


THE BEECH PC-9 Midi. 
IT HANDLES' TRAINING BUDGETS 

AS WELL AS 
IT HANDLES TRAINING MISSIONS. 
In this era of defense cutbacks, 
there is one JPATS trainer that 
performs extremely well in budget
sensitive envirorments. The 

The US. Air Force chose another Beechcraft 
airplane, the Beechjet ;'ayhawk, for its T-1A 
trafrling sys,em. 

Beech PC-9 Mkll. It satisfies all 
technical performance require
ments with no apologies. And it 
does this with a smaller, more cost
effective engine tt-an most of its 
competitors. 

That equates tofl-el savings. In 
fact, a 40% fuel savings. That also 
means weight savir€s. A 10-15% 
weight savings over turbofans of 
similar performance. 

The PC-9 Mkll evolved from the 
highly successful PC-9. It is a 
proven airplane with proven low 

likH;ycle costs. Like fewer and 
less costly hot-section overhauls, 
fewer maintenance hours per flight 
hour. Better durability, reliability 
and readiness rates. 

The PC-9 Mkll. A Beechcraft 
product with Beechcraft quality. It's 
ready today. To handle the training 
missions and budgets of tomorrow. 

Beechcraft. The efficiency of quality. 

'Deechcraft 
A BaylhetNI Company 
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Editorial 
By John T. Correll , Editor in Chief 

On Mr. Clinton's Watch 

NATIONAL defense was not an issue 
in the 1992 election. The vo:ers 

weren 't interested, or so the polls:ers 
said , and the defense programs laid 
out by the candidates got no more 
tran superficial examination. 

A popular misconception, touted by 
tre Washington Post and others pr::,m
irent in analyzing the campaign, was 
that Gov. Bill Clinton and President 
George Bush had fundamentally the 
same positions on defense. That is 
n:::it true . 

Mr. Clinton's position was a virtual 
clone of "Option C," the detailed plan 
written by Rep. Les Aspin (D-Wis .), 
chairman of the House Armed Ser
v:ces Committee , in challenge to the 
Base Force plan of the Bush Admin
istration . Mr. Clinton 's campaign state
ments followed Option C straight 
d:>wn the line, not only in concept but 
also in specific details of cost and 
force structure . 

This points to a defense program 
that wou ld be below the Base Force 
projection by about 200,000 troops, 
eight fighter wings , three army divi
s ons, two aircraft carriers , and $60 
billion over five years. That is not a 
trivial difference. The armed forces 
would sh rink toward 1.4 million active
duty troops, almost forty percent be
low their peak strength in the 1980s. 
Capabilities would be closely mea
sured to meet threats that are imme
diately apparent and not much more . 

Campaign programs typically under
go some modification before they are 
launched as policy by a new adminis
tration . Mr. Clinton should take the 
opportunity to do just that in this in
stance . 

A few months ago , Mr. Clinton was 
chastising Mr. Bush for his reluctance 
to order air strikes on the Serbs. The 
Ealkans are by no means the only 
potential trouble spot on Earth . It will 
be surprising if US armed forces do 
not engage in conflict somewhere 
during Mr. Clinton 's term. 

The most like ly form of crisis (and , 
incidentally , the primary threat to 
which the Base Force strategy was 
calibrated) is a limited regional con
flict , but once war begins, there is 
never any assurance of where it will 
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end or what turns it will take. An un
duly degraded US military posture 
could eve1 be a fa:::tor in stimulating 
cris is. 

The defense prog·am Mr. Clinton 
prescribed during the campaign would 
divest the armed forces of substan
tial striking power and flexibility. The 
only real imperative push ng that pro
gram is the promis3c cost savings of 
$60 billion over five !'ears. 

His defense program is 
a clone of Mr. Aspin's 
"Option C." He should 
think again before he 
launches it as policy. 

On an annual bass , that amount3 
to less than one per-::ent of what the 
federal government spends in out
lays . It won 't ma~e a dent in the defi
cit , and it wouldn 't fund more than a 
fraction of the ne·N domestic initia
tives that some of tvlr . Clinton's col
leagues have in m nd . 

The reason that removing another 
five percent from tre budget has suc1 
severe conseque nces "or defens3 
posture is that the Base Force pla1 
already incorporated a ·eduction of 
about t"Ne1ty-five per,:;ent The peripr
eral expenditures were cut in the early 
rounds. It is very difficJlt to make 
further reductions without taking corr 
bat power off the line . 

Mr. Cl intor will 3lso be getting an 
earful from those who think Option C 
doesn ': cut nearly enough . Some pro
posals no·N afloat would take the force 
level down to 1.25 11illion or lower, 
pulling close to numerical parity with 
such powers as India ard North Ko
rea. As Mr . Aspin argued at length in 
his Option C papers, though, it isn' t 
just numbers that count. Combat pow
er is measured in qJality and capa
bility. So far, Mr. Clinton is hold ing 
strong or most of the big weapons 

modernization programs. He supports 
"programs that improve our techno
logical edge , like the F-22 fighter." 

Not everyone shares Mr. Clinton 's 
declared belief in the need to stay 
ahead on weapon systems quality , 
and he will soon face heavy pressure 
to relax his commitment. Once the 
force-structure cuts are conceded, the 
defense cutters will concentrate their 
attack on the modernization programs. 
After all, why buy weapons for forces 
you no longer have? 

I-: his role as commander in chief, 
Mr. Clinton will be uniquely vulner
able to criticism . Questions about his 
antiwar activities and avoidance of 
military service in the Vietnam period 
dogged him throughout the campaign . 
In the end , the voters decided it didn't 
matter. 

The questions could come roaring 
bac~ in a hurry if Option C leads to 
gaos and shortages in the defense 
posture, resurrecting the scandal of 
"hollow forces." If Mr. Clinton should 
preside over a failure of US combat 
arms reminiscent of Jimmy Carter 's 
Desert One fiasco in 1980, he will 
be besieged by comparisons with 
Reagan -Bush successes in Grenada, 
Panama, and the Persian Gulf. 

The important thing, of course, is 
not Mr. Clinton 's personal credibility 
but the effect of all this on national 
security. Many of us thought Option 
C cut it too close when Mr. Aspin 
prcposed it last February . We still 
think so. 

During the campaign, Mr. Clinton 
exoressed his determination to keep 
US armed forces the strongest in the 
we-rid . "Whatever else we expect of 
our presidents," he said, "we still need 
a resolute leader who will wield Amer
ica'3 might and marshal all our re
sources and the resources of our al 
lies to defend our most fundamental 
interests ." 

That is well said, and a most suit
able premise on which to base a de
fense program in the new adminis
trat'on. Now that the electioneering 
is over, Mr. Clinton should take a 
fresh look at how well a clone of Op
tion C matches the national security 
objectives he has espoused. • 
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Lock eed leads. 

People who know mission planning 
plan on Sanders. 

Lockheed Sanders leads the industry in state-of-the-art mission planning 
systems for all the Armed Forces. 

Backed by Lockheed mission planners, pilots flying F-117 stealth fighters 
in Desert Storm rewrote the book on aerial warfare. Air Force Special Ops Forces 

also rely on Sanders expertise, using our strategic/ tactical mission planning 
system. And, we are currently delivering upgrade kits for mission support systems 
for composite wings throughout the United States Air Force. 

For the future, we're building prototypes for the next generation 
mission support system (AFMSS), the most sophisticated, flexible and effective 
mission planner ever conceived. We're also an integral part of the Air Force's F-22 
team, with development of that 21st century fighter's mission support element 
already under way. 

And, Sanders' Special Operations Forces Planning and Rehearsal System 
will enable Navy SEALS and Army Special Forces to apply the latest automation 
technology to their unique and intensely demanding missions. 

Strengthened by 40 years of defense electronics experience, Sanders 
delivers innovative, affordable mission planning systems-land, sea and air. 
That's how we became the industry's preferred supplier; and how we intend 
to stay that way. 

~Lockheed Sanders 



Letters 

Composite Wing Harmony 
Thanks for the excellent E.'ticle on 

the new 366th Wing forming at Moun
tain Home AFB , Idaho ["G._rnfighter 
Country," October 1992, p. :2.4}. 

It was refreshing to read about some 
of the positive results of the intense 
restructuring that Air Force people 
are grappling with. While I am gravely 
concerned about the effect of these 
drawdowns on national security, I was 
pleased to see what is taking place at 
Mountain Home. 

As a former member of Strategic 
.ll.ir Command, I was particularly en
couraged to see the former TAC and 
SAC forces worki ng together. I can 
recall the days at Red Flag E.7d other 
exercises that generated not only the 
combers and tankers but massive 
r;aperwork as well. 

The 366th can go anywhere in the 
world-without al l that docJmenta
tion-,-while exemplifying the ,armony 
cf Air Force teamwork. 

Andrew S. Biscoe 
Coeur d'Alene, Idaho 

Training the Warfighters 
"Gunfighter Country" certainly fore

tells the wave of the future 1or force 
structure-combining under cne com
mander all the air assets nEeded to 
execute a campaign . The training for 
these types of composite forc9s is un
folding at the 99th Tactics ar d Train
ing Wing (TTW) at Ellswo-th AFB, 
S. D. Operation Warfighter is being 
ceveloped to provide the interactive 
t-aining required to ensure that all 
E.ssets work together to rraximize 
mission effectiveness. 

Red Flag and other exercises are 
Evailable to practice interacfr,e skills. 
Operation Warfighter is des gned to 
Expose the aircrews and staf to those 
skills. Each aircraft 's missicn capa
bilities are explored to ensure that 
Each works with the other. The addi 
t on of heavy aircraft (B-52s, B-1 s, 
r:C-135s, and KC-10s) to ccmposite 
operations receives particular atten
t on because they have loog been 
ignored as integral parts of a compos
i:e force . Operation Dese-t Storrr: 
brought a quick end to this thinking , 
ES B-52s dropped a large i:ortion of 
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the weapons and KC-125s and KC-
10s were flying in 1arm's way. In ad
dition to the Air Force trend toward 
composite wings , the air battle of the 
;uture will include beth Air Force and 
Navy aircraft. . . . Operaticn Warfighter 
is designed to address the training 
needs of this type of joi,t and com
posite operation. 

Operation Warfighter involves a 
:hree-phased training program over a 
:wo-week period . Phase I, classroom 
:raining , exposes participants to the 
skills needed for corrpos te operation 
and discusses ai-cra1t capabilities and 
tactics. Phase II, a s:::: ripted flight en
·..-ironment, expl-::,res the topics dis
cussed in the classroom. Phase Ill , a 
three-mission campaign , 9xecutes the 
tactics explored in Phases I and II. 
The major advE.ntage that this pro
•;iram has over suc1 exercises as Red 
Flag is the structure and instruction 
orovided prior to e::::ecuting a cam
oaign . In addition, tre 99th TTW has 
the most experi9nced heavy-aircraft 
tactics instru::::tors tc ensure that the 
heavy aircract are a match for their 
smaller counterpa-ts .. . . 

Although there were and are prob
lems that need attention, Operation 
Warfig1ter participants found the train
ing opportunities here to be excellent . 
All participants received training at 
the first Operation 'Narfighter last July 
that was not availabl3 anywhere else. 
The bomber crews obtained the great
est benefit, but all ::am9 away with 
new composite sk lls. 

Because joint c.nd composite op
erations are the way to fight , joint and 
composite training is thE way to pre-

Do you have a comment about a 
current issue? Write to "Letters," 
A1R FoRcE Magaz ne, 1501 Lee 
Highway, Arlington, VA 22209-
1198. Letters should b: concise, 
timely, and preferably typed. We 
cannot acknowledge receipt of let
ters. We reserve the right to con
dense letters as necessary. Un
signed letters are not acceptable. 
Photographs cannot be used or 
returned.-TH: EDITORS 

pare. Operation Warfighter provides 
the best in training by providing the 
environment to learn and then apply. 

Maj. James D. Boorn, 
USAF 

Ellsworth AFB, S. D. 

Actions Have Consequences 
I read "The Coming Flap on Roles 

and Missions" {"Washington Watch," 
October 1992, p . 1 OJ with dismay and 
was reminded of the iron law, "Actions 
ha•,e consequences. " Now that the 
Air Force has done away with Strate
gic Air Command (SAC) and banned 
the word "strategic" from the Air Force 
lexicon , we are left with a looming 
identity crisis , vis-a-vis the Navy, which 
takes us back doctrinally to where we 
were almost fifty years ago. 

Our present dilemma stems not from 
unmanageable international political 
turmoil but rather from a cloudy kind 
of ::log ma, parroted endlessly and with
out chal lenge in the pages of AtR FoRcE 
Magazine and in speeches and ar
ticles by Air Force leaders at all lev
els. This dogma, referred to yet again 
in your article , asserts that the dis
tinction between "strategic" and "tac
tical " has become fuzzy because of 
modern weapons and communications 
technology as well as new political 
alignments in the world . Among the 
consequences of this supposedly in
tractable semantic fuzziness , says the 
dogma, is a need for the massive re
structuring of the Air Force into com
posite aircraft wings .. .. 

