIE 6AT. 

R0LLS•RO-YCE INC., ll9U PREEDOM O~lVE, Rc.ST0N, VIR01N!A 12090. 



Tomorrow's fleet, most of which is on 
the ramp toclay, will need help from 
microelectronics. 

Ne"" Avionics for 
Agi g Airplanes 

EIGHTY percent f the aircraft 
that Air Force pil ts wilJ be fly

ing in 2010 can be found on the ramp 
today. To keep those aircraft flying 
and capable of petfo ing their mis
sions, upgrades are needed for aU 
principal elements- tructures, en
gines, and avionics. 

Of the three, avio · cs offers the 
greatest opportunity for high-lever
age use of emerging technologies. 

Such avionics upgrades are the 
focus of the Microelectronics Tech
nology Support Program (MTSP) at 
the Advanced E lectr nics Technol
ogy Center (AETC) t Sacramento 
Air Logistics Cente r, McClellan 
AFB , Calif. Located across Sao 
Francisco Bay from Silicon Valley 
the organization is the Air Force's 
high-tech ce-nter of excellence in mi
croelectronics [see "Revolution in 
the Hangar;" by Douglas Baldwin, 
April 1990 issue, p. 78] . 

Typically avionic maintenance 
is performed by a co bination of in
dustrial contractor. and the in
house AETC work force of more 
than thirty government engineers. 
The MTSP effort, h wever, is ex
tending this approach, explains Jim 
Dininger Air Force program mao-
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By John Rhea 

MIMIC-type chip$ like the gallium 
arsenide signal-mixer above will be 
used to update thte avionics systems of 
weapon systems fike the B-52 (right), 
some of whose te;chnologies date back 
to the 1950s and 1960s. 
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ager at Sacramento. It is pushing to 
upgrade the electronics of all weap
on systems facing obsolescence 
not just aircraft. Al hough it is an 
Air Force program, MTSP may also 
eventually provide some benefits 
to other services and noodefense 
agencies such as the Federal Avia
tion Administration and the Nation
al Aeronautics and Space Adminis
tration. 

Anticipating Advances 
The MTSP concept, in general is 

to exploit predictabb technological 
advances of the electronics industry 
and do so in a planned coordinated 
way in order to shorten lengthy de
velopment cycles and reduce the 
number oflow-volume procurement 
actions that drive up unit costs of 
spares and new systems. It means , 
in other words moving each service 
away from the practice of reinvent
ing the other servi .e's wheel-or 
computer. 

The new program got approval 
from Air Force headquarters in July 
1989. One year ago t ·s month, four 
companies were sele ted to provide 
the MTSP operation with its all-im
portant eogioeerin . .,, support ser-

At Sacramento Air Logis
tics Center, McClellan 
AFB, Calif., a mainte

nance technician installs 
electrical wiring in an 

FB-111 A. With upgraded 
avionics, including 

terrain-following radar 
and a digital flight
control system, the 

strategic bomber Ill 
enjoy a new career 

with TAC . 
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vices. The winners were Control 
Data, Honeywell, Hughes, and 
TRW. The four have been, in effect, 
"prequalified" to tackle a series of 
electronics upgrade tasks when and 
where they are judged to be needed. 

Each of the four contractors cur
rently is working on several major 
tasks. The official statement of 
work requires them to focus on 
three areas : 

• Engineering analyses, includ
ing emulation and reverse engineer
ing, to determine where to replace 
obsolescent parts. 

• Advanced technology inser
tion, primarily to determine how 
best to carry out this process. 

• Limited production of hard
ware, in order to get new parts into 
prototype systems quickly. 

As Mr. Dininger explains it, the 
MTSP is not a "normal" spares pro
curement contract. Procurement of 
spares directly from current data is 
not allowed. However, the contrac
tors are free to reverse engineer, de
sign, develop, and produce proto
type spares of a limited number. 

There will probably be subcon
tracting opportunities for six unsuc
cessful bidders: General Dynamics, 

Lockheed, McDonnell Douglas, 
Rockwell International, Stanford 
Research Institute, and Westing
house. Other work is expected to go 
to producers of microchips. 

As Air Force officials see it, the 
MTSP effort may find its biggest 
payoff in the application to existing 
systems of leading-edge component 
technologies developed under 
DoD's very-high-speed integrated 
circuit (VHSIC) and microwave/ 
millimeter wave monolithic inte
grated circuit (MIMIC) programs, 
as well as powerful fiber-optic data 
buses developed elsewhere. For ex
ample, engineers are working to 
produce a VHSIC-based central 
computer system to replace the 
F-111 's current "black box" type. 
VHSIC replacement will be a single 
black box with ten times more mem
ory and four times more speed. 

A catch exists, however: This 
work has to be done without chang
ing the system architecture of an 
avionics system. Where the up
graded system meets the rest of the 
weapon system, there must be an 
identical form, fit, and function. 

Greatly complicating this demand 
is the fact that some technologies 
dating back to the 1950s and early 
1960s can still be found in weapon 
systems that are operating today; 
the B-52 and F-111 aircraft and the 
Minuteman missile are three prime 
examples. In looking over some 
older Air Force systems, Mr. Din
inger reports, he has found obsolete 
diode-transistor logic (DTL) cir
cuits. He has not yet seen, but has 
heard of, an Army system that uses 
ancient and virtually extinct vac
uum tubes. 

Nobody makes DTL circuits any
more-or vacuum tubes either, 
other than for highly specialized 
functions. The Department of De
fense has labeled this problem "di
minishing manufacturing sources," 
and it is analogous to the problem 
that forces antique car owners to 
hand-build their own parts: The 
companies that built them originally 
have long since gone out of busi
ness. 

More VHSIC Components 
Control Data, which began in

serting VHSIC components into air
borne computers long before MTSP 
was launched, is preparing to do the 
same for the older computers of the 
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F-111 and B-52, says Bob Biggs, the 
company's MTSP program manager 
in Minneapolis. 

The Air Force assigned Control 
Data the task of developing the 
specifications to upgrade the F-111 
stores management system to im
prove its reliability and maintain
ability. Because the F-111 's stores 
include bombs and fuel tanks, 
which can wreak havoc if dropped 
accidentally, reliability is a critical 
concern. The F-111 's service life 
has been extended once again to the 
year 2010, and Mr. Biggs sees it as a 
strong candidate for VHSIC inser
tion. 

Control Data is studying possible 
new ways to reduce the number of 
line replaceable units in the B-52 
bomber's electro-optical visual sys
tem used in battle management and 
low-altitude operations. In addition, 
it has work under way in artificial 
intelligence for application to the 
Extendable Integration Support 
Environment (EISE) program. The 
latter is aimed at replacing manual 
methods used in flight test stations 
that check out avionics upgrades 
before they go into aircraft. 

Honeywell's MTSP program 
manager, Harvey Lange, reports 
that his team is focusing on emula
tion of current parts to get a handle 
on how they can be replaced by 
more advanced versions. 

Mr. Lange lists as his highest pri
orities those subsystems currently 
using the oldest parts. These sub
systems include power supplies, 
test equipment, stores manage
ment, flight controls, and radar 
warning receivers. Honeywell had 
been working on applying VHSIC 
technology to the F-111 's weapons 
navigation computer before MTSP 
was launched and reportedly is 
looking to extend that effort to the 
F-16 and B-52. This is said to in
volve a three-chip hybrid package, 
known as the 1757, that would emu
late the existing 17 50A architecture. 

At Hughes, MTSP program man
ager Luis Garcia, of the Electro
Optical and Data Systems Group, El 
Segundo, Calif., puts future upgrad
ing ofradars at the top of his priority 
list. It's not necessarily because ra
dars have more problems, main
tains Mr. Garcia, but because there 
are more of them-on the ground as 
well as in the air-and they're used 
more than other subsystems. 
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The Microelectronics 
Technology Support Pro

gram at the Advanced 
Electronics Technology 

Center, part of Sacra
mento Air Logistics 

Center, hopes to up
grade the electronics of 

all weapon systems 
facing obsolescence, 

not just aircraft. MTSP 
research may also 

benefit other services 
and nondefense 

agencies such as the 
FAA and NASA. 

Before the creation of MTSP, 
Hughes had been working on an 
upgrape for the Army's Ml-Al 
Abrams tank. Currently, it is at 
work on an upgrade task for the 
Minuteman Mk. 82 fire-control sys
tem. Hughes is not yet to the point 
of specifying VHSIC or MIMIC 
components, Mr. Garcia adds, but 
is working on emulations and re
verse engineering. 

Dr. William L. Reber, MTSP pro
gram manager at TRW's Electronic 
Systems Group in Redondo Beach, 
Calif., lists three programs under 
way: development of a MIL-STD 
1773 fiber-optic data bus for the 
F-111, insertion of VHSIC parts to 
upgrade the AN/FPS-117 minimally 
attended ground radar computer 
system, and simulation efforts for 
EISE, aimed at developing generic 
software that can be reused on dif
ferent aircraft. The prototype of the 
F-111 fiber-optic data bus is due to 
be completed by the end of this year 
and flight-tested in 1991. 

TRW, which was a contractor on 
both the VHSIC and MIMIC pro
grams, is particularly interested in 
applying the technology from the 
latter, with its own monolithic gal
lium arsenide chips, in such radar 
applications as preamplifiers. They 
would replace the present hybrid 
components and provide improved 
reliability and maintainability. The 
company also is looking at opportu
nities for fiber optics, photonics, 
and neural networks. 

MTSP Manager Dininger, looking 
beyond the Pentagon's immediate 
needs, sees possibilities for apply
ing MTSP-derived technology to the 
needs of FM and other government 
agencies. One prime example: run
way visibility indicators, which are 
vulnerable to lightning strikes. The 
solution being explored by his group 
calls for replacing conventional 
copper wires with nonconducting 
fiber-optic cable, a change that 
could increase safety in commercial 
as well as military aviation. ■ 

John Rhea is a free-lance writer who specializes in military technology issues 
and is a frequent contributor to AIR FORCE Magazine. His most recer.t article, 
"The Robots Are Coming," appeared in the September 1990 issue. 
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The bare base exercise in the midwest 
establishe a benchmark for proficiency 
and training in Air Guard tactical units. 

The Guard Sets a 
Standard 

THE exercise began July 8 when 
twelve F-16s of he Air National 

Guard's 170th Tactical Fighter 
Squadron took off from their home 
field in Springfield Ill. Each wa 
loaded with inert Mk. 82 conven
tional bomb . Flyin 0 500 feet above 
ground level at 475 mots the fight
ers traversed the 400 miles to the 
target range in Kansas. There they 
dropped the ordnance scoring di
rect hits. After all twelve F-16s re
fue.Jed six turned omeward. 

Then came the really interesting 
part of the exercis~. 

As the first six F-16s headed 
home , the remaining six flew to a 
preestablished "bare base ' airfield 
in Quincy Ill. , set up and manned 
by support person el of the 183d 
Tactical Fighter Gr up, augmented 
by communication air traffic con
trol (ATC) and ground control inter
cept (GCI) radar units from other 
commands. 

After landing, the F-16s quickly 
were refitted with AIM-9 Sidewind
er missiles for air defen e. In this in
tegrated combat turn armament 
technicians , assiste by crew chlefs 
of the 183d Consolidated Aircraft 
Maintenance Squ dr6n (CAMS), 
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By Bob Roskuskl 

removed 300-gallon centerline fuel 
tanks and bomb pylons, then re
fueled the planes. Flight-line crews 
and alert pilots sweltered in 100-de
gree heat reflected off the white 
concrete runway. 

Only two hours after arrival, four 
reconfigured F-16s were ready to 
scramble to meet intruding "ene
my" planes. 

The place was the American mid
west, and the operation was Falcon 
Baldwin '90, a carefully planned 
ANG force-projection exercise. 
One year in the making, it estab
lished a new training proficiency 
benchmark for Tactical Air Com
mand ANG flying units. 

Typically, ANG units deploy and 
train at established facilities such as 
Savannah IAP, Ga., or Phelps Col
lins ANGB in Alpena, Mich. Such 
field training sites meet the day-to
day needs of visiting units who 
come to conduct flying operations, 
providing everything from mess 
halls and fuel trucks to heated or air
conditioned maintenance shops and 
well-equipped fire rescue facilities. 

Annual training had settled into a 
routine in which an ANG unit would 
deploy hundreds of airmen but actu-

Concluding that deployments to well
appointed field training sites had 

become routine, Air Guard commanders 
launched Falcon Baldwin to see how 

their units could cope at a bare base, 
where all they would have to work with 

was what they brought in. At right, 
personnel from the 183d Tactical Fighter 

Group prepare for an intelligence 
briefing in the operations tent. 

ally transport, set up, and operate 
little, if any, equipment. 

Col. Richard E. McLane, air 
commander of the 183d TFG, par
ent unit of the 170th TFS that flew in 
Falcon Baldwin, concluded that 
routine use of field training sites, 
year after year, would undermine 
his unit's ability to plan, improvise, 
and adapt to adverse operating con
ditions at so-called "bare bases." 

His belief grew out of time spent 
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accompanying the 183d's Civil En
gineer Prime BEEF (Base Engineer 
Emergency Force) detachment at 
remote strips in Central America. 
As Colonel McLane puts it, "It be
came apparent that flying units may 
be called on to adapt to and operate 
from locations where all they will 
have to work with is what they carry 
in." 

An Imposing Challenge 
Operating from a bare base re

quires sophisticated equipment, not 
to mention spares, tools, food, and 
the like. Such a deployment is a 
most imposing challenge. 

In order to test his unit's ability to 
meet such a challenge, Colonel Mc
Lane and Lt. Col. Alan Paige, the 
183d's deputy commander for oper
ations, scripted Falcon Baldwin. 
"We wanted to bring together all the 
people and equipment it takes to op
erate a bare base,'" says Colonel 
McLane, "then collocate them and 
see if it works." 

Up to that time, an undertaking of 
such magnitude had not been at
tempted by an individual ANG wing 
or group. Horne states could not 
provide all the units required for all 
of the skills and equipment neces
sary for an exercise as large as 
Falcon Baldwin '90. Planning had to 
include not only the National Guard 
Bureau and a selection of major 
commands but also officials in 
states that had to provide certain 
support units. 

The first major task was to locate 
a workable bare base. The deploy
ment site had to have ample runway 
length, adequate ramp space, and 
sufficient open area, to be able to 
marshal equipment and pallets, lay 
out a tent city, and put down radar 
and communication emplacements. 

Planners quickly settled on Bald
win Airport, near Quincy, Ill. Lt. 
Col. Wayne Rosenthal, the 183d's 
deputy commander for resources, 
explained that the airport has three 
high-quality runways and enough 
space to accommodate all the sup
port facilities and e,quipment that 
was to be brought in. The airport is 
located far from town, and this 
would help minimize aircraft noise 
in the more populated areas. 

It had another attraction. "Quin
cy has virgin concrete," remarked 
one F-16 pilot. "The runways and 
taxiways haven't been beaten up by 
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commercial carriers. It's a nice 
clean airport." 

Also critical to the choice: Quin
cy Baldwin Airport lay under the 
southwest comer of Howard Milita
ry Operating Area (MOA), a thirty
five-rnile-long chunk of dedicated 
military airspace that reaches from 
10,000 to 29,000 feet above ground 
level. Moreover, under a special 
FAA waiver, F-16s departing Bald
win could bypass Kansas City Cen
ter Control and communicate di
rectly with on-field GCI controllers. 

Finding parking space for the 
F-16s posed a problem. The F-16 
has a footprint weight of 30,000 
pounds. Ramps near existing Bald
win facilities lacked the strength to 
support six F-16s parked together. 
Because of this, Baldwin's manager 
closed the north-south runway and 
turned it into ramp space, not only 
yielding proper strength but also 
providing a closed taxiway suitable 
for a tent city, a Prime RIBS (Readi
ness in Base Services) mobile kitch
en emplacement, and vehicle park
ing. 

The Base Comes Alive 
As Falcon Baldwin got under 

way, the airport "base" began to 
come alive with equipment and per
sonnel, not only from the 183d TFG 
in Illinois but also from ANG units 
from six other states. Lt. Col. Ray 
Boosinger, deputy commander for 
support of the 183d TFG, managed 
all support activity save communi
cation and air control. Lt. Col. Rob
ert Canter of Hg., 251st Combat 
Communications Group, Ohio 
ANG, handled these two functions 
plus GCI radar. 

Radio, land-line, and microwaYe 
communication responsibilities were 
assigned to the 269th Combat Com
munication Squadron of the Mis
souri ANG. Under the direction of 
Capt. Kent Cooper, the communi
cations site commander, SB-3614 
Tactical Switchboards, URC-119 
Pacer Bounce radios, and a TRC-97 
van with an MRT-2 parabolic micro
wave antenna provided voice com
munication among units at Baldwin 
and between them and the outside 
world. 

Microwave communication re
quires dedicated antennas at both 
ends of a communication path. Top
ographical path profile studies were 
made to determine the optimum azi-

muth and deflection angles for both 
antennas. As it turned out, the flat 
terrain of central Illinois was excel
lent for microwave communication. 

Personnel from three states made 
up the air traffic control support 
group during the exercise. 

Indiana's 235th ATC Flight de
ployed its vehicle-mounted TSW-7 
Mobile Control Tower along with 
metro sensors, visual and voice com
munications equipment compatible 
with both civilian and military air
craft, and the tower's environmen
tal control unit. In a two-day road 
trip, maintenance personnel from 
the 235th hauled in their equipment, 
set it up, and remained on site for 
day-to-day calibration and trouble
shooting. 

Controllers for the exercise de
ployed to Baldwin from the 239th 
Combat Communication Squadron, 
Missouri ANG, and the 237th ATC 
Fight, Minnesota ANG. Tower op
erations were conducted during 
daylight hours. Military controllers 
handled all arriving and departing 
traffic during those hours. 

Once the base setup was virtually 
complete, the F-16s at Springfield 
began Phase One of the exercise. 
Mission planners were given "hot" 
intelligence, providing the exact co
ordinates of a mock enemy ord
nance supply site located in the vast 
reaches of Smoky Hill air-to-ground 
range in Kansas. Post-raid assess
ments confirmed that the target 
would have been neutralized. 

Aggressor interceptors detected 
and engaged the F-16s. Not a single 
friendly aircraft was lost. In fact, 
the F-16s chalked up one "kill" of an 
enemy plane, verified by post-mis
sion assessment of the F-16's gun
camera video. Refueling took place 
over portions of Iowa and Nebras
ka, courtesy of the 126th Air Refuel
ing Wing, Illinois ANG, based at 
Chicago's O'Hare International Air
port. 

"Enemy" F-15s 
With Phase One of the operation 

completed, Phase Two began. The 
six selected F-16 fighters of the 
170th moved into their new role of 
air defense and air interdiction. To 
provide an "enemy" for dissimilar 
air combat training, the 49th TFW 
from Holloman AFB, N. M., sent 
four F-15s, which bedded down at 
Springfield's Capital Airport. Illi-
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Also operating on the scene were 
fire-control units. Firefighters at
tached to the 183d Civil Engineer 
unit deployed to Baldwin with their 
fire trucks, the first time they have 
done so. One P19 unit and one P4 
vehicle traveled on a flatbed truck 
from Springfield to Baldwin Air
port, a trip of about ninety miles. 
Along with them came one PIO res
cue truck. 
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Falcon Baldwin '90 included an integrated combat turn of six F-16s. Accomplished 
quickly in 100-degree heat, the turn required the removal of 300-gal/on centerline fuel 
tanks and, here, weapon pylons, as we// as refueling and refitting the aircraft with 
AIM-9 Sidewinder air-to-air missiles. 

nois ANG pilots also came up 
against F-4s and A-7s flown by 
ANG pilots from other midwestern 
states. Against this opposition, pi
lots of the 170th TFS flew a total of 
twelve to fourteen sorties daily. In 
all, they logged sixty flying hours 
and burned 45,793 gallons of JP-4 jet 
fuel. 

In this phase of the exercise, pi
lots and ground personnel worked 
together closely. Collocating a GCI 
radar emplacement with F-16 fight
ers provided a unique training op
portunity. F-16 pilots and GCI con
trollers sat shoulder to shoulder 
during pre- and post-mission brief
mgs. 

Maj. Lyle Hartling of the 133d 
Combat Control Squadron, Iowa 
ANG, conducted briefings for pilots 
inside his TPS-43 radar vans. Each 
pilot observed the video map within 
the radar image display, clearly de
picting the Howard MOA airspace 
and all traffic maneuvering within 
it. Watching a controlled intercept 
unfold on the scope and hearing 
crosstalk between controllers and 
aircrew gave each pilot a better un
derstanding of how GCI radar pulls 
the air defense puzzle together. 

Elsewhere, fully equipped Secu
rity Police Ground Defense Teams 
took the opportunity to hone air 
base defense skills while providing 
round-the-clock protection of air
craft and other assets. For these se
curity police teams, use of night vi
sion goggles (NVGs) added realism 
to late-night operations. 

With civilian traffic moving near
by, shift sergeants had to find ways 
to prevent unauthorized access to 
the site yet avoid offending civil
ians. 

Foam concentrate and other fire 
rescue materials were transported 
to the airport on Illinois Army Na
tional Guard cargo trucks. Even 
though Air Force air transport was 
not available, all materiel was pre
pared for and placed on pallets in 
conformity with mobility plan di
rectives, as if they were to be loaded 
on airlifters rather than trucks. 

The 980-Foot-Long 
Rubber Band 

In addition to providing fire and 
rescue coverage, the 183d Civil En
gineer's Prime BEEF Detachment 
set up a BAK-12 mobile aircraft ar
resting system to slow down and 
stop the landing F-16 fighters. Simi
lar to conventional systems in use at 
many airports, this mobile system 
was transported to the bare base 
runway, emplaced, and certified by 
allowing it to stop an F-16 taxiing at 
high speed. 

Exercise leaders obtained the 
BAK-12 system, one of only two 
such systems possessed by the 

Major Hartling reports that the 
Baldwin site provided the radar sys
tem a low screening angle with few 
obstructions. His controllers could 
monitor traffic below the MOA, en
hancing the safety margin required 
for operation within the MOA. 

Prime BEEF engineering detachments a/so participated in the exercise. In addition to 
providing fire and rescue coverage, they set up this BAK-12 aircraft arresting system, 
which has been described as a "980-foot rubber band," at Baldwin Airport, Ill., to slow 
down and gently stop landing F-16s. 
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The week-long exercise exceeded expectations, providing realistic training in several 
specialties to Guard units from seven states. Indicative of the tight coordination 
achieved, this F-16 was ready to scramble for an air defense role only two hours after 
completion of a successful bombing run. 

ANG, from Voll<FieldANGB, Wis. 
Once in position tl1e BAK-12 can 
be operational in a out two hours. 
In the BAK-12 syst>m, the barrier 
strap pulls out to ,. length of 980 · 
feet. As the strap unwinds from 
drums, internal ce trifugal brakes 
tighten in proportion to the rotation 
speed of the spinning drums. Rather 
than giving a pilot t e udden top 
experienced in carri .r landing the 
BAK-12 conveys th ense of hook
ing into a strong rubber band, which 
then gently slows tbe plane. 

CAMS personnel were deployed 
to Baldwin airport with only the 
bare essentials for the proper care 
and feeding of F-16s. Their primary 
training goal was to test their plans 
and actual capability to upport a 
smaU package of fighter aircraft for 
one week at a bare base airfield. 

Supply and maintenance NCOICs 
reviewed the units war readiness 
spares kits (WRSK ) to ensure that 
only required items were included. 
At the site WRSK ateriel was the 
first source ·of supp y- all of it was 
adjacent to the parked fighters . 
Flight-line mainten nee and main
tenance control shared a tent pitched 
about fifty yard from the first F-16 
on the line. 

Power generators. oxygen carts 
and mobile light carts as well as 

WRSK containers and standard 
flight-line hardware were all trans
ported on forty-foot-long Army 
Guard tractor trailers. Fuel trucks 
came from Springfield. 

Falcon Baldwin '90 enabled 
CAMS managers to determine mini
mum essential requirements for 
support personnel, communica
tions, and ground support equip
ment to back up and sustain flight 
operations. 

Colonel Boosinger reports that 
setup of all functions and units was 
accomplished in only two days, the 
forty-eight hours that preceded the 
arrival of the first fighter aircraft. 
According to transportation and lo
gistics specialists with the 183d 
TFG, the units brought in the equiv
alent of ten C-130 loads of support 
material and vehicles, including a 
forklift to haul pallets. 

As logisticians and maintainers 
were setting up, ANG intelligence 
units also were preparing for opera
tions. The task of the 183d's intelli
gence operation was to provide air
crews with mission planning sup
port and scenario data that would 
meet the requirements. Pilots of the 
170th's F-16s were given data on 
types and numbers of "aggressor" 
aircraft expected in the Howard 
MOA. 

Bob Roskuski is a free-lance writer living in Fort Wayne, Ind. This is his first 
article for A1R FORCE Magazine. 
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Packing Up Everything 
For these units, Falcon Baldwin 

'90 provided a detailed lesson on 
what it takes to run an intelligence 
section in a bare base deployment. 
Everything-from maps and charts 
to tables, chairs, and video play
back equipment for gun-camera 
tapes-had to be packed, pallet
ized, and shipped. 

One tent, shared with the 170th 
TFS operations, provided the intel
ligence unit with its only operating 
space. Sharing quarters tended to 
smooth out communications and 
mission coordination. In pre-mis
sion and post-mission briefings, 
GCI controllers contributed com
ments on tactics, mission histories, 
communication procedures, and 
call signs. 

Intelligence technicians and pi
lots regularly reviewed the situation 
board that was maintained in the 
operations tent. Surface battle sit
uations were plotted and regularly 
updated. Every effort was made to 
involve each pilot, before he took 
off, with every element of the opera
tion. 

Following each sortie, intelli
gence, operations, and aircrews 
would review gun-camera video
tapes and evaluate each segment of 
the mission. Flexibility in mission 
planning allowed adaptation of 
those data to subsequent sorties. 

Falcon Baldwin lasted one week. 
In all, 349 ANG men and women 
took part. Training results, say 
ANG officers, exceeded expecta
tions. They maintain that the exer
cise will familiarize the crews with 
the requirements of air defense 
scrambles and engagement of dis
similar aircraft. 

In the words of Maj. Richard 
Roth, 170th TFS operations officer: 
"Each pilot who attended Falcon 
Baldwin '90 will be better prepared 
to respond to real-world contin
gency operations." Benefits for 
support personnel also figure to be 
large. 

Falcon Baldwin '90 cost only 
$218,000, much less than the cost of 
a similar-sized deployment requir
ing airlift. Perhaps nonmilitary air
ports of small US cities, free of po
litical and environmental problems 
found in densely populated urban 
areas, will become prime ANG and 
Reserve training grounds of the fu
ture. ■ 
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Telephonies pioneered six 

generatiolls of all-digital VLF 

. . . . 
U.S. Air Force and Navy. 

These receivers provide 

predictable, dependable perter• 

mance 1n nuclear environments 

with flexibility for future missions. 

Our Compact Very Low 



One of the largest local area networks 
anywhere links 6,000 personal 
computers at the Air Force Academy. 

Th Falcon Net 

A COMPUTER revolution is sweep
ing across the Air Force Acad

emy. Sparked a d cade ago by a 
plan to equip the ro m of each cadet 
with a personal co puter, the drive 
bas steadily gathered force , making 
the computer as indispensable as 
textbooks. 

Ever since 1986, each new stu
dent bas been re quired to buy 
$1,300 worth of c mputer equip
ment and material before the start 
of the first class. Th · amount, which 
goes primarily to buy a microcom
puter and software, is deducted 
from the cadet's pay. 

The Academy's , 000 PC users 
are electronically linked in one of 
the largest local ea networks 
(LAN s) in existence:, says Col. Wil
liam Ayen associate dean for re
sources. The LAN, known as "Fal
con Net " gives cadets and faculty 
members electronic access to other 
computers special roadcasts , and 
laser printers . Thi all the Colora
do Springs, Colo., institution linked 
up with networks at the US Military 
Academy and the US Naval Acad
emy. 

Cadets use PCs and Falcon Net to 
check test scores and homework as-
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By Sue McMlllln 

signments, prepare for chemistry 
labs, keep track of demerits, and 
even find rides to ski resorts or home 
towns. 

Using their personal computers 
as word processors, the cadets 
write papers by the ream, each day 
pumping an average of 17,000 pages 
of electronic text through the elec
tronic network to laser printers. All 
the printers together have churned 
out as many as 40,000 pages of 
manuscript in a day. 

Unique display screens on the 
PCs are transformed, at the flick of a 
switch, from computer monitors to 
video monitors that can be tuned 
to such videotaped programs as 
"Good Morning America" (without 
commercials), tutorials on weap
ons, or poetry readings. 

To the Forefront 
Once the Academy decided to 

move, it leaped to the forefront of 
colleges and universities that are 
broadly integrating computers into 
their programs. Academy officials 
say that such a move is natural, 
given the technical orientation of 
the Air Force and the manifold de
fense uses of computers. 
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"We're computer-literate when 
we leave," says Cadet 1st Class 
Robb Erickson, the fall semester 
wing commander. 

Cadet 3d Class Cristine Hunt 
maintains that the Academy's pro
gram is training her to rely on com
puters. After being exposed to the 
"possibilities of computers," the bi
ology and chemistry major says, 
she can imagine teaming up with 
computer science experts who 
write software to solve Air Force 
problems. 

For the first four years, cadets 
received Zenith microcomputers. 
This year, Unisys computers were 
issued. The new computers are fast
er and have greater memory but 
cost the same. 

Planning to computerize the Acad
emy began early in the 1980s. Offi
cials hoped the move would enhance 
the education of cadets, but no one 
realized it would also provide a means 
to circumvent the cadets' intermina
bly busy telephone lines. 

"It decreases work time because 
you don't have to make multiple 
phone calls to reach cadets," says 
Maj. Dave Wetlesen, the dean's ex
ecutive officer and a former math 
instructor. "I have a computer at 
home with a modem. I can call up 
the net and get messages or send 
messages." 

The Academy created a separate 
Support Local Area Network 
(SLAN) that pulls nonacademic 
staff into the network. The two 
LAN s are run by four VAX 8650 
computers, three to manage Falcon 
Net and one for the SLAN. 

Computerizing the Academy cost 
$16 million. Of that, $7.5 million 
paid for faculty computers, moni
tors, and printers. The Falcon Net 
cost $7.5 million, and the SLAN 
about $1 million. Contel Informa
tion Systems developed Falcon Net; 
Bolt, Baranek & Newman Commu
nications Corp. built the SLAN. 

The networks have separate cable 
systems; this has prevented each 
from becoming overloaded, says 
Brig. Gen. Erlind Royer, the dean of 
faculty. They use standard cable 
television components and are 
linked. 

General Royer explains that the 
Academy investigated using fiber
optic cables, but steered away from 
them because it viewed fiber optics 
as an unproven technology. 
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Satellite Reception 
The Academy gives each cadet a 

special monitor that can receive 
eighteen broadcast channels. Addi
tion of a satellite receiving dish will 
expand the number of channels to 
thirty-six. 

Each day, up to 450 broadcasts 
are sent through the Academy's tele
vision distribution division, with 
program listings available through 
Falcon Net. Offerings include heri-

tage films, "Nova" programs, films 
on weapons, and plays. 

If viewing a particular program is 
required for a course, the program 
will be shown a minimum of three 
times to ensure that cadets can see 
it, General Royer says. 

Academy officials want even
tually to be able to send videotaped 
programs or lectures to military 
bases via satellite. But there is no 
hurry. Colonel Ayen says the Acad
emy wants slow and stable growth in 
its computer program. 

"Decisions that we make today 
are based in part on where we think 
we want to be five years from now," 
Colonel Ayen says. "Part of that is 
that we don't want to create large 
budgetary requirements five years 
down the road." 

For the cadets, the daily check of 
the numerous bulletin boards and 
electronic mail messages sent over 
the Falcon Net has become a rou-

tine part of campus life. For 1,200 or 
so freshmen, the "Doolie board" 
has been an avenue through which 
to build camaraderie and stave off a 
sense of isolation. 

The Academy can restrict access 
to bulletin boards. Some can be 
viewed only by faculty or cadet 
wing leaders. The Doolie board is 
available only to freshmen. 

Cadet 1st Class Steve Carney 
says he realized how much he relies 
on Falcon Net when his computer 
linkup was out of action for a couple 
of months, a situation that forced 
him to borrow time on a fellow ca
det's computer. "It was pretty frus
trating," he says. 

Important messages still come 
over the telephone or in person, 
partly because technical problems 
sometimes leave cadets without as
sured access. A message sender can 
request electronic confirmation that 
an electronic mail message has been 
received. Cadets and faculty agree 
that the Academy is working hard to 
get the bugs out of the system. 

Sometimes access to Falcon Net 
is required. The Physics Depart
ment, for instance, puts on the net
work homework problems and labo
ratory instructions that must be 
viewed before students go to work 
in a particular lab. 

To help students avoid the chore 
of copying vast quantities of boiler
plate information, the Electrical En
gineering Department puts "lab 
shells" on the network, says Col. 
Alan Klayton, department head. 
His department transmits required 
videos that help students preview 
laboratory experiments. 

More Fun Than Reading 
Colonel Klayton says the com

puters save time and aid learning; 
best of all, the cadets enjoy working 
on them. "Kids like to sit in front of 
computers," he observes. "They're 
not always better than books, but 
kids like [them] better." 

Cadets need access to Falcon Net 
to get printouts of their written 
work, unless they have their own 
printers. Because laser printers as
signed to each squadron frequently 
are down for one reason or another, 
many cadets opt to buy their own 
printers. Colonel Ayen says the 
printer problem was recently re
solved. Machines had been disab
ling themselves, he says, when they 
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came across certai types of non
standard characters in a file . The 
Academy changed the software 
and, duri ng spring semester the 
problem largely evaporated. 