Since World War II, bomber crews 
have known-unambiguously-the 
difference between "tactical" and "stra
teg c. " When you are on a tactical 
mission , you can flick on your (hypo
thetical) wideband communications 
receiver and pick up AWACS, MiG 
CAP, BAR CAP, Red Crown, Blue 
Chip, Sandy, (insert your favorite call 
signs here) , and "the gang 's all here ." 
When you are on a strategic mission, 
the only people on whom you might 
possibly eavesdrop are the enemy's 
ground-controlled intercept control 
lers , vectoring enemy fighters toward 
a lethal rendezvous . You 're all alone , 
having flown a thousand miles or more 
beyond fighter escort range. 
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TIMES CHANGE. So Do F-16s. 
he world has seen 
some dramatic 
changes since 

the first F-16 was intro
duced . The Berlin Wall 
has come down. The 
Soviet Union and Warsaw 
Pact have been dissolved. 
And new potential trouble 
spots have emerged. 

Dramatic changes in 
weapon technology have 
also taken 
place. 

Fighter aircraft 
have i:nproved radar 
capabilities, faster comput
ers and more advanced 
weapons. 

Through the years the 
F-16 has proven it can truly 
stay ahead of the threat. 

Its ability to continually 
adapt new avionics and 

Pratt & Whitney 
FJ00-PW-229 

weaponry has 

F-16 Cockpit 
(Night Attack) 

record, 
including 
over 60 
aerial 
dogfight 

victories, with no losses. 
The F-16 was the 

workhorse of Desert 
Storm. It flew 
over 

highest readiness rate of 
any fighter in theater. 
With LANTIRN and GPS, 
F-16s were the premiere 
scud hunters. 

The F-16 we're build
ing today incorporates 
literally hundreds of new 
state-of-the-art technologies. 
The entire cockpit has 
been modernized. Engine 
thrust has been increased 

engines manufactured by 
Pratt & Whitney and 
General Electric. 

We've added 

beyond
visual-raoge 

firepower 
with Sparrow 

andAMRAAM 
radar missiles; 
night/under-

the-weather attack and 
autonomous precision 
attack with LANTIRN, IIR 
Mavericks, and laser 
guided bombs; anti-radar 
attack with HARM; and 
anti-ship with Penguin. 

While the F-16's com
bat capability has been 
significantly enhanced, it 
was not done at the 
expense of operation and 
support costs. In terms of 
reliability, maintainability, 
readiness and lifecycle 
cost, the F-16 remains the 
best frontline fighter in 
the world. 

25%, and there is a And that's something 
choice of the world's we never intend to change. 

two beSt fighter GENERAL CVNAMICS 

Fort Worth Division 
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Letters 

You will succeed only through good 
mission planning , stealth , your wits, 
and whatever offensive and self-defense 
systems you carry on board . ... 

The trajectory of the present Air 
Force organizational restructuring is 
leading to the total abdication of stra
tegic capability in nonnuclear war
fare . Bomber crews now train to fly 
their missions as "big fighters." The 
remaining B-52s will merely be "bomb 
trucks ," flying only in benign airspace. 
B-1 s will serve as giant F-111 s with 
more bomb capacity . Each B-2 is jus
tified by the Air Staff in congressional 
testimony as being able to do the job 
of a squadron of F-11 ?sin the Persian 
Gulf War, and so on . Self-defense sys
tems-the paltry few that SAC devel
oped for long-range bombers-have 
been scrapped: Tailguns have been 
removed from the B-52s, and the AGM-
136 Tacit Rainbow-the only lethal 
defense-suppression system ever built 
for jet-age strategic conve ntional mis
sions-has been canceled outright in 
favor of Wild Weasels . 

While"I do not lament the passing of 
SAC or tailguns and see nothing in
herently wrong with creating compos
ite wings or keeping Wild Weasels, 
the unfocused (and unquestioned in 
our professional magazine) rationale 
used to justify these actions is dis
turbing. It seems to reflect a perva
sive but unacknowledged and per
haps unconscious bias toward tacti
cal thinking . Apparently, bombers wil l 
no longer fight without "the gang" 
around. With the notable exception of 
robot weapons (conventional warhead 
cruise missiles), inland bombardment 
operations will now be lim ited by the 
range of escorting fighters . 

Without true strategic capability, the 
Air Force will have nothing to offer the 
national defense that the Navy does 
not already provide with its aircraft 
carriers. Maybe someone powerful in 
Washington, D. C., will notice. Maybe 
the next Key West Agreement will 
result in much more than the readjust
ment of roles and missions that Mr. 
Canan foretells . Maybe we'll get to 
eliminate the term "United States Ai r 
Force" from the DoD lexicon. 

Actions surely have consequences, 
and sweeping actions based on fuzzy 
concepts promise terrible conse
quences. 

Maj . Robert D. Klimek , 
USAF (Ret.) 

Renton , Wash . 

Neglecting the Enlisted 
I must make a comment concerning 

your response to Captain Noble's let
ter about the enlisted force ["Faces of 

the Drawdown, " October 1992 "Let
ters, "p. 4]. "The Enlisted Airman " {Au
gust 1992, p. 46} indeed shows how 
AFA feels about enlisted members of 
tile Air Force . 

Of the fifty-six pages devoted to 
articles in the entire issue, eight con
cerned the enlisted force. Two pages 
were devoted to CMSAF Gary Pfing
ston, and the remaining six dealt with 
the history of the enlisted force. The 
article was interesting , but it was a 
rehash of many that have appeared in 
the magazine in years past. In the one 
issue of the last several years that 
supposedly dealt with the enlisted 
member, this paltry coverage shows 
where your priorities are . 

The enlisted force, according to the 
1992 Air Force Almanac, makes up 
80.2 percent of the Air Force . Just 
over five percent of the entire service 
are rated officers. Granted, enlisted 
members do hot fly fighters or bomb
E!rS, and they do not command squad
rons. They do, however, keep the air
craft in the air through maintenance 
and repair, and they check the weath
Eir, staff the control tower, and make 
certain that everyone gets paid . 

The enlisted member joins the Air 
Force and suffers low wages , insecu
rity , and constant moves. They join 
for love of country and a call to duty 
that is as real and profound as that of 
our fine officer corps . 

Do not pretend that a few gratu
itous articles give the enlisted men , 
women , and families their due. If the 
members of the Air Force Assoc iation 
and the editors of its magazine feel 
that this is proper recognition of the 
Ernlisted force , then perhaps Captain 
!\Jobie was right in his idea that our 
association is not really for the entire 
Air Force but is only "an officer thing ." 

John P. Dillon 
Sylvania, Ohio 

•• The problem with your scoring sys
tem is that it assumes that articles 
without a prominent "enlisted" label 
are not relevant or of interest to en
listed members. Thus, you find just 
two of our ten August articles as quali
fying. You overlooked "Angst at Olym
pic Arena," which quoted both NCOs 
and officers. Only one feature article, 
"Demise of the Aggressors," could 
possibly be interpreted as an "officer" 
article, and even there, one of the il
lustrations has an enlisted tie-in. The 
rest of the month's lineup-coverage 
that ranged from USAF's new mission 
statement to the space program-is 
not grade-specific. 

Flip forward to the September issue 
and check out "Stripes on the Line, " a 
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readiness story with lots of enlisted 
emphasis; "The Twelve," about the 
Outstanding Airmen of the Year; and 
"Their Mission Is Munitions," an en
listed article all the way. 

Look at a year's worth of A1R FoRcE 
Magazine and you'll see a great deal 
of enlisted force coverage, but most 
of the articles won't sort neatly into 
either an "officer" or "enlisted" cat
egory.-THE EDITORS 

A Roaring Error 
I have to comment on the caption in 

the October 1992 issue on p. 28 . I 
agree that the aircraft depicted is an 
F-15C; however, it does not appear to 
be "roaring" off the runway at all. I 
have had some experience watching 
F-15s in the past and have never 
witnessed the fighter "roar" off the 
runway with his speed-brake ex
tended! Correct me if I'm wrong, but 
this particular Eagle seems to be in a 
landing configuration. 

TSgt. Todd R. Clayton 
Baltimore , Md. 

■ Sergeant Clayton is one of more 
than a dozen readers who caught this 
error.-THE EDITORS 

Professional Munitions Handlers 
"Their Mission Is Munitions" {Sep

tember 1992, p. 11 OJ was unusual in 
the all-too-rare recognition it gave 
those who perform indispensable 
weapon-loading tasks . The team of 
Marquart , Wood , Evans, Kelly , and 
Carrizales is living proof that a vision 
of the 1960s was worth all the effort. 

Some thirty years ago, a few of us, 
products of special weapons training , 
were horrified to see the offhand way 
in which conventional weapons han
dling and loading were treated . "Opie" 
Opelenic of USAFE, "Boom-Boom " 
Wetzler of PACAF, and I, with the 
backing of such generals as TAC's 
Gen . Walter "Cam" Sweeney, worked 
long and hard to bring a high degree 
of professionalism to the job. 

Judging from the Team of the Year, 
our work paid off. My thanks and con
gratulations to all those who kept our 
plans alive over the years. 

Maj. J. Harvey Patrick O'Brien 
USAF (Ret.) 

York, Pa. 

The Aggressors' Demise 
Thanks for "Demise of the Aggres

sors" [August 1992, p . 38]. I want to 
congratulate James Kitfield on a well
balanced article describing what the 
Aggressors were created to do and 
where they are today. 

Many fighter pilots believe there is 
still a need for Adversary Tactics in
structors to help keep tactical airpower 
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proficient and informed as we meet 
the challenges of the coming years . 
Unfortunately , much of today's dis
similar air combat training involves 
different types of USAF fighter air
craft and pilots who modify their tactics 
to emulate potential adversaries, 
thereby reducing the time and energy 
focused on training the way we intend 
to fight in combat. 

As flying hours are cut and "banked" 
pilots start entering the flying force, 
squadron weapons officers and in
structors will have their work cut out 
for them to maintain an air combat 
capability equal to that enjoyed in the 
recent past. For these and other rea
sons, as Mr. Kitfield 's article points 
out, we need Adversary Tactics in
structors today just as much as we did 
twenty years ago . 

Maj. Michael S. Roller, 
USAF 

Tel Aviv , Israel 

Pass along my congratulations to 
James Kitfield on "Demise of the Ag
gressors. " He managed to research 
and put together a six-page article on 
the Aggressors and their mission and 
not once mention the role of the 1 ?XX 
Aggressor weapons controller. It's as 
if we never existed . 

Capt. Tom Parson, 
USAF 

Langley AFB, Va. 

The diminution of the Aggressor 
Squadrons is another extremely 
shortsighted move that seems to be 
indicative of our "new" Air Force . Have 
we profited nothing from lessons 
learned the hard way in World War II, 
Korea, and Vietnam? 

When I was assigned to the Air 
Staff, Gen. John Ryan was one of the 
chiefs that I was privileged to serve 
under. He had a huge plaque [inher
ited from his predecessor, Gen. John 
P. McConnell] on the door of his office 
that said : "The mission of the Air Force 
is to fly and to fight-don 't you forget 
it." I certainly never did. 

Another of his dictums was: "If it 
does not help the man in the cockpit 
or the missile silo, it probably is not 
worth doing." 

These are pretty good statements 
to live by if you aspire to be a military 
professional. Trying to invent new 
mission statements , dressing up Air 
Force people to look like United Air 
Lines crews, or attempting to remodel 
the force in a different image may look 
good inside the Beltway, but from out 
here it just does not cut it. I am trying 
to be loyal, but it is very hard. 

Maj. Gen . James B. Currie, 
USAF (Ret.) 

San Antonio , Tex. 

For AFA Members: 

Vacation 
Travel 

Discounts 

• Discount Cruises 
• Tours 
• Resorts 

7 Night Cruise 
Holland America's Westerdam 
FromSl,335 

Europl!/ 
12 Night Scandinavia/Russia Cruise 
RCCL's Song of Norway 
From$1,945 

tl(;l,\(Jaw 
8 Days - Oahu and Maui 
From$430 

'B~ 
3 Night Cruise 
Dolphin Cruise Line's Dolphin IV 
From$225 

Low price guarantee on these and 
hundreds of other vacations! 

Call Fantasy Vacations Toll Free. 
Say you are an AF A Member. 

Not ready to travel ? Ask for our catalog. 

1-800-388-1212 
1175 Hein.don. Pm way, Suite lot- Hemdon, VA 22070 

Prices subject to change and availability. Prices 
shown are per person, double occupancy. Air fare 
additional . 
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Capitol Hill 
By Brian Green, Congressional Editor 

Another Cut, Another Drop 
For the eighth year in a row, 
the Pentagon's spending 
power will decline. 

C OMPLETING its work on the Fiscal 
1993 Pentagon budget, Con

gress approved a spending package 
of $274.3 billion. The final aL .. thoriza
tio1 and appropriations bills t1us pro
vice $7.2 billion less than the Penta
gon sought in its $281.5 billion bud
get request. 

The new military budget comes in 
markedly lower than the Fiscal 1992 
total of $291 billion and marks the 
eighth stra ight year in which the real 
va ue of DoD budgets has declined 
sirce arms expenditures peaked in 
Fiscal 1985. The Air Force received 
an authorization of $77 billion from 
Ccngress , which shaved nearly $7 
bi\ ion from the original $83 .9 billion 
USAF request. 

Fighters Fenced, B-2 to End 
The compromise authorizat ion bill 

stioulates that no more th&.n sixty
five percent of funding for "major new 
tactical aircraft" can be obliga:ed "until 
sil'ty days after Congress receives 
the roles and missions and compre
hensive affordability assessment of 
tactical aviation modernization ." The 
"fencing" provision applies to the Air 
Fcrce F-22, mult iservice A/F-X, and 
Navy F/A-18E/F fighters. 

Sen. Sam Nunn (0-Ga.) , chairman 
of the Senate Armed Services Com
mittee, argued that current US fighter 
plans are unaffordable and must be 
changed. The authorization bill re
quires the Joint Chiefs of Staff (JCS) 
to review fighter modernization and 
to conduct "a very comprehensive 
assessment of roles and missions in 
tactical aviation ." The Department of 
Defense also must approve a new 
A/F-X acquisition plan. 

In its authorization bill, Congress 
fully funded the F-22 at $2.2 billion. 
The appropriations bill-the actual 
money bill-reduced that to $2 billion. 

Congress approved the request for 
twenty-four new F-16 fighters , appro
pr ating $614 million for their purchase. 
The authorization bill did not, how-

s 

ever, provide advan,:;ed procurement 
funding for aircraft ir Fiscal 1994. 

The defense bills provi::e $2.7 bil
lion to acquire four B-2 Stealth bomb
ers, brin,;iing the total lo twenty. Con
gress directed that the p-ogram be 
terminat:~d with tlis :>urchase. The 
lawmakers also ap:::iroved $1.3 bil
lion for B-2 research and develop
ment work. 

Nume-ous conditions must be met 
before USAF can spend :he. money 
on the bombers. The service must sub
mit to Con,;:iress a review of reports 
on the B-2·s stea th capabilities and 
su rvivability in the conventional role 
and provide the total acquisition cost 
of the prograrr . Cong-ess must vote 
again to release acquis itio1 money. 

The aJthorization b II p~:>vides $86 
million for R&D on the B-1 B bomber 
and $218 million for modifications and 
procurement, somewhat less than the 
Acminis:ration's reqJests 1or $91 mil
lion anc $265 m Ilion , respectively . 
The money will pay f:> r u::>grades to 
the B-1 B's elect-01ic cuntermea
sures and ,he development of an or
ganic maintenance ::apab lity. 

Roles and Missions 
In its version cf :he aJthorization 

bill, the Senate called fort::>ugh steps 
tc ratioralize service roles and mis
sions. The fina compromise bill modi
fies some of the tougher provisions 
but still forces the services and DoD 
to face the issue squarel:t-

The bill requires the JCS Chairman 
to submit his interna ly prGduced roles 
and missions report to Congress, or
ders the Air Force a1c N&.vy to hold a 
competi:ion betwee1 the Navy EP-3 
and Air Force RC-135 ta::tica\ intelli
gence aircraft to determire which will 
be upgraded, and eases restrictions 
on DoD authority to let government 
depots and priva:e companies com
pete for maintenance work . 

The fi1al budget document dropped 
a Senate plar to give s::le posses
sion of the standoff jamming mission 
to the ~favy and to terminate mod
ernization of the Air Force EF-111. It 
also eliminated t1e Sen3te require
ment that the Air Fcrce u~e the Navy 
FIA-18E/F as i:s new multirole fighter. 

Other Key Programs 
Though the final bills give US ser

vicemen and -women a pay raise ef
fective January 1 and provide for an 
exp&.nsion of certain benefits, Con
gress rejected major aspects of the 
Administration's force-reduction plans. 
Members readily agreed to trim the 
force during 1993 by another 100,400 
active-duty troops , but they cut the 
Reserve components by only 39 ,617 
of the 115,997 reduction requested 
by the Pentagon. 

In its final budget actions , Congress 
rejected the Bush Admin istration's 
proposal to hold US troop strength in 
Europe in 1995 to 150,000. The law
mak.ers instead voted to cap it at 
100,000 in 1996 for the four military 
services. 

T1e final appropriations bill staves 
off the House move to make major 
reduct ons in operations and mainte
nan:::e. The budget makes some cuts 
in Air Force O&M. Though these will 
be partially compensated by repay
ments from various funds and the sale 
of excess inventory, the Air Force will 
lose about $650 million from its origi
nal C:O&M request of $17 .6 billion. 

Though support for modernizing the 
airlift fleet remains strong, Congress 
continues to express concern about 
the pe-formance of the C-17 contrac
tor, McDonnell Douglas. The defense 
bills provide $1 .8 billion for six airlift
ers in Fiscal 1993 and long-lead fund
ing for eight more in Fiscal 1994. The 
Administration requested $2 .5 billion 
for acquisition of eight aircraft in Fis
cal 1993 and long-lead funding for 
twe ve C-17s in Fiscal 1994. 

Aller prolonged wrangling , lawmak
ers finally agreed to appropriate $3.8 
billion for the Strategic Defense Ini
tiative. well below the $5.3 billion re
quested. The authorization bill elimi
nated the 1996 deployment date set 
last ~•ear. Congress mandated devel
opment of tactical missile defenses 
and initial deployment of defenses 
against long-range ballistic missiles 
as early as possible in a manner "con
sisten: with sound acquisition proce
dures' and with "low to moderate" 
risk. The bill report estimates the new 
dep oyment date to be 2002. ■ 
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The Chart Page 
By Tamar A. Mehuron, Associate Editor 

Tracking Regional Instability 

What l ad to 
conflict in a gr . 
area? The 1992 
Military Net Asse 
ment cited two 
principal trends. 
Instability often occ 
when contending 
nations devote 
unusually large 
portions of GNP to the 
military. The same is 
true when they 
maintain large stand
ing forces . These 
factors upset the 
balance of power and 
regional stability 
and delay economic 
growth. 

a The formation of the Russia, armed 
forces in the spring of 1992 anc the cha
otic state of the conscriptior- system 
make it very dlfficult to establish the force 
size of individual armies with ary degree 
of precision However, the goal of the 
Russian Defense Ministry is t:i reduce 
the size of the Russian armed forces to 
1.2 mi\tion-1-5 mO!ion personnel by the 
end of the decade. 

10 

T 

Defe 

North Korea 

Yemen 

Vietnam 

Saudi Arabia 

Israel 13.9% 

Iran 13.3% (est.) 

Jordan 12.4% 

Libya 11.1% 

South Africa 11.0% 

Syria 10.9% (est.) 

Ten Largest Active Armed Forces 

China 3,200,000 

Russia 2,000,000-2,500,000" 

United States 1,870,000 

India 1,200,000 

North Korea 1,200,000 

Vietnam 750,000 

South Korea 700,000 

Pakistan 500,000 

Iran 460,000 

Iraq 430,000 

ofa 
ment 
strengt , 
does not reveal whether 
the force is offensive 
or defensive in orienta
tion. Nor does it reflect 
investment in fairly 
inexpensive weapons of 
mass destruction or 
the amount of military 
assistance given by 
other nations. 

Although none of these 
is currently at war, 
there is a risk of 
conflict between and 
among many of them. 

Source: US Department of Defense . 1992 
Joint Military Net Assessment 
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ONLY THE VERY BEST WILL 
FLY THEM, ONLY THE VERY 
BEST SHOULD BUILD THEM. 

From Wildcats and Hellcats to Intruders and Tomcats, Grumman fighter and attack aircraft have 
fortified carrier airwings for more than 60 years. Now it's time for the next generation of strike 
aircraft-the AX, with long-range, all-weather precision attack capability. 

For the next 50 years, no existing or planned aircraft will have the advanced features, combat punch, 
and mission flexibility of the AX. An affordable; versatile, 
multi-service AX is the means to meet our nation's need 
for a strike aircraft. It's the future of Navy aviation. 

And your Grumman-Boeing-Lockheed team will 
ensure the best combination of strengths for the job. 
Boeing offers expertise in avionics integration and 
composites. Lockheed, builder of the remarkable 
F-117, excels at stealth technology. And Grumman 
brings a unique talent to the 
task ahead, having built GRUMMAN , , 
the only true all-weather, BOEING 
medium-attack aircraft 
the Navy has operated. LOCKHEED 



Aerospace World 
By Frank Oliveri, Associate Editor 

USAF Issues YF-22 Crash Report 
The Air Force 's investigation of the 

crash of the YF-22 prototype found 
that the flight control and thrust
vectoring systems of the production 
fighter will require modest adjust
ments, and some flight procedural 
changes will be required. The proto
t,pe was built by an industrial team of 
Lockheed , Boeing , and General Dy
ramics . 

The accident investigation report 
concerning the April 25 crash at Ed
v,ards AFB, Cal if., was released in 
October. It said that, after success
fJlly completing a low approach to the 
runway , the Lockheed test pilot, Tom 
Morgenfeld , began a second low ap
proach . Upon completing the second 
low pass, the pi lot retracted the land
ing gear, whereupon the aircraft expe
rienced pitch oscillations approximately 
brty feet above the runway . Then the 
aircraft hit the runway nose-up and 
slid about 8,000 feet. 

Investigators said they had "deter
mined that the aircraft and flight-control 
systems operated as designed. There 
was no indication of any system failure 
or malfunction." However, "they did 
find the pitch control system is prone 
to pilot-i nduced oscillation under cer
tain conditions, specifically when the 
landing gear handle is raised with full 
forward control stick and the thrust 
\'ector switch in the 'on' position." 

Immediately before the crash, the 
thrust-vectoring switch was in the "on" 
position . After certain checklist items 
are completed, the thrust-vectoring 
switch can be in any position, accord
ing to the flight manual. There had 
been earlier restrictions on the use of 
thrust vectoring, but those were based 
on structural and flight-control con
siderations and were later rescinded , 
1he report states. 

Despite the change, flight-control 
engineers required that the thrust
vectoring switch be in the "off" posi 
tion during takeoff and landing as a 
precaution. 

The pilot chose not to follow the 
instruction , for the following reasons : 
The thrust vectoring worked properly 
throughout test ing, no restriction pro
hibited thrust vectoring, and he thought 
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Above, the third and fourth B-2 bombers refuel. The fifth B-2 bomber completed 
its maiden flight, which lasted nearly four hours, in October. Its tests included 
flight maneuvering at altitudes up to 35,000 feet. It will be used in armament, 
climatic, and low-observables testing. 

the flight test engineers had agreed 
that turning the thrust-vectoring switch 
off during landings was unnecessary. 

After the accident, flight engineers 
acknowledged that they would have 
agreed the procedure was unneces
sary . "However, engineers for the 
flight-control system stated after the 
mishap that the procedure was nec
essary and should have been fol
lowed, " the report says. "They did not, 
however, issue any restrictions against 
thrust vectoring at the time of the 
mishap because they had no known 
or suspected reason to do so. " 

Fifth B-2 Starts Tests 
USAF's fifth 8-2 Stealth bomber 

entered developmental flight testing 
in October, with its first flight lasting 
nearly four hours. 

The new, long-range, multirole bomb
er flew from Northrop's Palmdale , Cal
if., facility to nearby Edwards AFB af
ter initial testing over desert ranges. 
The tests included taxi , takeoff, land
ing , and flight maneuvering at altitudes 
up to 35,000 feet. 

The fifth B-2 will be used in arma-

ment, climatic , and low-observables 
phases of the flight test prog ram. To 
date, the B-2s have completed 176 
flights for a total of 815 flying hours. 

In a separate September flight test, 
the fourth B-2 successfully dropped a 
conventional weapon , the first time a 
B-2 had done so. The event took place 
during the third in a series of separa
tion tests intended to demonstrate safe 
release of the weapons that the bomber 
will use in operational service. 

The bomb used in this test was an 
inert, 2,000-pound Mk. 84 conventional 
weapon . It left the bay at 20,000 feet. 
Two earlier drops used test versions of 
B83 and B61 gravity bombs. All three 
drops used the B-2's rotary launcher. 

A-X, Now A/F-X, Gets New Role 
The Navy gave a new generic name 

to its prospective next-generation at
tack plane. Formerly called the A-X 
(Attack, Experimental) , the aircraft is 
new known as the A/F-X (Attack/ 
Fighter, Experimental) . 

The Navy approved the change to 
better reflect the aircraft's true na
ture. In a significant change, the Navy 
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now projects the new jet to be a dual
role air-to-air and air-to-ground fighter, 
much like the current-generation F/ A-
18 carrier-based strike fighter . Previ
ously , the Navy had viewed the A-X 
as a single-mission replacement for 
the aging A-6 Intruder attack plane . 

Acting Secretary of the Navy Sean 
O'Keefe announced the name change 
in October. The A/F-X is expected to 
have significant air-to-air capability , 
according to Rear Adm. Philip S. An
selmo, the Navy's deputy director of 
Air Warfare. Vice Adm . Leighton Smith , 
Jr., the Navy's top plans and opera
tions officer, recently told reporters 
that the program has the full support 
of the Air Force, which is looking to 
buy hundreds of A/F-Xs as replace
ments for its interdiction aircraft. 

B-52 Pilot Is Eaker Winner 
Capt. Robert E. Wheeler, a B-52 

aircraft commander with the 644th 
Bomb Squadron, K. I. Sawyer AFB , 
Mich., is the latest winner of the Gen . 
Ira C. Eaker Outstanding Airmanship 
Award . 