Thus far the Aca emy has avoid
ed problem that co cern everyone 
who uses a comp ter ne twork: 
hackers and viruse . The Acade
my' success is due at least in part 
to the presence of a umber of safe
guards built into the system. In ad
dition, say Academy officials, the 
institution may s · ply have been 
lucky. For example . the Academy 
system proved to be immune to a 
computer viru tha one year ago 
swept through networks on cam
puses across the nation . 'That was 
pure luck, ' says Ge eral Royer. "It 
wasn 't anything we did.' 

The concern over losing academ
ic or personnel records, however, 
has fo rced the Academy to keep 
such vital data on • separate ys
tem, Colonel Ayen says. 

The Academy did discover that a 
number of cadets had hacked their 
way into restricted files, Colonel 
Ayeo says. The Ac demy in turn 
"recruited '' those cadets- almost 
like double agents- to lead officials 
to the wea.lmesse in the ystem . 

One cadet found himself before 
an honor board for : ending a sexist 
message on a computer assigned to 
someone else. Capt. Karl Greenhill 
director of honor education says 
that the infraction was a matter of 
deception and therefore was han
dled under the Academy 's honor 
code a a lie. 

Most potent ial r, isuses of the 
computers or network would be le
gal issues rather than honor issues 
Captain Greenhill says . The Acade
my tells all incoming cadets , for in
stance that illegally copying soft
ware is a crime for which they could 
be prosecuted . 

Cadets say using computers saves 
time and often help them get more 
out of assignments. Faculty mem
ber say the cadets are better stu
dents since the network was imple
mented. 

Goodbye to the Typewriter 
"When I was a freshman I used a 

typewriter for my first three pa-

pers," says Cadet 1st Class Kim 
Basham, the cadet wing academic 
officer. Then she mastered the word 
processing software, and "I don't 
think I've used a typewriter since," 

Cadet Basham, however, did ex
perience every cadet's nightmare: 
Because of a computer problem, 
she lost a ten-page paper in the mid
dle of the night. The Academy main
tains a computer center to rescue 
cadets from such travails, but it was 

closed. Cadet Basham had no 
choice but to rewrite the paper on 
the spot. 

Instructors see great improve
ment in the quality of cadet work 
and suspect the computer has some
thing to do with it. Colonel Ayen, a 
former English instructor, main
tains that cadets are more likely to 
refine, rework, and therefore im
prove their papers because on a 
computer they can make small 
changes without having to retype 
page after page. Says Colonel 
Ayen, "Things that I accepted five 
years ago I wouldn't begin to accept 
today." 

The computer invasion of the 
Academy goes beyond personal 
computing, special broadcasts, and 
LANs. There is also a state-of-the-

Sue McMillin is a rep orter for the Colorado Springs, Colo., Gazette-Telegraph. 
This is her first article for AIR FORCE Magazine. 
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art videodisc language laboratory 
and a group of professors who are 
looking at the next generation of 
computer technology: the compact 
disk. 

"This is the future," says Lt. Col. 
Mike Bush, as he holds up a CD and 
smiles. He slips the disk into his 
specially converted personal com
puter and begins to pull up data. 
Then he puts in a music disk and the 
sound flows into the room from two 
speakers. 

One CD can hold up to 58,000 
documents or the equivalent of 
270,000 pages of typed manuscript. 
Already on the market is a CD ency
clopedia, going for about $1,000, 
and this new publishing industry is 
barely off the ground. Since both 
the computer and CD industries are 
working to connect their products, 
Colonel Bush predicts the effort will 
drive capabilities up and costs 
down. 

Colonel Bush, a professor of 
French and the foreign language de
partment's deputy for research, is 
exploring computer-aided training 
for government organizations, in
cluding Air Force Systems Com
mand, AFSC's Aeronautical Sys
tem Division, and the National 
Security Agency. He also helped 
the Academy develop its Language 
Learning Center. The learning cen
ter uses the large videodiscs for 
teaching French, German, Spanish, 
Russian, and Arabic and will soon 
add Japanese and Chinese, Colonel 
Bush says. The center has sixteen 
work stations, with another sixteen 
on the way. 

Already, some 4,000 visitors-in
cluding a group of Soviet military 
officials-have come to examine 
the Academy's computer-boosted 
language laboratory. The lab has 
sponsored special workshops, in
cluding a ten-day language course 
last year for Army and Air Force 
personnel headed to the Middle 
East, Colonel Bush says. 

In recent years, there also has 
been much outside interest in the 
Falcon Net and the broadcast video 
system. Colonel Ayen points out 
that the Academy's requirements 
are different than those of regular 
Air Force bases, and therefore the 
system cannot simply be copied for 
use there. However, he says, many 
of the lessons learned at the Acade
my can be shared-and are. ■ 
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SAVVY 
The Omega. From Aerospatiale. 

In a world where demands on 
military training aircraft have 

grown far higher than the 
budgets underwriting them, this 

is the logical answer : 

A low-cost turbine trainer, 
incorporating the latest in 
avionics and flight control 

systems, capable of performing 
the toughest maneuvers in any 
advanced training curriculum -

all for a fraction of the 
acquisition and operating costs 

of current advanced military 
trainers. 

In short : It's one savvy training 
investment. 

OMEGA 

Ya 
O&,M 

MlnllfKCU!'Cf I TUR80MECA. 
T,oe I TP 319 
Max Continuous Power ffl<HPrated 

to 360iMP 
Performaftee and Um itacion t.A: Coodidom.\ 
Ne~er exceeding speed 280 KTAS 

up ,o 16000ft 
Mu<niblo,.__. 250ir.TASn 15000/t 
Max rate of climb 1200 fdmo at SIL 
St.r,kc UiilM ]OOOQ_ft 

Load 1.,<tcn, lfmlL + 7r/-l.5• 
M.a¥. DMC 760N)1 

~~ 5 1' aerospatiale 
"'!~ general aviation 

SOCATA 
12, rue Pasteur-92150 SURESNES- FRANCE 

Tel.: (33) I 45063760-Telex: 614549 SOCATAS F -Telefax : (33) I 40993590 

AEROSPATIALE GENERAL AVIATION 
270 I Forum Drive - Grand Prairie - TEXAS 75053-4005 

Tel. : (214) 6413614 •Telefax : (214) 6413781 



World Gallery of Trainer~s 

By John W. R. Taylo,r and Kenneth Munson 

Piston-Eng:ine 
Trainers 
Airtr:alner CT4 

The fully aerobatlc-two,seat CT4B Alrtrainer is-reenter· 
Ing production, inillally to Ill! IIJ'l order foreightpta·c~ by 
Australia's NSW Flyin_g Collego. The original prototype 
was doveloped by PAC of New 7ealand as a military pri
mary training version of the Australian Air10urer c vii ab 
/nillo trainer. It liral flew on Fe ruaiy 23. 1972. and was 
lollowed by production CT4A<I and CT4Bs lot the· air 
roroes ol Australia (51 ~ New Zealand (1-9), and Thailand 
(24), All of these had been delllt?md by 1977, each with a 
210 op Continental 10-360-H ph ton engine. The news,?· 
rles will differ only In having a 1 oi l system modlfled lor 
inirerted flight, but PAC Is ren_e•ving ils e11orts 10 mart.et 
uprated versions of the Alrtral er. Before t11e end ol !Ms 
)'l!ar. it hopes to fly a prototype oJ theCT4CR. with a 420 
,ihp Allison 250-B17 turbop ro.c and re.tracta.ble landing 
gear. With a gross weight ot2,660 lb. lh s wlll offer a max• 
imum speed or 269 mph. s-ervlc e cemng of 32;-soo ft; and 
range of 834 miles with maximl, m fuel. (Data tor CT48-) 
Contractor : Pacific Aerospace Corporatio n Ltd. New 

Zealand. 
Power Plant: one Continental 10.360-H plslon en9i11e: 

210 hp_ 
Dimen sions: span 26 ft O In. length 23112 In, height 8 U 

6 In, 
Weights: empty 1,490 lb, gros-; 2.400 lb. 
Performa nee: max speed at 178 mph , a.t10.000 fl 163 

mph, stalling speed (flaps down)·s:3 mph, service cell
ln11 17,900 fl., T-0 run 73.'3 ·11 landing run S10 11. max 
range (with reserves) 81S m les. 

Accoinmodalion: two seats, side by side, Space to rear 
for opllonal thi rd seat or 11 lb of baggage. 

Armament: none. 

AS 202 Bravo 
Although designed by SIAf·Marchetll ot llaly. the Bravo 

has been produced In Switterlao.d for more than 20 
years. The prototype, "5/IBmble<l by FFA, flew for \he first 
time on March 7. 1969. Like th 34 lnlUal p-ro_du_ctlon AS 
2021'\5s, It had a 150 hp Lycomh g 0-320englne. The ma
jor production version has been the .stlll-current AS 
202118A, with a 180 hpenglne,of which 180had been de
livered by the beginning of !hi )'l!ar. Military customers 
have Included lheaJrlo rces ot Indonesia (40), Iraq (48, of 
which some were transferred lo Jordan), and Morocco 
(10), plus four for the Royal Flight of Oman and eight for 
the Ugan·da Central Flying School. Subvarianls dil!er In 
having electrical instead of machanlcal trim, a 24V l n
steai:t of 12V elect rica l sys1em, special lns.trumentaiton , 
and a.n extended ca~opy, The Bravo can operate from 
grass strips and is fully aaroba\lc. (Data for AS 20217 BA.) 
Contractor: FFA Flug-zeugwe ke Allenrheln, Switzer-

land. 
Power Plant: one Texl[on Lyc oming AEI0-360·B1 F 

piston eng ne; 180 hp. 
Dimensions: span 31 fl 1 W• In, length 24 fl 7¼ fn, height 

9112'1'• In • . 
Weights : empty 1.665 Lb, gross (aerobatic) 2,160 lb, max 

gross 2.380 lb. 
Per1ormance (al max gross w.alghl) : max speed at SIL 

150 mph. max cruising speec at 8,000 ft 141 mph, stall• 
Ing speed '(lla?13 down) 56 m~h, service celling 17,000 
II, T-0 run 705ft, landing rur 69Qft. max range {no re
serves) 707 mites, g· limits ◄ 61-3-

Accommodelion : crew of two. side by side In aerobatic 
version ; space behl~d lhese In utility version f9 r lhlrd 
seat or 220 lb or baggage. 

Armament: none. 

Bulldog 
Tlle Bulldog began life as tho Beagle B.125, a military 

primary trainer version of thal CQmpany's c vii Pup de
sign. It was acquired by Scotllsh Avlallon loll owing Bea
gle's collapse. SAe'venlually becoming partof·the6ri0sh 
Aerospace conglomerate. Th e Beagle prototype fir.st 

60 

CT4B, Royal New Zealand Air Force 

AS 202 Bravo 

Bulldog T. Mk 1, Royal Air Force 

flew in May 1969, and the first 98 production Bulld8gs 
were Series 100s for Sweden (Model 101, knowr as 
Sk61s in Swedish Air Force service), Malaysia (Model 
102), and Kenya (Model 103). Model 121 for Britain's Floy
al Air Force marked the introduction of the Series 120 
Bulldog, with strengthened wing center-section and 
higher aerobatic takeoff weight. The RAF ordered 13) as 
the Bulldog T. Mk 1. Other Series 120 customers inc ud
ed Ghana (Model 122), Nigeria (Model 123), Jorjan 
(Model 125), Lebanon (Model 126), Kenya (Model 127), 
and Botswana (Model 130), all of which still operate E-ull· 
dogs; plus Hong Kong, which retired its few Bulldogs 
about two years ago. Malaysia's aircraft are now usec for 
reserve training only, and those of Nigeria are expe1,ted 
to be replaced shortly, The largest remaining Bulljog 
fleets are those of the RAF (over 100), Sweden (about50), 
and Jordan (20). (Data for Series 120.) 
Contractor: British Aerospace pie, UK. 
Power Plant: one Textron Lycoming I0-360-A186 pi, ton 

engine; 200 hp. 
Dimensions: span 33 fl O in, length 23 ft 3 in, height 7 fl 

5:Y< in. 
Weights: empty 1,430 lb, gross 2,238 lb (aeroba:ic), 

2,350 lb (max). 
Performance: max speed at SIL 150 mph, max crui,;ing 

speed at 4,000 fl 138 mph, stalling speed (flaps dcwn) 
61 mph EAS, service ceiling 16,000 ft, T-0 run 90) ft, 
landing run 500 ft, max range 621 miles, g lirnits 
+ 61-3. 

Accommodation: crew of lwo, side by side, with optional 
third seat or 220 lb of baggage at rear. 

Armament: normally none, but provision for four under
wing points for up to 640 lb of air-to-surface weapons, 
machine-gun pods, bombs, grenade launchers, or 
other stores. 

CAP10 
Based on the design of the popular Piel Emeraude 

sporting aircraft, and retaining a wooden airframe with 
fabric-covered rear fuselage, the CAP 10 first flew in Au
gust 1968 and received French certification just over a 
year later. Current production model is the CAP 10 B, 
identifiable by its ventral fin and enlarged rudder; this is 
FAA certificated for day and night VFR operation. Both 
models are fully aerobatic, and a combined total of 245 
had been delivered to various customers by the begin
ning of this year. Major military customer is the French 
Air Force, which received 30 CAP 10s and 26 CAP 10 Bs; 
its aircraft are based at the Ecole de l'Air al Salon de 
Provence and EFIPN 307 (Ecole de Formation lniliale du 
Personnel Navigant) at Avord . Six CAP 10 Bs were sup
plied to the French Navy, equipping Escadrille de Servi
tude 51 al RocheforUSoubise. The CAP 10s are used to 
pregrade French cadet pilots before proceeding to full 
flying training on the Epsilon or Zephyr. Twenty CAP 10 
Bs were also delivered in the early 1980s lo the Mexican 
Air Force's flying school; these aircraft are equipped al
most lo IFR standard, (Data for CAP 10 B.) 
Contractor: Avions Mudry et Cie, France. 
Power Plant: one Textron Lycoming AE10·360-82F 

piston engine; 180 hp. 
Dimensions: span 26 ft 51/4 in, length 23116 in, height 8 ft 

41;, in, 
Weights: empty 1,213 lb, gross 1,675 lb (aerobatic), 

1,829 lb (max). 
Performance: max speed at SIL 168 mph, max cruising 

speed 155 mph, stalling speed (flaps down) 50 mph 
IAS, service ceiling 16,400ft, T-0 run 1,14911, landing 
run 1,182 ft, max range 621 miles, g limits + 61--4.5. 

Accommodation: crew of two, side by side; space be· 
hind seats for 44 lb of baggage. 

Armament: none. 

Cessna 150/152/172 and T-41 Mescalero 
The Model 150 two-seat lightplane first flew in 1957, 

early models up to the 150E having an upright f in and 
rudder and 100 hp Continental 0-200-A engine; a swept 
f in was introduced in 1966, with the Model 150F. From 
1977, the 150s were replaced by the Model 152 range 
with uprated 110 hp Textron Lycoming 0-235 engine. 
The four-seat Model 172 preceded them both, having 
f lown for the firsttime in 1955 and being a trigear deriva
t ive of the earlier Model 170. Power plant was a 145 hp 
Continental 0-300-A. Major introductions in 1960 were a 
sweptback fin and a new standard deluxe model named 
Skyhawk. A more powerful R172E model (21 O hp Conti
nental 10-360) appeared in 1964, and uprated engines for 
the basic Model 172 and Skyhawk were introduced in 
1968 (150 hp Lycoming 0-320) and 1977 (160 hp 0-320) 
respectively. The T-41A Mescalero represented an off
the-shelf procurement of 204 Cessna 172s for USAF, fol
lowed by production of three further models all based on 
lhe civil Model R172E: 255 T-418s for the US Army, 52 
T-41Cs for USAF, and 238 T-41Ds for MAP exports lo 
fr iendly nations. About 250 T-41 NB/Cs continue to serve 
with the US armed forces. Operators of upwards of 180 
T-41Ds, about 80 Cessna 1501152s, and 50 or so Model 
172s include Angola, Argentina, Bangladesh, Bolivia, 
Botswana, Burundi, Chile, Ciskei, Colombia, Dominica, 
Ecuador, El Salvador, Greece, Haiti, Honduras, Ivory 
Coast, South Korea, Madagascar, Mozambique, Para
guay, Peru, Philippines, Saudi Arabia, Sri Lanka, Turkey, 
Uruguay, and Zaire, (Data for R172EIT-41D,) 
Contractor: Cessna Aircraft Company, USA, 
Power Plant: one Continental 10-360-D piston engine; 

210 hp. 
Dimensions: span 35 ft 10 in, length 26 ft 11 in, height 8 ft 

9½ in_ 
Weights: empty 1,405 lb, gross 2,550 lb. 
Pertormance: max speed at SIL 153 mph, max cruising 

speed at 5,500 ft 145 mph, service ceiling 17,000ft, T-O 
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run 740 ft, landing run 620 ft, max range 1,01 O miles. 
Accommodation: four seats, in two pairs; up to 200 lb of 

baggage aft of rear seats. 
Armament: none. 

CJ-GA (PT-GA) 
The Soviet Yak-18 primary trainer was one of the first 

aircraft to be mass produced in post-1949 China, 379 be
ing license-built at Nanchang between 1954 and 1958. 
Two years before this run ended, work on the CJ-6 deriva
tive started at Shenyang, a prototype with a 145 hp Miku
lin M-11 ER engine flying on August 27, 1958. Disappoint
ing performance led to replacement of this engine by a 
260 hp lvchenko Al-14R, with which a new prototype 
made itsfirstflighton July 18, 1960. The project was then 
transferred to Nanchang, where further redesign was fol
lowed by flight of the first production-standard aircraft 
on October 15, 1961 . Approximately 1,800 CJ-6s had 
been built by early 1987, and production still continues. 
Standard version since December 1965 has been the 
CJ-6A, although a small batch of ten armed CJ-6Bs was 
built in 1964-66. The CJ-6A (Chuji Jiaofianji, "basic train
ing aircraft") retains the general configuration of the 
Yak-18A/CJ-5, but has an all-metal airframe with fully 
retractable landing gear, fitted with low-pressure tires for 
operation from grass strips. Export examples, usually re
ferred to by the Westernized designation PT-6A, have 
been supplied to Bangladesh, Cambodia, North Korea, 
Tanzania, and Zambia, although Cambodia and Tanzania 
no longer operate the type. (Data for CJ-6A.) 
Contractor: Nanchang Aircraft Manufacturing Compa-

ny, People's Republic of China. 
Power Plant: one SMPMC (Zhuzhou) HS6A radial piston 

engine; 285 hp. 
Dimensions: span 33 ft 4¥4 in, length 27 ft 9 in, height 

10 ft 8 in. 
Weights: empty 2,584 lb, gross 3,128 lb. 
Performance: max speed 178 mph, service ceiling 

16,665 ft, T-0 run 920 ft, landing run 1,150 ft, endur
ance 3 h 36 min. 

Accommodation: two seats, in tandem. 
Armament: none. 

Epsilon 
The piston-engined Epsilon was developed by Aero

spatiale's light aircraft subsidiary, Socata, to meet a 
French Air Force requirement for a propeller-driven air
craft that would improve the cost-effectiveness of its ini
tial pilot training . The TB 30 prototype flew for the first 
time on December 22, 1979, the letters in its designation 
indicating the Tarbes location of the manufacturer. An 
initial French contract for 30 was placed in March 1982, 
resulting in the firstflight of a production aircraft in June 
1983 and the start of deliveries one year later. In all, 150 
production Epsilons were ordered for the French Air 
Force; delivered at the rate of 30 a year, they all went to 
Groupement Ecole 315 at Cognac/Chateaubernard, with 
which they had logged a total of 110,000 flying training 
hours by mid-1989. Esquadra 104 of the Portuguese Air 
Force has 18 Epsilons, beginning with a Socata-built air
craft handed over in January 1989 and followed by 17 as
sembled locally by OGMA in Portugal . An armed version, 
so far supplied only to the Togolese Air Force (lour, in
cluding one as an attrition replacement), is available for 
export, with four underwing hardpoints for up to 661 lb 
of stores when flown as a single-seater. Armed with two 
twin 7.62 mm machine-gun pods, it can loiter for 30 min 
at low altitude over a combat area 195 miles from its 
base. (Data for standard unarmed Epsilon.) 
Contractor: Socata (subsidiary of Aerospatiale SNI), 

France. 
Power Plant: one Textron Lycoming AEI0-540-L 1 B50 

piston engine; 300 hp. 
Dimensions: span 25 ft 11¥4 in, length 24 ft 10¥4 in, 

height 8 ft 8¥4 in. 
Weights: empty 2,055 lb, gross 2,755 lb. 
Performance: max speed at S/L 236 mph, max cruising 

speed at 6,000 ft 222 mph, stalling speed (gear and 
flaps down) 72 mph, service ceiling 25,000 ft, T-0 run 
1,345 ft, landing run 820 ft, max range 875 miles, g 
limits + 6.7/-3 35. 

Accommodation: crew of two, in tandem. Rear seat ele
vated 

Armament (optional: not on aircraft of French Air 
Force): two Maira CM pods each containing two 7 62 
mm machine guns, or four Maira F2D packs each 
containing six 68 mm rockets, or two 275 lb bombs, or 
two grenade launchers, or four survival kits, 

Eurotrainer 2000 
Since last year's "Gallery of World Trainers" was pub

lished, responsibility for the Eurotrainer program has 
passed from FFA of Switzerland to FFT of Germany, 
which previously had undertaken design and man'ufac
ture of the advanced laminar flow wings , Two prototypes 
are being built, the first of which is scheduled to fly be
fore the end of this year. Like the eight aircraft ordered in 
1988 by Swissair, to replace piston-engined Piaggio 
P.149s at its national pilot training school, these will now 
have a Lycoming engine following abandonment of Por
sche's aero-engine development plans. 
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The Eurotrainer will be suitable for IFR training and 
limited aerobatics and is intended also to meet military 
pilot selection and ab initio training requirements, up to 
the stage of transition to a tandem-seat turboprop or jet 
advanced trainer. Its airframe is manufactured of glass
fiber and carbonfiber composites. Deliveries to Swissair 
are expected to begin in 1992. 
Contractor: FFT Gesellschaft fur Flugzeug- und Faser

verbund-Technologie, Germany. 
Power Plant: one Textron Lycoming AEI0-540-L 1 B5 

piston engine; derated to 270 hp 
Dimensions: span 34 ft 0¥4 in, length 26 ft 81/2 in, height 

10 ft 6 in . 
Weight: gross 3,262 lb. 
Performance (estimated at two-seat trainer T-0 weight): 

max cruising speed at 20,000 ft 251 mph, econ cruis
ing speed atS/L 184 mph, service ceiling 26,000ft, T-0 
to 50 ft at 2,000 ft 1,640 ft, endurance (with reserves) 
4 h, g limits +6/-3. 

Accommodation: two or four persons, side by side in 
pairs. 

Armament: none. 

HPT-32 
This fully aerobatic, side-by-side two-seater was de

signed to FAR Pt 23 standards, to perform two consecu
tive training sorties 50 km (31 miles) from its base before 
needing to refuel , As well as fulfilling the roles of ab ini
tio, aerobatic, night flying, instrument flying, and naviga
tion training, it was intended to be suitable for such sec
ondary tasks as liaison, observation, glider and target 
towing, and search and rescue. The first prototype flew 
on January 6, 1977, and the third (production standard) 
prototype on July 31, 1981 . Subsequently, 40 were deliv
ered to the Indian Air Force and eight to the Navy. 
Contractor: Hindustan Aeronautics Ltd (Kanpur Divi-

sion), India 
Power Plant: one Textron Lycoming AEI0-540-04B5 

piston engine; 260 hp. 
Dimensions: span 31 ft 2 in, length 25 ft 4 in, height 9 ft 

511., in. 

Weights: empty 1,962 lb, gross 2,756 lb. 
Performance: max speed at S/L 164 mph IAS, max cruis

ing speed at 10,000 ft 132 mph, stalling speed (flaps 
down) 69 mph, service ceiling 18,045 ft, T-0 run 1,132 
ft, landing run 720 ft, max range 462 miles, g limits 
+6/-3. 

Accommodation: two seats, side by side, 
Armament: none. 

L-70 Vinka 
The only operator of this neat two/four-seater is the 

Finnish Air Force, for which 30 were built by Val met. The 
Vinka (named after a cold Arctic wind) was developed 
under a 1973 contract, and flew for the first time on 
March 23, 1973, as the Leko-70 (Lentokone; "airplane"). 
It entered service in 1980, conforming to FAR Pt 23 stan
dards as a two-seat aerobatic and utility aircraft, and as a 
four-seater for liaison, air ambulance, and other duties. 
Its major roles are primary, aerobatic, night, instrument, 
and tactical training, but the Vinka can be used also for 
casevac, search and rescue, supply dropping, weapon 
training, target towing, and reconnaissance. Fatigue life 
in military service is better than 8,000 hours, and it can 
be adapted for ski takeoffs and landings. 
Contractor: Valme! Aviation Industries, Finland. 
Power Plant: one Textron Lycoming AEI0-360-A1 B6 

piston engine; 200 hp. 
Dimensions: span 31 ft 71/4 in, length 24 ft 71/4 in, height 

10 ft 101/4 in . 
Weights: empty 1,691 lb, gross (aerobatic) 2,293 lb, max 

gross 2,756 lb . 
Performance (at 2,205 lb gross weight): max speed at 

S/L 146 mph, max cruising speed at 5,000 ft 138 mph, 
stalling speed (flaps down) 53 mph, service ceiling 
16,400 ft, T-0 run 755 ft, landing run 575 ft, max range 
(no reserves) 590 miles, g limits + 6/-3. 

Accommodation: crew of two, side by side; space be
hind these for two more seats or up to 617 lb of bag
gage. 

Armament: two hardpoints under each wing for (as two
seater) total of up to 661 lb of bombs, flare pods, rocket 

Model 172, Pakistan Air Force (Denis Hughes) 

CJ-6A 

HPT-32, Indian Navy 

pods, machine-gun pods, antitank missiles, TV or still 
camera pods, or life raft/rescue packs and a search
light. 

M-2G lskierka 
Designed to FAR Pt 23 standards, the lskierka ("little 

spark") embodies selected wing, tail, landing gear, and 
other components of the PZL Mielec M-20 Mewa, Po
land's license-built version of the Piper Seneca II. The 
M-26 00 prototype was flown for the first time on July 15, 
1986, powered by a PZL-F (Polish Franklin) engine. It was 
followed on June 24, 1987, by the M-26 01, with a more 
powerful Textron Lycoming engine, in the expectation 
that this might be more attractive to an export market. 
Main roles foreseen for the lskierka are civil flight train
ing and pilot selection for military training. Test flying 
has continued during 1990. (Data for M-26 01; figures for 
M-26 00 in parentheses.) 
Contractor: WSK-PZL Mielec, Poland. 
Power Plant: one PZL-F6A-350CA piston engine; 205 hp 

(M-26 00), or one Textron Lycoming AEI0-540-L 1850 
piston engine; 300 hp (M-26 01 ). 

Dimensions: span 28 ft 211., in, length 27 ft 2¥4 in, height 
9 ft 011., in. 

Weights: empty 2,072 lb (1,874 lb), gross 3,086 lb (2,645 
lb). ' 

Performance: max speed at S/L 199 mph (165 mph), 
stalling speed (flaps down) 69 mph (61 mph), T-0 to 
50 ft 1,870 ft (1,476 ft), landing from 50 ft 1,772 ft 
(1,411 ft), max range (with reserves) 1,006 miles (584 
miles), g limits (at 2,645 lb weight) +7/-3.5 (+6/-3). 

Accommodation: crew of two, in tandem . Rear seat ele
vated. 

Armament: none. 
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Model 201 AT Advanced Tr, Iner 
Introduced into the Mooney r, nge In 1989. lhe Model 

201 AT is a training version of lhn Mooney 201 SE (M20J) 
four-seat lightplane. It di ffers in t aving as standard a 14V 
DC electrfoal system, three-position cowl flaps , dual 
brakes, fu lly adjustable front seats with inertia-reel 
shoulder harness, whlte Instrument panel , black control 
wheels, standby vacuum system. th ree strobe lights. 
high-visibility striped external paint scheme, and a Ben
dix/King !FA training avionics p3ckage. Tt,e first e.lewn 
produclion 201ATs well! dellver<?d to the Embry-Riddle 
Aeronautical Unl versl ty In Flori a and the Florida lnsll
tute of Technology. A side-by-sid!l two-seater, designated 
EFS with a 260-hp AElO-$40 engine, Is offered to meet 
USAF's Enhanced Flight Screener requirement. (Data 
generally slmllar 10 rhose ol 201SE, which lo/low.) 
C<ln11actor: Mooney Alrcralt Cc,rporatlon, USA. 
Powe r Plant : one Textron Ly :omlng 1O·360-A3B6O 

piston engine; 200 hp. 
Dimensions: span 36 ti 1 in, len~th 24 ft 8 in. he ght 8 ft 

4 In, 
W&lghts : empty 1,784 lb, gross 2,74-0 lb. 
Performance : max speed al SIL 202 mph. econ cruising 

speed al 8.100 ft 175 mph, slalllng speed (gear and 
flaps down) 61 mpt, CAS, serv ce celling 18,600 fl. T•O 
10 50 ti 1,51711, landing from ft 1.610 ft . max range 
(no reserves) 1,21 9 miles. 

Accommodation: four seats, sl e by sJde In pairs. 
Armament: none, 

Mushshak 
The Al rcralt Manufacturing Factory (AMF) or the Paki• 

stan AeronaU1lcal Complex (PAC) ca1t1e Into being In 1981 
as a license production center tor the Swedish Saab Sa
larUSupport11r two/three-seat light aircraft, which had 
been chosen as·tralnlng and ob;ervation equipment for 
the Pakistan Army and Air Force. The llrst 92 aircraft. 
known by the Urdu name Ml.ish,:;hal< ('·proficient "), were 
assembled from kits, but subsequent manufaclure has 
been from raw materials. By earl / 1990, a total of 191 ha11 
been delivered to the Pakistan s~rvlces. with about iwo
thl rds going to the Army. The nited Arab Emirates Air 
Fo rce 1s reported to have ordered about 20 Mushshaks in 
1989; the Iran an revolu tionary ruard Is believed to have 
ordered 22 more. alter evaluatl r,g a first batch or three. 
Meanwhile, the AMF has tested a Mushshak with a 210 
hp Teledyne Contlnenlal TIO-3&J•MB engine In place or 
the original 200 hp Lycoming. ar•d all current production 
aircraft have this uprated power planL A feature of the 
desl_gn ls th e S' of wing swoeplo-ward that enhances lhe 
view from the cockpit Provision Is made lor lull lFA in
st rumen ration, radio. and armamenL (Data wlfh 200 hp 
Lycoming.) 
Contractor: Pakistan Aeronaubcal Complex. 
Power Plant: one Textron Lycoming 10-360-Al B6 p,ston 

engine: 200 hp. 
Dimensions: span 29 ft 0Y.! in. length 22 ft 11,,,; In, height 

8 It 61n in. 
W&lghts, empty 1 .424 lb, gro:;s 1.984 lb (aerobatic), 

2,845 lb (max), 
P&rformance: max speed at SIL 146 mph, cruising speed 

129 mph. stalling speed (llapu down) 67 mph, service 
celling 13,450 It, T-0 to 50 ft 1,263 ft , landing from 50 fl 
1,28011, endurance (with reserves) 5 h 10 min. g limits 
(aerobatic) + 6/- 3. 

Accommodation: two seats, sld3 by side, with provision 
fo r rearwa rd-facing seat or 2:eO lb of baggage to rear. 

Armament: six underwing ha ·dpoin ts (two carrying 
330 lb each. lour 220 lb each) ror two 7.62 mm ma
chine-gun pods. two pods or · x 75 mm rockets, four 
pods ol 7 x 68 mm rockets, 1E x 75 mm rockets. or six 
wire-guided antitank mlsslle.c. 

Plllan 
This fully aerobatic and Instrument flying lrainer was 
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designed by Piper as a spinoff from its Cherokee fan ily, 
embodying many components of the PA-28 Dakota rnd 
PA-32 Saratoga, The first of two prototypes, built by Pi
per, flew on March 6, 1981 . Production was then star:ed 
in Chile by ENAEA, a state-owned company establisl,ed 
by the Chi lean Air Force. Three aircraft were assembled 
from kits delivered from the US, and, after changes to :he 
design of the tail unit and deepening of the canopy, se• 
ries manufacture of the Pillan ("devil") began in Septr m· 
ber 1984. All 60 of the T-35A primary trainers and 20 
T-35B instrument trainers covered by initial contra::ts 
were delivered to the Chilean Air Force by spring 199C. In 
addition, 40 T-35Cs were supplied in kit form by ENAEA 
for assembly in Spain by CASA for the Spanish Air For::e, 
plus one attrition replacement. These serve as primary 
trainers with the Spanish designation and name E.26 Ta
miz ("sieve"), ind icating their role of sifting or grad ng 
trainee pilots. Ten T-35D instrument trainers were deliv
ered to the Panamanian Air Force in 1988-89, and a 
single-seat T-355 has been evaluated under a flight-l3st 
program started on March 5, 1988. It is powered currmt
ly by the standard Lycoming 10-540 but would have a ~20 
shp Allison 250-B1 7 turboprop if ordered into prod Jc
tion. (Data for T-35A.) 

SF.260M, Italian Air Force 

Contractor: Empresa Nacional de Aeronautics de Chile 
(ENAER), Chile. 