Captain Wheeler , who received the 
award in September of this year for 
outstanding performance in 1991 , was 
cited for his safe landing of a crippled 
B-52 while administering a pilot initial 
qualification checkride. 

Only a few hundred feet off the 
ground , just after gear retraction , the 
bomber crew received an indication 
that the plane was being endangered 
by an overheating air-conditioner. With 
the unit hampered by a stuck manifold 
valve, temperatures hit 570°-ex
tremely dangerous since on-board fuel 
can explode at 475°. Captain Wheeler 

Construction continues on the new acquisition management center for Air Force 
Materiel Command's Aeronautical System Center. Work is expected to be com
pleted by late March 1994. The project, commonly known as ASC Tomorrow, will 
be located just east of the Air Force Museum at Wright-Patterson AFB, Ohio. 

attempted to retard the throttles indi
vidually, but the temperature remained 
too high, indicating it could be uncon
trollable. Then came indications that 
the primary and secondary rudder el
evator systems had malfunctioned. 
As he pored over manuals that ex
plained the rudder problem, Captain 
Wheeler controlled the overheating 
problem by retarding two engines . 

Minutes later, the navigator detected 
an electrical fire in his equipment. With 
multiple emergencies, Captain Wheeler 
ordered the crew to prepare to bail out. 
Once the fire was extinguished, the 

crew established an orbit away from 
populated areas and set up com171uni
cations with the wing command post 
and the Boeing Co. Despite the possi
bility that the rudder had failed totally , 
Captain Wheeler decided to make a 
heavyweight landing. He descerded , 
touched down , and brought the aircraft 
to a full stop using only six of the 
bomber's eight engines. 

Greek F-16 Buy Boosts GD 
General Dynamics , manufacturer of 

the F-16 multirole fighter, got another 
economic boost in October when the 

Two Lockheed fighters, an F-117 and a P-38 Lightning, came to Peterson AFB, Colo., in October for the dedication of a P-38 
memorial at the USAF Academy. The first 400-mph fighter, the P-38 became the star of the Pacific theater during World War 
II. The F-117 became the star of Operation Desert Storm, accounting for forty percent of all strategic targets attacked. 
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Greek government announced its de
cision to purchase forty additional F-
16C/D aircraft. The order is valued at 
$1.8 billion. 

The decision in Athens came on top 
of the announcement last September 
that Taiwan would buy 160 of the 
front-line US fighte rs, which are built 
in GD's Fort Worth plant. Moreover, 
the Fiscal 1993 Air Force budget 
passed by Congress includes funds 
for thirty more F-16s. 

The Greek Air Force has been fly
ing the F-16 for years. The Greek deal 
also included the purchase of ten spare 
engines and forty sets of Low-Altitude 
Navigation and Targeting Infrared for 
Night (LANTIRN) systems, including 
navigation (Pathfinder) and targeting 
(Sharpshooter) pods. 

Congress Acts on Benefit Issues 
Congress approved a revision of 

the Voluntary Separation Incentive 
(VSI) and the Special Separation Ben
efit (SSB), basic programs that the 
Pentagon uses to ease the pain of 
today's major force reductions. 

The revision, contained in the 1993 
defense authorization bill, removes in
equities in the two programs, mostly 
by including new transition benefits in 
the VSI program. Congress ordered 
that the VSI, like the SSB, include 
limited medical care, commissary and 
exchange benefits, and employment 
assistance . Congress also approved 
a pay raise of 3. 7 percent for military 
personnel, effective January 1, 1993. 

The lawmakers granted authority 
to the Secretary of Defense to offer 

The Royal Air Force officially stood down its remaining F-4 Phantom II fighters in 
October. No. 74 Squadron of RAF Wattisham, UK, sent its F-4s to reserve units 
and into storage as it made the transition to the F. Mk. 3 Tornado. In 1991, No. 74 
Squadron became the UK's last user of the venerable Phantom. 

early retirement to servicemen and 
-women with fifteen to twenty years of 
service. However, Congress stated 
that the move is temporary and should 
be used to reduce the size of certain 
overstren,;:ith specialties and year 
groups. Early retirement may also be 
offered to service members who have 
already taken advantage of the SSB 
or VSI programs enacted last year. 

AMC Finishes Angola Mission 
In October, the Air Force completed 

Operation Provide Transition, during 
which three Air Mobility Command 
C-130 aircraft transported and sepa
rated 8,643 Angolan former combat
ants . The object of the mission was to 
relocate soldiers of the formerly hard
line Marxist Angolan gcvernment in 
Luanda and of the UN TA guerrilla 
movement from nine marshaling areas 
to their distant home reg ons. 

The operation, conducted in support 
of a major Angolan election, involved 
eighty airlift missions. It began in Au
gust, lasted sixty days, and required 
the services of eighty Air Force person
nel and up to fifteen Arm~ soldiers. 

T-1A Instructors Start Training 
The Air Force has begun training 

the instructor pilots selected to teach 
flight training in the T-1 A Jayhawk next 
September at Reese AFB, Tex. 

The T-1A is the first new training 
aircraft to reach Air Training Com
mand since the 1960s. It marks the 
first step in the restructuring of Air 
Force pi lot training into the dual-track 
system known as specialized under
graduate pilot training ISUPT). The 
T-1A will be used in the :anker/trans
port track of SUPT. More than twenty 
ins:ructor pilots had received training 
by December. 

Crew chief SSgt. James Greathouse talks F-16s with RAAF Cpl. Greg Terry during 
Viper South '92. The two-week exercise pitted F-16s from Kunsa.r, AB's 8th Fighter 
Wing against n Squadron F-18s from Williamtown, New South Wales, Australia. 

About 180 aircraft and eleven simu
lators will be provided by McDonnell 
Douglas Aircraft Co., wh ch is teamed 
with Beech Aircraft Corp. and Quintron 
Corp. About twenty aircraft and two 
flight simulators have been delivered 
to date. The test aircraft have logged 
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3,000 flying hours and 6,660 land
ings. 

USAF Probes C-17 Anomaly 
The wings of a nonflying C-17 test 

aircraft buckled prematurely during a 
load-testing operation in September. 

The C-17 is required to withstand 
150 percent of normal maximum op
erating loads. In the recent test , how
ever, the C-17's wings buckled sym
metrically at the same time under loads 
equal to 130 percent of normal maxi
mum operating weight , said McDonnell 
Douglas spokesman Larry McCracken. 

The wing problem is being investi 
gated by two teams , one made up of 
McDonnell Douglas engineers and the 
other comprising Air Force and inde
pendent experts. The teams plan to 
examine the test to see if there was a 
problem with the 200 hydraulic actua
tors and 2,000 strain gauges. How
ever, McDonnell Douglas officials said 
that the failure of both wings at the 
same place suggests structural prob
lems. 

Four C-17s have together accumu
lated more than 600 hours of flight 
time. Those aircraft have been re
stricted to eighty percent of maximum 
loads, but that will not affect flight 
scheduling , as the C-17s were not 
expected to fly with wing loads greater 
than eighty percent until February. 

Investigators will try to pinpoint the 
cause of the wings' buckling while iden
tifying a number of steps that could fix 
the problem . First, the static aircraft 
must be fixed; then fixes have to be 
applied to existing aircraft ; finally , a 
change must be incorporated into the 
assembly line for future production air
craft. No timetable, has been set for 
completion of the investigation. 

Pentagon Survey Targets Drinking 
The Pentagon 's 1992 Health Prac

tices Survey reports that forty-one 
percent of military personnel are ei 
ther moderate to heavy or heavy drink
ers. The survey defined "moderate/ 
heavy" drinking as the consumption 
of two to five alcoholic drinks per oc
casion at least once a week and 
"heavy" drinking as the consumption 
of five or more drinks per occasion at 
least once a week. 

The forty-one percent figure is con
sidered high . Nevertheless , it contin
ues a modest decline in those catego
ries since 1980, when moderate to 
heavy and heavy drinkers made up 
fifty percent of the active force. In the 
interim, the number of personnel who 
abstain from alcohol or who describe 
themselves as infrequent or light drink
ers has increased . 

The survey, the fifth since 1980, 
asked approximately 16,000 active-
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In today's world of smaller THE 
budgets and shrinking 

staffs, it's reassuring to 
know you can rely on a TRAVEL 

travel company that (OMDA ~ 'Y 
understands your needs. r HI~ 

THAT KNOWS YOUR MISSION. 
Sato Travel helps you meet 
the financial challenges of 

your mission by 
guaranteeing the lowest 
applicable air fares. Our 
state-of-the-art reporting 

system saves you valuable 
time and resources. And 
we help you meet small

business contract 
objectives by including 

small and disadvantaged 
businesses in our 

subcontracting plans. 

duty service members about their ille
gal drug use , smoking , excessive 
drinking , steroid use, gambling , and 
medicall, risky sexual behavior. 

The survey showed an overall de
cline in the use of illicit drugs , a prob
lem that encompassed 27 .6 percent 
of the active-duty force in 1980 but 
only 3.4 percent in 1992. The drugs 
most frecuently used in the past twelve 
months were marijuana, LSD, and 
cocaine. The survey showed that ser
vice members who are younger, less 

When it comes to 
providing high-quality 
travel services, SatoTrave 
knows more about serving 
the U.S. military than 
anybody. 

Sato1ravel" 
Tbe Leader in Military & Govern:nent Travel 

educated, single , anc lower in rank 
are most likely to use illegal drugs. 

Smoking among service members 
has declined from 40 .9 percent in 1988 
to thirty-five percent in 1992. Only 
eighteen percent of tre force is con
sidered to be in the "7eavy smoker" 
category·. 

KC-135 Crew Chief Wins Award 
SSgt. Jason R. Bell , a KC-135R 

crew chief assigned tc the 42d Orga
nizational Maintenance Squadron at 
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General Dynamics's Fort Worth Division has applied a Japanese manufacturing 
technology to co-cure and assemble the first composite aircraft hardware produced 
in the US for Japan's FS-X fighter program. The structure accounts for about one
quarter of the wing, including spars, ribs, and lower wing skin in one tmit. 

Loring AFB , Me., won the latest USAF 
Pursuit of Excellence Award for his 
swift wo rk in extinguishing a fire that 
had threatened to destroy an aircraft 
parked nearby . 

On December 5, 1991, Sergeant 
Bell and a co-worker were running 
engines on a KC-135R tanker when a 
vehicle on the next hardstand burst 
into flames . Sergeant Bell instructed 
his co-worker to use the aircraft radio 
to inform the control tower of the fire 
and to send fire fighters. He pushed a 
fire extinguisher toward the vehicle 
and, despite the intense heat, appar
ently contained the fire, but it soon 
surged anew. The sergeant opened 
the door and discovered flames com 
ing from under the dashboard. He 
extinguished those as well. Investiga
tors later determined that Sergeant 
Bell , by containing and dousing the 
fire, prevented an explosion that would 
have damaged the aircraft , within 
which three USAF maintainers were 
working . 

Rollover Plan Criticized 
The practice of "rolling over" tech

nologies into new development and 
technology demonstration programs 
will not yield the financial return 
needed to keep prime contractors 
healthy, says Thomas M. Culligan , 
vice president of program develop
ment and marketing for McDonnell 
Douglas . 

He said that the government would 
have to change the total acquisition 
process to address the prob lems 
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faced by prime cortr3ctors , who must 
operate their own facil ities with sub
stantial fixed costs and whose fee 
structure and fina1cial rea th princi 
pally have deperced on volume pro
duct ion . 

"A succession of technology dem
onstrators or prototypes does not ad
dress or demonstrate the complex tran
sition from development tJ production , 
and they are unlikely to preserve criti
cal core competencies or capacity re
quired to make the transit ion to pro
duction in the futu ·e," Mr. Cul ligan said. 

An investment dimatE :hat suppor:s 
a strong defense te:;hnology and in
dustrial base must be created , he con
tinued . A more ccoperative relation
ship between the ,;iovernment ard 
defense industry must be nurtured . 
Mr. Cu lligan als:J called for greater 
budget stability and more privatization 
of industrial functions n-JW performed 
by government depots. 

Lieutenant Gabel 's Flying Spirit 
Last July , 1st Lt. Mark Gabel , a 

weapon systems offi:::er with the 196th 
Reconnaissance Squad·on (ANG) 3t 
March AFB , Calif. , clinbed into the 
rear seat of his RF-4C , taxied , and 
took off. After a ninety-minute flight , 
his aircraft landEc. 

Th is would have be;:rn unremark
able if not for Lieutenant Gabel 's medi
cal history: Three years ago, doctors 
told him he would never walk again . 

On July 6, 1989, Lieutenant Gabel , 
serving as a Runwa, Supervisory Of
ficer , was standing outside his ve-

hicle watching F-4Es launch and land. 
One F-4 rolled right during liftoff, 
touched tail and wing to the runway, 
and slammed onto the tarmac. Lieu
tenant Gabel saw the flash as the F-4 
crew ejected ; then the F-4 and his 
own vehicle crashed into him. 

Lieutenant Gabel suffered multiple 
leg fractures , a crushed pelvis , and 
severe injuries to his right buttock. 
The early assessment of his doctors 
was that he was crippled for life. After 
one month of intensive care , he en
dured ten months of excruciating daily 
physical therapy. In May 1990, he 
was placed on disability retirement. 
He moved to San Diego and eventu
ally began flying private aircraft . In 
September 1991, he returned to ac
tive duty. Earlier this year, he passed 
his flying physical. His return to mili
tary flying last summer drew a huge 
crowd of well-wishers. 

GAO Looks Askance at B-2 
In a new report issued in October, 

the General Accounting Office , an arm 
of Congress , leveled fresh criticism at 
the new B-2 bomber. GAO analysts 
maintained that the Air Force does not 
need the stealth aircraft for the strate
gic nuclear mission because the So
viet Union's air defenses were over
rated , the Soviet Un ion 's disintegra
tion has weakened them further , and 
the cost of the B-2 program is too high. 

A declassified summary stated , 
"Evaluation of the data showed . . . 
that DoD studies have .. . greatly 
overestimated the effectiveness of 
these air defense systems. " It adds 
that , given the demise of the Soviet 
Union and the dire economic condi
tions that persist in the republics of 
the former superpower, current air 
defenses are likely to erode further. 

In a broad indictment of the pro
gram, the GAO report contended that 
the 8-2 will cost $2 billion per plane, 
that 8 -2 stealthiness is uncertain , and 
that B-52Gs and Hs are still viable 
bombers and have lengthy service 
lives remaining. 

GAO's analysts believe that , on 
balance, the submarine leg of the 
strateg ic nuclear triad shapes up as 
the most cost -effective. The speed 
and rel iabili ty of day-to-day commu
nications to submerged boomers are 
far better than is widely believed, 
said GAO, adding that the undersea 
deterrent force is "essentially invul
nerable. " 

Mars Observer Begins Voyage 
In late September, a Martin Marietta 

commercial Titan Ill booster propelled 
NASA's Mars Observer spacecraft 
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Heading sou th 
for the winter? 
----- lZ~ -

•t:?'4 .,, 

Don't forget your 
AFA/Quest Card 

50% off hotel rates at more than 2,000 terrific locations 

Stay at top-name hotels 
Choose from participating 

Sheratons, Westins, Hiltons, 
Holiday Inns , Best Westerns and 
more. You'll find terrific hotels 
from virtually every major chain . 

AFA members join 
for only $29.95 ... 

Quest's retail price is $99.00. 
But through a special agreement 
with Destinations, Inc., (group 
distributors for Quest), AF A 
Members can join for just 
$29.95. That's 70% off the usual 
rate-and renewals are always at 
the same low AF A price! 

Your satisf aclion is fully gua,ranteed 
ou OJLI -1 be delighted wirh uc l. nd . LI have a full 

ear ro try it oul. If vou're noc sari fled fo r an r ason, ypu 

• A full 50% off hotel rates 

• Money-back if not fully satisfied-at any time 
during the life of your membership 

• Through AFA, you'll join for only $29.95 
... $70.00 less than Quest's $99.00 retail fee! 

• Discounts subject only to space availability 

• More than 2,000 hotels, motels and resorts 

• 80-page, fully updated hotel directory sent 
every 90 days ... at no extra cost through AF A 

• Endorsed by the Air Force Association 

• U.S. News & World Report called Quest, 
"the best deal" in comparison article 

get all your money back-right 
up to the last day ofvour 
membership. 

New hotels join Quest 
aJl. the time 

Through AFA, you'll 
receive a year's subscription to 
Quest's updated hotel directo
ries. You get a brand new 
copy every 90-days. Other 
Quest members pay $6 for this 
service. But as an AF A 
Member-you get them FREE! 

Questions? 
Want to join? 
Call 1-800-STAY-4-50 

'Yes!I Want To Join Quest--;nd ;;v;-50% on my hotel bills,~ nd mysatisfaction is fully guar-;,zteed!7 

I

I O Enclosed is my check or money order for $29 95, made payable to 

1

1 

"Destinations, Inc." (Total; S36.95 with a spouse card.) Name ____ ______ _ ________ _ 

I O Charge my: 0 Visa O MasterCard O American Express I Signature _ ____________ ____ _ _ 

I I Acct. # ___________ ____ £xp: _ _,__ 

I O Yes! Send a personalized Quest Card for my spouse. Add S7 .00, Total ; S36.95. 
Address ____ _______ City _ _ _____ I 

I Spouse Name______________ _ State ___ Zip _____ Phone ) I 
I To lmu111 1111i1lll!m1p!«i Qr1est $U1tt/a arui .<at~,rg~ Jriur amwal --- -_ I 

111mJ1//imiblp utll bi' a111om111/c;ally_ mailed and dia•ged 10 1,iu 11 11 f ii I I (li!p1!11d,ngon ;r,ur/JJll/almeilxidojpaymem. >?mlx11:eihac¢01110 Fax to... Ca to - ree... Ma' to... - -
cancel at any lime during rbe life cfy<>11r m mbellb(o and roceil.w, 4- - • 

j .1ciirfu1Jani111111Jet1/1ud!for1b01mem~t$bipy«,r I 1-509-452-3569 1-800-STAY- 50 AFA Quest Offer -~' I 
I .----------. (1-800- 82-94 -0) One Lake Aspen Park, Box 22800 I 
~ AFA Access #ts9o-t 7 I Pleaseallow2 to 3 weeksforoelivery Overnight de livery availab le at a nominal fee - - Yakima, WA 98907-2800 - - _J 
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from Cape Canaveral AFS , Fla., into 
a brief Earth orbit, where it was then 
fired by an Orbital Sciences Corp. 
Transfer Orbit Stage booster toward a 
Mars orbit. 

The mission could be called flaw
less . The spacecraft is successfully 
pushing toward Mars . The Observer 
will examine Mars in much the same 
way that Earth-o rbiting satell ites now 
map this planet's weather and re
sources. The mission will provide sci 
entists with geological and atmo
spheric information throughout a full 
Martian year, the equivalent of 687 
Earth days. 

The flight to Mars will take about 
eleven months , with the Observer 
deploying four of its six solar panels 
to draw energy. In August 1993, the 
Observer will arrive in the vicinity of 
Mars, where, as it approaches the 
planet, the spacecraft will fire on-board 
rocket engines to slow down and al
low Mars's gravity to capture it in orbit 
around the planet. 

The Observer's payload of seven 
instruments will examine Mars from 

the ionosphere, an envelope of charged 
particles that su rrounds Mars. These 
instruments will also provide a daily 
global map of the planet. The Mars 
Observer's camera will resolve fa r 
smaller objects than was previously 
possible. 

ANG "Goes to the Bank" 
The 125th Fighter Group of the 

Florida ANG recently pioneered a 
personnel innovat ion that may well 
become widespread in the current 
force drawdown . 

The ANG is taking advantage of the 
current surplus in banked Air Force 
pilots by using it to fill vacancies in its 
flying units . One example is ANG Lt. 
Tom Herring , formerly a banked Air 
Force pilot , who began recurrency 
training in T-38 trainers in October at 
Randolph AFB, Tex. This is the first of 
three flight training courses on the 
way to his becoming an F-16 air de
fense fighter pilot. 

Training the banked pilot proved 
tough in itia lly . The main obstacle was 
regaini ng the T-38 currency required 

Senior Staff Changes 

RETIREMENT: Gen. James P. McCarthy. 

PROMOTIONS: To be General: Charles G. Boyd; Robert L. Rutherford ; Henry 
Viccellio, Jr. 

To be Lieutenant General: Jay W. Kelley. 
To be ANG Major General: Tandy K. Bozeman; Stephen P. Cortright; Dennis B. 

Hague; E. Gordon Stump. 
To be ANG Brigadier General: Charles L. Blount; Stewart R. Byrne; Harris R. 

Henderson; John S. Hoffman; Donald E. Joy, Jr.; Ronald H. Morgan; Harry E. Owen, 
Jr.; Daniel H. Pemberton; Kenneth M. Taylor, Jr. 

CHANGES: L/G Joseph W. Ashy, from Cmdr., Hq. ATC , Rardolph AFB, Tex., to 
Cmdr., Allied Air Forces Southern Europe, and Dep. CINC for the Southern Area, USAFE, 

aples Italy, replacing reti ring L/G James T. Callaghan . . . BIG Bruce J. Bohn , from 
Dir., Plans & Polioy, DCS/C', Hq. USAF, Washington, D. C., to Dir., Defense Network 
Systems Org., Defense lntormatlon Systems Agency, Arlington, Va., replacing retired 
E/G Dennis C. Beasley . .. LIG (Gen. selectee) Charles G. Boyd, from Cmdr., Hq. AU, 
Maxwel l AFB, Ala ., to Dep. CIN C, Hq. USEUCOM, Stuttgart-Vaihingen, Germany, 
replacing retired Gen. James P. McCarthy ... B/G Lee A. Downer, from □CS/Ops ., 2d 
.A.TAF, NATO, Rheindahlen, Germany, to DCS:Ops., and Dep. Dir , Ops., EACOS, Hq. 
USAFE, Ramstein AB. Germany, replacing MIG George B. Har ·ison ... MIG (UG 
selectee) Jay W. Kelley, from Dir. , Public Allairs, Hq. USAF, Washington. D. C. , to 
Cmdr., Hq. AU, Maxwell AFB, Ala .. replacing L/G (Gen. se lectee) Charles G. Boyd . .. 
UG (Gen. selectee) Robert L. Rutherford, from Vl,ce CINC, Hq. FACAF, Hickam AFB, 
Hawaii, to CINC, Hq. PACAF; Air Comp. Cmdr. , USCI NCPAC; anc Exec. Dir., PACOS, 
Hickam AFB, Hawaii , replacing retiring Gen. Jimmie V. Adams ... L/G (Gen. selectee) 
Henry Viccellio, Jr., ·from Dir., Joint Staff, Washington, D. C., to Cmdr., Hq. ATC, 
Randolph AFB, Tex., replacing UG Joseph W. Ashy. 

SENIOR EXECUTIVE SERVICE (SES) RETIREMENT: John A. Zoellner. 

SES CHANGES: John M. GIiiigan, from Dir., c• Resources. H9. USAF, to PEO for 
Automated Information Systems, Hq. USAF Washington, D. C., replacing Robert C. 
Majors .. . Steve N. Smith , from Asst. DCS/Personnel, Hq. AFLC, Wright-Patterson AFB, 
Ohio, to Dep. Dir. , Work Force Effectiveness, Hq. USAF, Washingt:>n, D. C. ■ 
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for Basic Flight Transition at Holloman 
AFB, N. M. But there was high moti 
vation. Banked pilots can expect to 
wait thirty-four months before getting 
back into active-duty cockpits. Many 
could be eager to seek immediate 
positions in ANG or Reserve units . 

Eurofighter Team At Odds 
In October , the German govern

ment officially notified its three na
tional industrial partners-Great Brit
ain, Italy, and Spain-that it intends 
to withdraw from the European Fighter 
Aircraft (EFA) program. 

Termination of the four-nation memo
randum of understanding places the 
future of the cooperative European 
fighter development program in limbo . 
Great Britain has indicated that itlin
tends to stick with the EFA program , 
whatever Germany does, and that it 
would even go it alone if necessary . 

Sources say that the German Air 
Staff is currently working on a new 
requirement for a light, less expen
sive , and less form idable aircraft , 
known as "EFA Lite. " The prospective 
German aircraft is politically mandated 
to be defensive. 

The German Air Staff is still com
mitted to codeveloping a fighter with 
European allies. However, if Great 
Britain persists in pushing the high 
performance EFA, Germany, Spain, 
and Italy would be hard pressed to 
find an alternative. Germany might 
then look favorably on a purchase of 
the Swedish Gripen, French Rafale , 
or US F-15, F-16, and F/A-18 fighters . 

German officials said that the EFA 
would cost about $90 million per 
copy, far more than Germany wants 
to pay . 

DoD Moves to Quell Sexual 
Harassment 

The Department of Defense has 
established a number of programs 
and organizations to "advise , assist , 
monitor, and direct" its efforts to eradi 
cate sexual harassment , according to 
Christopher Jehn, the Assistant Sec
retary of Defense for Force Manage
ment and Personnel. 

In September testimony before the 
House Committee on Veterans' Af
fairs ' Subcommittee on Oversight and 
Investigations, Mr. Jehn outlined those 
programs. 

The Defense Equal Opportunity 
Council coordinates policy and reviews 
military and civilian equal-opportunity 
programs. "It [also] monitors progress 
of program elements, advises the 
Secretary of Defense on policies for 
EO [equal opportunity] matters , and 
assists in developing policy guidance 
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for education and training in EO and 
human relations for DoD personnel ," 
Mr. Jehn said . 

The Defense Advisory Committee 
on Women in the Services assists and 
advises the Secretary on policies and 
matters relating to women in the mili
tary services . 

The Defense Equal Opportunity Man
agement Institute provides primary 
training for all DoD military and civil
ian personnel assigned to military EO 
billets. It also develops curricula and 
training for EO and human relations 
education . 

The Military Equal Opportunity Cli
mate Survey helps military command
ers assess the EO climate at their 
organizations . "Among other things, it 
addresses sexual harassment and 
discrimination, differential command 
behavior toward women, and sexist 
behaviors ," Mr. Jehn said . As of Sep
tember, 315 surveys had been con
ducted and returned to requesting 
units, and another 297 were in differ
ent stages of processing. 