Power Plant: one Textron Lycoming 1O-540-Kl KS piston 
engine: 300 hp. 

Dimensions: span 29 fl O in, length 26 ft 3 in. height 8 ft 
8 in. 

Weights : empty 2,050 lb, gross (aerobatic) 2,900 lb, max 
gross 2,950 lb. 

Performance: max speed at Si l 193 mph, max cruising 
speed at 8,800 ft 166 mph IAS, stalling speed (gear and 
flaps down) 72 mph, service ceiling 19,160 ft, T-O run 
940 It, landing run 780 ft, max range (with reserves) 
748 miles, g limits + 6/-3, 

Accommodation: two seats, in tandem. Rear seat raised , 
Armament: none. 

PZL-130 Orlik 
Designed to cover a wide range of both civil and mili

tary pilot training, from preselection through basic, aero
batic, instrument, navigation, and weapons training , the 
original two piston-engined Orlik ("spotted eaglet ") 
prototypes made their first flights on October 12 and 
December 29, 1984 They were followed in 1988 by two 
preproduction aircraft, one with a 330 hp Vedeneyev 
M-14Pm radial engine and the other with a 280 hp PZL 
Ka lisz KB-AA, the latter aircraft having an increased 
wingspan of 29 It 6 in. In parallel development was a 
turboprop version, the Turbo-Orlik (which see). Both 
types have been evaluated by the Polish Air Force. which 
has chosen in favor of the turbine variant. As a result, the 
piston version, despite having received Polish aerobatic 
and utility category certification in 1988, seems likely to 
be abandoned. 
Contractor: PZL Warszawa-Okecie, Poland. 
Power Plant: one Vedeneyev M-14Pm or PZL Kalisz KB

AA rad ial piston engine; 330 hp and 280 hp, respec
t ively. 

Dimensions: span 26 fl 3 in, length 27 fl 8'¥4 in. height 
11 ft 7 in. 

Weights: empty 2,529 lb, gross 3,196 lb (aerobatic), 
3,527 lb (max). 

Performance (at aerobatic gross weight) : max speed at 
Si l 211 mph , max cruising speed at Si l 180 mph, stall
ing speed (gear and flaps down) 74 mph , service ceil
ing 14,000 ft , T-O run 1,115 ft, landing run 821 ft. max 
range (no reserves) 880 miles, g limits +6/ -3. 

Accommodation: crew of two, in tandem; rear seat ele
vated. 

Armament: two hardpoints under each wing for practice 
bombs, gun and rocket pods, or other weapon training 
stores. 

SF.260 
Designed by the talented Doti Ing Stelio Frati (the SF in 

its designation), more than 800 piston-eng ined examples 
of this delightful little Italian trainer have been sold 
worldwide. The SF.260A, B, and C were civil models. the 
first SF.260M military model being an improved and 
strengthened version of the A which first flew on October 
10. 1970, and subsequently became the Ital ian Air 
Force's standard primary trainer. From it was developed 
the SF.260W Warrior dual-role trainer/tactical support 
version, with underwing pylons for up to 661 lb of weap
ons or other stores. Countries now operating the M, the 
W, ora mix of both include Belgium, Bolivia, Brunei, Bur
kina Faso, Burundi, Chad, Ecuador, Ireland, Italy, Libya, 
Nicaragua, the Philippines, Singapore, Somalia, Thai
land, Tunisia, Uganda, ZaYre, Zambia, and Zimbabwe. 
The current improved and updated civil SF.260D has re
cently been ordered by Fox 51 of Texas, the first seven of 
which are for its Doss Aviation flying school for USAF ca
det pilot preselection duties. Forty other SF.260Ds have 
been ordered by the Turkish Air Force, in a coproduction 
deal with the domestic aircraft industry. (Data for 
SF.260M.) 
Contractor : Agusta SpA (Sesto Calende Works) (for

merly SIAI-Marchetti SpA), Italy. 
Power Plant: one Textron Lycoming O-540-E4A5 piston 

eng ine ; 260 hp. 
Dimensions: span over tiptanks 27 ft 4'¥4 in, length 23 ft 

31'2 in, height 7 ft 11 in . 
Weights : empty 1,797 lb, gross 2,425 lb (aerobatic), 

2,645 lb (max). (SF.260W, max gross 2,866 lb,) 
Performance: max speed at Sil 207 mph, max cruising 

speed at 4,925 ft 186 mph, stalling speed (gear and 
flaps down) 79 mph, T-O run 1,260ft, landing run 1,132 
ft , max range 1,025 miles, g limits (aerobatic) +6/ -3. 

Accommodation: two seats, side by side, with third seat 
to rear, 

Armament: none on SF.260M. 

T-25 Universal 
The Universal was designed in 1963, as the Neiva N 

621, to meet a Brazilian Air Force requirement. making 
its first flight on April 29, 1966. Of al l-metal construction , 
it has side-by-side seating under a rearward-s lid ing can
opy. One hundred and forty were built for the Brazilian 
Air Force between 1971 and 1978, and about 100 of these 
are still in service in two versions. The T-25 basic and ad
vanced trainer serves with the 2° Esquadrao de lnstru~ao 
Mrea and the Academia da For~a Aerea, plus some utili-
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ty units, while the T-25A is used in a light attack and re
connaissance role. Neiva also built ten Universals for 
Chile; these have since been replaced by the ENAER Pil
lan, but were passed on to the Air Force of Paraguay, with 
whose flying school about six are still in service. 
Contractor: Sociedade Construtora Aeronautica Neiva 

Lida, Brazil . 
Power Plant: one Textron Lycoming IO-540-K1 D5 piston 

engine; 300 hp. 
Dimensions: span 36 ft 1 in, length 28 ft 2112 in, height 9 ft 

9'¥4 in. 
Weights: empty 2,535 lb, gross 3,306 lb (aerobatic), 

3,747 lb (max). 
Performance (at aerobatic gross weight): max speed at 

S/L 186 mph, max cruising speed at S/L 177 mph, stall
ing speed (flaps down) 65 mph, service ceiling 20,000 
ft, T-O run 1,148 ft, landing from 50 ft 1,970 ft, range 
(with reserves) 621 miles. 

Accommodation: crew of two, side by side, with space 
for baggage or optional third seat at rear. 

Armament: two underwing hardpoints for 7.62 mm 
machine-gun pods. 

T67M Firefly 
The original Slingsby T67A was a license-built version 

of the French wooden-construction Fournier RF6B light 
aircraft. All subsequent models, including T67M Firefly 
two-seat military basic trainers, have airframes of glass
fiber-reinforced plastics, Basic model is the T67M Mk II 
(formerly Firefly 160), first flown on December 5, 1982; 
this has a 160 hp Textron Lycoming AEIO-320-D1 B en
gine and a new canopy with fixed windshield and up
ward-hinged/rearward-opening rear section, instead of 
the one-piece canopy of the civil T67s. The uprated 
T67M200 (previously Firefly 200), which flew for the first 
time on May 16, 1985, has an AEIO-360-A1E. Both mod
els have an inverted fuel/oil system and a 24V electrical 
system and are certificated to BCAR Section K and FAR 
Pt 23 in the aerobatic and utility categories, Customers 
for the T67M200 include the Royal Hong Kong Auxiliary 
Air Force (four), the Norwegian Government's flying 
academy (six), and the Turkish Aviation Institute at Anka
ra (16). Users of the T67M Mk II include the Royal Neth
erlands Air Force training school and civilian flying 
schools in Belgium, Japan, Switzerland, and the UK, 
(Data for T67M200). 
Contractor: Slingsby Aviation Ltd, UK. 
Power Plant: one Textron Lycoming AEIO-360-A1 E 

piston engine; 200 hp. 
Dimensions: span 34 ft 9 in, length 241101/4 in, height 7 ft 

9 in. 
Weights: empty 1,540 lb, gross 2,150 lb (aerobatic), 

2,250 lb (max). 
Performance: max speed at S/L 161 mph, max cruising 

speed at 8,000 ft 150 mph, stalling speed (flaps down) 
59 mph, T-O run 725 ft, landing run 870 ft, max range 
(with reserves) 575 miles, g limits +6/-3. 

Accommodation: two seats, side by side. 
Armament: none. 

UTVA-75A 
This adaptable Yugoslav light aircraft, designed by 

Dipl Ing Dragoslav Dimic, has been manufactured at Pan
cevo for well over a decade, nearly 400 now having been 
built for civilian flying clubs and the Yugoslav Air Force 
since the first flight of the UTVA-75A21 prototype on May 
19, 1976. This is the initial two-seat version, used for ba· 
sic training, glider towing, and a range of utility duties. 
Light weapon loads can be carried. The UTVA-75A41 is 
generally similar, but has four seats in pairs and no provi
sion for armament. It has a gross weight of 2,564 lb and 
slightly reduced overall performance, Ten preproduction 
examples were built. The UTVA-75AG11, first flown on 
March 3, 1989, is an agricultural version, The UTVA-75A 
is sturdily built and can operate from grass or unpre
pared strips of 500 ft or less. It is said to be entirely safe in 
an emergency landing, and UTVA claims that it has not 
suffered a single accident due to workmanship or struc
tural failure. (Data tor UTVA-75A21.) 
Contractor: UTVA-Sour Melaine lndustrije, Ro Fabrika 

Aviona, Yugoslavia. 
Power Plant: one Textron Lycoming IO-360-B1 F piston 

engine; 180 hp. 
Dimensions:span 31 ft 11 in, length 23ft4 in, height 10ft 

4 in. 
Weights: empty 1,51 O lb, gross 2,116 lb. 
Performance: max speed 133 mph, max cruising speed 

115 mph, stalling speed (flaps down) 51 mph, service 
ceiling 13,125ft, T-O run 410 ft, landing run 328 ft, max 
range (internal fuel) 497 miles, g limits + 6/ -3. 

Accommodation: two seats, side by side. 
Armament: pylon under each wing for a bomb, 220 lb 

cargo container, two-round rocket launcher, machine
gun pod, or drop fuel tank. 

Yak-52 
Forty-five years ago, the Yakovlev 0KB flew the proto

type of a primitive-looking tandem two-seat primary 
trainer designated Yak-18, It became the starting point 
for a family of aircraft numbered in many thousands, on 
which pilots of the Soviet air forces, the air forces of oth-
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er Warsaw Pact nations, and their friends gained their 
wings. The Yak-52 represents the ultimate development 
of the series, of which the configuration and structure 
have changed little through the years, except for the 
switch from fabric-covered to metal semimonocoque 
rear fuselage and the use of more powerful engines in 
smooth cowlings. In addition, the Yak-52 has a unique 
tricycle landing gear, in which all three wheels remain to
tally exposed under the fuselage and wings when re
tracted, to offer greater safety in a wheels-up emergency 
landing, Announced in late 1978, its manufacture was 
entrusted to the Romanian aircraft industry. Production 
at Bacau began in 1979, and the 1,000th example was de
livered from this plant in 1987. Expectation that Bacau 
would also build the Yak-53, single-seat counterpart of 
the Yak-52, does not seem to have been fulfilled. 
Contractor: lntreprinderea de Avioane Bacau, Romania. 
Power Plant: one Vedeneyev M-14P radial piston engine; 

360 hp. 
Dimensions: span 30 ft 61/4 in, length 25 ft 5 in, height 8 ft 

101/4 in . 
Weights: empty 2,205 lb, gross 2,844 lb. 

Performance: max speed at 1,640ft 186 mph, max cruis
ing speed at 3,280 ft 167 mph, stalling speed (gear and 
flaps down) 53-56 mph, service ceiling 19,685 ft, T-O 
run 558 ft, landing run 984 ft, max range 341 miles, g 
limits + 7/-5, 

Accommodation: two seats, in tandem. 
Armament: none. 

Turboprop Trainers 
EMB-312 Tucano 

Continuing its major impact on world markets, Brazil's 
Embraer company had recorded 507 firm orders for the 
Tucano ("toucan") military basic trainer by September of 
this year, plus 101 options. Deliveries totaled 396 by that 
time. Ten years had passed since the first prototype Tuca
no made its initial flight on August 16, 1980. The 118 pro
duction aircraft ordered by the Brazilian Air Force, as re
placements for its Cessna T-37Cs, were all delivered by 
September 1986; but it placed a contract for 10 more in 
January of this year, with options on another 40. Export 
sales began in 1983, when Honduras ordered 10 Tuca
nos, followed closely by the Egyptian government, which 
ordered 120, with options on 60 more, for its own air 
force and that of Iraq. All but the first 10 of these were 
delivered by Embraer in kit form for assembly by the Arab 
Organization for Industrialization (AOI) at Helwan, near 
Cairo. Further orders followed successively from the air 
forces of Venezuela (30), Peru (20), Argentina (30), Para
guay (6), and Iran (15), Several of these customers, in
cluding Honduras, Venezuela, Egypt, and Iran, have 
placed follow-on contracts. In addition, the reengined 
S312 version (which see) is being built by Shorts in 
Northern Ireland for the Royal Air Force. The French Air 
Force intends to purchase 50 Brazilian-built Tucanos, 
with strengthened wings like those of the RAF aircraft. 
improved deicing and demisting systems, and French 
avionics and instrumentation, and will award options fo r 
30 more. 
Contractor: Empresa Brasileira de Aeronautica SA, 

Brazil. 
Power Plant: one Pratt & Whitney Canada PT6A-25C 

turboprop; 750 shp. 
Dimensions: span 36 ft 6½ in, length 32 ft 41/4 in, height 

11 ft 1'¥4 in . 
Weights: empty 3,991 lb, gross (aerobatic) 5,622 lb, max 

gross 7,000 lb. 
Performance (at 5,622 lb weight): max speed at 10,000 ft 

278 mph, max cruising speed at 10,000 ft 255 mph, 
stalling speed (gear and flaps down) 77 mph, service 
ceiling 30,000 ft, T-O run 1,250 ft, landing run 1,214 ft, 
max range on internal fuel (with reserves) 1,145 miles, 
g limits +6/-3. 

EMB-312 Tucano, Egyptian Air Force (Denis Hughes) 

Fantrainer 600, Royal Thai Air Force 

Accommodation: crew of two, in tandem on Martin
Baker BR8LC ejection seats, Rear seat raised . 

Armament: four underwing hardpoints for up to 2,205 lb 
of stores, including (typically) two 0.30 in machine
gun pods, four 250 lb bombs, or four 7-tube rocket 
launchers. 

Fantrainer 400 and 600 
Designed for primary and basic flying training, to IFR 

standard, the Fantrainer has been built in two versions: 
the 400 and the more powerful but otherwise similar 600. 
The design is unique among current military trainers in 
having a ducted fan propulsion system, a concept stud
ied and developed by RFB for many years. The turbo-
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shaft eng ine ls mounted aft of the cockpits, with shaft 
drive 10 a fiva-blade ducted fan. Si.xteen Fantrainer 600s 
entered service wlth the Royal 1 hai Air Force from Janu
ary 1987 and currently serve in the pltot training role at 
Kampensaeng. The first one, suoplled complete by RFB, 
had GFRP wings: tM other 15 w.are suppl ed In assembly 
kil form, but wi thout wings. being completed on arri val 
by the addition of composite wl r.gs, purchased separate
ly from AFB. In a slmllar program, RTAF Is now assem
bling, and fitting locally developed metal wings to, 30 
Fantrainer 400s, after having raceived one composite
winged example-from the German manufacturer, Twenty 
or these should be completed by the end of th is year, with 
the-final 11 due tor completio~ In 1991 , The RTAF is the 
only customer for the Fantralr er. (Data for RTAF Fan• 
1raln11rs.) 
Contractors: Rhein•Flugzeugbau GmbH, Germany: and 

Royal Thai Air Force, Thallai ,d. 
Power Plant : one Allison 2-50-C10B turboshaft o/ 420shp 

(400), or 250-C30 of 650 shp (600). 
Dimensions (both}: span 31 It 1 I Ill in, lenglh 31 ft 1 v, in, 

height 10 Ii 41/l In. 
W&lghls: empty 2,811 lb (400). 2,921 lb (600): max gross 

4.012 lb (400), 4.122 lb (600) 
Performance (600 at max grO$S weigh!): max cruising 

spood a13,00011214 mph. s!illl lng speed 95 mph, ser• 
vice ceiling 25,000 It, T-0 run 920 ft (400), 820 fl (600), 
landing run (both) 8.20 fl. range (Internal fuel, 45 min 
reserves) 737 miles (400), 645 mi les (600), g llmils 
(ae robatic, both) +61-3. 

Accommodation: crew ol two, In tandem. Rear se;,t ele• 
vated. Rocket-assisted escapa system slandard, ejec
tion seals optional. 

Armament: none, but has pro ,!slon to carry lour luel 
drop tanks under wings. 

HTT-34 
In June 1984, HAL began Hight-testing a private

venture turboprop version of Its HPT-32 side-by-side two
seat basic trainer, under the esignation HTT-34. The 
prototype w.as produced by modificalion of the'ihird ex• 
ample of the HPT-32, which w-.;; retrofitted wlth an Alli· 
son 250-8170 turboprop. Alt of ihe firewall, the aJrtrame 
w.as virtually unchanged. A proproduction HTT-34 was 
rolled out oflh&Kanpur plantln early 1989, but no orders 
!or the aircratt have yet been aiinounced. II is being of• 
lered as a fully aerobatic multlrole alrcral~ sultable·for a 
wide range of ab In/fie training duties, but Inf.ended also 
for communications. search nd rescue, reconnals• 
SB11Ce. glider towing, and spo-t flying. VHF, UHF, and 
AOF avionics are standard. 
Contractor: Hindustan Aero ruutlcs Ltd (Kanpur Oivi• 

sion), India, 
Power Plant: one Alllson 250-El 7D turboprop: 420 shp. 
Dimensions: span 31 It 2 in, leng th 26115!1'• In, herght 9 ft 

SY.I In, 
Weights: empty 1.909 lb. gros,; 2,666 lb. 
Performance: max speed at 9,650 ft 171 mph, stalling 

speed (flaps down) 67 mph, service ceiling 26,000 ft. 
T-010 SO ft 810 ft , landing from SO-ft 1,247'ft, max range 
at 11,500 It 435 miles, g limi ts +61-3. 

Accommodation : two seats. side by side. Space for 44 lb 
of baggage lo rear of cockp 

Annament: none. 

L-90 TP Redigo 
Production of the Redlgo has begun, to fulfill a Finnish 

Ar Force contract for ten, to be delivered In 1-991-92, 
They will become part of a training system under which 
student pilots wlll .grad_u{lte dlmctly from lhe Redigo on 
10 the Air Force's Hawk advanced Jet t rainers. To make 
this possible, Val met oplimlz.eti the design 10 'cover prl· 
mary and basic. aerobatic, night, inslrument. navigation, 
formallon, and tactical flying training, drawing upon ax· 
perlence gained with the earl ier, piston-engined L-70 
Vlnka. Two prototypes were II n, one with an Al lison 
250 turboprop and the other with a similarly rated Turbo• 
mecaTP 319 turDoprop. The Allison has been chosen for 
production Redlgos. which al~o have new vertical tail 
surtaces, with an unswept ttn, revised do'¥1 fin, and en
largoo rudder. Uke the Vinka, .ach can be fitted with a 
second pafrof seats In the rearc,f the cabin, enabling It to 
be configured tor liaison or ob~ervat(o·n missions. Other 
roles can include-search and rnscue, photographic re
connaissance, and target towing. 
Contractor: Valmet Aviation In :lustries. Finland. 
Power Plant: one Allison 250-817F 1urboprop: 420 shp 

(flal rated). 
Dimensions: span 34 It 01-2 In, length 25 It 11 In, height 

9 114¼ In. 
Weigh~: empty 1,962 lb, gross (aerobatic) 2.976 lb, max 

gross 4,1 89 lb. 
Performance (at aerobatic g ro:is weight}: max speed at 

5,000 It 208 mph, max crui.s'ng speed al 9,850 ft 189 
mph. stalling speed (flaps down} 58 mph, service cell
ing 25,000 I t. T-0 run 640 ft, landing run 669 11, max 
range (with reserves) 932 miles, g limi ts 7/- 3.5. 

Accommoda11on: crew ol two side by side; space be, 
hind lhese for 1wo more seals or 440 lb of baggage. 
Zero/zero rocket escape system optional. 
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HTT-34 

L-90 TP Redigo (J. M. G. Gradidge) 

Omega 

PC-7 Turbo-Trainer, 
Swiss Air Force 

Armamen1: none specified, but three hardpoints un~er 
each wing can carry a total of up to 1,764 lb of ph~to
graphic, TV, radar. or reconnaissance pods and lWO 
flares, or other stores appropriate to role, ' 

Omega 
After using the f irst prototype Epsilon (which si,,e} a 

test-bed for the Tu rbomeca TP 319 turboprop engipe. 
Socata took development a stage further, as a pri,ate 
venture, by introducing additional changes to prod, ce 
the.Omega. Under the new designation TB 31 , this m de 
its fust flight on April 30, 1989, and made its public de ul 
at the Paris Air Show a few weeks laler. Allhough re in
ing some 60 percent commonality with the Epsilon. he 
Omega has a more fatigue-tolerant airframe. a wl er 

--------

maneuvering envelope, optional ejection seats, and a 
single sideways-opening bubble canopy instead of the 
Epsilon 's separate rearward-sliding hoods. (Data as for 
Epsilon, except as lol/ows.J 
Power Plant: one Turbomeca TP 319A2 turboprop ; 

488 shp (derated to 360 shp). 
Dimensions: length 25 ft 71,,2 in, height 8 ft 911.! in. 
Weights: empty 1,896 lb, gross 3,086 lb. 
Performance: max speed at S/L 322 mph CAS, max 

cruising speed at 15,000 11 288 mph, stalling speed 
(gear and flaps down) 74 mph, service ceiling 30,000 ft, 
T-0 to 50 ft 1,870 ft, max range 875 miles, g limits 
+7/-3.5. 

Accommodation (optional): Martin-Baker Mk 15FC ejec
tion seats, 

PC-7 Turbo-Trainer 
Swiss law does not permit Pilatus to export aircraft 

equipped for combat duties, so the PC-7 is marketed as a 
fully aerobatic turboprop basic trainer. It can, however. 
be seen in service in some countries carrying a wide vari
ety of stores on underwing weapon pylons that have 
been installed under separate contract by armament 
manufacturers. More than 400 PC-7s have been sold, and 
most of them delivered, for basic, transition, and aero
batic training, and, with suitable equipment added, for 
IFR and tactical training. Customers have included the 
air forces of Abu Dhabi (24), Angola (18), Austria (16), Bo
livia (36), Chad (2), Chile (Navy, 10), Guatemala (12), Iran 
(35), Iraq (52), Malaysia (44), Mexico (75), Myanmar (17), 
Netherlands (10), Switzerland (40). and some undis
closed countries. The first production PC-7 was flown on 
August 18, 1978. 
Contractor: Pilatus Flugzeugwerke AG, Switzerland. 
Power Plant: one Pratt & Whitney Canada PT6A-25A 

turboprop: 550 shp (flat rated). 
Dimensions: span 34 ft 1 in, length 32 ft 1 in, height 10 ft 

6 in. 
Weights: empty 2,932 lb, gross (aerobatic) 4,186 lb, max 

gross 5,952 lb. 
Performance (at 4,186 lb weight): max cruising speed at 

20,000 ft 256 mph, stalling speed (gear and flaps 
down) 74 mph, service ceiling 33,00011, T-0 run 787 ft, 
landing run 968 ft, max range (with reserves) 
745 miles, g limits +6/-3. 

Accommodation: two seats, in tandem; Martin-Baker 
Mk CH 15A lightweight ejection seats optional. Space 
for 55 lb of baggage all of seats. 

Armament: see above. 

PC-9 
Although the airframe of the PC-9 bears a close family 

resemblance to that of the earlier PC-7, the two trainers 
share only a 10 percent structural commonality. The 
PC-9 has a more powerful engine, raised rear cockpit, 
ejection seats as standard, a ventral airbrake, modified 
wing profiles and wingtips. new ailerons, a longer dorsal 
fin, mainwheel doors, and larger whools with high-pres
sure tires. The first of two preseries aircraft flew for the 
first time on May 7, 1984. Since that time, deliveries have 
been almost entirely to military operators, the first two 
customers being the Air Force of Myanmar (4, plus 2 
more later) and the Royal Saudi Air Force (30). Principal 
customer is the Royal Australian Air Force, which is ac
quiring 67 of a modified version known as the PC-9/A, 
with Bendix EFIS instrumentation, PC-7 low-pressure 
tires, and bulged mainwheel doors. The first two were 
supplied in flyaway form by Pilatus, followed by kits for 
the next six and major components for 11 more. The re
maining 48 are being built jointly by Hawker de Havilland 
and Aerospace Technologies of Australia (ASTA). Deliv
eries to the RAAF began on December 14, 1987. Other 
customers include Angola (5), Iraq (believed 20), Switzer
land (4), Cyprus, and the UK. Pilatus has teamed with 
Beech of the USA in offering a version of the PC-9 to 
moot the USAF/USN requirement for a Joint Primary Air
craft Training System (JPATS). Germany has bought 10to 
replace OV-1 OB Broncos as target tugs for operation on 
behalf of the Luftwaffe. 
Contractor: Pilatus Flugzeugwerke AG, Switzerland. 
Power Plant: one Pratt & Whitney Canada PT6A·62 

turboprop; 950 shp (flat rated). 
Dimensions: span 33 ft 2112 in, length 33 ft 4'¥4 in, height 

10 ft 8¼ in. 
Weights : empty 3,715 lb, gross (aerobatic) 4,960 lb, max 

gross 7,055 lb. 
Performance (at 4,960 lb weight): max speed at Si l 

311 mph, max speed at 20,000 ft 345 mph, stalling 
speed (gear and flaps down) 81 mph, service ceiling 
40,000 ft, T-0 run 745 ft, landing run 1,368 ft, max 
range (with reserves) 1,020 miles, g limits + 7/ -3.5. 

Accommodation: crew of two, in tandem. on Martin
Baker Mk CH 11A ejection seats. Rear seat raised. 
Space for 55 lb of baggage all of seats. 

Armament: see remarks under PC-7 entry. 

PZL-130T/TM·601 Turbo-Orlik 
Adaptation of the piston-engined Orlik (which see) to 

turboprop power was initiated in 1985, in a program with 
the Canadian company Airtech. The third Orlik, fitted 
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with a 550 shp Pratt & Whitney Canada PT6A-25A engine, 
made its first flight as the Turbo-Orlik prototype on July 
13, 1986, but was lost in an accident early the following 
year. Development. without Airtech, has continued since 
then , with the completion of two further prototypes : a re
placement PZL-130T, with the Canadian engine, and a 
PZL-130TM-601 , powered by a Czechoslovak Walter M 
601 E. Polish Air Force evaluation of the piston- and 
turbine-engined variants concluded in 1989 in favor of 
proceeding with the latter, with the Walter engine for a 
domestic version and the Canadian one for any export 
customers, An initial production batch of 10 Turbo-Orliks 
is now being built, of which five are for the Polish Air 
Force. Compared with the piston Orlik, the Turbo has a 
more slender engine cowling, modified landing gear, en
larged dorsal fin , and hydraulic instead of pneumatic ac
tuation of flaps and landing gear. 
Contractor: PZL Warszawa-Okecie, Poland, 
Power Plant: one Motorlet Walter M 601 E turboprop ; flat 

rated at 660 shp; or Pratt & Whitney Canada PT6A-25A 
of 550 shp. 

Dimensions: as Orlik, except length 28 ft 5¥4 in. 
Weights (PZL-130T): empty2,535 lb, gross3,483 lb (aero

batic), 4,751 lb (max with external stores). 
Performance (PZL-130T at aerobatic gross weight) : max 

speed at 15,000 ft 31 0 mph, max cruising speed at S/L 
272 mph , stalling speed (gear and flaps down) 72 mph, 
service ceiling 32,800 ft, T-O run 821 ft, landing run 
1,214 ft. max range (no reserves) 800 miles, g limits 
+6/ -3. 

Accommodation: as for Orlik. 
Armament: four underwing hardpoints for up to 1,411 lb 

of practice bombs, gun and rocket pods, or other 
weapon training stores. 

S312 Tucano 
Despite outward appearances, this British-buil t ver

sion of the EMB-312 Tucano (which see) has only about 
25 percent commonality with its Brazilian progenitor. It 
has a different engine, ventral airbrake, strengthened 
structure, new cockpit layout, and extensive British inter
nal equ ipment. It was chosen in March 1985 to replace 
the Royal Air Force's Jet Provost basic trainers, and 130 
have been ordered as Tucano T. Mk 1s, with a further 15 
on option, The first production example flew for the first 
time on December 30, 1986, and about 50 had been de
livered by September of this year. Deliveries began in 
June 1988, initially to the Central Flying School at RAF 
Scampton, which has 15. The first course of students be
gan training on Tucanos at No. 7 Flying Training School, 
Church Fenton, in December 1989. The 25 aircraft for 
this unit are being followed by 30 for No. 3 FTS at RAF 
College, Cranwell, from October this year, and 39 more 
are due for delivery to No. 1 FTS at Linton-on-Ouse, 
where they will be introduced from February 1992. The 
remaining 21 aircraft are for the Refresher Flying Flight 
at Church Fenton (12) and No. 6 FTS at Finningley (nine 
for navigator training). Under a January 1990 contract, 
Shorts is to provide the first 50 Tucanos with strength
ened flying controls, modified com/nav equipment, and 
structural improvements designed to extend fatigue life 
to 12,000 hours. 

For export sales of the Shorts version, four underwing 
hardpoints provide armament training and light attack 
capability. The first of 12 T. Mk 51s for the Kenyan Air 
Force flew on October 11, 1989, and deliveries have be
gun. Prior to the 1990 Gulf crisis, Kuwait had ordered 16 
T. Mk 52s. These export models have enhanced avionics 
and increased air-conditioning to compensate for the 
warmer climates involved. 
Contractor: Short Brothers pie, UK. 
Power Plant: one Garrett TPE331-12B turboprop; 

1,100 shp. 
Dimensions: span 37 ft 0 in, length 32 ft 41/• in, height 

11 ft 1:Y4 in. 
Weights : empty (aerobatic) 4,447 lb , gross 6,393 lb (aero

batic), 7,716 lb (max), 
Performance (aerobatic, at gross weight of 5,952 lb) : 

max speed 311 mph, normal cruising speed 276 mph, 
econ cruising speed at 20,000 ft 253 mph, stalling 
speed (gear and flaps down) 80 mph EAS, service ceil
ing 34,000 ft, T-O run 1,01 Oft, landing run 1,030 ft , max 
range (internal fuel, with reserves) 1,035 miles, g limits 
+7/ -3.6. 

Accommodation: crew of two, in tandem, on Martin
Baker Mk 8LCP ejection seats. Rear seat elevated. 

Armament: export version can carry up to 1,000 lb of 
stores on four underwing hardpoints, typically two 500 
lb or four 250 lb bombs, four rocket packs or practice 
bombs, two 0.50 in or two twin 0.30 in machine-gun 
pods. Airc raft fo r Kenya equipped with FN Herstal 
rocket pods and Forges de Zeebrugge 12.7 mm gun 
pods·. 

SA-32T Turbo Trainer 
First flown on May 31, 1989, the SA-32T is a joint proj

ect by the Jaffe and Swearingen companies of San Anto
nio, Tex., based on Ed Swearingen's high-performance 
SX300 piston-engined sporting aircraft, but with wings 
of modified design. Skin thickness of the all-metal air-
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PZL-130TM-601 Turbo-Orlik 
(Richard Malachowski) 

Tucano T. Mk 1, Royal Air Force 

SA-32T Turbo Trainer 

SF.260TP 

frame has been increased by 50 percent ; larger wheels , 
tires, and brakes are fitted ; and the nonpressurized, 3 ft 
5 in wide cockpit can be equipped with either a rocket 
extraction system or side-by-side Martin-Baker light
weight ejection seats, under a redesigned one-piece 
canopy with miniature detonating cord. The manufactur
ers claim that the combination of turboprop power and a 
NASA-designed laminar flow wing section gives han
dling characteristics similar to those of a jet aircraft, 
making the SA-32T suitable for forward air control and 
reconnaissance missions as well as training. An uprated 
version for single-seat antihelicopter combat is under 
consideration . 
Contractors: Jaffe Aircraft Corporation, and Swearingen 

Engineering and Technology Inc, USA. 
Power Plant: one Allison 250-B17D turboprop ; 420 shp_ 
Dimensions: span 24 ft 411.! in , length 22116 in, height 7 ft 

91/4 in . 
Weights: empty 1,560 lb , gross 2,600 lb. 
Performance: max speed at SIL 332 mph , normal cruis

ing speed at 20,000 ft 315 mph, stalling speed (gear 
and flaps down) 76 mph, service ceiling more than 
25,000 ft, T-O run 1,400 ft, landing run 1,100 ft, max 
range (no reserves) 1,105 miles, g limits +6/-6. 

Accommodation: crew of two, side by side ; baggage 
space behind seats. 

Armament : none. 

SF.260TP 
Although it has not achieved the same sales success 

as the piston-engined SF.260 (which see), the turboprop 
version of this Italian two/three-seat trainer has attracted 
orders for more than 60 from military customers which 
include Burundi (four), Dubai (five), Ethiopia (12), Haiti 
(five), Sri Lanka (nine), and Zimbabwe (reportedly 25). 
The TP flew for the first time in July 1980 and is identical 

to its piston-engined counterpart except for the engine, 
automati c fuel feed system, and an inset rudder tab. 
(Data as for SF.260, except as follows.) 
Power Plant: one Allison 250-B17D turboprop ; 350 shp, 
Dimensions: length 24 ft 31/4 in. 
Weights: empty 1,654 lb, max gross 2,866 lb 
Performance: max speed at 10,000 ft 262 mph, max 

cruising speed at 8,000 ft 248 mph, T-O run 978 ft, land
ing run 1,007 ft, max range (with reserves) 589 miles. 