The process by which harassment 
complaints are handled is the same 
as that used for complaints about dis
crimination based on race, ethnic back
ground, religion, national origin, or 
age . Sexual assault and rape are 
handled under the Uniform Code of 
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Military Justice and differ from com
plaints of harassment. 

NASA Scientist Wins Medal 
Dr. Wesley T. Huntress, Jr., a NASA 

scientist , received the Korolev Medal , 
awarded by the Russian Federation 
of Astronautics and Cosmonautics, 
for his achievement in space research. 

The director of NASA's Solar Sys
tem Exploration Division received the 
award in September at the sixth an
nual meeting of the US-Russia Joint 
Working Group on Solar System Ex
ploration , held in San Francisco. The 
award citation recognized Dr. Hunt
ress's "great contribution to the de
velopment of Russian-American co
operation in solar system explora
tion." 

Dr. Huntress currently leads the 
nation 's planetary science and explo
ration program, including the ongoing 
missions of Ulysses, Magellan, and 
Galileo, and the Mars Observer mis
sion. 

SDIO Results Challenged 
In four of seven separate flight tests, 

the Strategic Defense Initiative Or
ganization inaccurately described 
some results, said a September Gen
eral Accounting Office report. SDIO 
claimed that five of the seven tests 

were successes and the other two 
failures , but GAO differed with those 
results . 

In one Kinetic Kill Vehicle Integrated 
Technology Experiment (KITE), SDIO 
said that the shroud design used by 
KITE 1 was validated . GAO found this 
to be untrue. KITE 1 was planned to 
demonstrate key technologies for a 
ground interceptor that could destroy 
enemy nuclear warheads as they re
enter Earth 's outer atmosphere. The 
system 's optical sensor has a window 
that requires cooling and a shroud 
during the first five to ten seconds for 
protection. During the test , the shroud 
broke into pieces and struck the KITE 
1 vehicle. SDIO was forced to rede
sign the shroud , said GAO. 

The Exoatmospheric Reentry Ve
hicle Interceptor Subsystem (ERIS) 
allegedly successfully achieved tar
get discrimination. ERIS is designed 
to pick out and destroy warheads 
among various decoys. During the 
second test of ERIS, the systems failed 
to intercept the target , said GAO. 

In the case of the Lightweight Exo
atmospheric Projectile (LEAP), a tech
nology program to develop the small
est , lightest, kinetic kill vehicle pos
sible, SDIO claimed that accuracy and 
altitude goals were met. However, 
GAO said that test information avail-
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able at the time of the press release 
showed that the experiment had not 
reached the altitude claimed. In fact , 
"in formation available at that time on 
the relative positions of the target and 
projectile did not provide the accu
racy to positively c-onclude that they 
were positioned correctly, " the GAO 
report said. 

Brilliant Pebbles testing was also 
inaccurately reported , said GAO. Bril
liant Pebbles, a space-based system , 
is expected to destroy ballistic mis
siles early in flight. In some cases 
SDIO claimed the system was ninety 
percent successful in the test. How
ever, SDIO failed to make clear that 
some test goals had been redefined 
or significantly reduced . Furthermore, 
SDIO claimed that Phase 1 of the test 
program was complete because the 
system had successfully completed 
more difficult tests each time. GAO 
found that "the actual test results ac
complished much less than planned ." 
In fact, the second test , supposed to 
be more difficult than the fi rst , was 
actually a repeat of the f irst. 

News Notes 
■ The Army's Space and Strategic 

Defense Command awarded a $491 
million contract to Raytheon in Sep
tember for the Ground-Based Radar 
family of radars , wh ich is being devel
oped for use both in theaters for re
gional conflicts and for the US Na
tional Missile Defense against strate
gic attack . 

■ Air Mobility Command (AMC) 
handed over control of Hurlburt Field, 
Fla., to Air Force Special Operations 
Command in October. The most ex
tensive change required by the move 
will be the chang ing of shoulder 
patches . 

• In October at Altus AFB , Okla., the 
97th Air Mobility Wing became the first 
AMC wing to combine airlift and refuel
ing assets under the Air Force 's re
structuring program. The move required 
inactivation of the 443d Airlift Wing 
and the 340th Air Refueling Wing. The 
installation includes four squadrons of 
KC-135Rs , C-5Bs, and C-141Bs. 

■ Congress authorized $14.892 bil
lion in October for NASA in Fiscal 
1993, with $2.1 billion approved for 
the Space Station Freedom program. 

■ The f irst radar-equipped AV-8B 
Harrier II Plus made its first flight in 
September. The McDonnell Douglas 
aircraft uses the APG-65 radar built 
by Hughes . The Marine Corps plans 
to buy twenty-seven radar-equipped 
Harriers . Italy has committed to buy 
th irteen. 

■ The Israeli Arrow antitactical bal
listic miss ile completed a successful 
flight test in September at a test range 
in Israel. This last of four planned 
flights accomplished "verification of 
ai rframe response and integrity, per
formance of the solid fuel rocket mo
tor, control system response , and op
eration of the sensing device carried 
on the Arrow to guide to its target, " 
said Israel Aircraft Industries. 
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■ In September , GAO rejected five 
protests made by Enhanced Flight 
Screener program competitors fault
ing the way the Air Force awarded the 
contract to Slingsby Aviation Ltd. of 
Great Britain in April. GAO found that 
the Air Force evaluators were reason
able and consistent with Air Force 
regulations, that USAF met standards 
for conducting meaningful discussions, 
and that the award was reasonable 
and consistent with stated evaluation 
criteria. 

• The Carlyle Group announced in 
October that it had purchased the San 
Diego-based Electronics Division of 
General Dynamics for under $100 
million. The 2,300-employee division 
expects to take in revenues of $300 
million in 1992. 

■ Cosmonauts Sergei K. Krikalev 
and Col. Vladimir G. Titov will train to 
fly on a space shuttle mission sched
uled for launch in November 1993, 
NASA announced in October. The two 
cosmonauts will receive mission spe
cialist training on shuttle systems, flight 
operations , and manifest payload pro
cedures. One will be a primary crew 
member; the other will be a backup. 

Purchases 
The Air Force awarded GEC-Marconi 

Electronics Systems Corp. a $16 mil
lion firm fixed-price contract for the Joint 
Tactical Information Distribution Sys
tem low-rate initial production Lot 3 buy 
consisting of ten F-14D terminals. Ex
pected completion: September 1995. 

The Air Force awarded Martin Mari
etta Electronic Systems a $51 million 
cost plus fixed-fee contract for devel
opment and demonstration of the Ad
vanced Infrared Search and Track sen
sor, a long-range sensor employing a 
wide-angle scan to detect, track, and 
declare unresolved targets in the pres
ence of clutter. Expected completion: 
September 1997. 

Loral Vought Systems was awarded 
a $202 million contract from Army 
Missile Command to develop and dem
onstrate new technology for the Line
of-Sight Antitank weapon system. 
Expected completion is in 1996. 

Deaths 
Army Gen. James A. Van Fleet, 

who fought in two world wars , battled 
Communist forces in Greece and Ko
rea, and was one of the most re
spected United States military lead
ers , died in his sleep in September at 
his home in Polk City, Fla. He was 
100. General Van Fleet retired from 
the Army in 1953. He is survived by 
two daughters , eight grandchildren , 
and twe lve great-grandch ildren. ■ 
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Next generation low-cost simulator technology is here today. 

Hughes Training and Eidetics Incorporated 
have teamed to offer a superior solution for 
air tactics training. 

Now, pilots worldwide will be able to hone 
their skills in a real-time, high fidelity simulator 
designed for operational training in a realistic 
tactical environment. 

Using Eidetics' Arena air combat simulator 
as the baseline, Hughes and Eidetics have 
jointly developed the most advanced training 
system of its kind available in the world today. 

From the outset, key features such as system 
flexibility and effective training transfer have 
driven the design of this next generation 
simulator. The instructor operator station, for 
instance, has been designed to allow pilots or 
instructors to easily access and change multiple 
tactical mission scenarios. 

EIDETICS 

The unique visual system also provides 
pilots a full 360° awareness, a capability 
reserved heretofore only for very expensive 
full dome simulators. This feature supports 
critical, multi-bogie post merge air combat 
maneuvers. Key force level training exercises 
also can be achieved by simply networking 
multiple simulator cockpits. 

This affordable, high quality air tactics 
simulator is the product of our extensive 
backgrounds in complex weapon systems 
simulation and the latest low-cost technology 
breakthroughs. Quite simply, we have 
defined the future of air combat tactical 
training realism. 

Hughes Training and Eidetics ... 
... when only the best will do. 

HUGHES 



What aircrews learn at Cope Thunder 
might make the difference between life 
and death in combat. 

Training at the 
Top of the World 
By Frank Oliveri, Associate Editor 
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T HE self-proclaimed "ghost" stood 
before his colleagues to explain 

just what went wrong. You should not 
use strike aircraft as "detonators" or 
"missile-draggers" to disrupt air de
fenses, he growled. The plan of attack 
had been "good, but complex," and it 
fell apart when the Alaskan weather 
turned foul. 

The next to stand up was another 
"ghost," who delivered a sharp lecture 
to an intelligence officer. In a sarcastic 
aside, he told mission planners that the 
Navy ' s EA-6 Prowler is supposed to 
jam ground targets, not air targets. 

The speakers-first an Air Force 
pilot, then a Marine aviator-had been 
"shot down" in mock air combat, but 
they learned valuable lessons. It is hu
miliating to stand before fellow pilots 
to admit screwing up, and it does not 
feel good to know you were "killed." 
But it is all part of the drill at Cope 
Thunder, the huge Air Force exercise 
in which large composite groups go 
after each other in simulated combat 
across the vast Alaskan airspace. 

The logic behind Cope Thunder is 
simple. Most pilots who get shot down 
in real war do so before completing ten 
combat missions; in this break-in pe
riod, inexperience is a killer. For pilots 
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Considered a high-value asset, tankers tactically play along with fighters and 
attack aircraft in Cope Thunder. Here, M5gt. Donna Horne, a boom operator with 
the 168th Air Refueling Group of the Alaska ANG, refuels an F-16 from the 51st 
Wing at Osan AB, Korea, which is about to join the mock battle. 
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Jointness is the key to Cope Thunder. Above, a Marine Corps EA-6B Prowler 
awaits .its next mission, during which it will support USMC F!A-18s and USAF 
F-15s and F-16s, like these (below) from the 343d Wing. 

who survive ten missions. however, 
the shoJt-down rate declines dramati
cally. Cope Thunder lets the new pilot 
come as close as possible to experienc
ing the first ten missions without the 
risk. He returns after each sortie-ego 
bruised , pride wounded, but alive-to 
correct errors, refine tactics, and be
come a deadlier adversary . 

Cope Thunder provides this kind of 
top-flight training to Air Force, Navy, 
Marine, and allied pilots . Each exer
cise ur:Jolds over two weeks. Crews 
fly a tctal of some 1,200 sorties. The 
flights go on twice a day , every day, 
and grJW more intense as attackers 
and defenders become cagier and more 
skilled at the combat art. Like heavy
weight boxers, the opposing teams 
trade blows; return to their corners 
after e:ich round to rest, think about 
what they have just been through, and 
find the weaknesses of the opponent; 
and , at the bell, come out swinging. 

Sand in Their Eyes 
One recent exercise was outlined 

by Maj. Richard Barnett, the Air 
Force's assistant director of Cope 
Thunder operations. During a sess ion 
in August, he expl ained, the Red (air 
defense) team was played by sixteen 
Marine Corps F/A- 18 strike fighters. 
It confronted a tough challenge from 
the Blue (attacking) force, a strike 
package containing twenty F-1 SC air
superiority fighters , eight F-1 SE strike 
fighters , and many F-16 multirole 
fighters. 
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Of the Red team, Major Barnett said, 
"Their plan was the best I ·ve seen to 
date. It was to go out at high altitude, 
right before what they thcught would 
be push time, and seed the sky with 
chaffto completely blind all ~he [F-1 SC] 
Eagles so nobody could sec:. Now , thi s 
chaff falls slowly; it 's Iik :: throwing 
sand in their eyes. Then the:' [Red F/A-
18s] were going to drop down low and, 
while the Eagles are up her:: with their 
white canes trying ~o fine these guy s 
up in the stratosphere, they [Red F/ A
l 8s] would be down there [attacking] 
the F- l 6s at low altitude." 

Before the mission cou~d even get 
under way, however, disaster struck 

the Red team. "Weather took out their 
tanker," recalled Major Barnett. "They 
couldn't refuel." Most of the sixteen 
F/A-18s had to go home , and only 
three remained to face the attackers. 
"Now, they did a good job," said the 
Major, "but it wasn't what they had 
planned. The best laid plans occa
sionally go astray." 

Afterward come the questions . 
"What would be a better idea?" Major 
Barnett asked rhetorically. "What 
worked against these guys? The ma
jority of learning that occurs at Cope 
Thunder takes place in the debrief. 
You might think the culmination of 
Cope Thunder is the mission. Well, 
ifs the debrief." 

At Cope Thunder, aerial tankers also 
"play" in the air combat scenario, said 
Major Barnett. "In a lot of exercises, 
tankers are used as gas stations. These 
guys are playing. They are considered 

'HV AA '-high-value airborne assets
so they and A WACS [E-3 Airborne 
Warning and Control System aircraft] 
will be attacked during a mission if they 
don't have adequate protection. They 
have to have a plan to know where they 
can run to escape ... . To 'retrograde' is 
a term they like to use." 

It is not uncommon for one or two 
aircraft to attempt to break away to
ward AW ACS aircraft or tankers for 
an attack. Loss of either ,Jf these as
sets coulc. change the complexion of a 
battle. The E-3s can see an attacker at 
great distance and turn away in time , 
but fighters on combat air patrol act as 
bodyguards for "their" tankers. Tank-
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ers are also used as decoys. "They ' re 
using tankers to put a blip to confuse 
the enemy radar," Major Barnett said. 
"They are looking out and seeing four 
packages when in truth one of these 
packages was nothing more than the 
tanker giving a blip. When the war 
starts, they bug out." 

Training the Whole Machine 
Cope Thunder, owned and operated 

by Pacific Air Forces, was set in the 
Philippines until recently. PACAF 
moved the whole operation to Alaska 
in mid-1991, shortly before USAF with
drew from Clark AB and lost access to 
the Crow Valley Range. Alaska ' s un
cluttered airspace and the proximity of 
Eielson and Elmendorf AFBs make 
the area ideal for air combat training. 

Maj. Ray Dissinger of the 3dFighter 
Training Squadron, USAF's director 
of Cope Thunder operations, said the 
big exercise has changed in other ways. 
Once, Cope Thunder focused mainly 
on training aircrews. Now, "the pur
pose of Cope Thunder is to train the 
whole warfighting machine. We run 
an objectives program for things that 
we want the aircrews to get out of it, 
but, over on the maintenance side, we 
have a maintenance staff with train
ing objectives. We do the same thing 
for our intelligence people." 

The 3d Wing at Elmendorf AFB, Alaska, was on the front lines in the confronta
tion with the USSR, and the performance of its F-15Cs in Cope Thunder con
firmed the Eagle's status as the world's premier air-superiority fighter. 

Every session at Cope Thunder be
comes a kind of laboratory, "a chance 
to try different things and integrate dif
ferent units," said one USAF officer. 
Each mission is planned carefully by 

Blue and Red forces, usually the day 
before the exercise takes place. In the 
morning, the key players are briefed 
again. Then the pilots hit the ramp. 

Long before that, however, planners 
draw up their schedules and set priori
ties. "We have a planning conference 
two months before everyone comes 
in," explained Major Barnett. "They ... 
say, 'This is what we want to do.' 
Generally those things [are approved], 
but they may not mesh perfectly with 
what another wing wants done. We get 
them together, and we make them blend 

Cope Thunder provides the pilot with experience that comes as close as pos
sible to those first ten combat missions. Much of the real work, however, takes 
place on the ground at planning sessions and debriefings. 
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until we ... figure out what this com
posite wing wants to do." 

In addition to having Red and Blue 
teams , ·each Cope Thunder session 
has an intelligence section designated 
"White," which plays a neutral role. 
White takes the input of each unit and 
lays out a generic war scenario. "We 
don ' t do anything specific ," Major 
Dissinger said. "It can be tailored. It 
may favor Korea or Europe, but it is 
not designed [to be] specific. One of 
the reasons we do that is that we have 
people from all over the world who 
have different taskings." 

Meanwhile, logisticians are bed
ding down aircraft, finding accom
modations for personnel , providing 
fuel, and performing the usual multi
tude of tasks required to move in fighter 
units. When the units arrive, they form 
up in composite units containing two 
or more different types of aircraft. 
Taking charge of the force , and desig
nated as the wing commander, is a full 
colonel. The fighter units operate out 
of Eielson and Elmendorf and com
municate with each other over Air 
Force satellite links. All told, about 
1,000 Air Force personnel participate. 
About 100 aircraft are on hand, and as 
many as eighty will be airborne at any 
given time. 

The key to Cope Thunder is joint
ness. Air Force, Navy, Marine, and 
allied personnel learn about each oth
ers ' aircraft, tactics , tricks, and capa
bilities, but the most important goal is 
to learn how to communicate with 
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each other, which is not always as 
straightforward as it might seem. For 
example, Air Force pilots talk about 
"two-ship" or "four-ship" formations. 
The Marines talk about divisions and 
sections. "Divisions? Damn, isn't that 
about 5,000 men?" asked one USAF 
officer. "No, that's justfourairplanes." 

Maj. John Ostrom, an operations 
officer for the Marine Corps's VMFA-
232 Fl A-18 fighte r unit, based in Ja
pan, said, "It's abnormal for us to 
have more than eight or twelve air
planes out there, where they [the Air 
Force] have forty or fifty. The other 
thing we notice is that every airplane 
has its own capabilities and limita
tions, and they have different ones 
that we have to become familiar with. 
You always want to optimize your 
aircraft's abilities and minimize your 
limitations ." 

Red vs. Blue 
Typically, the Blue, or offensive, 

mission will be handled primarily by 
air-to-ground aircraft-F-16s, F-15Es, 
and the like. The Red forces typically 
are air-to-air aircraft such as F- I 5Cs. 
During a certain week, air-to-air fight
ers will escort strike aircraft to their 
targets. The next week, they switch 
and become Red interceptors. 

The Blue team must deal with op
posing air threats and assorted simu
lated surface-to-air threats. Red and 
Blue are forced to contend with com
munications and radar jamming. 

To control the engagement area and 
provide a big picture of the unfolding 
exercise, White will use AW ACS air
craft and the Alaskan Regional Op
erational Control Center, also known 
as "TOPROCC." 

Much of Cope Thunder's learning 
comes through trial and error. It gives 
a pilotthe opportunity to try new things 
and validate other plans. Simulated 
combat forces pilots to deal with nu
merous stimuli. Flying becomes in
stinctive. "If you spend time thinking 
about flying the airplane, then you ' re 
not going to be able to use it," Major 
Barnett said. "Your hands fly the plane. 
Your brain is trying to figure out what 
the adversary is doing, or where the 
target is, or what the SAMs are trying 
to do to you." 

Cope Thunder places the pilot in 
an extremely work-intensive environ
ment. Sorties last up to one and a half 
hours each , but the difficult part is 
the two minutes or so that the pilot 
spends directly in the target area, 
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where he is up against surface-to-air 
missiles , antiaircraft artillery, jam
ming, enemy fighlers, and the threat 
of colliding with ooe·s own jets. "You 
don ' t spend a lot of time :n the threat," 
one pilot said. 

Many commanders who come to 
Cope Thunder have already been 
through a weapon systems course, so 
they come to sharpen skills and teach 
younger pilots. Air officers with the 
neutral White team □ostly take a back 
seat in planning operations, which can 
be difficult. Major Barnett said that 
there is an urge tD say, "Somebody 
thought of that last time, and it didn ' t 
work for them." However, he added, 
"it's tough to tell a guy, 'Hey, you've 
got an ugly baby.' ,. 

The White team ' s job is to make 
sure plans are safe. Same call for 
bringing thirty aircraft into a small 
area within ten minutes, and the team' s 
officers must make sure the sides don't 
inadvertently "plan" a midair colli
sion. In addition, the ru~es bar air-to
air forces from attack:ng attackers 
when they pop up in fron: of the tar
get. This is realis:ic, because that is 
usually the time when integrated air 
defense systems ;:ake over from air 
defense fighters. 

Jammers and Spoofers 
In debriefing sessions , Blue and 

Red team members get together to 
f.ort out theirrespective missions. They 
talk about wha[ was planned and what 
actually happened. Communication 
jammers say which frequencies they 
jammed. "Spoofers," personnel who 
speak to the pilots in attempts to mis
lead them. explain what they did and 
why. 

"You 've got all the parties in there 
in a nonadversarial role-in theory," 
Major Barnett said, though he acknowl
edged that making it through one of 
lhe sessions often " takes thick skins. 
Nobody likes to hear they screwed up. 
Nobody likes to stand up io front of a 
bunch of other fighter pilots and say, 
·Boy, I farmered that,' but that ' s the 
point of the debrief." 

For example, in one mission, F/A
l8s "were hammering the F- l 6s . They 
-,.;ere getting in on them unabserved at 
six o'clock," one pilot said. "After a 
couple of debriefs where the guys were 
seeing themselves getting whacked, 
all of a sudden the Marines aren't get
:ing in on anybody at six o'clock." 

Work also goes on alone for pilots 
m darkened rooms in front of video
•::assette players and television screens, 
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where they watch gun camera foot
age. This time is especially useful for 
newer pilots. Veterans believe that it 
is very important to handle these pi
lots properly in the aftermath of a 
poor mission performance. 

'"You have to set aside the emo
tions ," said Marine Lt. Col. Jim Cart
wright, commander of VMFA-232. 
"There r.as got to be a learning objec
tive in there, and you've got to make 
him understand what he did wrong. If 
he did something wrong, you ' ve got 
to show ;1im where he could do some
thing right. We've got several tools 
for that-the HUD [head-up di splay] 
tapes ... plus the AW ACS plots. 
Rarely is it an 'I'm a failure' ap
proach. =t' s, ' o:,ay , I gJt shot. ' You 
can always find four •Jr five good 
points, four or five bad points . You 
try toge , as much learning as appro
priate fo~ that particular session. You 
have to neter out how much a person 
can stand in one session." 

At times , frustration erupts during 
a debrieLng session , but Colonel Cart
wright attributes that to the physical 
exhaustion and mental fatigue that 
come from flying two missions per 
day. Surrounding those taxing mis
sions are numerous planning sessions, 
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"In the lower forty
eight, your survival kit 

consists of a dime for a 
pay phone," said one 

Cope Thunder official, 
pointing out the starkly 

different circum
stances that prevail in 

the unforgiving 
Alaskan wilderness, 

where the extreme cold 
is a major concern. 
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When USAF traded Crow Valley for Alaska, it also left behi.'1d its ACMFill scoring 
system A planned improvement will free scorers from relying on the Television 
Ordnance Scoring System, used here by A 1 C Timothy Smith. 

briefings c.nd debriefings, and soli
tar:1 perfonnance analysis. 

Trouble Keeping Score 
At present, Air Force officers at 

Co?e Thur.der have difficulty assess
ing air-to-:tir engagements. Alaskan 
Cope Thunder lacks an Air Combat 
Maneuvering Range/Instrumentation 
(ACMR/1) system like the one at Crc•w 
Valley used to track and score air-to
airengagements. Major Dissinger said 
money has been set aside to deploy a 
new-generation ACMR/1 system called 
the Measurement Debriefing System 
(1\-IDS), which is likely to be fully 
operational in mid-1995. 

The ::>Id ACMR/1 tracked thirty-six 
airc:raf~. The MDS will track up to 
100, with greater ability and the pos
sibility for so-called "no-bomb-drop" 
scoring. "That is where the guy hits 
the button and they can figure cut 
when and where it hit the grour.d, 
which allows you to pick targets that 
arm 'tactually on the ground, or I that] 
. . you ' re not allowed to drop on," 
Major Dis singer said. 

Today USAF uses old-fashioned 
scoring techniques , based on AW ACS 
tra.:ks, radar records, and videotapes. 
After :he conclusion of a mission, 
Blue pilots get together to determine 
wl:at they think happened, Red pilots 
do the same, and they meet in a de
briefing session to argue and resolve 
differences . 

In the SAM field, Air Force persc,n
ne . work closely with personnel from 
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Loral Corp., which provide s most of 
the simulated grour.d threat environ
ment. Systen ope~ators watch a mis
sion through the ground videocameras 
as some aircraft are .. locked" and oth
ers evade gr;)und tJ-.reats through ef
fective terrain masking, ta-::tics, or use 
of weather conditions. 

In one recent engagement, a Blue 
aircraft flew into the :::i.rget area straight 
and level for a few seconds. "He's 
dead," said c.n •::>perator tra:king it on 
his equipment. Anot::-1er air,::raft dipped 
between hills and employed aggres
sive maneuvering tc evade radar lock . 
The miss ile wc.s launched. but it lost 
the airc raft. "It's strange," said one 

SAM operator. "We feel good if we 
get one , but we also feel good if they 
get away." 

Bombing mi ssions are scored by 
the Television Ordnance Scoring Sys
tem , which allows an airman to plot 
the location of a bomb hit on his screen 
and record the data. As commanders 
gain experience through the week , 
ground threats are handled with greater 
and greater effectiveness. 

Alaskan weather makes for interest
ing operations . In summer, the sun 
seems to shine around-the-clock . In 
winter, darkness lasts most of the day. 
Extreme cold-down to -40° Fahren
heit-prevails seven months of the year. 
Ground crews must be cautious be
cause even the simple act of picking up 
a metal wrench in subzero tempera
tures can be hazardous. Though the 
airman may be wearing gloves, they 
may not be the right type, and the tool 

can freeze to the hand so thoroughly 
that it takes a surgeon to remove it. 