T-5 
This two/four-seat turboprop primary trainer traces its an

cestry back to the pisto-ngined Beechcraft T-34 Mentor, 
which was produced by Fuji under a license agreement 
concluded with Beech Aircraft in 1953, Shortly after
wards, the Japanese company began building its own li
censed variants of the Mentor, all differing from the origi
nal US design in having wider center-fuselages to ac
commodate side-by-side seating. These Japanese mod
els have included the LM-1 Nikko four-seat liaison air
craft, LM-2 Nikko (uprated engine and optional fifth 
seat), KM-2 two/four-seat primary trainer for the Maritime 
Self-Defense Force, and a two-seat KM-2B counterpart 
for the Japan Air Self-Defense Force (JASDF designation 
T-3). In 1984 Fuji replaced the 340 hp piston engine of a 
company-owned KM-2 with an Allison 250 turboprop, 
this KM-2D prototype flying for the first time on June 28 
of that year. This has led to a program, launched in March 
1987, to replace the JMSDF's existing fleet of 31 KM-2s 
with a KM-2Kai (modified) version of the KM-2D embody
ing additional changes to the cabin structure and equip
ment. Deliveries to the JMSDF, under the designation 
T-5, began in August 1988. Eight T-5s had been ordered 
by March of this year. 
Contractor: Fuji Heavy Industries Ltd, Japan. 
Power Plant: one Allison 250-B17D turboprop ; 350 shp 

(flat rated). 
Dimensions: span 32 ft 11 1/4 in, length 27 ft 81/4 in , height 

9 ft 811.! in. 
Weights: empty 2,385 lb, gross (aerobatic) 3,494 lb, max 

gross 3,979 lb, 
Performance (at aerobatic gross weight except where in

dicated) : max speed at 8,000 ft 222 mph, econ cruising 
speed at 8,000 ft 178 mph, stalling speed (gear and 
flaps down) 65 mph, service ceiling 25,000 ft , T-O run 
990 ft , landing run 570 ft, range (at max gross weight, 
with reserves) 587 miles 

Accommodation: crew of two, side by side in aerobatic 
configuration. Second pair of seats behind these in 
utility version. 

Armament: none. 

T-34C 
In April of this year, Beech delivered to the US Navy the 

last of a final batch of 19 of these long-serving turboprop 
trainers. They had been built as replacements for attri
tion among the 334 earlier examples that the company 
had built for the Navy between 1977 and 1984-an out
standingly low incidence of replacement for an aircraft 
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that has logged well in excess o l one mill!on flight hours 
and has the lowest accident le of any aircrall In the 
USN's current inventory. Th e fi1sl YT-34C prololype was 
!!own in September 1973. but th- desig•n has, o1 course, a 
longer h!story even than this, having ~een praceded by 
two piston-eng ined early mo els, USAF's T-34A (450 
bu lll) and Navy'sT-348 (423 bull ). Ills the need to replace 
sucii a veteran design and th almost equally elderty 
twin-Jet Cessna T-37 that has given rise.to the important 
JPATS (Joint Primary Alrc raft Train ing System) requlre
mem for which many of the tr.1lners In this Gallery are 
bidding. Se~h also bull t 1S9T-:l4C-1 armament systems 
trainers, with FAC and light atta~k training capability, ror 
Argentina, Ecuador, Gabon. Indonesia, Morocco, Peru, 
Taiwan, and Uruguay. Most USN T-34Cs serve with Air 
Training Wing Sat NAS MIi ton, Fla.: six others were trans
ferred 10 the US Army, to serve a ; chase and photograph
ic aircraft for the Alrbo·rne-Special Operatlons"Test Board 
at Fort Bragg, N. C. (Data /or T-34C, except where lndf
Cllted.) 
Contractor: Beech Alrcran Co-poratlon, US/!,. 
Power Plant : on~ Prall & Whi tney <::anada PT6A-25 

turboptop: 400 shp (550 sh version optional~ 
Dimensions: span 33 fl 4 in, lsngth 28 It 81,Tin , he ight 

9 11 7 in. 
Weights: empty 2,960 11:1 , gross 4,300 11:1. 
Parformance: max.cr,ulslng sp..ed at 17.00011246 mph, 

stalling speed {gear and fl ap.s down) 61 mph, servlce 
ceiling 30,000 ft. T•O run 1,155 f~ landing run 740 fl , 
max range 614 mne·s, g limits + 61 - 3. 

Accommodation : two seats. i tandem. 
Armamen1 (T-3-IC-1 ): four undorwing hardpoints for to

ta l , ,200 lb· of s,tores. lnclucOng practice bomb/flare 
contalners, LAU-32 or LAU•59 rocket packs, Mk 61 
bombs, 'SUU-11 Mlnlgun po,1s, BLU-10/8 Incendiary 
bombs, AGM-2211 wheiiulded antlta.nk missiles, and 
target-towing equipment 

T-CH-1 
Using the airframe ot the N<1rth Amerlcan T-28A as a 

basis, Taiwan's Aero Industry D velopmenl Center began 
design of this turboprop traine.1 in late 1970, lo provide a 
home-produced basic t rainer for the Chinese Nationalist 
Air Force. The XT·CH-1 A fi rst prototype flew on Novem
ber 23, 1973, followed Just o r a year later by .an XT
CH-1 B prototype configurad for weapon training and 
counterinsurgency duUes. Co~struotlon was all-metal , 
and design ·reatures inc luded large-area slotted flaps 
and a rearward-sl id Ing canopy over Iha 'two tend.em 
~als. Production of 50 T-CH-1 s started In May 1976. end
ing about Hve years later. The nlrcraft Is no longer used 
extensively ror basic train ing, Uul many have beecn con
wrted for weapon training or light attack, being desig
nated A•CH-1 in the latter role 
Conltactor: Aero lrdustry Devulopmenl Cente r, Taiwan, 
Power Plant, one ll oonse-bull Textron Lycoming T53-

L-701 turboprop; 1,450 ehp. 
Dimens.ions: span 40 ft O In, leoglh 33·ft 8 Ir, , he ght 12 It 

O In. 
Weights: empty 5,750 lb, gross 7,500 lb (clean), 11 ,150 lb 

(max, with external s1o res). 
Performance (al 7,600 lb gross weight) : max speed at 

15,000 ft 968 mph, ma.x cruising speed at 15,00011253 
mph, ·sralllng speed 58 mph, service celling 32,000 f t, 
T-0 ru n 480 It, landlng run 600 ti, max range 1.250 
miles. 

Accommodation: crew ol two In tandem. 
Armament: four underwlng haropolnts for bombs, rock

et o r gun pods. or other stores. 

T-34C-1, Chinese Nationalist 
Air Force (Denis Hughes) 

T-CH-1, Chinese Nationalist Air Force 
(Denis Hughes) 

Jet Trainers 
AA300 Rigel 

Aerodis America, assisted by the experienced light air
craft engineer David B. Thurslon, is developing a fanily 
of aircraft utilizing the same basic low-wing, T-tailed,all
composites airframe. First member is a tour-seat piston
engined cabin monoplane, with tail-pusher prope ler, 
known as the AA200 Orion. Under construction in early 
1990 was the pressurized, tandem two-seat AA300 Ri,1el, 
which Aerodis hoped to fly in September and plans to 
market tor about one-third the price of competing prima
ry jet trainers. It intends to focus sales efforls initialll' on 

Alpha Jet, Qatar Emiri Air Force 
(Denis Hughes) 

AT-3, Chinese Nationalist Air Force (Denis Hugh,~s) 
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Third World nations in the Middle East, Asia, and the Pa
cific basin, although the Rigel has also been proposed as 
a contender tor the USAF/USN JPATS requirement. Also 
projected, as the third member of the family, is a single
seat light tactical version of the Rigel known as the 
AA330 Theta. 
Contractor: Aerodis America Inc, USA. 
Power Plant: one Garrett TFE109-3 or Williams Inter

national FJ44 turbofan; derated to 1,200 lb st. 
Dimensions: span 29 ft 0½ in, length 25 ft 11 in, height 

8 ft 8 in. 
Weights: empty 1,850 lb, gross 3,350 lb. 
Performance (estimated): max speed at 30,000 ft 426 

mph, stalling speed (flaps down) 71 mph, range (with 
reserves) 1,209 miles, g limits +9/-6. 

Accommodation: craw of two, in tandem, on lightweight 
ejection seats. Rear seat elevated, 

Armament: single stores hardpoint under each wing and 
one on fuselage centerline. 

Alpha Jet 
The initial versions of the Alpha Jet were conceived, 

developed, and built as a Franco-German collaborative 
program. The first prototype flew on October 26, 1973. 
Production lines wera established by Dassault and Dor
nier, from which 176 trainers were delivered to the 
French Air Force and 175 close-support Alpha Jets to the 
German Air Force, in 1978-85. All had essentially identi
cal structure, landing gear, power plant, and standard 
equipment; but the German aircraft have since been fit
ted with uprated (3,175 lb st) Larzac 04-C20 turbofans 
and are now receiving improved instruments, a stall 
warning indicator, better landing gear cooling, a three
axis damping system, and provision for carrying two 
Sidewinder self-defense missiles and a podded 27 mm 
Mauser gun. Export orders for the trainer/light attack 
model were placed by Belgium (33), Egypt (30, designat
ed MS1), Ivory Coast (7), Morocco (24), Nigeria (24), Qatar 
(6), and Togo (6). The Arab Organization tor Industrializa
tion (AOI) assembled most of the aircratttorthe Egyptian 
Air Force at Helwan. When Dassault developed an alter
native close-support version, with added inertial plat
form, head-up display, laser rangefinder, and radar altim
eter, seven were ordered by Cameroon and 15 (as MS2s) 
by Egypt, of which 11 were coproduced by AOI. Several 
developed versions of the Alpha Jet have been marketed 
but have not yet been sold, They include the current Al
pha Jet2 dedicated combat aircraft, tor day/night attack, 
antishipping strike, and anti helicopter missions; and the 
Alpha Jet 3 trainer, with a CRT raster HUD combined 
with a collimated head-level display, rear cockpit CRT 
monitor, and lateral multifunction displays and key
boards in each cockpit. 
Contractors: Dassault Aviation, France, and Dornier 

Luftfahrt GmbH, Germany. 
Power Plant: two SNECMA/Turbomeca Larzac 04-C6 

turbofans standard; each 2,976 lb st. Two 3,175 lb st 
Larzac 04-C20s now standard for German close sup
port aircraft, optional for other variants. 

Dimensions (trainer): span 29 ft 1 0:Jl4 in, length 38 ft 
6112 in, height 13 ft 9 in . 

Weights (trainer): empty 7,374 lb, gross 11,023 lb, max 
gross with external stores 17,637 lb. 

Performance (at 11,023 lb weight, 04-C6 engines): max 
speed at 32,800 ft Mach 0.85, max speed at S/L 621 
mph, stalling speed (gear and flaps down) 104 mph, 
service ceiling 48,000 ft, T-O run 1,215 ft, land ing run 
1,640 ft, radius of action (with reserves) at high altitude 
764 miles on internal fuel, 901 miles with external 
tanks, g limits (ultimate) + 12/ -6.4. 

Accommodation: crew of two, in tandem, on Martin
Baker AJRM4 zero height/104 mph, or B10N series 
zero/zero, ejection seats. 

Armament: centerline stores pylon, or pod for 30 mm 
DEFA or 27 mm Mauser gun. Provision tor two hard
points under each wing for 18-tube rocket packs, 
bombs of up to 882 lb, cluster bombs, 30 mm gun 
pods, Sidewinder or Magic air-to-air missiles, Maver
ick air-to-surface missiles, a reconnaissance pod, drop 
tanks, and other stores. Max load on five pylons 5,510 
lb. 

AT-3 
Designed under a 1975 contract, this tandem-seat, 

twin-turbofan trainer flew for the firsttime on September 
16, 1980. Sixty were built and have served since 1984 as 
the standard basic and advanced trainers of the Chinese 
Nationalist Air Force. With a 6,000 lb external stores ca
pacity, the AT-3 has always offered potential for second
ary ground attack and maritime strike missions. In 1989, 
work was begun on upgrading two aircraft tor evaluation 
in a close support role, with added Westinghouse APG-
66 radar and lira-control system. If considered viable, the 
remaining 45 AT-3s will be modified in a similar way. Lear 
Siegler International is prime contractor for this upgrade 
program, 
Conlractor: Aero Industry Development Center, Taiwan. 
Power Plant: two Garrett TFE731-2-2L turbofans; each 

3,500 lb st, 
Dimensions: span 34 ft 3:Jl4 in, length 42 ft 4 in, height 

14 ft 3:Jl4 in. 
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Weights: empty 8,500 lb, gross (clean) 11,500 lb, max 
gross 17,500 lb. 

Performance (at max gross weight): max speed at Si l 
558 mph, max cruising speed at 36,000 ft 548 mph, 
stalling speed (gear and flaps down) 104 mph, service 
ceiling 48,000 ft, T-O run 1,500 ft, landing run 2,200 ft, 
max range (internal fuel) 1,416 miles. 

Accommodation: crew of two, on tandem zero/zero ejec
tion seats. Rear seat elevated. 

Armament: two hardpoints under each wing and one un
der fuselage for up to 6,000 lb of bombs, flare dispens
ers, or rocket launchers. Centerline hardpoint can be 
occupied instead by a semirecessed machine-gun 
pack or (in conjunction with outboard underwing py
lons) an aerial target system. Provision for air-to-air 
missiles on wingtip launch rails, 

C-101 Aviojet 
Thirteen years alter the first of lour prototypes of the 

Aviojet flew for the first time, on June 27, 1977, its pro
duction and development are continuing. Ninety-two of 
the original C-101EB fully aerobatic basic and advanced 
trainers were built under the designation E.25 Mirlo 
("blackbird") for the Spanish Air Force. These aircraft 
have 3,500 lb st Garrett TFE731-2-2J engines. An armed 
export version, with a 3,700 lb st TFE731-3-1J turbojet, 
was ordered by Chile (14 C-10188-02) and Honduras (4 
C-101 BB-03). All but the first lour of the BB-02s were as
sembled under license by ENAER in Chile, with partial 
local manufacture, and have the official Chilean Air 
Force designation T-36 Halcon ("hawk"). Duri~g 1982, 
ENAER and CASA initiated development of a dedicated 
attack version of the Aviojet, designated C-101CC-02 in 
Spain and A-36 Halc6n by the Chilean Air Force. The first 
of two prototypes flew on November 16, 1983, and 23 
similar production A-36s, with more powerful TFE731-5-
1J engines, are being manufactured currently for the 
Chilean Air Force, All Halc6ns now have a nose-mounted 
ranging radar, ventral gun pod, and six underwing weap
on pylons. Sixteen basically similar C-101CC-04s serve 
with the Royal Jordanian Air Force. An enhanced train
ing version, with the TFE731-5-1J engine and additional 
avionics, including a Ferranti HUD, weapon aiming com
puter, inertial platform, and Doppler velocity sensor, flew 
for the first time on May 20, 1985, as the C-101DD, Its fur
ther development is being discussed as a joint venture by 
CASA and ENAER, which is also negotiating with the 
Chilean Air Force a follow-on contract for 20 more A-36s. 
(Data for C-101 CC.) 
Contractor: Construcciones Aeronauticas SA, Spain 
Power Plant: one Garrett TFE731-5-1J turbofan ; 4,300 

lb st, with military power reserve (MPR) rating ol 4,700 
lb st. 

Dimensions: span 34 ft 91/2 in, length 41 It O in, height 
13 ft 111/• in. 

Weights: empty 7,716 lb, gross (trainer, clean) 10,075 lb, 
max gross 13,890 lb. 

Performance (at 9,921 lb weight, except where indicat
ed) : max speed at 15,000!twith MPR 518 mph, stalling 
speed (gear and flaps down) 102 mph IAS, service ceil
ing 42,000 It, T-O run 1,835 ft, landing run 1,575 ft, ferry 
range (with reserves) 2,303 miles, g limits at 10,582 lb 
weight + 7,5/-3.9. 

Accommodation: crew of two, in tandem on Martin
Baker Mk 10L zero/zero ejection seats. Rear seat 
raised . 

Armament: bay beneath rear cockpit for quick-change 
packages, including a 30 mm DEFA gun with 130 
rounds, twin 12.7 mm Browning machine guns, recon
naissance camera, ECM package, or laser designator. 
Six underwing hardpoints for up to 4,960 lb of stores, 
including four LAU-10 rocket packs, six 250 kg bombs, 
two Maverick air-to-surface missiles, or lour BIN200 
napalm bombs. 

CM 170 Magister 
More than 900 examples of this French jet trainer were 

built between 1953 and 1969, and more than one-third of 
these are still in service, including about 300 with origi
nal customers France (more than 160, including 12 na
valized CM 175 Zephyrs), Israel (80), Belgium, Lebanon, 
and Morocco. Other operators include the air forces of 
Algeria, Bangladesh, Cameroon, El Salvador, Gabon, Ire
land, and Libya, with some of which they perform alter
native weapon training/counterinsurgency duties, Most 
aircraft in service are of the basic Magister version with 
880 lb st Marbore IIA turbojets, but the final 137 aircraft 
were Super Magisters (also designated CM 170) with the 
uprated Marbore VI power plant. A modernized proto
type Fouga 90A, with elevated rear seat, Astafan turbo
fan engines, and upgraded cockpit, flew in August 1978 
but failed to secure any orders, Between 1981 and 1986 
Israel 's Magisters, which have the local name Tzukit 
("thrush "), were rebuilt and upgraded by IAl's Bedek Avi
ation Division under a program known as AMIT (Ad
vanced Multimission Improved Trainer~ These aircraft 
are unarmed but have a capability for patrol and recon
naissance missions. (Data for Super Magister.) 
Contractor: Aerospatiale SNI (originally Fouga), France. 
Power Plant: two Turbomeca Marbore VI turbojets; each 

1,058 lb st. 
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C-101DD Aviojet 

CM 170 Magister, Belgian Air Force 

G-4 Super Galeb 

Dimensions: span over ti planks 39 It 1 0 in, length 33 ft 
0 in, height 9 It 2 in. 

Weights: empty 5,093 lb, gross 6,280 lb (clean), 7,187 lb 
(max, with external stores). 

Performance: max speed at S/L 435 mph, max speed at 
30,000 It 451 mph, service ceiling 13,125 It, T-O run 
1,970 ft, range (with reserves) 870 miles. 

Accommodation: crew of two, on tandem ejection seats. 
Armament: two 7.62 mm machine guns, with 200 rds/ 

gun, in nose; hardpoint under each wing for rocket 
launcher, wire-guided missile, or bomb. 

G-2AGaleb 
Designed in the late 1950s and first flown in May 1961, 

the straight-winged Galeb ("gull") was in production for 
21 years (1963-83). About 200 were built for the Yugoslav 
Air Force, plus six exported to Zambia in 1971 and 50 for 
Libya (G-2A-E) lour years later. Libya still has about 30 for 
training and light attack duties, and some 75-100 are 
thought to remain in Yugoslav service, although the lat
ter are steadily being replaced by the sweptwing G-4 Su
per Galeb (which see). 
Contractor: Vazduhoplovna lndustrija SOKO, Yugo

slavia. 
Power Plant: one Rolls-Royce Viper 11 Mk 22-6 turbojet; 

2,500 lb st. 
Dimensions: span 34 ft 4½ in, length 331111 in, height 

10 It 9 in. 
Weights: empty 5,775 lb, gross 7,438 lb (trainer), 9,480 lb 

(max), 
Performance: max speed at 20,350 ft 505 mph, stalling 

speed (flaps down) 98 mph, service ceiling 39,375 ft , 
T-0 run (grass) 1,610 It, landing run (grass) 1,310 ft, 
range 770 miles, g limits + 8/ - 4. 

Accommodation : crew of two, on tandem ejection seats. 
Armament: two 12.7 mm machine guns in nose, with 80 

rds/gun; lour underwing hardpoints for bombs or 
rocket pods. 

G-4 Super Galeb 
With a configuration very similar to that of the BAe 

Hawk, the Super Galeb is very different from its straight
winged G-2 predecessor (which see). The two prototypes 

(first flights July 1978 and December 1979) and a small 
preproduction batch (first flight December 1980) all had 
a level tailplane fitted with elevators, but an all-moving 
tailplane with marked anhedral was made standard for 
the production version, up to 200 of which are believed to 
have been ordered for the Yugoslav Air Force. Their first 
task was to replace that service's aging Lockheed T-33 
trainers and Jastreb single-seat light strike aircraft, but 
they are also replacing, on a one-to-one basis, the earlier 
G-2 Galebs, and 150 or more G-4s have now been deliv
ered , Units include the YAF Academy at Zadar, an ad
vanced training school at Pula, and (from this year) the 
Academy's Flying Stars aerobatic display team. Although 
lighter than the Hawk, with a lower-powered engine, the 
Super Galeb has an impressive weapon-carrying ability 
which should be significantly improved early next year 
with the first flight of the new G-4M version. This will 
have an upgraded nav/attack system and other avionics 
including head-up and other multifunction displays, IFF, 
a flight data recorder, and rails for wingtip-mounted mis
siles. This is thought to be the model ordered recently by 
Myanmar (20); production is expected to start in 1992. 
The Super Galeb has also been proposed to meet the US 
JPATS requirement. (Data for G-4.) 
Contractor: Vazduhoplovna lndustrija SOKO, Yugo

slavia 
Power Plant: one Rolls-Royce Viper Mk 632 turbojet ; 

4,000 lb st. 
Dimensions: span 32 ft 5 in, length 38 It 11 in, height 

1411 0½ in , 
Weights: empty 7,165 lb, gross 10,495 lb (training), 

13,955 lb (max) 
Performance (at training gross weight): max speed at 

19,680 It 565 mph, landing speed 103 mph, absolute 
ceiling 49,200 ft, T-O run 1,745 ft, landing run 1,805 ft, 
range with two drop tanks (with reserves) 1,635 miles, 
g limits +8/- 4.2. 

Accommodation: crew of two, in tandem on Martin
Baker Mk J10 zero/zero ejection seats. Rear seat ele
vated, 

Armament: removable centerline gun pod containing 23 
mm GSh-23L twin-barrel cannon with 200 rds. Two py
lons under each wing for such weapons as napalm 
tanks, cluster bombs containing eight 35 lb fragmen
tation munitions, containers lor40 antipersonnel or 54 
antitank bomblets, 16-tube rocket packs, triple carri
ers for 220 lb bombs, 12.7 mm gun pods, or drop fuel 
tanks. Max weapon load 2,822 lb (3,968 lb in G-4M). 

Hawk 
The Hawk T, Mk 1, powered by a 5,200 lb st Adour 151 

turbofan, has been the standard basic/advanced flying 
and weapons trainer of the Royal Air Force since the fall 
of 1976. Unarmed T. Mk 1 s serve with the Central Flying 
School at RAF Scampton and No. 4 Flying Training 
School ; they are scheduled also to undertake a naviga
tion training role with No. 6 FTS, starting in 1992. Eighty
eight of the 176 Hawks delivered to the RAF, including 
those of the renowned Red Arrows aerobatic display 
team, are wired to carry a Sidewinder missile under each 
wing, in addition to the standard underbelly 30 mm gun 
pack, to accompany radar-equipped Phantoms and Tor
nados on medium-range air defense sorties as compo
nents of the UK Mixed Fighter Force. These aircraft are 
designated T. Mk 1A. 

The initial export Hawk 50 series, with more powerful 
(5,340 lb st) Adour 851 turbofan, 70 percent greater dis
posable load, and 30 percent longer range, was sold to 
Finland (50 Mk 51, with a 12.7 mm centerline gun instead 
of the standard 30 mm Aden), Kenya (12 Mk 52), and Indo
nesia (20 Mk 53). The further improved Hawk 60 series, 
with lour-position flaps, modified wing leading-edge de• 
vices, and other refinements, has attracted orders from 
Zimbabwe (8 Mk 60), Dubai (9 Mk 61), Abu Dhabi (16 Mk 
63), Kuwait (12 Mk 64), Saudi Arabia (30 Mk 65), Switzer
land (20 Mk 66). and South Korea (20 Mk 67). More spe
cialized and higher-performance two-seat and single
seat strike versions are respectively designated Hawk 
100 and 200 series. These have been ordered or selected 
by the air forces of Abu Dhabi (12 Srs 100), Brunei (16 Srs 
100), South Korea (100 Srs 100/200), Malaysia (6 Srs 100 
and 32 Srs 200), Oman (20 Srs 100/200), and Saudi Arabia 
(60 Srs 100/200); most will have the optional lit of wingtip 
rails for Sidewinder air-to-air missiles. 

Total Hawk sales now exceed 650, including the US 
Navy's T-45A Goshawk, which is described separately. 
(Data for Hawk 60 series.) 
Contractor: British Aerospace pie, UK. 
Power Plant: one Rolls-Royce Turbomeca Adour 861 

turbofan; 5,700 lb st, 
Dimensions: span 30 ft 9'1'• in, length (incl probe) 38 It 

11 in, height 13 ft 11/• in. 
Weights : empty 8,267 lb, gross 11 ,350 lb (clean), 18,739 

lb (max). 
Performance: max speed 644 mph, max Mach number in 

dive 1,2, service ceiling 50,000ft, T-O run 1,800ft, land• 
ing run 1,700 ft, ferry range with two drop tanks 2,530 
miles, g limits +8/-4. 

Accommodation: crew of two, in tandem on Martin
Baker Mk 1 OB zero/zero ejection seats. Rear seat ele
vated , 
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Annamenl: centerline pac~ for 30 mm Aden gun with 
120 rds, or pylon, plus two pylons under each wing. 
Within overall max of 6,800 11 ,. typl cal loads can In 
clude centerline gun pack or mconoal=nce pod and 
four underwing rocket packs ; seven 1,000 lb bombs; 
th lrty-slx BO lb runway den laf bombs; five 600 I b cluster 
bombs ; four Sidewinder/Mag ic air-to-air ml_ssUes; two 
Mavellck ai r-I0-su rface missilel and IW<J drop tan ks ; or 
a SeaEagleantlshlp missi le, two SfdewIn·ders.and two 
drop tanks. 

HJT-16 Klran 
Deliveries of this side-by-side tVIQ-Sl!.3I jet tralnerto the 

Indian Air Fori:e ended during 1939. The prototype otthe 
original ,ersion al the Klran had frown for lhe.r.rsI time in 
September 1964, and deli,eries-or 118 Vipe,-(ln9ined M_k Is 
to the Indian Air Forwbegan in the spring of 1966. The Mk I, 
intended for basic flying training only, vta$1ollowed by a Mk 
IA with a hardp(!lnt under each wl g to permit the car:,lage 
of practice anmament-lor weapors training. About 80 Mk 
IAs were bulll lo"r lhe IAF and Indian Navy befo re being 
supplanted In 1982 by the moro powerluf Kiran Mk II , 
This .er.ston utillies the same Orpheus turbojet as HAl"s 
Ajeel version of the Folland/Hawker Slddeley Gnat fight 
lighter, together with updated In. ruments and avionics. 
an impro,;ed hydraulic system. a d an addltlonaf pair of 
underwing stations for enhance d weapon-<:arrying ce, 
pability In either training or counterinsurgency roles. 
The Ki ran Mk II lfewfor the nrsttlme on July 30, 1976; 61 
were produced for the lndlar, A r Force. (Data for Mk /1.) 
Conlrllcfor: HlndUS1an Aeronautit:s Ltd (Bangalore Com• 

plex~ lndla 
Power Plant: one Rolls-Rcyce Orpheus 701-05 turbojet; 

4,200 lb st. 
Dlmenlllons: span 35 ft l V• In. length 34 ft-91k In, height 

11 1111 In. 
Weights: empty 6.603 lb, gro~ (clean) 9.369 lb, max 

gross 11 ,023 lbc · 
Performance {al max gross welght}: max speed at SIL 

418 mph, max cruising speed at 15.000 It ~S mph IAS, 
stallfng speed wear and flaps down) 98 mph IAS, SJ!f· 
vice celling 39.375 n, T-O run 1,77211. landing from 50 
It 4.725 ft. mall range (Internal fuel) 457 miles. 

A"ccommodalion: side-by-side-Marlin-Baker H4HA ze ro• 
height ejection seats for crew of two. 

Armament: two 7.62 mm machine guns In nose; two 
hardpoints under each wing far 551 lb bombs, 18-iube 
roc;kct pods. or drop 11m1<.s. ·· 

1-22 lryd 
The first of four prototypes of the 1-22 lry<l (" Iridium") 

jet 1Jalner and light attack alrcra"t was flown for tM firsl 
time on March 3, 1985. It is cl.early Intend!!<! as asucces-
sol to the long-s·erving TS-11 Iskra, production of which 
came lo an end at PZL Mielecin 1987afler 550 (Including 
50 for India) had been manufactured during the previous 
24 ye;,rs. The 1-22 Is larger and more ~pable than the 
Iskra and is able to perform reconnaissance and close 
supporl missions In addlt.ion to 11s primary function as 
an adva.nced jel trainer. II Is deS!igned lo. cover the l ul l 
spectrum of pilot. navigation. ai r combat. and laet.ical 
training, dayornlgh!_and In adverseweathm: and s-able 
to operate from unprepared airstrips. Service l ife has 
been calculated on lhe bass oJ 2,500 flyfng hours or 
10.000 tak·eol1s and landings. and the airf rame is 
stressed for laler introduction, if required. of more pow· 
artul engines and an Increased o- dnance I.cad . In this re
spect, a 3,305 lb SI engine designated K-15 Is under de
velopment in Poland and may b<!c intended for use In lhe 
1-22. . 
Contractor: lnstytut Lolnlclwa {Aviation lnst.ltula). Po-

land. 
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HJT-16 Kiran Mk II, Indian Air Force 

1-22 lryd (Lech Zielaskowski) 

IA 63 Pampa (Air Portraits) 

IAR-99 Soim, Romanian Air Force 

Power Plan!: two PZL Rzesz6w SO-3W22 turbojets; each 
2.425 lb st. 

Dimensions: span 31 fl 6 in, length 43 ft 41/, in, height 
14ft 1¼ in. 

Weights: empty 8,735 lb, gross 16,519 lb. 
Performance: max speed at S/L 568 mph, max cruising 

speed at altitude 574 mph, service ceiling 41,340ft, T-O 
run 2,525 ft, landing run 1,085 ft, max range (internal 
fuel) 1,037 miles, g limits +8/-4. 

Accommodation: crew of two, on tandem zero-height/94 
mph ejection seats. Rear seat elevated. 

Armament: one 23 mm GSh-23L gun in underfuselage 
pack, plus two hardpoints under each wing for up to 
2,645 lb of bombs, guided or unguided rockets, or (in
board stations only) drop tanks. 

IA 63 Pampa 
Development of the Pampa was started in 1979, initially 

to replace the Argentine Air Force's aging Morane-Saul
nier Paris Ills in the basic, advanced, and weapons t rain
ing roles. FMA, the national Military Aircraft Factory, en
listed the technical assistance of Dornier of Germany, 
which, in particular, built the wings and tailplanes of the 
prototypes, The first of these flew on October 6, 1984. 
Delivery of the 18 production aircraft ordered at that 
stage by the Air Force began in May 1988, and 12 were in 
service with the IV!h Air Brigade at El Plumerillo, Mendo• 
za, by the spring of this year. All will be fitted retrospec
tively with a podded 30 mm gun and underwing weapon 
pylons in due course. Meanwhile, the Air Force has been 
evaluating two of the prototypes fitted with more ad
vanced avionics and a HUD. From the 19th aircraft, a 
more powerful Garrett TFE731-3G engine will become 
standard. Orders for the Argentine Air Force currently to
tal 100 Pampas; in addition, FMA has teamed with LTV of 
the US to enter the aircraft for the USAF/USN JPATS 
competition for a new primary trainer. 
Contractor: Fabrica Militar de Aviones, Argentina. 
Power Plant: one Garrett TFE731-2-2N turbofan in first 

18 aircraft; 3,500 lb st. Subsequent aircraft will have 
TFE731-3G; 4,500 lb st. 

Dimensions: span 31 ft 9¼ in, length 35 ft 9¼ in, height 
14 ft 1 in. 

Weights: empty 6,219 lb, gross 11,023 lb. 
Performance: max speed at 22,965 ft 509 mph, max 

cruising speed at 13,125 ft 464 mph, service ceiling 
42,325 fl, T-O run (at 8,157 lb weight) 1.477 fl, landing 
run 1.411 fl, range (standard fuel) 621 miles, max 
range (auxiliary fuel) 932 miles, g limit + 4.5. 

Accommodation: crew of two, on tandem UPC (Stencel) 
zero/zero ejection seats. Rear seat elevated . 

Armament: hardpoint under fuselage and two under 
each wing for up to 2,557 lb (with standard fuel) of gun 
pods, bombs, and rockets. With uprated engine, exter
nal load can be increased to 3,748 lb. 

IAR-99 Soim 
Existence of an indigenously designed Romanian jet 

trainer first became known in 1983, when an illustration 
and brief details appeared in an industry leaflet released 
at that year's Paris Air Show, Powered by a nonafterburn
ing version of the engine-built in Romania under Rolls
Royce license-used in the IAR-93 close support/ 
ground-attack aircraft, the Seim ("hawk") flew for the 
first time in December 1985. Design features include hy• 
draulically boosted aileron controls and a nonsteerabfe 
nosewheel. The Romanian Air Force has ordered 50, 
with options on 100 more, for both intermediate and ad
vanced training and for a secondary ground-attack role. 
Deliveries, which began in 1988, had totaled more than 
20 by the middle of this year, and the type is being offered 
for export. Plans are in hand for developed versions with 
improved nav/attack system, uprated engine, and even 
afterburning. 
Contractor: Aircraft Industry Craiova, Romania. 
Power Plant: one Rolls-Royce Viper Mk 632-41M turbo

jet. 
Dimensions: span 32 fl 3'¥4 in, length 36 fl 1112 in. height 

12 ft 9½ in. 
Weights: empty 7,055 lb, gross 9,700 lb (training), 12,257 

lb (ground attack, with external stores). 
Performance (trainer): max speed at S/L 537 mph, ser

vice ceiling 42,325 ft, T-O run 1,477 ft, landing run 
1,805 fl. max range 683 miles, g limits + 7/-3. 

Accommodation: crew of two, in tandem on zero/zero 
ejection seats. Rear seat elevated. 

Armament: two hardpoints under each wing for bombs, 
gun or rocket pods, drop tanks, or other stores; under
fuselage attachment for 23 mm gun pack with 200 rds. 

Jet Squalus F1300 NGT 
The initials NGT in the designation of the Jet Squalus 

(Latin "shark") indicate that it was conceived as an "all
through" trainer to meet a specification similar to that 
which had been issued for USAF's Next Generation 
Trainer (Fairchild T-46A) program. Design and prototype 
construction were entrusted to the much respected Ital
ian engineer Doti Ing Stelio Frati, and the first prototype 
was built around a TFE109·1 turbofan of the kind devel
oped especially for the T-46A. II made its first flight on 
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April 30, 1987, and was to be joined this year by a second 
prototype with an uprated engine. A third prototype, with 
a pressurized cockpit and other advanced features, is 
under construction. 

The Jet Squalus is intended to be suitable for all stages 
offlying t raining from initial pi lot screening, primary, and 
basic through to part of the advanced syllabus, including 
weapons training . In 1989, the Portuguese government 
signed a letter of intent for at least 100, to be manufac
tured in that country by OGMA. Some 30-35 of these 
would be for the Portuguese Air Force, others for civil 
agencies and export. The Jet Squalus is also offered as a 
candidate for the USAF/USN JPATS trainer competition. 
(Data for first prototype.) 
Contractor: Promavia SA, Belgium. 
Power Plant: one Garrett TFE109-1 turbofan ; 1,330 lb st. 

Second prototype has TFE109-3 of 1,600 lb st. 
Dimensions: span 29 ft 8 in, length 30 ft 811.! in, height 

11 ft 9:Y4 in. 
Weights: empty 2,866 lb, gross 5,291 lb. 
Performance (TFE109-1 engine) : max speed at 14,000 ft 

322 mph, normal operating speed 299 mph, stalling 
speed (gear and flaps down) 77 mph, service ceiling 
37,000 ft, T-O run 1,100 ft, landing run 1,200 ft , ferry 
range (max internal fuel at20,000ft) 1,150 miles, glim
its (aerobatic) + 7/ -3.5. 

Accommodation: crew of two, side by side on Martin
Baker Mk 11 ejection seats. 

Armament: two hardpoints under each wing for a total of 
up to 1,323 lb of gun pods, rocket launchers, practice 
bombs, or fuel tanks. 

K-8 Karakorum 8 
Detail design of this tandem two-seat jet trainer was 

started by NAMC one month after a preliminary model 
was exhibited at the Paris Air Show in June 1987. Repre
sentatives from the People's Republic of China had made 
it known that they were seeking an international partner 
in the program. Pakistan subsequently emerged as that 
partner, at which stage the aircraft was named after the 
mountain range forming part of the border between the 
two nations, and its designation was changed from L-8 to 
K-8. The first of five prototypes was scheduled to fly be
fore the end of 1990, and it is estimated that at least 100 
production Karakorums will be required to meet the cur
rent needs of the Pakistan Air Force. Like other aircraft in 
this category, they will not only satisfy all basic flying 
training roles but will also have a capability for weapons 
training and light close support combat missions. 
Contractors: Nanchang Aircraft Manufacturing Compa-

ny, People's Republic of China, and Pakistan Aeronau
tical Complex. 

Power Plant: one Garrett TFE731-2A-2A turbofan ; 3,600 
lb st. 

Dimensions: span 31 ft 7¼ in , length (incl nose probe) 
38 ft O:V4 in, height 13 ft 9'¥4 in. 

Weights : empty 5,637 lb, gross (clean) 7,716 lb, max 
gross 9,259 lb. 

Performance (estimated at clean gross weight) : max 
speed at S/L 497 mph, service ceiling 42,650 ft , T-O run 
1,345- 1,411 ft, landing run 1,674-1,706 ft, max range 
with internal fuel 870 miles. 

Accommodation: crew of two, in tandem on Martin
Baker CN10LW ejection seats. Rear seat elevated. 

Armament: one 23 mm gun pod under center fuselage; 
two hardpoints under each wing for gun or rocket 
pods, bombs, missiles, drop tanks (inboard pylons 
only), or a single reconnaissance pod. 

L-29 Delfin 
Nearly two-thirds of the 3,600 or so Delfins that were 

built by the Czechoslovak Aero factory were for the 
USSR, the bulk of the remainder being supplied as the 
standard jet trainer- to all other Warsaw Pact member 
states except Poland.At least nine other nations received 
L-29s, of which Afghanistan, Egypt, Mali , and Syria still 
have the type in their inventories. A Viper-powered proto
type flew for the first time on April 5, 1959, but the do
mestic M 701 turbojet was fitted to the second prototype 
and became standard in the production L-29, which was 
in continuous production from 1961 until 1974. An L-29R 
version of the Delfin ("dolphin") was produced for light 
attack duties, equipped with underwing stores pylons 
and nose-mounted cameras. The single-seat L-29A Ak
robat model of the early 1970s was not produced in 
quantity. Many original operators have replaced or sup
plemented their L-29s with its successor, the L-39 Alba
tros (which see), (Data for standard L-29.) 
Contractor: Aero Vodochody National Corporation, 

Czechoslovakia.. 
Power Plant: one Motorlet Walter M 701 c 500 turbojet; 

1,960 lb st. 
Dimensions: span 33 ft 9 in, length 35 ft 511.1 in , height 

10 ft 3 in. 
Weights: empty 5,027 lb , gross 7,231 lb (clean), 7,804 lb 

(max, with external stores). 
Performance (at 7,165 lb gross weight) : max speed at 

Si l 382 mph, stalling speed (flaps down) 81 mph, ser
vice ceiling 36,100 ft, T-O run 1,805 ft, landing run 
1,444 ft, max range with underwing tanks 555 miles. 
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Jet Squa/us F1300 NGT 

Model of K-8 Karakorum 8 
(Air Portraits) 

L-29 De/fins, Soviet Air Force 
(Tass) 

sion ; other L-39 operators include Algeria, Bulgaria, 
Ethiopia, Nigeria, and Vietnam. All of these models have 
a 3,792 lb st lvchenko Al-25TL turbofan. Principal chang
es in the L-39MS are the use of a new and more powerful 
DV-2 turbofan . developed primarily in the Soviet Union 
but produced in Czechoslovakia. The airframe and avi
onics have also been upgraded, with all new equipment 
of Czechoslovak manufacture, including a HUD, Deliver
ies to the Czechoslovak Air Force will begin next year, to
gether with two aircraft to the Soviet Union for evalua
tion, followed by production deliveries by the end of 
1991 . The L-59export version will have a Western engine 
and avionics, but no selection of a suitable power plant 
has yet been made. L-39/59 deliveries are reducing to a 
predicted 100 a year, from 150-160, as a result of the po
litical changes in eastern Europe, but are expected to 
continue until at least 1997-98. (Data for L-39MS.) 
Contractor: Aero Vodochody Narodni Podnik, Czecho-

slovakia. 
Power Plant: one DV-2 turbofan; 4,850 lb st. 
Dimensions: span incl tiptanks 31 ft 3½ in, length 40 ft 

O in, height 15 ft 81/4 in. 
Weights: empty 9,380 lb, gross 12,202 lb. 
Performance: max speed at S/L 490 mph, at 16,400 ft 

540 mph, stalling speed (gear and flaps down) 106 
mph, service ceiling 38,400 ft, T-O run 2,133 ft, landing 
run 2,365 ft, range 745 miles, 

Accommodation: crew of two, in tandem on zero 
height/31-503 mph VS-2 ejection seats (Martin-Baker 
Mk 10 zero/zero seats optional). Rear seat elevated , 

Armament: one 23 mm GSh-23 twin-barrel gun in center
line pod; four underwing pylons for a total of 2,425 lb 
of stores, including bombs up to 1,102 lb, rocket pods, 
IR air-to-air missiles (outer pylons only), drop tanks, or 
(port inner pylon only) a daylight camera pod. 

MB-326 and Impala 
One of many first-generation jet trainers powered by 

the remarkable Viper engine, the Aermacchi MB-326 
prototype first flew on December 10, 1957, with a Viper 8 
turbojet. This was changed to a higher-powered Viper 11 
(2,500 lb st) in the initial production MB-326 for the Ital
ian Air Force and the 326B (for Tunisia), E (Italy), F (Gha
na), H (Australia), and M (South Africa). The strength
ened wings of the E (each with three pylons) were com
bined with the more powerful Viper 540 to produce the 
trainer/light attack MB-326GB built by Aermacchi for Ar-

L-39MS Albatros (Letectvi + Kosmonautika!Vaclav Jukl) 

Accommodation: crew of two, on tandem ejection seats. 
Rear seat elevated. 

Armament: single attachment point under each wing for 
rocket pod, 7.62 mm machine-gun pod, 220 lb bomb, 
or drop fuel tank, 

L-39/59 Albatros 
The L-39MS, latest variant of this much-produced suc

cessor to the L-29 Delfin, made its debut atthe 1990 Farn
borough Air Show in the UK. By then, 2,800 earlier mod
els of the L-39 had been delivered since 1974, more than 
80 percent of them to the Soviet Union, where they serve 
as the principal jet trainers for new pilots of the Soviet air 
forces. The Czechoslovak Air Force uses L-39s for all pi
lot training, including that of helicopter pilots. Other 
customers for the L-39C basic and advanced flying train
er have included the air forces of Afghanistan, Cuba, and 
the former German Democratic Republic, The L-39Z0, 
with strengthened wings for additional stores carriage, 
has been exported in large numbers to Iraq, Libya (some 
transferred to Egypt), and Syria. Romania and Bulgaria 
received the L-39ZA ground-attack/reconnaissance ver-

gentina, Zafre, and Zambia, and by Embraer for the air 
forces of Brazil, Paraguay, and Togo. The Brazilian ver
sion is known as the AT-26 Xavante. Final Italian-built 
variants, both with a 4,000 lb st Viper 632, were the 
single-seat MB-326K and two-seat MB-326L, the former 
for operational training/ground attack and the latter for 
advanced training. Atlas Aircraft Corp. in South Africa 
built 151 examples of the MB-326M under license as Im• 
pala Mk 1 trainers and a further quantity of MB-326Ks as 
the Impala Mk 2. All 11 of the countries mentioned, plus 
Dubai, still operate various models of the MB-326. (Data 
for MB-326GB). 
Contractor: Aermacchi SpA, Italy. 
Power Plant: one Rolls-Royce Viper 20 Mk 540 turbojet ; 

3,410 lb st 
Dimensions: span 35 ft 71/4 in , length 35 ft 01/4 in, height 

12 ft 2 in. 
Weights: empty 5,920 lb, gross 10,090 lb (train ing), 

11,500 lb (max, with external stores) 
Performance (trainer at 8,680 lb gross weight, internal 

fuel only) : max speed 539 mph, max cruising speed 
495 mph, service ceiling 47,000 ft, T-O run 1,350 ft, 
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Iandln9 from SOit 2,070 ti, ra ge (with reserves) 1,150 
miles. 

Accommodation: crew of two, on tandem ejection seats. 
A1mamen1: three attachment points under each wing for 

up to 4,000 lb of g·un or ro1:ket ~ds. bombs, wire
guided mi sslles. camera pack, or drop fuel tanks. 

MB~339 
The prototype MB-339 first f,ew on August 12. 1976, 

and the first production MB-339A on July 20, 1978, The 
101 MB-339A9 bulllfor1heltal an Ai r Force Included four 
MB-339RM (rad/om/sure) callbrallon al rcraf! and 15 MB· 
339PANs forthe Frecce Tricolor! aerobatic display team, 
the la.tier having the normally standard wingtip tanks de
leted to aid formation keeping. Primary role of the sian
dard MB-339A s for all phases of advanced trainl ng, but 
the Italian ai rcraft are camouflaged for use also as an 
emergency close air support force. Before production 
ended in 1987. Aen'nacchl also built a further 57 ol th is 
version, which has a 4,000 lb st / iper MIC. 63.2-43 turbojet. 
for the Argentine Navy (10) and the air lorces.ol Dubai (5). 

'.Ghana (2), Malaysia (12), Nigeria (1 2), and Peru (16), In 
1985, Aermacchl Introduced tt e uprated MB-339B. No 
orders were placed. but on December 17, 1985. It flew the 
prototype or th.e·MB,,.339C, an linproved trainer/close air 
support vers on with ad,ianced avionics that Include a 
dlgltal nav/atlack system, The C model has a modilied 
nose and new vert ical tall surfa,-.es, Twenty were built for 
the ltaHan Air For~ lrom 1988, and this year the Royal 
New Zealand Air Force orde red 18, deliveries or which 
are to begin In March. To replace No. 14Squadron Strik~ 
masters at Ohakea. these will h,rve HOTAS controls. GEC 
Avionics radar and nav/attack ~omputer, a Kaiser HUD
WAC, Litton INS, Honeywell radar altimeter. FIAR laser 
rangefinder, Tracor chaf/tnate dispenser. and Elettronlca 
active ECM pod. Aermacchi, Le CIC.heed. and Hughes are 
teamed for the USAF/USN JPATS competition. (Data for 
MBEJ..339C.) 
Contract.or: Aenmacchl SpA, lu ly. 
Power Plant: one Rolls-Royce Viper Mk 680-43'1urbojet; 

4,400 lb st. 
Dimensions: span over integn l Hptanks 36 fl 9¥• In, 

length 36 fl ,ov, in, height 13 ft 1 Y• In. 
Weights: 81'!'1P1Y 7,297 lb, grc ss 10.218 lb (t,ai ning), 

14,000 lb (maxi 
Perfonmance (al training grosa weight): max speed al 

SIL 560 mph, li me to 30.000 ft 6 min 42 sec. max range 
(clean) 1,221 mlles. g limits + 81 - 4. 

Accommodation: crew ol two. n tandem on Martin• 
Baker IT10F zero/zero ejecti on seats. Rea.r seat ele
vated. 

Armament: six undeiwlng hardpolnts for rocke1s or SO 
mm to 5 In ca!lbl!r, 500 lb bornbs, 100 mm runway de
molition bombs, AIM-9L Sidewinder and Magic air-to
air missiles, AGM-65 Maverick ai r-to-ground missiles. 
Marte Mk II sea•skimmlng anl lshlp missiles, and other 
wea~ns. 

MicroJet 200 B 
Despite the obvious attra.ctlon or high performance in 

an ai rcraft with low initial and operating oosts, the ruture 
of thi s diminutive French tralnm looks Increasingly un• 
certain, allhOugh development !lying continues. Sfnce 
th e llcst lllght of a prototype on .June 24 , 1980, lhere have 
been throe preproductio~ Micr~jets, these_ making their 
f irst lllghts on May 19. 1983,January 5, 1985. and Novem
ber 4, 1986. The first of them was lost ina 1985 accident, 
but the second demonsirated the potential of the design 
by Introduci ng un·derwlng hardpofnts for stores car
riage, and reappea.rad at the 1389 Paris Air Show with 
vertical extensions to Its V tall nil to provide improved 
di rectional stability, If the MlcroJet does go into produc
tion, the Intention Is to Increase engine T-0 rating pro• 
gressively 10 405 lb st lb impro,-e performance and pay
load, with parilcular emphasis <>n the al ri:raf rs ability 10 
undertake an antihelicopter combat role, The following 
data apply to this projected ve· sion. 
Contractor: MloroJet SA, France. 
Power Plant: two Mlcrolurbo TRS 18-1 turbofets; each 

326 lb st. 
Dimensions: span 24 ft !W• in , lt-ngth 21 ft 1o v.i In, height 
9ft~ in. 

Weights: empty 1,719Ib, gross ~.513 lb (aerobatici 2,866 
lb (max). 

Performance (estimated) : max cruising speed at 18,045 
It 287 mph, stalling speed (c ear and llaps down) 83 
mph. service ceiling 30,000 II T-0 run 2,461 n, landing 
run 1.427 I!, max range (wit ~ reserves) 461 miles. ·g 
limits (aerobatic) 7/-3.5. 

Accommodation : two seats, side by side. Starboard seal 
staggered aft of port seat for added comfort . 

Armament : no detalls availablo. 

S.211 
Since the fi rst prototype s.2 11 made I.ts initial flight on 

April 10, 1981, there have been 1hree confirmed custom
ers lor over 50 aircraft, with a possible fourth order re
ported recently. First and majot operator lslheAepubllc 
or Singapore Air Force. which r3celved the first six of 30 
as ltallan•bullt complete al re rat · and the remaining 24 In 
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S.211 (Air Portraits) 

Su-28 (J. M. G. Gradidge) 

T-2, Japan Air Self-Defense Force 

CKD (component knocked down) form for assembl) by 
Singapore Aerospace. All of these have been comple ed . 
In a similar arrangement, the Philippine Air Force re
ceived four Italian-built S.211s, and is now taking d liv
ery ol a further 14 bei ng assembled locally by Phllipp; ~e 
Aerospace Development Corp. Dellveries to the PAF be
gan in September 1989, and Its 18 alrcraf1 will serve .'11th 
the 100th Training Wing al Fernando AB, the 5th Flgtjter 
Wing at Basa AB. and (for ground support) al Maotan -~B. 
Four S.21 1s were dellwred to the ai r force of Haiti, a d a 
recent report .suggests that a slmila.r-quantlty has boon 
ordered by Uganda. Agusta, w ith Grumman as Its ;us 
partner, has proposed the s.21 1 as a candidate for J PATS 
and is developing an improved attack version wit a 
lightweight HUD and Omega navigation computer. 
Contractor: Agusla SpA (Sesto Ca!ende Works) (fornier-

ty SIAI-Marchettl~ Italy, 
Power Plant: one Prall & Whitney Canada JT15D'4C 

turbotan; 2,500 lb st. 
Dimensions: span 27 ft 8 in, length 30 ft 611., in, height 

12 ft 511., in. 
Weights: empty 4,078 lb, gross 6,063 lb (clean), 6,94-1 lb 

(max, armed). 
Performance (at 5,511 lb gross weight): max cruising 

speed at 25,000 ft 414 mph, stalling speed (gear .Ind 
flaps down) 86 mph, service ceiling 40,000 fl, T-O run 
1,280ft, landing run 1,185ft, max range (internal f11el, 
30 min reserves) 1,036 miles. g limits + 6/ -3 (cle,rn), 
+ 51 - 2.5 (with external stores). 

Accommodation: crew of two, on tandem Martin-Baker 
Mk 10 zero/zero ejection seats. Rear seat elevated . 

l 

Armament: two hardpoints under each wing for up to 
1,455 lb of single• or twin-gun machine-gun pods, can· 
non pods, rocket launchers, bombs, napalm tanks, 
cartridge throwers, two camera/IA reconnaissance 
pods, or two drop fuel tanks. 

Su-25/28 
The Su-25UT, known to NATO as "Frogfool·B," has 

been developed from the Su·25K single-seal close sup
port aircraft as an advanced trainer for use by the Soviet 
Union's paramilitary DOSAAF organization. Except for 
the UT's humpback appearance, resulting from ele,iation 
of the rear seat under a continuous framed canopy, and a 
taller tail fin, its basic airframe differs little from that of 
the Su-25K. The Su-25UB is similar to the UT, but retains 
the full armament of the single-seater for weapons train
ing and can be filled with a tail hook tor aircraft carrier 
deck landing training. 

An export version of the trainers, designated Su-28, 
was demonstrated at the 1989 Paris Air Show, It was dis· 
played there without the gun and underwing weapon py
lons of the Su-25K and UB, and with a blanking plate re
placing the flat nose window for a laser rangefinder and 
marked target seeker. Up to four underwing auxiliary 
fuel tanks can be carried for ferrying. (Data for Su-25UT 
and Su-26.) 
Contractor: P. 0 . Sukhoi 0KB, USSR. 
Power Plant: two Tumansky R-195 nonafterburning 

turbojets; each 9,921 lb st. 
Dimensions: span 47 ft 111., in, length 50 ft 8 in, height 

17 ft 101/4 in. 
Weights: normal T-O 29,100 lb, max gross 37,965 lb. 
Performance: max speed at S/L 621 mph , min speed 

(clean) 146 mph. T·O run (clean) 1,640 ft, landing run 
1,640 It, range (clean) 348 miles at low altitude, 652 
miles at 23,000 fl, ferry range 1,335 miles, g limits (ulti· 
mate) +81-2. 

Accommodation : crew of two, in tandem on ejection 
seats, 

Armament: normally none, although provisions re
tained. 

T-2 and T-2A 
The XT-2 prototype, which flew on July 20, 1971, had 

the distinction of being the first supersonic aircraft de
signed and built by the Japanese aerospace industry. It 
entered production to meet the requirements of the Ja
pan Air Self-Defense Force for an advanced jet t rainer, 
with weapons training capability. Ninety production air· 
craft were delivered, of which 28 were configured as T-2 
advanced trainers and the remaining 62 as T-2A combat 
proficiency trainers. Six T-2As were passed to the 
JASDF's official aerobatic display team, the Blue Im
pulse, in 1982. Earlier, the T-2 had formed the basis of the 
Mitsubishi F-1 single-seat close air support fighter, 
which was also put into series production for the JASDF. 
Production of the T-2 and T-2A ended in 1988. 
Contractor: Mitsubishi Heavy Industries Ltd, Japan. 
Power Plant: two lshikawajima-Harima TF40-IHI·801A 

(license Rolls-Royce Turbomeca Adour Mk 801A) 
turbofans; each 7,305 lb st with afterburning. 

Dimensions: span 25 ft 101/4 in, length 58 ft 7 in, height 
14 ft 5 in. 

Weights: empty 13,905 lb, gross 28,219 lb. 
Performance (clean): max speed Mach 1.6, service ceil

ing 50,000 ft, T-O run 2,000 ft 
Accommodation: crew of two, on tandem Daiseru/ 

Weber zero/zero ejection seats. Rear seat elevated. 
Armament: one Vulcan JM61 multi barrel 20 mm cannon 

in lower fuselage, aft of cockpit on port side. Hard
points on underfuselage centerline and two under 
each wing for drop tanks or weapons. Wingtip attach
ments for air-to-air missiles. 

T-4 
The specification to which the T-4 intermediate trainer 

was developed called for high subsonic maneuverability 
and an ability to carry external stores under the fuselage 
and wings. The first of four prototypes began its flight 
test program on July 29, 1985, progressing so well that 
an initial batch of twelve T-4s, of an expected total of 
around 200, began to enter service with the Japan Air 
Self-Defense Force in September 1988. Fifteen aircraft 
equip the 31st Flying Training Squadron of the 1st Air 
Wing at Hamamatsu, near Tokyo; the 33d and 35th FTS 
were also expected to be flying T-4s before the end of 
1990, as replacements for an aging fleet of Lockheed 
T-33As and Fuji T-1A/Bs. In addition to its training role, 
and reequipping the JASDF's Blue Impulse display team, 
the T-4 is expected to be used for liaison and other du
ties , Orders up to FY 1990 total 91 production aircraft. 
Contractor: Kawasaki Heavy Industries Ltd, Japan. 
Power Plant: two lshikawajima-Harima F3-IHl-30 turbo-

fans; each 3,680 lb st 
Dimensions: span 32 ft 71/.> in, length 42 ft 8 in, height 

151111/4 in. 
Weights: empty 8,157 lb, gross (clean) 12,125 lb, max 

gross 16,535 lb. 
Performance (at clean gross weight): cruising speed 

Mach 0.75, service ceiling 50,000 ft, T-O run 1,800 ft, 
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landing run 2,200 ft, max range (with two drop tanks) 
1,036 miles, g limits +7.33/-3. 

Accommodation: crew of two, on tandem UPC (Stencel) 
ejection seats. Rear seat elevated. 

Armament: two hardpoints under each wing tor drop 
tanks or other stores; underfuselage pylon tor target 
towing equipment, an ECM/chaff dispenser, or an air 
sampling pod. 

T-33A Shooting Star 
Elderly though it may be, the Lockheed T-33, in various 

forms, continues to give useful service to a score or more 
of the world's air forces, a survey of which shows perhaps 
600 examples still playing an active training (T-33A), 
counterinsurgency (AT-33Ai or tactical reconnaissance 
(RT-33A) role. Largest fleets are those of Canada, whose 
over 50 CT-133s have 5,100 lb st Rolls-Royce Nene en
gines; and Turkey (75 + ), Greece (nearly 50), and Japan 
(over 100). Other operators include Bolivia, Colombia, 
Ecuador, Guatemala, Honduras, Iran, South Korea, Mexi
co, Nicaragua, Pakistan, Philippines, Portugal, Taiwan, 
Thailand, and Uruguay. During its long career, there have 
been various attempts to "face-lift" the T-33. One of the 
latest is by Vol par, which is ottering a T-33V engine retro
fit package replacing the Allison J33 turbojet with a 4,750 
lb st PW300 turbofan. (Data for T-33A.) 
Contractor: Lockheed Aircraft Corporation, USA. 
Power Plant: one Allison J33-A-35 turbojet; 4,600 lb st. 
Dimensions: span 38 ft 1011., in, length 37 ft 9 in, height 

11 ft 4 in. 
Weights: empty 8,084 lb, gross 11,965 lb. 
Performance: max speed at SIL 600 mph, max speed at 

25,000 ft 543 mph, service ceiling 47,500 ft, range 
1,345 miles. 

Accommodation: crew of two, in tandem. 
Armament: none in T-33A. 

T-37 Tweet 
The familiar Tweet, one of the two main types that 

JPATS is destined to replace later in the 1990s, began life 
as the Cessna Model 318, which flew for the firsttime on 
October 12, 1954, and entered US service as a primary 
and intermediate trainer in 1957. More than 400 original 
T-37As, with 920 lb st J69-T-9 engines, were reengined to 
T-37B standard, combined production of the two models 
reaching almost 1,000. The T-37C, produced to fill MAP 
orders only, was generally similar to the B but had provi
sion for underwing armament and tiptanks. Apart from 
the several hundred still in USAF service, T-37Bs and/or 
Cs are operated today by the air forces of Chile, Colom
bia, Germany, Greece, South Korea, Myanmar, Pakistan, 
Portugal, Thailand, and Turkey. Also in service with sev
eral air forces is the A-37B Dragonfly attack version, with 
more powerful J85 engines and heavier armament. (Data 
for T-37B.) 
Contractor: Cessna Aircraft Company, USA. 
Power Plant: two Continental J69-T-25 (license Turbo

meca Marban§) turbojets; each 1,025 lb st. 
Dimensions: span 33 ft 91/.l in, length 29 ft 3 in, height 9 ft 

211., in. 
Weights: empty 3,870 lb, gross 6,574 lb. 
Performance: max speed at 25,000 ft 426 mph, cruising 

speed at 35,000 ft 360 mph, stalling speed 85 mph, ser
vice ceiling 35,100ft, T-O to 50ft2,000ft, landing from 
50 ft 2,545 ft, max range (with reserves) 932 miles. 

Accommodation: crew of two, on side-by-side ejection 
seats. 

Armament (T-37C): provision for two 250 lb bombs un
der wings, or tour Sidewinder air-to-air missiles, and 
tor fuselage-mounted camera. 

T-38 Talon 
As USAF's first supersonic trainer, the YT-38 first flew 

in April 1959, and nearly 1,200 production T-38As were 
delivered over the next decade, the final contract being 
placed in 1970. More than 1,100 of these were for USAF, 
which still has about 800 in service, Forty-six were allo
cated tor US-based training of West German pilots; 
NASA received 24 on which its astronauts carried out 
spaceflight readiness training; and 18 others wentto the 
US Navy. More than 130 of the USAF aircraft were modi
fied to AT-38Bs for specialized weapons training, with an 
underfuselage gun pod and practice bomb dispensers, 
There are three other present-day operators of the 
T-38A: Portugal, Taiwan, and Turkey, with approximate 
strengths of 12, 21, and 20, respectively. (Data for T-38A.) 
Contractor: Northrop Corporation, USA. 
Power Plant: two General Electric J85-GE-5A turbojets; 

each 3,850 lb st with afterburning. 
Dimensions: span 25 ft 3 in, length 46 ft 411., in, height 

12 ft 10½ in. 
Weights: empty 7,164 lb, gross 12,093 lb. 
Performance: max speed at 36,000 ft more than 812 

mph, typical cruising speed at 43,400 ft 578 mph, stall
ing speed (flaps down) 156 mph IAS, service ceiling 
above 55,000 ft, T-O run 2,500 ft, landing run 3,000 ft, 
range (with reserves) 1,093 miles. 

Accommodation: crew of two, on tandem ejection seats. 
Rear seat elevated. 

Armament: none in T-38A. 
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T-45A Goshawk 
This derivative of the Royal Air Force's British Aero

space Hawk trainer (which see) was selected nine years 
ago to replace T-2C Buckeyes and TA-4J Skyhawks as the 
US Navy's new undergraduate jet pilot trainer. Many sig
nificant design changes were initiated by the US prime 
contractor, McDonnell Douglas, to meet USN require
ments. These included a new main and nose landing 
gear, an arrester hook, and airframe strengthening to 
make the T-45A carrier-compatible. In addition, the basic 
Hawk airbrake and ventral strakes were replaced, avion
ics and cockpit displays changed, and a derated version 
of the Adour installed to prolong engine life. The han
dling characteristics suffered from these modifications, 
leading to aerodynamic changes to the wing leading 
edges and airbrakes, use of a more powerful model of 
the engine, and further delays. Production was initiated 
by an FY 1988 Lot 1 contract tor 12 production T-45As on 

T-37B, Pakistan Air Force 
(Denis Hughes) 

T-38A Talon, Portuguese Air Force 

T-45A Goshawk, US Navy 

TS-11 Iskra, Polish Air Force 
(Lech Zielaskowski) 

January 26, 1988. These are expected to achieve initial 
operational capability at NAS Kingsville, Tex., next year, 
and 300 T-45As are planned to enter USN service by 
1999, to train up to 600 pilots each year. It is estimated 
that use of the Goshawks will reduce by 42 percent the 
number of ai,craft needed to meet the Navy's demands, 
with 25 percent fewer flying hours and 46 percent fewer 
personnel, as well as saving up to 48 million gallons of 
fuel per year. (Data for production T-45A.) 
Contractors: McDonnell Douglas Corporation, USA, and 

British Aerospace, UK. 
Power Plant: one Rolls-Royce Turbomeca F405-RR-401 

(Adour Mk 871) turbofan; 5,840 lb st. 
Dimensions: span 30 ft 9'¥4 in, length (including probe) 

39 ft 31/4 in, height 13 ft 5 in. 
Weights: empty 9,399 lb, gross 12,758 lb. 
Performance: max speed at 8,000 ft 620 mph, max Mach 

number in dive 1,1, service ceiling 42,250ft, T-Oto 50ft 
3,744 ft, landing from 50 ft 3,900 ft, ferry range (inter
nal fuel) 1,150 miles, g limits +7.33/-3. 

Accommodation: crew of two, in tandem on Martin
Baker Mk 14 NACES zero/zero ejection seats. Rear 
seat raised. 

Armament: one pylon under each wing tor practice mul
tiple bomb rack, rocket pod, or drop fuel tank. Provi
sion for centerline stores pylon. 

TS-11 Iskra-Bis 
The Iskra, developed to replace the piston-,,ngined 

TS-8 Bies ("fiend"), was Poland's first indigenous jet 
trainer, and was adopted tor its own air force in prefer
ence to the L-29 Delfin used by other member nations of 
the Warsaw Pact. It first flew in February 1960 and en
tered production in 1963 and service in 1964, initially 
with a 1,720 lb st HO-10 turbojet engine. This was re
placed from 1967 by the 2,205 lb thrust SO-1 engine, 
from 1969 by the identically rated SO-3, and finally by the 
SO-3W. Production of 500 lskras ended in 1979, but the 
line was reopened from 1982-87 to build 50 more, to off
set an order tor this quantity placed by the Indian Air 
Force, There were five variants of the Iskra ("spark"): the 
A and B two-seat primary trainers, with two and tour 
underwing hard points respectively; the single-seat C for 
reconnaissance (first flight June 1972); the D (similar to 
the B, but with a wider range of weapons); and the DF 
"combat and reconnaissance" trainer, with three cameras 
plus the weapon range of the D, (Data for Iskra-Bis DF.) 
Contractor: WSK-PZL Mielec, Poland, 
Power Plant: one lnstytut Lotnictwa SO-3W turbojet; 

2,425 lb st, 

Dimensions: span 33 ft O in, length 36 ft 7 in, height 11 ft 
5½ in. 

Weights: empty 5,655 lb, gross 8,232 lb (clean), 8,465 lb 
(max, with external stores), 

Performance (at max clean gross weight): max speed at 
16,400 ft 478 mph, normal cruising speed 373 mph, 
stalling speed (flaps down) 114 mph, service ceiling 
37,725 ft, T-O run 2,150 ft, landing run 2,330 ft, range 
783 miles, g limits (ultimate) +8/-4. 

Accommodation: crew of two, in tandem on lightweight 
ejection seats. 

Armament: 23 mm gun in starboard side of nose; two at
tachment points under each wing for gun or rocket 
pods, or small bombs up to 220 lb in size. Provision for 
one camera under fuselage and one in each air intake 
fairing. • 
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As Chief Master Sergeant of the Air 
Force, Gary R. Pfingston sets the 
example for a half million troops. 

The Airman's Advocate 
By Colleen A. Nash, Associate Editor 

THE new Chief Master Sergeant of 
the Air Force, Gary R. Pfingston, 

rates today's enlisted force as "bet
ter than it bas ever been." However 
he adds upcoming budget and force 
cut have today's top-notch troops 
worried about tomorrow. 

Since last Augu t , when Chief 
Pfingston began his tour as the tenth 
Chief Master Sergeant of the Air 
Force-its top enlisted man-air
men have asked one question more 
than any other: "What is the future 
of my Air Force? 

Implicit in this general question, 
says the Chief, are several specific 
follow-ups , such a .. Are we going 
to continue to recruit new people? 
Will I have a chance to reenlist? Will 
I have a promotion opportunity? 
Will I have a career? Will I be abJe to 
retire?' 

Chief Pfingston an,;wers , Yes , to 
all of the above." e acknowledges 
that Life in the Air Force will be d.if
ferent in the future bot he firmly be
lieves that " in mo t cases, all those 
things will still be true and avaiJ
able. " 

The Air Force of t e future pre
dicts Chief Pfingston . will be maJl
er but it will be · ' better trained 
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more high-tech; and more mobile" 
and "prepared for the global reach 
[of airpower] that may become nec
essary." 

A quick look at Chief Pfingston 's 
background reveals what made him 
the ideal candidate to represent the 
troops. The Chief has spent nearly 
half of his twenty-eight-year career 
in the aircraft maintenance field, 
first as a B-52 crew chief and later 
as a maintenance controller and 
scheduler in Thailand during the 
Vietnam War. He's been a military 
training instructor, a first sergeant, 
and a senior enlisted advisor at base 
level, a numbered air force, and a 
major command. 

Chief Pfingston doubtless will 
hear a great deal from the troops 
during his tenure. Since the position 
was created in 1967, the Chief Mas
ter Sergeant of the Air Force has 
championed the interests of the en
listed force . and advised the Air 
Force Secretary and Chief of Staff. 
To gather the knowledge needed to 
do that, Chief Pfingston will spend 
three-fourths of his time traveling 
and meeting with the force. 

"I can't answer questions about 
what people think," he observes, "if 

I don't visit with them where they 
work, live, and play." 

No Hollow Force 
For many, the prospective budget 

and manpower reductions bring to 
the surface yet another question: 
Will these cuts destroy the quality 
that the Air Force rebuilt at great 
cost after the "hollow force" fiasco 
of the mid- and late 1970s? The 
Chief doesn't think they will. 

Why? "Most of us-a lot of us
lived through that time of hollow 
forces of the 1970s, and I feel very 
strongly that the senior leaders we 
have in the Air Force today will not 
allow that to happen again. We 
learned our lesson well enough." 

Another protection against the 
erosion of force quality, says the 
Chief Master Sergeant of the Air 
Force, is the fact that the Air Force 
has "gone too far with quality." He 
explains that "our standards have 
risen to the point where we see a tre
mendous increase in productivity, 
and we are not going to allow that to 
regress." 

Not surprisingly, compensating 
the force for this quality is one of 
Chief Pfingston's top priorities. 
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CMSAF Gary R. 
Pfingston presides over 
the Outstanding Airmen 
of the Year dinner held 

during AFA's National 
Convention in 

September. During 
Convention week, the 

Chief also met with 
AFA's Enlisted Council 

and Air Force Major 
Command Senior 
Enlisted Advisors. 

"It's not fair," states the Chief, "to 
ask the force to continue to produce 
with the tremendous standards that 
we require-and they continually 
meet-if we are not properly com
pensating them in a total package." 

Military pay, of course, is the big
gest part of that package, and here 
there is a problem. Not since 1982 
has military pay been comparable to 
private-sector pay. Even after this 
year's 3.6 percent raise, the com
pensation of military workers lags 
11.4 percent behind that of their ci
vilian counterparts. For the past 
three years, inflation has outpaced 
military pay by an average of one 
percent per year. 

Another of Chief Pfingston 's pri
orities is recognition of the achieve
ments of the troops, by which he 
means "the day-to~day recognition" 
that goes beyond saying "thank 
you" to a few individuals. Says he, 
"We have a very strong Air Force, 
and it's because it's a team effort, 
not because of individuals." 

The Chief points out that many 
airmen work "six or seven days a 
week and work ten or twelve hours a 
day in some very, very tough loca
tions." He adds that "we need to let 
those people know how much their 
efforts are appreciated, for without 
them, the total mission of this out
standing Air Force wouldn't be ac
complished." 

The Chief is proud that the enlist
ed force continues to shoulder more 
and more responsibilities. He em
phasizes, however, that "we can't 
ask people to accept this delegated 
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responsibility and authority if we 
haven't properly prepared them." 

Chief Pfingston is satisfied with 
the adequacy of the Air Force's Pro
fessional Military Education, or 
PME, but believes that it's not just 
PME that produces an exceptional
ly capable force. "It's also formal 
training, informal training, upgrade 
training, proficiency training, quali
fication training, on-duty, off-duty, 
day-to-day looking and researching, 
pamphlets, publications, operating 
procedures," says the Chief. "The 
most important thing we do every 
day in the Air Force is train," he 
concludes. 

Training is not the only area 
where the Chief has seen a big im
provement. "We do a very good job 
in most cases of taking care of the 
individual," he says. "We are doing 
a much better job in the 1990s of tak
ing care of families." 

For instance, says Chief Pfings
ton, the Air Force has established 
Family Support Centers at most 
bases. The centers assist Air Force 
families in many ways, including 
providing employment assistance to 
spouses of Air Force personnel and 
even offering personal financial 
counseling. 

Now a Role Model 
Like his predecessors, the new 

Chief Master Sergeant of the Air 
Force is now the role model for half 
a million troops. Chief Pfingston 
says that, had it not been for a per
son who served as a role model for 
him, he would not today be wearing 

the one-of-a-kind stripes of the 
Chief Master Sergeant of the Air 
Force. 

"He's a retired chief master ser
geant," explains Chief Pfingston, 
"and he was one of my supervisors 
while I was a military training in
structor at Lackland AFB. He got 
hold of me when I was a tech ser
geant and told me that I had a pretty 
good future and I needed to go for it. 

"At that particular time I wasn't 
going for it, so he shook me real 
hard and told me to get my act to
gether. He told me if I wanted to 
progress in this Air Force that I 
needed to start doing things that I 
was capable of doing. And I did that. 
I wouldn't be where I am if it hadn't 
been for him." 

Chief Pfingston 's advice to air
men is simplicity itself. "Be the best 
you can be in your chosen field," he 
says, "and in your particular re
sponsibility that you have at a par
ticular time. Sometimes, being anx
ious about tomorrow [causes] you 
not to [focus] on today. Most of the 
time, tomorrow will take care of it
self if you are truly focused on to
day." 

Chief Pfingston says he hopes 
that, at the end of his tour, the force 
will be satisfied that the Air Force 
has "worked their issues as hard as 
we can, provided them with a quali
ty compensation package, and ef
fectively communicated with them 
about what's going on in their Air 
Force today and what we expect to 
be going on with their Air Force in 
the future." ■ 
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AFA's Gerrity Award honors the 
logisticians of the 10th Supply 
Squadron. 

A Moving Experience 
at Alconbury By Colleen A. Nash, Associate Editor 

W ITH Europe in political tur
moil, the year 1989 brought an 

extraordinary number of major mis
sion changes to S .'\.ir Force units 
based at RAF Alconbury in Britain. 

The Air Force con:pleted bedding 
down two new squadrons of A-10 at
tack planes; arrival of the Thunder
bolt Il aircraft turned the 10th Re
connaissance Wing into the 10th 
Tactical Fighter Wing. The Air Force 
phased out tbeF-5E fighters assigned 
to the 527th Tactical Fighter Aggre -
sor Squadron. At nearby RAF Moles
worth , the service moved to deacti
vate the 303d Ta tical Mi ile 
Wings Ground-Launched Cruise 
Missiles and Alconbury, as the sup
port base for Molesworth was 
heavily involved . 

The brunt of the logistics change 
fell on Alconbury' 10th Supply 
Squadron. It redistributed all of the 
GLCM support equipment, trans
ferred millions of dollars worth of 
F-5E equipment and took aboard 
A-10 equipment and supplies. 

As the commander and chief of 
supply of the 10th "upply Squad

. ron, Lt. Col. De nis W. Goldston 
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Lt. Col. Dennis W. Goldston (shown here beside a Maverick missile, one of the A-10's 
primary weapons) accepted the 1990 Thomas P. Gerrity Memorial Award on behalf of 
RAF Alconburr's 10th SUpply Squadron at AFA's National Convention last September. 
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accepted AFA's 1990 Thomas P. 
Gerrity Memorial Award for Logis
tics Management on behalf of the 
squadron's 288 members in Septem
ber at AFA's forty-fourth National 
Convention in Washington, D. C. 

Phasing Out, Bedding Down 
The 10th Supply Squadron 

smoothly and successfully trans
ferred F-5E assets to the US Navy. 
In addition, 750 line items of F-5E 
support equipment were shipped 
out. 

Meanwhile, the squadron had to 
contend with Molesworth's GLCMs. 
The squadron's Equipment Man
agement Section successfully car
ried out redistribution of some 5,500 
items ofGLCM support equipment. 

Once these phaseouts were well 
in hand, the squadron focused on 
completing the beddown of new 
A-1 Os reassigned to Alcon bury from 
their former base at RAF Bentwa
ters. In all, 1,700 pieces of A-10 
equipment were transferred from 
Bentwaters to Alconbury. 

RAF Alconbury's new mission 
made it imperative to get the new 
fighter wing up and running as soon 
as possible. However, a shortage of 
spares hampered readiness. When 
the two squadrons transferred from 
Bentwaters, neither had its own War 
Readiness Spares Kits (WRSKs). 

The I 0th Supply Squadron had to 
build makeshift kits out of the little 
there was to start with. Shortages 
resulted in low fill rates for WRSKs 
and high Total Not Mission Capa
ble/Supply (TNMCS) rates, which 
means one or more parts are miss
ing from an aircraft and therefore 
the aircraft cannot perform its mis
sion. 

Colonel Goldston and his team 
set about to change that situation. 
He directed requisition of the neces
sary parts, and by the end of 1989, 
WRSK fill rates had climbed from a 
low of forty-two percent to a more
than-respectable sixty-five percent. 
Likewise, the TNMCS rate im
proved to well within the USAFE 
standard. 

A-10s All Over 
By April 1989, one year after the 

redeployment began, the two A-10 
squadrons had become fully opera
tional. One month later, the 10th 
Supply Squadron encountered new 
difficulties. 
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Colonel Goldston explains: "On 
top of everything else, just thrown 
in to make it interesting, they had to 
resurface the runway" at Alconbu
ry. It was closed for the next six 
months. As a result, says Colonel 
Goldston, "we had A-10s deployed 
all over." 

Some of the planes went to near
by RAF Wyton, but the rest de
ployed to Germany, Spain, and Cor
sica. Consequently, says a USAFE 
assessment, the squadron's opera
tions support branch became a 
"traveling road show," packing up 
spares and people to support A-10 
operations at the four separate loca
tions. 

One of the biggest challenges 
posed by the A-10 dispersal, says 
Colonel Goldston, was "trying to 
spread out the resources. We had to 
split up the parts and try to guess 
where a breakdown was going to oc
cur." 

The 10th Supply Squadron used 
whatever means it could to get criti
cally needed items to the dispersed 
planes in order to keep them flying. 
"We moved some things over the 
road," explains Colonel Goldston. 
"Sometimes we would go with what 
we would call 'rail and sail,' where 
we would take a ferry across the 
English Channel and then [go by] 
rail" to the base in Germany. 

The aircraft dispersal, says Colo
nel Goldston, "could've affected 
our [TNMCS] rates pretty badly." 
Numerous TNMCS hours were ac
cumulated merely moving an asset 
from one operating location to an
other. As Colonel Goldston explains 
it, the hours are scored against them 
until maintenance actually gets the 
part in hand. 

"If the airplane had been back at 
Alconbury," says the Colonel, 
"then we would have issued [a part] 
right out of the kit or out of the 
warehouse, and the time would 
have stopped. 

"But when the airplane is over in 
Germany or down in Spain, yes, 
[the part is] in our warehouse and 
we've got it, but now we've got to 
get it to Germany or get it to Spain." 

Beating the Standard 
It's hard to believe, but the 

TNMCS rate actually fell to a low of 
5.6 percent (better than the USAFE 
standard of six percent) by the end 
of the runway closure. "We were re-

ally proud that, in spite of the fact 
that we had to eat that transporta
tion time, we were still able to bring 
the rate down," says Colonel Gold
ston. 

The widely dispersed squadrons 
received excellent support. In the 
words of USAFE's formal nomina
tion, "The quality of supply support 
did not just remain good, it got bet
ter." The squadron's successful sup
port effort was a major factor in the 
10th TFW's ability to complete its 
flying hour program. 

The mission changes meant more 
than moving gear in and out. "We 
had to change our frame of mind," 
says Colonel Goldston, "and think 
in terms of mobility. Supply is very 
big in the mobility mission. A-10s 
don't fight the war in place at Alcon
bury. They deploy forward; the 
WRSK kits go forward and some of 
our personnel go forward." 

One thing that helped the 10th 
Supply Squadron make the transi
tion, says Colonel Goldston, was 
practice and lots of it. Throughout 
the year, his personnel participated 
in more than a dozen exercises and 
deployments designed to enhance 
the fighting capability of the 10th 
TFW. 

By updating the supply portion of 
the 10th TFW's Mobility Plan and 
by revising the Forward Operating 
Location Peacetime Support Plan, 
Colonel Goldston made sure that 
his squadron was ready to support 
contingency operations with updat
ed, accurate, and viable logistics 
plans. According to USAFE, the 
10th Supply Squadron's efforts con
tributed to the wing's earning an 
"excellent" operational readiness 
inspection rating. 

Colonel Goldston also led his 
squadron to the forefront of the 1989 
USAF Supply Daedalian competi
tion, a contest among the supply 
field's units. Alconbury's supply 
squadron was selected as one of the 
three best in the Air Force. 

"We really have one of the best fa
cilities of any supply organization 
around," says Colonel Goldston. 
"A lot of our buildings are either 
brand-new or have been completely 
overhauled in the last three or four 
years. In the old days, our operation 
was spread out so much that we lost 
efficiency, but we were able to cen
tralize our activities and gain man
power benefits from that." ■ 
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The strategic airpower concept hinged 
on putting one man over the target. 

Bombardier 
By Bruce D. Callander 

IN WoRLo War il , the concept of strategic airpower 
binged on putting one man over a target long enough 

to operate a device that looked more like a ewiog ma
chine than like a weapon. That man wa the bombardier 
and the device was the Norden bomb ight. 

More than a dozen schools were et up solely to teach 
bombardiers. Young men by the tens of thousands mas
tered the skill. They plied their trade in everything from 
fighter to the Superf ortresses that leveled Japan. Many 
lost their live in the process. 

Within a decad~, new technology would make the 
bombardier obsolete . Development of the bombardier 
specialty in the year before World War n followed an 
up-and-down cour e. By the ummer of 1940, with Eu
rope once again at war, the US bad begun to build a mas-
ive centralized training program. 
The Army Air Corp opened its fir t bombardier 

chool at Lowry Field, Colo. Early graduates, mo t of 
them still enJisted men, were to erve as in tructor in a 
network of new schools . In June 1941 Congres created 
the grade of aviation cadet for student pilots navigators 
and bombardiers in the new US Army Air Forces. Most 
student bombardier would graduate a econd lie_uten
ants or flight officer~. 

Mo t new bombardiers were trained in the desert 
southwest section of the US, which offered ample space 
for bombing ranges. In Texas schools opened at Big 
Spring, Childress, Houston Mid.land, and San Angelo. 
Bombardier training grounds sprang up in New Mexico 
at Carlsbad, Deming, Hobbs, and Roswell. Other could 
be found at Higley Ariz., Shreveport, La., and Victor
ville, Calif. 
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Enormous responsibility rested in the hands of the 
bombardier. At times he actually flew the aircraft. At 
right, in the nose of an early B-17E, a bombardier 
manipulates the controls of a Norden bombsight 
(kept under wraps to ensure its secrecy); above, the 
bombs fall free despite heavy flak. 
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Heavy Demand for Crews 
The cadets underwent abbreviated officer training in 

preflight centers and went on to flying schools . Early 
bombardier courses lasted twelve weeks, !;mt training 
eventually was increased to eighteen weeks and includ
ed some basic DR (dead reckoning) navigation. In the 
longer term, the Army hoped to combine bombardier 
and navigator training into a single seven-month course. 
Heavy demand for combat replacement crews, however 
made this impractical. As an alternative many bombar
diers went through navigation training when they re
turned from combat. 

Bombardier students learned basic skills on a ground
bound simulator resembling a house painter's scaffold 
with a bombsight on top. The self-propelled trainer 
moved slowly across the floor of a hangar as the bombar
dier steered it with the knobs of his sight. He aimed at a 
cardboard target mounted on a small moving box and as 
tl1e trainer passed over this bug " a solenoid-driven pen 
dotted the hits on the target. 

Actual flight training came in tbe twin-engine Beech 
AT-11, a military variant of the commercial Model 18 
transport that wa fitted with a Plexiglas nose and a 
bomb bay. It carried ten sand-filled practice l:>ombs (the 
100-pound M38A2) Y..ith small spotting charges in their 
tails . Students flew in pairs one working the bombsight 
the other filming the result with a handheld camera 
aimed through a hole in the floor. 

On-most mission the student's corrections flowed 
from the bombsight to a pilot direction indicator on the 
instrument panel. On plan~s equipped with autopilot, 
signal went direct ly to tbe fl ight controls and the bom
bardier actually flew the aircraft on the bomb run. 

Near graduation students went into the desert to un
dergo simulated-combat training. They lived in tents 
wore fatigues and when they weren t flying, dug slit 
trenches and loaded their practice bombs with and. In 
some classes , rival flights added to the .realism by bomb
ing each other with acks of flour. 

Bombing practice pqsed some hazards for local resi
dents . Any number of mistakes at the bornbsight could 
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send the bombs far from intended targets and bring 
claims for lost livestock and damaged buildings. On 
night missions, lighted oil rigs sometimes were mistaken 
for the illuminated targets. 

The cadets who overcame such mistakes and main
tained acceptable "circular error" (average distance 
from the center of the target) graduated and were as
signed to flight crews. They took another several months 
of training in operational bombers and then deployed 
overseas. 

Most of the new graduates were snapped up into the 
crews flying B-17s and B-24s, then classed as heavy 
bombers. Against the advice of their British counter
parts, US bomb units gave up the security of night bomb
ing for the greater accuracy of day attacks. It proved a 
costly preference until fighters gained enough range to 
escort the bomb groups to their targets. Even so, day
light bombing was unquestionably more effective. 

First 100-Bomber Raid 
By the summer of 1942, B-17s were hitting targets in 

occupied France and B-24s were disrupting Japanese 
shipping in the Pacific. That winter, British-based bomb
ers made their first raids into Germany, US Liberators 
bombed Bangkok from bases in India, and the Ninth Air 
Force opened attacks on Nazi-held ports in Tunisia. The 
following spring, the Eighth Air Force mounted its first 
100-plane raid on a single German target, Bremen. 

Missions settled into a familiar routine. Half an hour 
from target, the bombardier would switch on his sight 
and the formation would turn toward the target. Bomb 
bays opened, and the bombardier fixed his cross hairs 
on the target. If they drifted to the right or left, he 
brought them back into line with one knob and turned 
another until they held steady. With another set of 
knobs, he synchronized the sight's tracking speed with 
the ground speed of the plane. Near the target, correc
tions became minute, almost undetectable. The plane 
held course, then gave a gentle lurch as the bombs fell 
away. The bomb bay doors closed, and the plane swung 
away from the target for the long flight home. 

Actual flight training for bombardiers 
began in Beech AT-11s like this one, 
commercial Model 1 Bs fitted with 
Plexiglas noses and bomb bays. 
Students trained in pairs, one 
working the bombsight (here, ca"ied 
in the bag of the student to the left), 
the other filming the result. 
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As the size of the formations grew, however, the bom
bardier's job changed. When flying in a tight formation 
of several hundred bombers, no single plane could make 
an individual bomb run without bumping into another. 
Bombardiers in the lead aircraft of each squadron made 
course corrections for the whole formation. Those in 
other planes used their sights mainly to determine re
lease points. Late in the war, the lead ships carried 
bombing-through-overcast radar known as "Mickey" 
sets. Other bombardiers did little more than watch for 
the lead plane to drop its bombs and then release their 
own. 

Barely four months after the attack on Pearl Harbor, 
bombardiers carried out their most spectacular mission. 
Lt. Col. James Doolittle led the strike on the Japanese 
homeland with B-25s launched from an aircraft carrier. 
Capt. C. Ross Greening, armament officer on the mis
sion, developed a simple but effective bombsight for the 
low-level raid. It amounted to a metal sighting bar that 
could be set on a calibrated scale at a predetermined 
dropping angle. The bombardier simply waited until the 
target fell in line with the bar and dropped his bombs. 

Later, the nose sections of more than 1,000 B-25s and 
some A-26s were fitted with 75-mm howitzers. With no 
bombsights to operate, bombardiers spent their time 
loading fifteen-pound shells into the gun and dodging its 
twenty-one-inch recoil. Late in the war, a small number 
of B-25s carried winged torpedoes. The bombardier 
aimed them with a Norden sight, and the wings detached 
just before the missiles reached the water. Martin B-26s 
delivered more conventional torpedoes. Skip bombing 
was another imaginative technique. Bombs dropped 
from low altitude hit the ground or the water while still in 
the horizontal position and bounced onto the target. 

Flying in the "Droop Snoot" 
A few bombardiers even found themselves in the nose 

sections of P-38s. As the Luftwaffe lost strength in Eu
rope and there was less need for fighter escort, some 
P-38s were diverted to bomber duty. A few P-38Js and Ls 
were fitted with transparent nose compartments that 
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Bombardiers plied their trade at low 
levels in both the European and 
Pacific theaters. At left, B-24s 
descend into the "Mouth of Hell" at 
Ploesti, Romania; below, a B-25 
heads for New Britain. In the B-25, 
the bombardier had to load the 
forward machine guns in addition to 
his primary duties. 

housed Norden sights or bombing radars. A lead bom
bardier in one of these "Droop Snoots" did the aiming 
for the whole formation. 

Still, it was in the strategic bombing department that 
the sheer weight of American airpower was most telling. 
In March 1945, the MF mounted its biggest raid on a 
single target; more than 1,000 bombers dumped 4,738 
tons of bombs on Essen. The same month, a 1,000-plane 
formation hit Berlin-the heaviest daylight raid of the 
war. Such attacks continued until May 7, when Germany 
surrendered. 

The worst destruction was yet to come. In the Pacific, 
B-29s of the Twentieth Air Force varied the high-level 
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Cramped, vulnerable, and under a lot 
of pressure, the bombardier had his 
work cut out for him; )'et more than 
40,000 had been trained for the Job 
by war's end. New tectmology soon 

made those bombardiers as obsolete 
as the Nordea bombslghts 

they had operated. 

daylight bombing routine by attacking Tokyo at night in a 
serie of low-level incendiary raid . The bombs created 
fire tonn that swept through light frame building like 
hurricanes. 

Then, on August 6, 1945 Maj. Thomas Ferebee, bom
bardier on the B-29 Enola Gay, toggled off a new kjnd of 
bomb over Hirosrum& that had more force than aJl the 
munitions delivered t:l that date. Three days later the 
B-29 Bocl<s Car flew over Nagasaki , and bombarruer 
Kermit Beahan released the world s second atomk 
bomb. 

Strategic bombing ba<:I taken on a whole new charac
ter. The B-29 dwarled the old heavies. Radar able to 
penetrate fog and darkness , wa making optical ighting 
obsolete. The atomic bomb had given a single afrcraft 
many times the de tructive power of the old 1 ,000-plane 
formation. The days ,f the trarutional bombardier were 
numbered. More than 40,000 had been trained for the 
war. With the postwar drawdown , only a handful stayed 
on. 

Some of the old knob-twisters were to have one last 
hurrah , however. Les~ than five years after V-J Day, in 
June 1950, North Korean Communi t troops attacked 
South Korea, and the Uruted States joined UN efforts to 
drive them back. A large number of veteran World War 
II bombarruers were recalled to active duty. 

Rip van Winkles of the Air 
These "retreads" stepped into a new world. The Air 

Force had become a separate service. Army pinks and 
greens had given way to the plain blue suit. Bombardier 
wings had been replaced by an all-purpose observer in
signia, and, most startling of all, some of the airplanes 
didn't even have propellers. 

Between tours of active duty during World War II and the 
Korean War, Bruce D. Callander earned a 8.A. in 
journalism at the Univeisity of Michigan. In 1952, he 
joined Air Force Times, becoming editor in 1972. His most 
recent article for A1R FORCE Magazine, " The Aviation 
Cadets," appeared in the November 1990 issue. 
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There were only a few of the old birds left, including 
the Douglas B-26, which had been developed in World 
War II as the A-26. The recalled bombardiers assigned to 
the B-26 were classified as bombardier-navigators, even 

"if they had had no navigation training. They used simpli
fied Mk. 9 sights acquired from Britain. Though B-29s 
from Japan bombed major targets with radar, the Doug
las Invaders hit truck convoys and trains from in-coun
try bases. 

When the Korean :ruce came in 1953, most of the re
called bombardiers went home for a second time. Of 
those who remained, some took additional navigation 
training to qualify for the new minimum-crew jets. 
Those who didn't were grounded. Many took off their 
new observer wings and pinned on the bombardier insig
nia they had worn during World War II. 

The new aircraft observer used electronic gadgets not 
only to find his way to the target but also to drop his 
bombs and defend his aircraft. He flew in everything 
from bombers and transports to tankers and two-place 
fighters. In time, the generic term "navigator" was ap
plied to all nonpilot officers in an aircrew. 

In the mid-1980s, however, the Air Force realized that 
this jack-of-all-trades approach wasn't working. N aviga
tors might be trained for a wide variety of jobs, but, in 
practice, they were being used in relatively narrow spe
cialties. The Air Force adopted a new training system 
giving students a core curriculum in navigation and then 
specialized training in the aircraft to which they would 
be assigned. 

The original bombardier's job has changed almost be
yond recognition. More changes lie ahead. When the Air 
Force speaks of opti;;al systems in the next century, it 
has in mind an exotic combination of fiber optics and 
electronics. The optical bombsight through which the 
operator strained to see the oil fields of Ploesti is a muse
um piece, as, in a sense, is the old bomb-aimer himself. 
His descendants speak a language laden with acronyms 
and high-tech terminology. This new breed of"offensive 
systems operator" may know only vaguely that there 
once was a species known as the bombardier. ■ 
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Before Mitchell, he wrote about war 
between the US and Japan. His readers 
included the Japanese war planners. 

The Visions of 
Hector Bywater 

By C. V. Glines 

BRIG. GEN. Billy Mitchell usually gets credit for be
ing the first to predict that Japan would one day 

mount a surpri e attack again t Pearl Harbor. In 1924, 
after a lengthy trip to the Far Ea t, he wrote a vi ionary 
323-page report . 

' Attack will be launched as follow ' it prophesied. 
"Bombardment, attack to be made on Ford Island at 
7:30 a.rn .. . . Group to move in column of flights in V. 
Each hjp will drop . .. projectiles on targets.' He al o 
predicted Japan' fo llow-up as auJt against the Philip
pines: 'Attack to be made on Clark Field at 10:40 a.m." 

Mitchell's estimate regarding Pearl Harbor wa off by 
only twenty-five minutes· regarding Clark Field, by only 
two hours . All that Mitchell left unreported were the at
tack date . 

Though Mitchell get the credit, bi prophecy was not 
original. Years earlier other had theorized about a US
Japan war. Homer Lea once a general under China' 
Sun Yat-sen told tales of Japanese crossing the Pacific 
to deva tate Caljfornia, Oregon and Washington. Er
nest Fitzpatrick a poet wrote verse in the early 1900s 
about Japane e subjugation of the US and Mexico. 

In 1908, German novelist Ferdinand H. Grautoff 
wrote Banzai!, an imaginary account of future Pacific 
hostilities · in it unprepared US forces are defeated. 
Some details ofGrautoff's book are provocative. For ex
ample , the fictional US troops are under the command 
of a "General MacArthur, 'who at length rallies them to 
victory. 

Then along came Hector C. Bywater an undercover 
agent for Briti h intelligence from 1909 .through World 
War 1. He traveled widely. doubling as a naval corre-
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spondent for the London Daily Graphic, Pall Mall Ga
zette, and British Naval and Military Record. In 1921, 
the League of Nations gave Japan authority over the Car
oline, Mariana, and Marshall Islands, all former posses
sions that Imperial Germany had lost in the war. In light 
of this, Bywater turned his attention to the Pacific. 

Tilting Toward Tokyo 
Bywater wrote an extensive study, Sea Power in the 

Pacific. This 1921 book provided a detailed portrait of 
Japanese and US strengths and concluded that the bal
ance heavily favored Tokyo. The final chapter, "Possible 
Features of a War in the Pacific," contained sharp in
sights into the course of such a conflict. 

Bywater expanded the chapter into a new book, The 
Great Pacific War, published in 1925. However, because 
he believed "war is never a paying proposition," Bywa
ter found it "necessary to have recourse to the medium 
of fiction." 

Bywater's 1925 fictional account postulates a Japa
nese seizure of Manchuria, Formosa, and Korea to ob
tain raw materials for home industries. The great powers 
object, but do nothing. The US sends "courteously 
worded" notes "to prevent the catastrophe of war." Dur
ing negotiations, Japan launches a surprise attack on the 
US Navy's Asiatic Squadron cruising off Manila Bay. 

The book does not predict a raid on Pearl Harbor. 
However, its fictional Japanese assault on the Philip
pines is preceded by carrier-based aircraft attacks on the 
airfield at Dagupan, a base ultimately replaced by Clark 
Field. The result is destruction of US naval power in the 
Pacific. The Japanese go on to conquer the Philippines. 
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Bywater also predicted an attack on Guam by superior, 
secretly developed Japanese planes. 

Bywater postulated that the US would strike back but 
would suffer great losses trying to occupy islands close 
to Japan. The only recourse would be for US forces to re
treat and then island-hop to eventual victory, a strategy 
actually followed in the 1941-45 Pacific war. Bywater's 
attack scenario foresaw Japanese kamikazes, who 
would never hesitate "to ram when otherwise balked of 
their prey, preferring to immolate themselves." He pre
dicted use of torpedo planes, which both sides actually 
employed with great success in epic sea battles. 

The US eventually wins Bywater's imaginary war af
ter staging a "demonstration air raid" on Tokyo. Leaflets 
are dropped, urging the Japanese to petition the emperor 
to surrender, precisely as happened. Japanese-mandat
ed islands are turned over to the US "for their future 
administration," also an accurate prediction. 

Rational but Slanderous 
Did Bywater's books influence the Japanese? A few 

weeks after Sea Power in the Pacific appeared, it was 
translated into Japanese by the Na val General Staff in 
Tokyo and distributed to officers as "material for strate
gic studies." When The Great Pacific War came out, it 
was also translated and given wide distribution. Both 
were required reading at the Japanese Naval War Col
lege and were debated at the Imperial War College. A 
foreword to the second book, written by Lt. Cmdr. Tota 
Ishimaru, notes that it has a "certain degree of rational 
probability" but characterizes Bywater's prediction of a 
Japanese loss as "slander." 

Bywater's books were available to Japan's naval offi
cer corps; it may be assumed that Fleet Adm. Isoroku 
Yamamoto, an obsessive student of naval affairs and su
preme naval commander in the war, had read them. 
When The Great Pacific War was published, Yamamoto, 
who spoke and read English, was a naval attache in 
Washington. In September 1925, the book was reviewed 
in the New York Times under the headline "If War 
Comes to the Pacific." Tokyo lodged an official protest, 
calling the book provocative and sure to inflame US
Japanese relations. 

In 1940, Kinaoki Matsuo, an Imperial Navy intelli
gence officer, wrote The Three-Power Alliance and a 
United States-Japanese War. The book included many 
references to Bywater's works and called war "inevita
ble." Matsuo suggested a surprise attack on Pearl Har
bor and strikes on the Philippines and Guam. "If Guam 
and the Philippines fall into [Tokyo's] hands," he wrote, 
"the United States will be confronted with a serious 
problem, the solution of which will be almost impossi
ble." 

Admiral Yamamoto has been called "the reluctant ad
miral." He did not believe Japan could win a war with the 
US. However, once his government committed to it, he 
followed the basic strategy Bywater had outlined fifteen 
years earlier. He devised the plan for the attack on Pearl 
Harbor and simultaneous attacks on Allied possessions 
in the Pacific. A proponent of carrier aviation, he had in
stigated war games in May 1940 during which his planes 
attacked and "sank" opposing battleships, thus substan
tiating his theories about the value of carrier-based 
bombers. After the maneuvers, he remarked to Adm. 
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Hector Bywater and, later, Brig. Gen. Billy Mitchell predicted a 
Japanese first strike in the Pacific (here, USS Arizona aflame in 
Pearl Harbor), but US military planners dismissed their 
prophecies. 

Shigeru Fukudome, his chief of staff, "Well, it appears 
that a crushing blow could be struck [by torpedo planes] 
against an enemy surface fleet. It makes me wonder if 
they couldn't get [the US fleet at] Pearl Harbor." 

A Deaf Ear 
US military planners did not heed Bywater's prophe

cies,just as they did not listen to Billy Mitchell. They be
lieved that Japan did not have the capability to mount 
sufficient naval forces to sustain aggression across the 
Pacific. Even ifit could be done, said one prominent US 
naval strategist, US commanders would be "grateful" 
because Japan would have to spread its forces too thinly. 

Two weeks after the December 7, 1941, Pearl Harbor 
attack, a condensed version of The Great Pacific War ran 
in Life Magazine as "the most current bo0k of the 
week." The book was republished in hard cover as "A 
Historic Prophecy Now Being Fulfilled." Hanson Bald
win, military editor of the New York Times, wrote an 
introduction calling it "deeply prophetic." 

Unfortunately, Bywater's name was quickly forgotten 
and today is never mentioned in the literature of World 
War II. He died in August 1940, never to see his prophe
cy become fact. ■ 

C. V. Glines is a regular contributor to this magazine. A 
retired Air Force colonel, he is a free-lance writer and the 
author of many books, the most recent of which is Attack 
on Yamamoto. His most recent articles for A1R FORCE 
Magazine were "The Bat Bombers" and" The Flying 
Octopus," both of which appeared in the October 
1990 issue. 
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INVESTMENT PERFORMANCE IS DETERMINED 
BY PROFITS ... NOT PROPHETS. 

We don't try to time the market, our approach is 
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Reviews 
By Jeffrey P. Rhodes, Aeronautics Editor 

Aggressors: Tank Buster vs. Combat Ve
hicle, by Alex Vanags-Baginskis and Ag
gressors: Carrier Power vs. Fighting Ship, 
by Norman Polmar. The first two books in 
this new series take a look at two pairs of 
weapons that "grew up" together in World 
War II-the tank and the aircraft specifi
cally designed to destroy it, and the air
craft carrier and the battleship it replaced 
as the primary naval weapon. Beautifully 
illustrated (including several gatefold 
pages), these two large-format books offer 
detailed technical descriptions of the vari
ous aircraft, tanks, and ships and their 
munitions. The books also detail weapons 
employment but are a touch lacking in the 
human side of the stories. Both from 
Howell Press, Charlottesville, Va., 1990. 68 
and 64 pages with photos, illustrations, 
maps, and diagrams. $19.95 each. 

Feet Wet: Reflections of a Carrier Pilot, 
by Paul T. Gillerist. Naval aviation changed 
dramatically over the course of Mr. Gill
crist's thirty-three-year career, from pro
peller-driven aircraft flying off straight 
decks after World War II to the supersonic 
F-14s launched by steam catapults from 
the angled decks of supercarriers today. 
His perspective is unique. He started out 
implementing the new developments and 
was later an agent of change as the admi
ral in charge of the Pacific Fleet's fighters. 
Mr. Gillerist has a superior knowledge of 
the subject and doesn't mince words-he 
criticizes the top brass, describes acci
dents, talks about his flying and combat 
experiences, and even admits that fighter 
pilots sometimes make mistakes. Presidio 
Press, Novato, Calif., 1990. 348 pages with 
photos, diagrams, and glossary. $22.50. 

Maverick: The Personal War of a Vietnam 
Cobra Pilot, by Dennis J. Marvicsin and 
Jerold A. Greenfield. Mr. Marvicsin is the 
maverick of the title, and his nickname was 
well deserved. He lived to be a helicopter 
pilot, and, depending on who was talking, 
he was either the bravest or the craziest of 
his colleagues. However, he was also a 
keen observer of what was going on 
around him, and in this book he vividly de
scribes his experiences. He had volun
teered for Vietnam duty, but his initial en
thusiasm faded the longer he flew. The 
death of a close friend affected him deeply, 
and his pain comes through in his words. 
This well-written story reads like a novel
it begins with his imprisonment after be
ing shot down by the North Vietnamese 
and is told through flashbacks. G. P. Put
nam's Sons, New York, N. Y., 1990. 269 
pages. $22.95. 
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The Narrow Margin: The Battle of Britain 
and the Rise of Air Power 1930-1940, by 
Derek Wood with Derek Dempster. Out of 
print for more than twenty years, this book 
has remained the classic reference work 
on the Battle of Britain. This third edition 
incorporates many facts that have come to 
light as official documents were declas
sified, and the meticulously researched 
appendio'es have been expanded. The first 
two-thirds of the book documents prewar 
events in England and Germany and the 
"phony war." The last section is a diary of 
the Battle of Britain, complete with daily 
weather recaps, personal accounts, and 
official write-ups. Smithsonian Institution 
Press, Washington, D. C., 1990. 384 pages 
with photos, charts, maps, appendices, 
bibliography, and index. $39.95. 

The Royal Canadian Air Force at War, 
1939-1945, by Larry Milberry and Hugh 
Halliday. The Royal Canadian Air Force's 
contribution to the Allied victory is an 
often overlooked segment of World War II 
history. This book remedies that omission. 
Entering the war with fewer than 4,000 
people, the RCAF was the fourth largest 
Allied air arm by war's end. Canadian casu
alties totaled almost 17,000 service mem
bers. Using archival sources, interviews, 
correspondence, scrapbooks, albums, 
and logbooks, the authors have assem
bled a complete look at every facet of the 
RCAF's wartime operation. In addition to 
technical and organizational information, 
this work also covers such topics as Cana
dian war art and aviation medicine. Canav 
Books, Toronto, Ont., 1990. 480 pages with 
photos, charts, appendices, and index. 
$75.00. 

"There I Was ... " 25 Years, by Bob Stev
ens. Foreword by Gen. James H. Doolittle. 
His style and point of view have undergone 
some alterations over a quarter of a cen
tury, but Mr. Stevens's ability to draw the 
humorous side of the flying business is 
still dead-solid perfect. This book is the 
compilation of the 300 "There I Was ... " 
cartoon features he drew for this magazine 
between January 1964 and January 1989. 
The drawings prove that, at least in avia
tion circles, humor is a universal thing, 
and what was funny in 1945 still merits a 
hearty chuckle today. The hardbound 
book also includes a list of major aero
space events that occurred the month a 
panel ran, as well as line art of numbered 
air force and wing, group, and squadron 
insignias. The Village Press, Bonsall, Cal
if., 1990. 600 pages with brief text intro
ductions to the cartoons. $49.50. 

Other Titles of Note 
Japan's World War II Balloon Bomb At

tacks on North America, by Robert C. Mi
kesh. Japan's balloon bomb program late 
in the war could have done great psycho
logical as well as physical damage, but it 
was halted because US censorship efforts 
prevented the Japanese from knowing 
how effective the effort really was. A re
issue from 1973, this is the complete histo
ry of the program. Smithsonian Institution 
Press, Washington, D. C., 1990. 85 pages 
with photos, maps, charts, appendices, 
bibliography, and index. $9.95. 

Military Phrasebook for Iraqi Arabic, by 
M. Omar. This booklet, now in vogue in 
Saudi Arabia, gives Iraqi Arabic phrases 
for military situations. The phrases are 
spelled out in plain English rather than 
using technical phonetics. Also included 
are commands, how to give and get basic 
information, interrogation questions, vari
ous lists, and an English-Iraqi Arabic 
glossary. Diplomatic Language Services, 
Inc., Arlington, Va., 1990. 72 pages. $5.95. 

Pilot's Directions: The Transcontinental 
Airway and Its History, edited by William M. 
Leary. This book is a reprint of the Post Of
fice's 1921 guide for helping airmail pilots 
find their way across the country, both 
from the air and, because of crashes that 
inevitably came, on the ground. It gives an 
interesting view of an America that no lon
ger exists and a detailed developmental 
history of the transcontinental route. Uni
versity of Iowa Press, Iowa City, Iowa, 1990. 
82 pages with photos, maps, and index. 
$16.95. 

The Pineapple Air Force: Pearl Harbor to 
Tokyo, by John W. Lambert. This is a com
prehensive history of the pursuit units of 
the former Hawaiian Air Force and their 
evolution as Seventh Fighter Command in 
World War II. The author primarily uses 
personal reminiscences to tell the story of 
the air war in the central Pacific. Phalanx 
Publishing Co., St. Paul, Minn., 1990. 214 
pages with photos, maps, appendices, 
bibliography, and index. $44.95. 

IN VIDEO-"Hot Flying." Some of the best 
aerial footage from earlier releases is com
bined on this fast-paced video geared to 
the nonspecialist. However, it does not 
condescend to the less-knowledgeable 
viewer and goes to great lengths to explain 
what is happening. The video includes vin
tage (such as the X-2, X-15, and M2F2) and 
current flight-test footage as well as Navy 
carrier operations and good action scenes 
of Air Force F-15s, F-117As, and F-16s. 
1990, color. Distributed by Aviation Week 
Video, New York, N. Y. $24.95. 
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Viewpoint 
By Gen. T. R. MIiton, USAF (Ret.), Contributing Editor 

Perspective From Fifty Years 
This is where I came in. De
spite the accomplishments of 
airpower, its role in strategy 
remains a matter of dispute. 
The arguments have not 
changed. 

Fi,fty years ago last 
June, prompted more 
by curiosity than 
by any convictions 
abo ut airpower, I 
elected to give the 
Army Air Gorps a try. 
Even the earnest ad
vice of a senior cav

alry officer, one who would become 
famous in the Pacif ic War, failed to 
change my mind. His parting shot was 
typical of attitudes in those days: "If 
you are going to fly an airplane, why 
the hell did you bother to get an edu
cation?" 

By December 1940, those of us who 
had survived primary school were one 
step up the ladder in basic training 
and had begun to think of ourselves 
as aviators, not simply as escapees 
from the ground army. That Decem
ber was, of course, barely a year be
fore Pearl Harbor, and Adolf Hitler had 
already conquered most of Europe. 
Only the Battle of Britain had given 
hope to the remaining free nations. 
The first decisive airpower engage
ment, it would take its place along
side Crecy. The longbow, this time, 
was radar. 

It was just as well we sat that one 
out, for the United States was still a 
provincial military power. If European 
nations and Japan were military big
leaguers, we were still strictly bush. 

Nevertheless, some Air Corps offi
cers were doing serious thinking. Per
haps Douhet and de Seversky had a 
bit more influence on that thinking 
than later events would justify, but the 
main thrust of their conclusions 
would have a decisive effect on World 
War II. Strategic airpower, the con
cept of overflying the battlefield to 
mortally wound the enemy in his abili
ty to wage war, became the rationale 
for the emerging Army Air Forces. It 
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was also, in the course of time, the 
justification for a separate air force
not only separate but also equal, 
something my old cavalry friend 
could not have brought himself to 
imagine. 

There were a few problems with the 
concept, not the leas1 of which was 
the unfortunate dogma that the 
bomber could fight its way into the 
target, a dogma that was reinforced 
by the name given to the 8-17-the 
Flying Fortress. The October 14 mis
sion to Schweinfurt-for which I had 
a front-row seat-lost twenty percent 
of its attacking force and nearly put 
paid to the concept of strategic 
bombing, even though our results 
that day were precise and costly to the 
critical German ball-bearing industry. 
In the fall of 1943, B-17s had an ex
pected life of eleven missions, so it 
was necessary, after Schweinfurt, to 
back away from the difficult targets 
and wait for fighter support. 

In many ways, the years after World 
War II have been confused ones for 
strategic airpower. During the brief 
time of our nuclear supremacy, the 
bomber became simply the instru
ment of threatened mass destruct ion. 
"Peace Is Our Profession" read the 
curious slogan over bomber base 
gates. 

K.orea brought a renewed, though 
short-lived, emphasis on tactical air. 
While the B-29s did yeoman work with 
conventional bombs, the headlines 
came from MiG Alley. 

After Korea, the Ai· Force settled 
back on nuclear alert pads. The ene
my was the USSR, along with Red 
China, and any war we would have to 
fight would be an all-out nuclear one. 
"All or nothing" was the strategy. 

The years rolled on until Vietnam be
came the American obsession. Our 
longest war, fought w th no clear ob
jective, saw airpower become the play
thing of amateur strategists. Skilled 
and courageous aviators were used, 
at peril of their lives, to send signals to 

the hard-bitten realists in Hanoi. The 
realists won when the political field 
marshals tired of the game. 

Looking back over these past fifty 
years, certain faces come into view. 
One is that of "Hap" Arnold, a man 
with vision and a facility for remem
bering countless things, even young 
officers' names. Jimmy Doolittle, still 
going strong, was an aviation legend 
when I was just starting out. When he, 
as Eighth Air Force commander, ar
rived at our bases in England, it was 
with a flourish, a buzz job on the tow
er followed by a chandelle. Ira Eaker 
had a more sedate manner, but he was 
a wonderfully considerate command
er, and his Eighth Air Force steward
ship saw us through the critical first 
years of the war. 

Tommy White always comes to 
mind. He was an intellectual Chief of 
Staff but one with a warm and ap
proachable side. Then there is Nate 
Twining, another Chief with an un
bounded store of common sense and 
integrity. Curt LeMay, of course, will 
go down in history for his steadfast 
convict ions about strategic airpower. 
When I first knew him, he had already, 
as a major, begun to stand out as a 
man who knew where he was headed. 
Later, while a colonel in England, he 
seemed more important than most of 
the brass in London. 

So many come to mind in casting 
back over the years, too many to list 
here. We have had our share of vision
aries, and, to be honest, of those who 
went beyond their just deserts. 

Now, we are on the verge of another 
war, if, in fact, it has not already begun 
by the time this appears. The question 
of airpower's place in the strategic 
lexicon continues to be a source of ar
gument, even in the face of indisput
able accomplishments. The argu
ments are the same as those of fifty 
years ago, or forty years ago, or any 
point in between. 

This, in short, is where I came in, so 
it is time to end these columns. ■ 

Eo1rnR's NorE: T. R. Milt.Jn, wlio has written a monthly column for A1R FORCE Magazine 
since October 197 4, he.sn't completely escaped us yet. Although th.'s is his last col
umn, he has agreed to Nrite feature-length pieces for us now and then. They will be 
mostly retrospective in nature, he says. 
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Valor 
By John L. Frisbee, Contributing Editor 

Skip-Bombing Pioneer 
In the fa II of 1942, a better 
way of sinking Japanese 
ships had to be found. Ken 
Mccullar was one of the first 
to master the new tactic. 

A PRIORITY task for the few Fifth Air 
Force B-17s of the 19th and 43d 

Bombardment Groups during the 
summer of 1942 was interdicting the 
Japanese sea line of communications 
from Rabaul, New Britain, to enemy 
forces on New Guinea. AAF doctrine 
then held to bombing from altitude 
with nine-plane (when that many were 
available) squadron formations. Re
sults had not been good, especially 
against maneuvering ships. Only 
about one percent of bombs dropped 
were hitting their targets. Clearly a 
better way had to be found. 

Promising experiments with skip 
bombing were under way in the US, 
based on RAF experience. Lt. Gen. 
George Kenney, commander of Fifth 
Air Force, was enthusiastic about the 
new technique. The 63d Squadron of 
his 43d Bombardment Group set to 
work in September, testing skip bomb
ing with B-17s against a wrecked ship 
in Port Moresby Harbor. Approaching 
the target at 200 mph, aircraft re
leased bombs at 200 feet or lower, 
about 300 yards from the hulk. The 
bombs wou ld skip across the water 
into the side of the ship-if airspeed, 
altitude, and range were properly co
ordinated. Modified Australian fuzes 
were used in the absence of suitable 
US stock. 

Capt. Kenneth McCullar already 
was credited with sinking or damag
ing four Japanese vessels, using con
ventional tactics. He soon became 
one of the most proficient practition
ers of skip bombing, with sixty per
cent hits in practice runs. Skip bomb
ing looked like the answer, but it add
ed another element of danger to the 
normal hazards of combat. Chief 
among these was the nerve-racking 
experience of flying at point-blank 
range directly into the muzzles of 
deck guns on enemy ships. Since the 
older B-17s didn't have enough for-
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ward firepower to keep those guns 
down, early skip-bombing attacks 
were made at night, by the light of the 
moon or flares. 

The Japanese were introduced to 
skip bombing at Rabaul Harbor on 
the night of October 23, 1942. While 
six B-17s of the 64th Squadron 
bombed from 10,000 feet, six 63d 
Squadron bombers came in at 100 
feet to skip their bombs into the sides 
of Japanese ships. Ken McCullar re
ported sinking a destroyer with two 
hits amidships. Two nights later the 
63d returned to Rabaul with eight 
B-17s, about a third of the-Fifth Air 
Force's operational heavy bombers at 
the time. Captain McCullar was one of 
four to score hits. 

Ken McCullar flew many more skip
bombing missions; one of the most 

notable was on the night of November 
24, when he and other 8-17 crews at
tacked an enemy convoy by flare light. 
His first run at 200 feet scored a near 
miss on a destroyer. On his second 
run, Mccullar set the destroyer afire. 

Coming back once more, his num
ber one engine was knocked out by 
flak, and the propeller couldn't be 
feathered. Too badly shot up for an
other low attempt, McCullar made a 
conventional bomb run at 1,200 feet 
and again was hit. He then climbed to 
4,000 feet for a fifth attack and lost 
number three engine to enemy fire. 
With only two engines running and 
three wounded men aboard, he was 
faced with a return to Port Moresby 
over 13,000-foot peaks. Number three 

finally was brought in at greatly re
duced power. "Two and a half hours 
later," Mccullar reported, "we were at 
10,000 feet, our ceiling, and luckily we 
found a pass to sneak through, land
ed OK, and forgot about it." 

Twice more Ken McCullar brought 
his 8-17 home on two engines, once 
from nearly 600 miles from Rabaul 
where he was on a photoreconnais
sance mission. Seventy miles short of 
Rabaul, a supercharger blew up, kill
ing both engines on the left wing. Mc
Cullar completed the mission on two 
engines and flew back to Port Mores
by with excellent photos of the Ra
baul area. Two days later, on Decem
ber 7, he helped turn back a Japanese 
convoy, returning with more than 100 
machine-gun and 20-mm holes in his 
8-17. 

Kenneth Mccullar, by this time a 
major, led a charmed life, it would 
seem. His skill as a pilot and his deter
mination to complete every mission 
regardless of the odds had earned 
him a Distinguished Service Cross. 
Then, as with so many other combat 
heroes, the odds caught up with him. 
On April 12, 1943, while taking off for 
an attack on a convoy, his 8-17 
crashed in flames. 

"His exploits were already legends 
that would be told and retold long af
ter the war," General Kenney said. 
Ken McCullarwas a symbol of valor in 
the dark days of the Pacific war. His 
courage and resolution should re
main an inspiration to those who fol
low almost a half-century later. ■ 
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AFA State Contacts 
Following each state rame 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) : WIiiiam M. Voi9t, 128 
Glenview Dr., Birmingham, AL 35213 (phone 
205-254-2330). 

ALASKA (Anchorage, Fai rbanksl; Larry D. 
Willingham, 20151 Lucas Ave., Eag e River, AK 
99577 ·(phone 907-694-4034). 

ARIZONA (Green Valley, Phoenix, Prescott, Se
dona, Sierra Vista, Sun City, Tucson): WIiiiam A. 
Lafferty, 1342 Placita Salubre, Green Valley, AZ 
85614 (phone 602-625-9449) 

ARKANSAS (Bly thevl l!e, Fayetteville, Forl 
Smith, Hot Srrir1gs, Li ttle Rock) : 0. W. Lewis, 
717 E. Walnu St., Blytheville, AR 72315 (phone 
501-763-6846 ). 

CALIFORNIA (Ap-ple Va lley, 3akersfleld, Cama
rillo , Edwards, Fairfield, FrEsno, Los Angeles, 
Merced, Monterey, Novato, Orange County, Pas
adena, Riverside, Sacramento, San Bernardino, 
San Diego, San Franci sco, Sunnyvale, Vanden
berg AFB, Yuba City) : Arthur Trost, 288 Lom
bardi Cir., Walnut Creek , CA 94598 (phone 
41 &-934-2889} 

COLORADO (Boulder, Colorado Springs, Den
ver, Forl Collins, Grand Junction, Greeley, 
Pueblo) : WIiiiam D. Croom, 31 N. Tejon, Colora
do Springs, CO 80903 (phone 719-550-5059). 

CONNECTICUT (Brookfield, East Harttord, Mid
dletown, Stprrs, Strattord, Torringt on, Water
bury, Westpor1 , Windsor Locks) : John T. 
McGrath, 97 Morgan St., Middletown, CT 06457 
(phone 203-344-4636): 

DELAWARE (Dover, Milford, Newark, Rehoboth 
Beach. Wilmington): Robert M. Berglund, 128 
W. Loockerman S1 .. Dover. DE 19901 (phone 
302-674-0200), 

DISTRICT OF COLUMBIA (Washington , D. C.l : 
John J. Stirk, 1501 Lee Highway, Arlington, I/A 
22209-1198 (phone 703-247-5820). 

FLORIDA (Avon Park, Broward County. Cape 
Cora l, Daytona Beach, Fcrt Wa tton Beach, 
Gainesvi lle. Homestead , Jacksonvllle, Lees• 
burg, Miami, New Port Richey, Ocala, Orlando, 
Palm Hubor, Panama City, Patrick AFB, Port 
Charlotte, Sarasota, Spring Hill , Sun City Center, 
Tallahassee, Tampa, Titusville..1. Vero Beach, West 
Palm Beach . Winter Haven); \.iraig R. McKinley, 
735 Palmera Dr. E., Ponte Vedra Beach, FL 32082 
(phone 904-141-7120). 

GEORGIA (Ather:is, Atlanta. Columbus. Dobbins 
AFB, Rome, Savannah, St. Simons Island, Val
dosta, Warner Robins) : O;an Callahan, 100 
RidgecreS'I Pl., Warner Robins, GA31088 (phone 
912-929-1485), 

GUAM (Agana): Daniel A. Cox, Box 7252, Tam• 
uning, GU 96911 (phone 671-6'46-9255). 

HAWAII (Honolulu, Maul!: Bob Noack, P. 0. Box 
618E. Honolulu, HI 96818 (phone 808-422-2922). 

IDAHO (Boise, Mo untain Home, Twin Falls): 
Chester A. Walborn, P. 0 . 3ox 729, Mountain 
Home, 10 63647 (phone 208-587-4415.). 

ILLINOIS (Bellevi ll e, Champaign , Chfcago, 
Elmhurst . Moline, Peoria, Rockford, Spring field• 
Decatu r): Paul M. Cleary, 911 Meadowlark, 
O'Fallon, IL 62269 (phone 618-632-6678). 

INDIANA (Bloomington, Fcrt Wayne, Grissom 
AFB, 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): C;u-J._B. 
Zimmerman, 608 Waterloo Bldg., Waterloo, IA 
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): James R. 
Jenkins, 3276 Carriage Ln., Lexing1on, KY 40517 
(phone 606-278-6848). 

LOUISIANA (Alexandria, Baton Rouge, New Or
leans, Shreveport): Doyle 0. Blasingame, 208 
Wellington Dr., Bossier Ci ty, LA 71111 (phone 
318-7 46-0252). 

MAINE (Bangor, Loring AFB, North Berwick): 
Richard F. Strelka, 54 Country Rd., Caribou, ME 
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 Blvd., West Springfield, MA 01089 
(phone 413-737-5466). 

MICHIGAN (Alpena, Battle Creek, Detroit, East 
Lansing, Kalamazoo, Marquette, Mount Clem
ens, Oscoda, Petoskey, Southfield); William L. 
Stone, 7357 Lakewood Dr., Oscoda, Ml 48750 
(phone 517-739-3696). 

MINNESOTA (Duluth, Minneapolis-St. Paul): 
Doyle E. Larson, 13509 York Ave. S., Burnsville, 
MN 55337 (phone 612-890-9140). 

MISSISSIPPI (Biloxi, Columbus, Jackson): 
Henry W. Boardman, 10 Bayou Pl., Gulfport, MS 
39503 (phone 601-896-8836). 

MISSOURI (Richards-Gebaur AFB, Spri,nglield, 
St. Louis, Whiteman AFB) : Charles E. McGee, 
5231 Lawn Ave., Kansas City, MO 64130-3152 
(phone 816-861-5231 ). 

MONTANA (Bozeman, Great Falls): Jim Banks, 7 
Hill St., Bozeman, MT 59715 (phone 406-
507-7629). 

NEBRASKA (Lincoln, Omaha): Ralph Bradley, 
1221 N. 101 st 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): 
Frederic C. Armstrong, 206 Woodland Rd., 
Hampton, NH 03842-1426 (phone 603-436-6909). 

NEW JERSEY (Andover, Atlantic City, Bel leville, 
Camden, Chatham , Cherry HIii , Forked River, 
Fort Monmouth, Jersey City, McGuire AFB, Mid• 
dlesex County, Newark, Old Bridge. Trenton , 
Wallington, West Orange, Whitehouse Station): 
Dolores Vallone, 143 Marne Rd., Hopatcong, NJ 
07843 (phone 201-770-0829). 

NEW MEXICO (Alamogordo, Albuquerq ue, 
Clovis): Robert H. Johnson, P. 0 . Box 9436. Al
buq_uerque, NM 87119 (phone 505-843-6230). 

NEW YORK (Albany, Bethpage. Binghamton, 
Brooklyn , Buffa lo, Chautauqua, Griffiss AFB, 
Hudson Valley, Nlll?5au County, New York City, 
Niagara Falls, Plattsbu rgh, Rochester. Staten Is
land, Suffo lk County, Syracuse. Westhampton 
Beach, White Plains): Vincent J. Tampio, 50 
Mai n St. , Sl ive r Creek, NY 14136 (phone 
716-631 -6465i 

NORTH CAROLINA (Asheville, Charlotte, Fay
etteville, Goldsboro, Greensboro, Greenville, 
Havelock, Hickory, Kitty Hawk, Littleton, Raleigh, 
Wilmington): Norman E. Davis, P. 0. Box 387, 
Wrightsville Beach, NC 28480 (phone 919-
256-6036). 

NORTH DAKOTA (Fargo, Grand Forks, Minot): J. 
Michael Philllps, 110 49th Ave. S., Grand Forks, 
ND 58201 (phone 701-795-3510). 

OHIO (Akron, Cincinnati , Cleveland, Columbus. 
Dayton, Mansfield, Newark, Youngstown); Fred 
F. Kubli, Jr., 823 Nancy SI., Niles, OH 44446 
(phone 216-544-7752). 

OKLAHOMA (Altus, Enid, Oklahoma City, Tulsa): 
Kenneth W. Calhoun, 9416 Rhythm, Midwest 
City, OK 73110 (phone 405-736-5641). 

OREGON (Eugene, Klamath Falls, Portland); 
John Lee, 3793 E. Nanitch Cir. S., Salem, OR 
97306 (phone 503-581-3682). 

PENNSYLVANIA (Allentown, Altoona, Beaver 
Falls, Bensalem, Coraopolis, Drexel Hill, Erie, 
Harrisburg, Homestead, Indiana, Johnstown, 
Lewistown, Philadelphia, Pittsburgh, Scranton, 
Shiremanstown, State College, Washington, 
Willow Grove, York): Eugene Goldenberg, 2345 
Griffith St., Philadelphia, PA 19152 (phone 
215-332-4241 ). 

PUERTO RICO (San Juan): Vincent Aponte, 
P. 0. Box 8204, Santurce, PR 00910 (phone 
809-764-8900). 

SOUTH CAROLINA (Charleston, Clemson, Co
lumbia, Myrtle Beach, Sumter): Charles W. 
Myers, 42 Palmer Dr., Sumter, SC 29150 (phone 
803-775-7352). 

SOUTH DAKOTA (Belle Fourche, Rapid City, 
Sioux Falls): Robert Jamison, 1506 S. Duluth 
Ave., Sioux Falls, SD 57105 (phone 605-
339-7100). 

TENNESSEE (Chattanooga, Knoxville, Mem
phis, Nashville, Tullahoma): Wayne L. Stephen
son, 12409 Valencia Point, Knoxville, TN 
37922-2415 (phone 615-966-2569). 

TEXAS (Abilene, Amarillo, Austin, Big Spring, 
College Station, Commerce, Corpus Christi, 
Dallas, Del Rio, Denton, El Paso, Fort Worth, 
Harlingen, Houston, Kerrville, Lubbock, San An
gelo, San Antonio, Waco, Wichita Falls): John P. 
Russell, P. 0. Box 5789, Abilene, TX 79608 
(phone 915-695-2340). 

UTAH (Bountiful, Clearfield, Ogden, Salt Lake 
City): Dan Hendrickson, 1930 North 2600 East, 
Layton. UT 84040 (phone 801-776-21 01). 

VERMONT (Burlington): Andrew 0. Clark, 4 
General Greene Rd., Shelburne, VT 05482 
(phone 802-985-3772). 

VIRGINIA (Alexandria, Charlottesville, Danville, 
Harrisonburg, Langley AFB, Lynchburg, 
McLean, Norfolk, Petersburg, Richmond, Roa
noke); Mary Anne Thompson, 3146 Valentino 
Ct., Oakton, VA 22124 (phone 703-734-6401). 

WASHINGTON (Seattle, Spokane, Tacoma); 
Theodore 0. Wright, 9644 Hilltop Rd., Bellevue, 
WA 98044-4006 (phone 206-454-5548). 

WISCONSIN (Madison, Milwaukee, Mitchell 
Field): Gilbert M. Kwiatkowski, 8260 W. Sher
idan Ave., Milwaukee, WI 53218-3548 (phone 
414-463-1849). 

WYOMING (Cheyenne): Irene G. Johnigan, 503 
Notre Dame Ct., Cheyenne, WY 82009 (phone 
307-775-3641 ). 
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In conjunction with Tactical Air Command, 
we are sponsoring our seventh annual tac
tical air warfare symposium, " Tactical Air 
warfare : Planning in a Changing World: ' 
This gathering will provide an in-depth 
exploration of tactical air requirements in 
the context of technical developments, 
rapid changes in Soviet doctrine and the 
magnitude of the Soviet threat, and the 
emergence of high technology threats in 
the third world. 

In addition to a keynote address by the 
Commander of Tactical Air Command, top 
leaders from the Air Force will probe the 
status and prospects of the role of airpower 
in conventional and theater warfare. For 
more information, call Jim McDonnell at 
(703) 247-5810, or Dottie Flanagan at 
(703) 247-5805. 

GOLF TOURNAMENT 

Wednesday, January 30, 1991 
12:00 noon 

On Walt Disney World's 
Palm Course 

Contact: Tommy Harrison 
(407) 886-1922 

TACTICAL FORCES GALA 

On Friday, February 1, 1991, the Central 
Florida Chapter will sponsor its seventh 
annual black-tie Gala. Proceeds will benefit 
AFA's Aerospace Education Foundation as 
well as ROTC, scholarships, and other aero
space education activities. For more infor
mation, contact Marty Harris (407) 356-4810. 

EXHIBITS AND DISPLAYS 

For each Gala table purchased, companies 
will be allowed 100 square feet of display 
space. Exhibits will be on display during 
the two-day Symposium and Gala. For 
more information on exhibits, contact 
Carol Bates (407) 356-3812. 

Registration Form 
A 1991 Air Force National Symposium 

"Tactical Air Warfare-
Status and Prospects" 

The Buena Vista Palace Hotel 
Lake Buena Vista, Florida 

1-800-327-2990 

January 31-February 1, 1991 

Advance reg istration closes Monday, 
January 21, 1991 

No refunds can be made for cancellations 
after that date. MAIL THIS FORM TO: 

Air Force Association 
ATTN: Miss Flanagan 

1501 Lee Highway 
Arlington, Va. 22209-1198 

(703) 247-5805 

AFA's SEVENTH 
ANNUAL TACTICAL 

AIR WARFARE 
SYMPOSIUM 

January 31 and February 1, 1991 

THE BUENA VISTA PALACE HOTEL 
ORLANDO, FLORIDA 
Invited Guests 

General Merrill A. McPeak, Chief of Staff, USAF 

General Robert D. Russ, Commander, Tactical Air Command 

General Robert C. Oaks, Commander in Chief, US Air Forces, Europe 

Mr. John J. Welch, Jr., Assistant Secretary of the Air Force, Acquisition 

Lt. Gen. Jimmie V. Adams, Commander in Chief, Pacific Air Forces (Designate) 

Lt. Gen. Gordon E. Fornell, Commander, Electronic Systems Division 

Lt. Gen. Henry Viccellio, Jr. , Deputy Chief of Staff, Logistics and Engineering 

Lt. Gen. Thomas R. Ferguson, Jr., Commander, Aeronautical Systems Division 

Maj. Gen. John A. Corder, Commander, Tactical Air warfare Center 

Maj. Gen. Joseph W. Ralston, Director, Tactical Programs, SAF/AQ 

Brig. Gen. Richard B. Myers, Deputy Chief of Staff, Requirements, TAC 

NAME (Print) _____________________ _ 

TITLE _ _______ ____ ___________ _ 

AFFILIATION _ _____ ________ _ _____ _ 

ADDRESS __________ ____________ _ 

CITY, STATE, ZIP ________ ____________ _ 

TELEPHONE: (AREA CODE) ___ (NO.) __________ _ 

My check covering the Symposium fee of $300 for AFA individual or industrial Associate 
member, payable to the Air Force Association, is enclosed. The fee includes one (1) Reception/Buffet 
ticket and (1) Exhibit Hall lunch ticket. 

(Note: Fee for non-member is $325.) 

□ Mark here if an extra guest Reception/Buffet ticket is desired. Enclosed is $115 for the 
additional ticket. 



AFA/AEF Report ~1~ 
By Danlel M. Sheehan, Assistant Managing Editor 

Texas Convention 
The Air Force Association suffered 

a blow when its chairman of the board 
and longtime stalwart, Sam E. Keith, 
Jr., died from a heart attack last sum
mer. Nowhere was this blow more 
keenly felt than in Mr. Keith 's home 
state of Texas. RathEr than let Mr. 
Keith 's passing crush their spi rits , 
members of AFA 's second-largest 
state organization (mc,re than 20,000 
strong) went on to hold a highly suc
cessful convention, spJrred on by the 
belief that they would be acting in ac
cord with the late Mr. Keith 's wishes. 

The Fort Worth Chapter did an ex
emplary job hosting the convention, 
which had outstanding military and 
industrial participation. Representa
tives from General Dynamics , LTV, 
Bell Helicopter, Texas Instruments, 
McDonnell Douglas, FlightSafety In
ternational , and others met with Gen. 
Michael J. Dugan {who has since left 
the post of Air Force Chief of Staff), 
the convention 's keynote speaker. 
The audience had high praise for the 
General 's speech, which centered on 
Air Force personnel issues. 

Other highlights of the convention 
Included a tour of nearby Carswel l 

Officers of the Paul 
Revere (Mass.) Chapter 

show Lt. Gen. Gordon E. 
Fornell, Electronic Sys

tems Division command
er, the notification letter 

selecting their chapter 
as 1990's Outstanding 
Chapter (of more than 

900 members). Sur
rounding the Generel 

are (seated, leH to r. ght) 
Leo O'Halloran and Mike 

Salis and (standing, left 
to right) John Kelly, 

Claudia Pheulpin, Bruce 
Macdonald, Ann Marie 

Neilan, Tony Romanem, 
and Dick Galloway. 
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AFB, an F-16 flight demonstration, 
and an evening awards banquet. 

A total of eighteen awards were pre
sented at the convention to outstand
ing ATC, SAC, and ESC active-duty 
personnel serving in the Lone Star 
State. Lt. Gen. Joseph Ashy, com
mander of ATC, presented the awards. 
National President Jack C. Price, 
since elected chairman of the board, 
presented AFA Special Citations to 
Charlotte Loos, Ed Fox, Jack Gil
christ, and outgoing State President 
M. N. "Dan" Heth. 

Besides Generals Ashy and Dugan, 
many Air Force organization com
manders were present, including Maj. 
Gen. Mike Nelson of the Sheppard 
Technical Training Center and Maj. 
Gen. Fred Doppelt of Human Systems 
Division. 

Vigorous participation at the con
vention by civic leaders from the Dal
las-Fort Worth Area, including mem
bers of the Airpower Council, Military 
Affairs Committee, and Chamber of 
Commerce, was a tribute to the ef
forts of the Fort Worth Chapter to fos
ter good community relations. 

AFA and AEF leaders turned out in 
force at the convention. John 0. Gray 

and Monroe W. Hatch, Jr. , former and 
current executive directors of AFA, re
spectively, took part in a productive 
business session, joined by National 
Directors William McBride, Joe Sho
sid, E, F. "Sandy" Faust, Bryan Mur
phy, and P. D. Straw; National Vice 
President (Southwest Region) Oliver 
Crawford; National Vice President 
(Far West Region) Robert Munn; and 
Texas Executive Vice President Glenn 
Jones. AEF Board Chairman James 
M. Keck and President Gerald V. Has
ler gave informative reports on aero
space education . 

Humanitarian Award 
His well-known efforts on behalf of 

the USO are not the only humanitari
an works undertaken by comedian 
Bob Hope. He has also lent his name 
to an award presented to recognize 
support of the Air Force Enlisted Wid
ows Home, which also bears his 
name. This year's Bob Hope Humani
tarian Awards went to the Iron Gate 
(N. Y.) Chapter and the Eglin (Fla.) 
Chapter. Iron Gate was recognized for 
its annual National Air Force Salute, 
which for sixteen years has made 
contributions to help provide "a se-
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Outgoing State President M. N. "Dan" Heth registers genuine surprise at being named 
Texas Man of the Year at the 1990 State Convention. Lt. Gen. Joseph Ashy, ATC 
commander, and Jack C. Price, then-president of AFA, are just as genuinely pleased 
to present the award. 

cure, serene, and happy home tor the 
widows of Air Force enlisted persons" 
in the Bob Hope Village. The Eglin 
Chapter was recognized tor sponsor
ing six Bob Hope Benefit Shows, 
which resulted in a substantial mone
tary contribution to the Village. 

Retired Air Force Chief of Staff Gen. 
Larry D. Welch, an AFA national direc
tor, presented the awards, accepted 
by Chapter President Richard Freytag 
tor Iron Gate and by Chapter Presi
dent Charlie Johnson tor Eglin. 

Eglin was also honored by Florida 
State AFA to r its good work in spon
soring the Bob Hope shows on behalf 
of the Village, receiving the Outstand
ing Single Chapter Program Award 
and having one of its,members, Rob
ert W. Gates, named as Chapter Per
son of the Year. 

Chapter News 
In an effort to ensure that the troops 

in Operation Desert Shield in Saudi 
Arabia are remembered on the home 
front, the John W. DeMilly, Jr. (Fla.) 
Chapter sponsored a Yellow Ribbon 
Day to coinc ide with the departure of 
a contingent of the 31st Tactical 
Fighter Wing's Hospital Squadron to 
the Middle East. Chapter President 
Jose Clay, Vice President Wendell 
Grimsley, and Treasurer Bill Susser 
spent the day at the Homestead AFB 
gate, handing out yellow ribbons tor 
people to display in hopes of a safe re-
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turn tor the military men and women. 
In a "Salute to Space Systems Divi

sion," the General B. A. Schriever 
Los Angeles (Calif.) Chapter present
ed three awards to employees of the 
Kirtland AFB, N. M., Air Force Space 
Technology Center. Marolyn Muller 
Russell, a contracting specialist, was 
named Civilian of the Year; Dr. James 
H. Degnan, a research specialist in 
the High Energy Plasma Division was 
named Scientist/Engineer of the 
Year; and A1C Lonest Bonton, Jr., a 
construction contract administrator, 
was named Airman of the Year. 

The Southern Indiana (Ind.) Chap
ter hosted Drina Welch Abel (sister of 
the late Orin Welch), who gave an in
formative lecture and slide presenta
tion. Mr. Welch, who perished flying 
Over the Hump in 1943, was a Hoosier 
aircraft pioneer who built, tested, and 
flew Depression-era aircraft. Chapter 
President Hank Weidner and Secreta
ry Marcus R. Oliphant report that Mrs. 
Abel's presentation was well received. 

Education Support 
South Carolina AFA did its part for 

aerospace education at Orangeburg
Wilkinson High School by recogniz
ing Outstanding AFJROTC Cadet 
Mark Danner, who received his medal 
from Worth Allen, former president of 
South Carolina AFA and himself the 
recipient of an Outstanding Service 
Award. 

Need help writing 
your resmtle? 
Not getting a reply 
when you send your 
resmtle? 

Send it to AFA for an honest, 
professional critique. v\e searched 
for the best in the business and we 
found them. Our professional 
career transition consultants will 
help you make younisume more 
marketable- your resume will be 
the one to stand out in the crowd! 

Participants have been delighted 
with the results of this new AFA 
service: 

"WJnderful job! Yourcomments 
were right on target and homed in 
on areas I was concerned about.·· 

"Very pleased . .. excellent 
comments. . . timeliness appre
ciated. It was refreshing to ]Jave 
someone look ac the resume wllo 
understands both the military and 
civilian world." 

To submit your resume for the 
review and critique package, send 
it along with your check for 
$30.00 to: AFA, Membership 
Services, 1501 Lee Hwy., 
Arlington, VA 22209 

For more information call AFA 
Membership Services at 
1-800-727-3337 ext. 5842 
(703-24 7-5842). 

Complete resume preparation 
package also available. 
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Original Goatskin A2 Jacket 
''Colonel Jim Goodson Edition" 

Special Program ~~ 
for Members ar• ~ 11. 
Sponsored by ~ 

10% off to AFA members 

• Free Shipping SIZES 
34-46 • Fast UPS Delivery 

• Longs and Large Sizes 
up to 54 Available S225.00 

To order or for info, call, toll-free 

1-800-633-0092 
In Nlassachuset1s 617-227-4986 

VISA and MasterCarc accepted 

PROTECH MARKETING ASSOCIATES 
105 C1arles St., Suite 632 Boston, MA 02114 
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AFA/AEF Report 

Under the aegis of Oklahoma State AFA, in cooperation with the Tulsa Chamber of 
Commerce, the mayor of Tulsa, and the Eastern Oklahoma National Management 
Association, Maj. Gen. Joseph K. Spiers, Oklahoma City ALC commander, gave a talk 
on the state of the Air Force. Here, he Is thanked by former AFA National President 
and Assistant USAF Secretary Harold Stuart (left) and Rodger Randle, mayar of Tulsa. 

Farewell to West 
AFA is saddened to report the death 

of Herbert M. '"Bud" West. Mr. West, a 
permanent national director, joined 
the Association in the 1950s and 
served as Egiin chapter president 
Florida state president, and national 
vice president (Southeast Region). He 
had a distinguished, twenty-e ight
year military career, retiring as vice 

Bulletin Board 

Seeking contact with anyone who knew the fol
lowing individuals: Spencer A. Price, of the 89th 
Squadron,80th Fighter Group, in 1e44and 1945: 
Donald Albert; Lt. M. Driver; and 8th Air Force 
members SSgt. Stanley H. Ziegler, of the 509th 
Bomb Squadron, 35131 Bomb Group; Frank 
Ziegler, :if the 351st Bomb Group or 20th Fighte
Group; 3nd SSgt. Jack B. Ziegler, of the 79th 
Squadron, 20th Fighter Group. Contact: Paul 
Roberts, Flat 2, 2 Hilton Rd., Leejs LS8 4HB, 
Englanc. 

Seeking aviation-related items, such as gog
gles, helmets, oxygen masks, flig ht clothing, 
uniforms, parachutes, propellers, and clocks. 
Contact: Col. William L. Evans, USAF (Ret.), 4390 
N. 125 W., Ogden, UT 84414. 

Seeking the whereabouts of the following mem
bers of B-29 crew #3913, 6th Bomb Group, 313th 
Bomb Wing, who served on Tinian during World 
War II: Capt. Herbert Franks, from Dallas, Tex.; 
Harry B. (or H. Brad) Johnson, from Grand Rap
ids, Mich.; John A. Potenza, from Brooklyn, 

commander of the Air Proving 
Ground Center at Eglin AFB. He is 
survived by his wife, Marie, two chil
dren, and one grandchild . 

Have AFA News? 
Contributions to "AFA/AEF Report" 

should be sent to Dave Noerr, AFA Na
tional Headquarters, 1501 Lee High
way, Arlington, VA 22209-1198. ■ 

N. Y.; Wallace L. "Pete" Peebles, from Pittsburg, 
Ill.; and Robert S. Ziegler, f rom Reedsville, Pa. 
Also seeking Martin "Marty" Selitsky, from Phil
adelphia, who was in Crew #3915. Contact: Phil 
McQuillen, 1208 Lee St., Unit #95, Leesburg, FL 
34748. 

Seeking the whereabouts of Lt. "Fred" Fredin
burg, Lt. Ernest L. Jordon, and Lt. James Gor
don Farley, who were all fighter pilots with the 
40th Fighter-Interceptor Squadron at Johnson 
AB, Japan, in 1953 and 1954. Contact: Bill Math
is, P. 0. Box 2414, Midland, TX 79702. 

Seeking car.tact with TSgt. Phil Harper, who 
painted a portrait of Brig. Gen. William L. "Jer
ry" Lee while the General was commander of the 
13th Air Force at Clark AB, the Philippines, and 
also with anvone else who was at Clark AB be
tween 1953 and 1956. Contact: A. G. Atkin, P. 0 . 
Box 7261, Amarillo, TX 79114. 

Seeking contact with anyone who was at 
Chambley AB, France, between 1954 and 1957. 
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Also seeking members of the 1st Aeromedical 
Evacuation Group at Pope AFB, N. C., in 1958 
and the whereabouts of Capt. Joe C. Williams, 
who was at Langley AFB, Va., in 1961; Paul Rod
gers, of Camp des Loges, France; and Jeep 
Bowers. Contact: MSgt. C. Rayford Timms, 
USAF (Rel.), 1616 Rex Dr., Marietta, GA 30066. 

Collector of Wor ld War II memorabilia seeks 
wings, patches, medals, and uniforms to pur
chase from veterans. Contact: Alden W. Hamil
ton, P. 0. Box 29767, Richmond, VA 23229. 

Seeking World War II veterans who served in the 
95th, 96th, 97th, or 98th Squadrons of the 440th 
Troop Carrier Group. Contact: Donald M. Orcutt, 
551 S. Concord St., Seattle, WA 98108. 

H you need Information on an indl
vtdual, unit, or aircraft, or H you 
want to collect, donate, or trade 
USAF-related Items, write to 
"Bulletin Board," A1R FORce Maga
zine, 1501 Lee Highway, Arlington, 
VA 22209-1198. Letters should be 
brief and typewritten. We cannot 
acknowledge receipt of letters to 
"Bulletln Board." We reserve the 
right to condense letters as neces
sary. Unsigned letters are not ac-
ceptable. Photographs cannot be 
used or returned.-THE EDITORS 

Collector seeks contact with other patch collec
tors. Especially seeking patches from medical/ 
air evacuation, communications, and air refuel
ing units. Contact: Sgt. David J. Marti, USAF, 
156-B Northeast Dr., Patrick AFB, FL 32925. 

Seeking information on the whereabouts of 
Capt. Gordon Ettenson, who was in special op
erations in Hawaii in 1984. Contact: Shane Cera
to, P. 0. Box 5610, Gold Coast Mail Centre, 
Queensland 4217, Australia. 

Seeking information on the crew members of a 
B-24, Madam Shoo Shoo, of the 34th Bomb 
Group, 8th Air Force, in Europe during World 
War II. Contact: R. C. Harris, Jr., 4813 Burton SE, 
Albuquerque, NM 87108-3419. 

Seeking the following members of the 535th 
Bomb Squadron, 381st Bomb Group, based at 
Ridgewell, England, during World War II: Lt. El
mer Wulf, Lt. Hugh Robinson, and Lt. Harlan 
Kriete. Contact: Virgil E. Miller, 5100 Emerald 
Dr., Apt. 2, Lincoln, NE 68516. 

Seeking World War II German aircraft control 
sticks, data plates, and ID tags. Also want pho
tos of World War II German aircraft. Contact: 
Stephen Polyak, 4306 Declaration Cir., Belcamp, 
MD 21017. 

Seeking the whereabouts of MSgt. Frederick 
Bennett, who was stationed at Ascot near Wind
sor during World War II. Contact: Paul Renn, 23 
Northumberland Ave., lslesworth, Middlesex 
TW7 5HZ,. England. 

For a history of Air Force explosive ordnance 
disposal from 1947to 1985, seeking photos, unit 
histories, journals, stories from EOD personnel. 
Contact: CMSgt. Marshall "Doc" Dutton, USAF 
(Ret.), 150 Grand View Ave., Valparaiso, FL 
32580. 

For a history of Stalag Luft Ill, the prisoner of 
war camp for allied aircrew at Sagan, Germany, I 
am seeking information and photos of the camp 
for the years 1942-45. Contact: Charles Roi-
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lings, c/o Hatchards, 187 Piccadilly, London 
W1V 9DA, England. 

Seeking contact with anyone who served in the 
10th Replacement Unit at Whittington Barracks 
near Lichfield, England, in 1944 or 1945. The 
commanding officer may have been Colonel Kil
lian. Contact: Glenys R. Graham, 77 Howdies 
Ln., Brownhills, Walsall, West Midlands WSB 
7PJ, England. 

Seeking contact with anyone with information 
on the crash of the aircraft of 1st Lt. Floyd H. 
Truesdell, on August 31, 1943. He was a member 
of the 422d Bomb Squadron, 305th Bomb Group, 
having transferred from the RCAF. The aircraft 
may have been named "Eager Eagle." Contact: 
George Collins, Rte. 1, Box 1032, Niceville, FL 
32578. 

Seeking information and memorabilia on astro
naut Virgil I. "Gus" Grissom, for whom my ele
mentary school on Clark AB, the Philippines, is 
named. Contact: Sean Collins, PSC 2, Box 
17091, APO San Francisco 96311. 

Collector seeks posters of the B-2 Stealth born b
er and the F-117 Stealth fighter. Contact: Rhon
del A. Mariano, 1970 Mindanao St., Sta. Mesa, 
Manila, the Philippines. 

Seeking information on a brass model of a P-38 
made from brass jackets and bullets. Contact: 
MinterW. Rudy, 5240 Whispering Creek Dr., San
ta Rosa, CA 95403. 

Seeking information on the whereabouts of Dr. 
Eugene Fubini, who designed secret equipment 
to find the distance and direction of enemy air
craft. The equipment was installed on a Mosqui
to aircraft of the 25th Bomb Group and used on 
March 25, 1945. Also seeking MIT engineers Mil
ton Adams and Burton Cuck. All were at the ABL 
lab at Malverne, England, when the equipment 
was installed. Contact: Norman Malayney, 519 
Semple St., Pittsburgh, PA 15213-4315. 

Seeking information on and the whereabouts of 
Joseph Desantis (or Desantos), who may have 
been from Brooklyn, N. Y., and was responsible 
for communication at Prestwick, Scotland, in 
1959 or 1960. He later transferred to Essex. Con
tact: L. Robertson, Minehead House, 25 Hanson 
St., Flat 11, London W1 P 7LQ, England. 

Seeking the whereabouts of Jack Blake, bom
bardier, and William Costa, navigator, both of 
whom were members of Crew #30 of the 39th 
Bomb Group on Guam in 1945. Contact: Bob 
Weiler, 516 Canal Rd., Sarasota, FL 34242. 

For a history of air defense of the continental US 
from 1946 to present, I am seeking information 
and photos of aircraft, crews, and activities of Air 
Defense Command, including Alaskan Air Com
mand and Northeast Air Command. Contact: 
Larry Davis, 4713 Cleveland Ave. N. W., Canton, 
OH 44709. 

Seeking information and photos relating to the 
11th, 22d, and 491 st Bomb Squadrons of the 
341st Bomb Group that operated in the China
Burma-India theater between May 1942 and De
cember 1943. Also seeking information on Sgt. 
Albert Mazo. Contact: John Mazo, 135 Howe St., 
Methuen, MA 01844. 

Seeking reminiscences, letters, and photos from 
Gls who served in Britain between 1942 and 
1945. Contact: Juliet Gardiner, 92 Malden Rd., 
London NW5 4DA, England. 

Seeking information on how to get replacement 
dog tags. Contact: Louise Apostle, 2 Green 
Wing Teal, Hilton Head Island, SC 29928. 

For a history of assisted aircrew escape sys
tems, seeking photos, documents, anecdotes, 

Mailing Lists 

AFA occasionally nakes its list of 
member names and addresses 
available to carefully screened 
companies and organizations 
whose products, activities, or 
services might be of interest to 
you. It you prefer not to receive 
such mailings, please copy your 
mailing label exac11y and send 
it to: 

Air Force Association 
Mail Preference Service 
1501 Lee Highway 
Arlington, Va. 22209-1198 
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Bulletin Board 

and reminiscences of ejections, ejection seats, 
or escape capsules. Especially interested in ear
ly developments in America, France, and the So
viet Union. Contact: Mike Bennett, 57 Cheviot, 
Wilnecote, Tamworth, Staffordshire B77 4JP, En
gland. 

Seeking information on black airmen who 
served in the USAAF during World War 11, espe
cially in the 99th Pursuit Squadron, which 
trained at Tuskegee, Ala., and the 332d Fighter 
Group, based in Michigan. Contact: James H. 
Hall, P. 0. Box 65, Hampton, VA 23669. 

Seeking information on the whereabouts of Bill 
Macfarlane, who piloted a 8-17 in England dur
ing World War II. His copilot's name was Don, and 
another crew member was named George. Con
tact: Roy Abbs, 9 Sharman Ave., Watton, Norfolk 
IP25 6ED, England. 

Seeking information, anecdotes, and photos re
lating to US personnel at Aldermaston Airfield, 
England, from 1942 to 1945. Contact: J. Ruth 
Clough, 41 Franklin Ave., Tadley, near Basing
stoke, Hampshire RG26 6EY, England , 

Unit Reunions 

Yuma Army Airfield 
Officers and cadet graduates who served at 
Yuma Army Airfield during World War II wi ll hold 
a reunion February 21-23, 1991, at Yuma, Ariz. 
Contact: Lloyd D. Collins, 325 Myrtle St., Laguna 
Beach, CA 92651. Phone: (714) 494-4695. 

2d Ferrying Group 
Members of the 2d Ferrying Group, which was 
based at New Castle AAB, Del., between 1942 
and 1946, will hold a reunion April 30-May 3, 
1991, at the Newark-Fremont Hilton Hotel in 
Newark, Calif. Contact: Temple Robinson, 5961 
E. 18th St., Tucson, AZ 85711. Phone: (602) 
747-4466. 

Rea~ers wishing to submit reunion 
notices to "Unit Reunions" should 
mail their notices well in advance 
of the event to "Unit Reunions," 
A1R 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. 

26th Fighter Squadron 
Members of the 26th Flying Training Squadron 
will hold a reunion for veterans of the 26th Fight
er Squadron January 19, 1991, at Vance AFB, 
Okla. Contact: Capt. Peter W. Gretsch, USAF, 
Project Officer, 26th Flying Training Squadron, 
Hq. 71st Flying Training Wing (ATC), Vance AFB, 
OK 73705-5000. Phone: (405) 249-7285 or AUTO
VON: 962-7285. 

Class 41-B 
Members of Flying Cadet Class 41-8 (Brooks 
and Kelly Fields, Tex.) will hold their fiftieth
anniversary reunion March 13-15, 1991, in San 

I have a model P-40 Flying Tiger available for dis
play. It was purchased by war photographer Bob 
Bryant in Kuelin, China. It is signed by several 
historic figures, including Gen. Claire Chen
nault, Lt. Gen. Joe Stilwell, and Adm. Chester 
Nimitz, among others. Contact: Craig T. Weeks, 
10930 Bigge St., San Leandro, CA 94577. 

Collector seeks patches, pilot scarves, and de
cals from the 509th BMW, "Bloody" 100th BMW, 
and all other tenant flying units of Pease AFB, 
N. H., from 1956 to the present. Also seeking 
memorabilia of the 340th BMG at Carswell AFB, 
Tex., from 1968 to 1971 and all units of the 380th 
BMW stationed at Plattsburgh AFB, N. Y., from 
1971 to the present. Contact: Curt Lenz, 32 June 
St., Nashua, NH 03060-5345. 

Collector seeks color USAF squadron patches 
from any command. Will trade Panamanian De
fense Force patches from Operation Just Cause. 
Contact: Tag Stewart, P. 0. Box 2256, APO 
Miami , FL 34001 , 

Seeking unit patches from these organizations: 
35th TFW, 67th TFW, 18th TFW, 4th TFW, 347th 

Antonio, Tex. Contact: Frank M. Newman, 8511 
Eaglecrest, San Antonio, TX 78239. 

Class 43-E 
Aviation Cadet Class 43-E (WCTC/SETC) has 
scheduled a reunion for May 23-26, 1991, at the 
Ponce de Leon Hotel in St. Augustine, Fla. Con
tact: Paul J. Murphy, 7013 Bellrose N. E., Albu
querque, NM 87110. Phone: (505) 884-5687. 

55th Strategic Recon Wing 
The 55th Strategic Reconnaissance Wing's past 
and present members will celebrate its fiftieth 
anniversary at their annual birthday ball January 
26, 1991, at the Red Lion Inn in Omaha, Neb. 
Contact: Captain Kelker, 55th Strategic Recon
naissance Wing, Offutt AFB, NE 68113-5000. 

456th Bomb Group 
The 456th Bomb Group will hold a reunion April 
24-28, 1991, in Tucson, Ariz , Contact: Jim Wat
kins, 11415 Minor Dr., Kansas City, MO 64114. 
Phone: (816) 942-5594. 

7499th Support Group 
Members of the 7499th Support Group, which 
included the 7405th, 7406th, and 7407th Sup
port Squadrons, who served in Germany from 
1948 on will hold a reunion April 25-28, 1991, in 
Tucson, Ariz. Contact: Ronald L. Hummel, 723 N. 
Plumer, Tucson, AZ 85719 . Phone: (602) 
623-4168. 

Army Nurse Corps 
Seeking information regarding reunions of the 
Army Nurse Corps; the 33d, the 64th, and the 
70th General Hospital; and the 94th Evacuation 
Hospital in North Africa and Italy during World 
War II. Contact: Ruby Frazier, 1538 Barton Dr., 
Sunnyvale, CA 94087. Phone: (408) 245-0830. 

2d Troop Carrier Squadron 
For the purpose of planning a reunion in 1991, I 
would like to hear from personnel who served 
between 1943 and 1945 with the 2d Troop Carrier 
Squadron in the China-Burma-India theater. 
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TFW, 355th TFW. 33d TFW, 31st TFW, 97th BW, 
and 57th FIS. Also seeking patches of mainte
nance personnel for the following aircraft : T-33, 
F-100, RF101 , RB66, RB57, F-105, F-4, and KC-
135. Contact: J. D. Collins, 926 Rossview Rd., 
Clarksville, TN 37043. 

Writer seeks aerial and ground-level photos and 
picture postcards of Europe from World War II 
and previously. Contact: Boris Feldblyum, 8510 
Wild Olive Dr., Potomac, MD 20854. 

Seeking contact with John Sexton, who was a 
crew chief on O-2A aircraft at Ramstein AB, West 
Germany, from 1970 to 1974. Contact: John 
Hayes, 8531 Oleander Ave., California City, CA 
93505. 

Seeking Air Force special operations unit 
patches. Contact: Christopher Diehl, 15137 
Stillfield Pl., Centreville, VA 22020. 

The Aviation Reconnaissance Association 
(Marine Corps) is seeking Marines who served 
in the air or on the ground, enlisted or commis
sioned , who are interested in joining this new 

Contact: Albert 0. Wilkat, 7520 N. W. 7th St.. 
Plantation, FL 33317. Phone: (305) 792-6017. 

5th Bomb Group 
Seeking information regarding a reunion of the 
5th Bomb Group, 13th Air Force, stationed on 
Guadalcanal in 1943. Contact: Maj. Stanley 
Pietuck, USAF (Rel.), P. 0. Box 330331, Elm
wood, CT 06133. 

40th Fighter-Interceptor Squadron 
For the purpose of planning a reunion in 1991 , I 
would like to hear from pilots who served in the 
40th Fighter-Interceptor Squadron under Col. 
William D. Chalek and Maj. Freeling H. Clower at 
Johnson AB, Japan, in 1953 and 1954. Contact: 
Bill Mathis, P. 0. Box 2414, Midland, TX 79702. 

Class 42-E 
Seeking information regarding the possibility of 
holding a reunion for members of Class 42-E. 
Contact: Col. Percy C. Smith , USAF (Ret.), 221 
Highland Dr., Warner Robins, GA 31088. Phone : 
(912) 922-5634. 

Class 55-V 
I would like to hear from members of Class 55-V 
who would be interested in holding a reunion. 
Contact: Robert H. Barnes, 35 Golden Ave., Apt. 
22-A, Battle Creek, Ml 49015. 

72d Bomb Wing 
For the purpose of planning a reunion, I am 
trying to locate members of the 72d Bomb Wing 
and the 53d Weather Squadron who served be
tween 1967 and 1973 at Ramey AFB, Puerto 
Rico. Contact: SMSgt. John J. Davis, AFRES, 
27031 S. W. 119th Ct., Naranja, FL 33032. Phone : 
(305) 258-5151. 

111th Strategic Recon Wing 
Members of the 111th Strategic Reconnaissance 
Wing , which was stationed at Fairchild AFB, 
Wash., the 57th Air Division (15th Air Force), and 
the 117th Bomb Squadron (Langley AFB, Va.) are 
planning a fortieth-anniversary reunion in 1991 . 
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association. Contact: Aviation Reconnaissance 
Association, P. 0 . Box 15091 , Pinellas Park, FL 
34666. 

Seeking the whereabouts of Lt. Herbert H. Chai
sky, who was stationed at High Wycombe, Wind
sor, England, in 1943. Contact: D. Anthony, 46 
Coverack Close, Southgate, London N14 4QP, 
England. 

Seeking recollections of former 8th Air Force 
personnel who landed with the aid of the FIDO 
airfield fog dispersal system during World War 
II. Contact: Geoffrey Williams, 8 Meadow Rd. , 
Margate, Kent CY9 5JJ, England. 

Seeking contact with people who remember Art 
Donahue either as a flight instructor at Laredo, 
Tex., in 1939-40 or in the RAF. Contact: Col. Ken
neth L. Weber, USAF (Ret.), 1911 Southern Hills 
Dr., Borden, IN 47106. 

Seeking information on seat belts used in air
craft. Contact: Alfredo N. Ferreiro, PASS, Av. Val
larta 4327, Suite 3-B, Fracc. Camino Real, Zapo
pan, Jalisco 45040, Mexico. 

Contacts: John Howe, 2618 Oriole Rd., 
Broomall, PA 19008. Phone: (215) 356-7234. Jack 
Peters. Phone: (201) 449-2080. 

305th Troop Carrier Squadron 
Members of the 305th Troop Carrier Squadron 
are planning to hold a reunion in 1991. Contact: 
Jim Hayhoe, 139 Gay Dr., Ventura, CA 93003. 

323d Fighter-Interceptor Squadron 
For the purpose of holding a reunion, I would like 
to hear from members of the 323d Fighter-Inter
ceptor Squadron who served between 1953 and 
1954 at Larson AFB, Wash. I would also like to 
hear from personnel of the 431st Fighter-Inter
ceptor Squadron who served between 1954 and 
1956 at Wheelus AB, Libya. Contact: Paul F. Hib
ner, 2702 Pontiac Dr., Alamogordo, NM 88310. 
Phone: (505) 437-0377. 

421st Air Refueling Squadron 
I would like to hear from officers who served 
between 1960 and 1965 in the 421 st Air Refuel
ing Squadron (Yokota AB, Japan) who would be 
interested in holding a reunion. Contacts: Louis 
De Marco, 116 Poplar St., Hammonton, NJ 
08037. Phone: (609) 561-6737. Thomas Hattaway, 
3612 Quando Dr., Orlando, FL 32812. Phone: 
(407) 857-2729. 

440th Troop Carrier Group 
The 440th Troop Carrier Group Association is 
searching for veterans who served with the 95th, 
96th, 97th, and 98th Troop Carrier Squadrons, 
which were assigned to the 440th Troop Carrier 
Group. Contact: Donald M. Orcutt, 551 S. Con
cord St., Seattle, WA 98108. Phone : (206) 
762-3677. 

583d SAW Battalion 
Seeking members of the headquarters company 
of the 583d Signal Aircraft Warning Battalion 
who would be interested in holding a reunion or 
just getting in touch . Contact: Doug Burkett, 
1000 Drexel Hills Blvd., New Cumberland, PA 
17070. Phone: (717) 774-0244. 

Whether you want tc, know 
more about your ,:urrent cov
erage or simply want informa 
tion about one or more of 
AFA' s low cost insurance pro
grams, we'll be glad to help . 

Each of AFA's insurance 
plan s - Life, Acc~dent . 
CHAMPUS Supplement, 
Medicare Supplement and 
Hospital Indemnity-are 
designed for the exclusiYe ben
efit of members. And .'\FA, 
alone, services these plans, too. 
So when you need help or 
assistance with your co•,erage, 
just call AFA. 

1-800-727-3337 
Call Extension 4891 

INSURANCE DIVISION 
AIR FORCE ASSOCIATION 

1501 Lee Highway 
Arlington, VA 22209-1198 
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THE FUTURE OF AUTOMATIC 
TEST EQUIPMENT IS ON THE LINE. 

Mi ion readin op rational flexibilit 
and lower costs are the challenges of the 90.s. 
Two programs at General Dynamics El ctroni 
Division are already meeting those challeng : 
the F-16 Improved Avionics Intermediate bop 
(IAIS) and the Integrated Maintenance 
Information System (IMIS) . 

The F-16 IAIS is being designed to perform 
diagnostic testing for the latest radars, EW 
systems and other complex avionics right on 
the flight line. It can also be easily and 
economically deployed anywhere in the world 
to keep our front-line aircraft up and flying. 

The new IMIS under development will also 
help flight line technicians do the:r jobs more 
quickly and easily because it integrates elec
tronic technical orders, diagnostics, anc. supply 
and management data with on-line mainte
nance data -- all in one hand-held unit. 

These two programs plus our focused R&D 
efforts assure that the challenges of the 90s in 
avionics testing and maintenance will ce met , 
all up and down the line. 

For further information on our F-16 IAIS 
and IMIS programs, please contact our Director 
of Marketing at (619) 573-7515. 

GENERAL CYNAM ICS 
A Strong Company For A Strong Country 
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And we do it with some of the best instructors in the 
business-experie::1ced pilots, flight enginee:-s and 
boom operators with yeas of active military duty jehind 
them - not to menti::m combat experience and a few 
air medals. Instead of turning to alternate career patts 
after retirement, these s~{illed warriors joined our tea.-n. 
Now, as part of McDonnell Douglas, they're leading 

new generatiom to the high levels of skill and 
knowledge it takes to handle the military's mightiest 
aiF.:raft. Putting this store of wisdom to work isn't just 
re\.arding for those men.and women who teach and 
invaluable for their students, it's good business for the 
services, mo.Just ask SAC, TAC, MAC and the Navy
they know from experience. 

NICDONNELLDOUGLAS 
A company of leaders. 