In extreme cold, pilots take to their 
planes wearing bulky outfits and boots 
and carrying survival kits. "In the lower 
forty-eight, your survival kit consists 
of a dime for a pay phone if your plane 
goes down ," Major Barnett said. "Out 
here, you have to have the equipment 
to survive. You ' ve got al I this stuff on 
your body . .. and you can ' t get your 
feet down the holes to get to your 
rudder pedals ." In the wilderness, 
moreover, "there are a couple of things 
that might eat you and a couple of 
things that will eat you. There are no 
pay phones in the bush. " ■ 
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THEY CALL IT HERCULES 
FOR A LOT OF REASONS. 

The C-130 is the toughest, most dependable 
airlifter in the world. Whether it's roaring off the 
ice of an Arctic runway or landing in the sand of 
the Saudi desert, the C-130 is strong enough 
to get the job done. 

And the Hercules tactical transport is on just 
about every job you can name. It hauls troops 

and cargo, beans and bullets, and everything in 
between. It's rugged enough to fly off unpre
pared runways and to operate in austere envi
ronments. In various configurations, the C-130 
is a tanker, an electronic warfare platform, a 
search and rescue plane, even a close air sup
port aircraft. 

Throughout the world, the toughest jobs 
always go to Hercules. 

~!,Lockheed 
Aeronautical Systems Company 





World Gallery of Trainers 
By John W.R. Taylor and Kenneth Munson 

Jet Trainers 

Alpha Jet 
The original variants of the Alpha Jet were con

ceived , developed, and manufactured as a 
Franco-German collaborative program, with parallel 
assembly lines at Dassault and Dornier. The prototype 
flew on October 26, 1973, and was followed initially by 
176 trainers for the French Air Force and 175 close
support Alpha Jets for the German Air Force, in 1978-85, 
These 351 aircraft were completed with essentially 
identical structure, landing gear, Larzac 04-C6 en
gines, and equipment. Subsequently, the German 
aircraft were retrofitted with uprated Larzacs, improved 
instruments, provision for carrying two Sidewinder self
defense missiles, a podded 27-mm Mauser gun, and 
other refinements. Most of the 166 surviving aircraft 
are being sold, 30 of them to the French Air Force to 
replace 40 aging Alpha Jets serving at Cazaux AB in 
the weapons and tactics training role, Only 45 will be 
retained by the German Air Force, for acclimating 
pilots to the European environment after training in the 
US, before they convert on to the Tornado , Direct 
export orders for the basic versions were received from 
Belgium (33), Egypt (30, designated MS1 ), Ivory Coast 
(seven), Morocco (24), Nigeria (24), Qatar (six), and 
Togo (six) Most aircraft for the Egyptian Air Force 
were assembled by the Arab Organization for Industri
alization at Helwan. Dassault offered an alternative 
close-support Alpha Jet, with inertial platform, head
up display (HUD), laser rangefinder, and radar altimeter, 
to Egypt, which ordered 15 as MS 2s. Seven were 
acquired by Cameroon. 
Contractors: Dassault Aviation, France, and Dornier 

Luftfahrt GmbH, Germany. 
Power Pf ant: two SNECMA/Turbomeca Larzac 04-C6 

turbofans standard; each 2,976 lb thrust. Two 3,175 
lb thrust Larzac 04-C20s now standard for German 
close support aircraft, optional for other variants . 

Dimensions (trainer): span 29 ft 10¾ in, length 38 ft 
6'12 in, height 13 ft 9 in , 

Weights (trainer): empty 7,374 lb, gross 11,023 lb 
(clean), 17,637 lb (max with external stores) . 

Performance (at 11,023 lb weight, 04-C6 engines): 
max speed at 32,800 ft Mach 0.85, max speed at SIL 
621 mph, stalling speed (gear and flaps down) 104 
mph , service ceiling 48,000 ft , T-O run 1,215 ft , 
landing 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 B1 ON series 
zero/zero , ejection seats 

Armament : centerline stores pylon, or pod for 30-mm 
DEFA or 27-mm Mauser gun. Provision for 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 (AAMs), 
Maverick air-to-surface missiles (ASMs), a reco n
naissance pod, drop tanks, and other stores. Max 
load on five pylons 5,510 lb. 

AT-3 
This tandem-seat, twin-turbofan trainer first flew on 

September 16 , 1980, and entered production in March 
1982. Sixty were built and have served since 1984 as 
the standard basic and advanced trainers of the Re
public of China Air Force . With a 6,000 lb external 
stores capacity, the AT-3 offered potential for second
ary ground or maritime attack missions, and in 1989 
work was begun b)• Smiths Industries to upgrade two 
aircraft for evaluation in a close-support role, with 
added Westinghouse APG-66 radar and fire-control 
system, Twenty of the original 60 AT-3s have been 
modified to this standard to equip one RoCAF night 
attack squadron They are designated AT-38, the trainer 
models being retrospectively redesignated AT-3A , 
Contractor: Aero Industry Development Center, Taiwan . 
Power Plant: two Garrett TFE731-2 -2L turbofans , each 

3,500 lb thrust 
Dimensions: span 34 ft 3¾ in. length 42 fl 4 in. height 

14 ft 3¾ in 
Weights: empty 8,500 lb, gross 11,500-17,500 lb , 
Performance (at max gross weight): max speed at Si l 

558 mph , max cruising speed at 36,000 ft 548 mph, 
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Alpha Jet, Egyptian Air Force 
(Denis Hughes) 

C-101 Aviojet, Spanish Air Force 

~ -

Tzukit (CM 170 Magister), 
Israeli Defense Force/Air Force 

stalling speed (gear and flaps down) 104 mph, ser
vice ceiling 48 ,000 ft, T-O run 1,500 ft, landing run 
2,200 ft. max range on internal fuel 1,416 miles. 

Accommodation: crew of two , in tandem ; zero/zero 
ejection seats~ Rear seat raised 

Armament: two hardpoints under each wing and one 
under fuselage for up to 6,000 lb of sing le, cluster, or 
fire bombs. flare dispensers, or rocket launchers, 
Centerline hardpoint can be occupied instead by a 
semirecessed machine-gun pack or (i n conjunction 
with outboard underwing pylons ) an aerial target 
system. Provision for infrared AAM at each wingtip. 

C-101 Aviojet 
The Aviojet was designed with assistance from MBB 

of Germany and Northrop of the US. The first of four 
prototypes flew on June 27, 1977 Ninety-two C-101 EB 
fully aerobatic basic and advanced trainers for the 
Spanish Air Force followed, under the designation 
E.25 Mirlo , The se aircraft have 3,500 lb thrust Garrett 
TFE731 -2-2J engines An armed export version, with a 
3 ,700 lb thrust TFE 73 1-3-1 J turbofan , was ordered by 
Chile (14 C-10188-02 ) and Honduras (fou r C-10188-
03) . All but the first four of the BB-02s were assembled 
under license by ENAER in Chile, with partial local 

manufacture , and have the official Chilean Air Force 
designation T-36 Halcon . During 1982, ENAER and 
CASA initiated development of a dedicated light attack 
version of the Aviojet , designated C-101 CC-02 in Spain 
and A-36 Halcon by the Chilean Air Force. The first of 
two prototypes flew on November 16, 1983, and 23 
simi lar production A-36s, with more powerful TFE731-
5-1J engines, are being manufactured for the Chilean 
Air Force. All Halc6ns now have a nose-mounted rang
ing radar, ventral gun pod, and six underwing weapon 
pylons. Sixteen basical ly similar C-101 CC-04s serve 
with the Royal Jordanian Air Force. An enhanced train-

ing version, with the TFE731-5-1J engine and addi
tional avionics, including a GEC Ferranti HUD, Alenia 
mission computer, Litton inertial platform, and Doppler 
velocity sensor , flew for the first time on May 20, 1985, 
as the C-101 DD It is being developed jointly with 
Alenia of Italy . (Data for C-10/CC.) 
Contractor: Construcciones Aeronauticas SA, Spain, 
Power Plant: one Garrett TFE731-5-1 J turbofan; 4,300 

lb thrust, with military power reserve (MPR) rating of 
4,700 lb thrust. 

Dimensions: span 34 ft 9½ in, length 41 ft 0 in, height 
13 ft 11 '/, in . 

Weights: empty 7,716 lb, gross 11,023 lb (trainer , 
clean). 13,890 lb (max). 

Performance (at 9,590 lb weight, except where indi
cated): max speed at 15,000 ft with MPR 518 mph, 
stalling speed (gear and flaps down) 102 mph IAS, 
service ceiling 44,000 ft, T-O run 1,835 ft, landing 
run 1,575 ft, ferry range (with reserves) 2,303 miles, 
g limits at 10,802 lb weight+ 7.5/-3 .9 

Accommodation : crew of two, in tandem on Martin
Baker Mk 1 0L zero/zero ejection seats, Rear seat 
raised. 

Armament : bay beneath rear cockpit for quick-change 
packages, including a 30-mm DE FA gun with 130 
rounds, twin 12 7-mm Browning machine guns, re
connaissance camera, ECM package, or laser 
designator Six underwing hard points for up to 4,960 
lb of stores, including four LAU-10 rocket packs, six 
550-lb bombs , two Maverick ASMs , or Sidewinder or 
Magic AAMs. 

CM 170 Magister 
More than 900 of these French jet trainers were built 

between 1953 and 1969, and more than one-third are 
stil l in service, including about 300 with origir]al cus
tomers France (more than 160, including 16 navalized 
CM 175 Zephyrs ), Israel (45+), Belgium (18), Lebanon 
(five), and Morocco (22). Other operators include the 
air forces of Algeria , Bangladesh, Cameroon, El Salva
dor , Gabon. Ireland, Libya, and Senegambia, with 
some of which they perform alternative weapons train
ing/counterinsurgency duties , 

The basic Magister version has 880 lb thrust Marbore 
IIA turbojets, but the final 137 aircraft were Super 
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Maglsters (also designated CM 170) with the upfated 
M3rbore VI power plant. Between 1981 and 1986 Israel's 
Magls1ers. which have the local name Tzuk ll. were 
rebuilt and upgraded by IAl 's Bedek Aviation Div ision 
under a program known as AMIT (Advanced Mullimlsslon 
Improved Tra ner). (Dara for Super Magisrer.) 
Contrac1or: AerospaIiale (originally Fouga) , F,ance. 
Power Plant: two Turbomeca Marbore VI turbojets; 

each 1,058 lb thrust. 
Dimensions: span over ti planks 39 ft 1 o in, length 

33 ft o in, height 9 ft 2 in. 
Weights: empty 5,093 lb, gross 6 .280-7,187 lb. 
Performance: max speed -al SIL 435 mph, max speed 

at 30,000 fl 451 mph, service celllng 13, 12.S fl . T-0 
run 1,970 It, range with reserves 870 miles . 

Accommodation: crew of two, in tandem; ejection 
seats. 

Armament: two 7,62-mm machine guns, with 200 rds/ 
gun, in nose; hardpolnt under each wing for rocket 
launcher , wire-guided missile , or bomb. 

Fan Ranger 
Rockwell International and MBB announced lhe Fan 

Ranger In late 1990. It is a modified version of the 
turboshafl-powered, tandem-seat Fanlralnerproduced 
by RFB (a former MBB subsidi ary). adapted 10 accept 
a turbofan power plant, and Is ntended as a candidate 
lorthe USAFIUSNJPATS requirement. Rockwell Collins 
will furnish updated avionics and instrumentation. Two 
prototype/demonstrators are being built. First flight is 
due in early 1993. 
Contractors: Rockwell International Corporation, US, 

and Deutsche Aerospace-MBB, Germany. 
Power Plant: one Pratt & Whitney JT15D-4 turbofan; 

2,500 lb thrust. 
Dimensions: span 34 ft 4 in, length 33 ft 1 in, height 

11 ft 3 in. 
Weights: design gross 5,300 lb. 
Performance (estimated): max speed 345 mph 
Accommodation: crew of two , in tandem: zero/zero 

ejection seat. Rear seat raised. 
Armament: none. 

G-2A Galeb 
The straight-winged Galeb was in production from 

1963 to 1983. A few of the 200 built for the Yugoslav Air 
Force remain in service, but most have been replaced 
by sweptwing Super Galebs (described separately). 
Two or the six exported to Zambia in 1971 are believed 
to continue in service . About 90 of the 120 G-2A-Es 
supplied to Libya in 1975 and 1983-84 are thought to 
survive, with both train ng and light auack roles. 
Contractor: Vazduhoplovna lndustrija SOKO, Yugo-

slavia. 
Power Plant: one Rolls-Royce Viper 11 Mk 22-6 turbo-

1e1; 2,500 lb thrust. 
Dimensions: span 34 ft 4'12 in, length 33 ft 11 in, height 

10 ft 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, stall

ing speed (flaps down) 98 mph, service ceiling 39,375 
ft, T-0 run (grass) 1,610 ft, landing run (grass) 1,310 
ft, range TTO miles, g limits +81-4. 

Accommodation: crew of tw.o. on tandem ejection 
seats. 

Armament: two 12,7-mm machine guns in nose, with 
80 rds/gun; four underwing hardpoints for bombs or 
rocket pods . 

G-4 Super Galeb 
Like the BAe 1-tawk, to which it bears a close resem

blance, the Super Galeb has formidable light attack 
capability. The first ol !Wc prototypes tleW in July 1978, 
and six preserles aircraft (with no tallplane anhedral, 
and inset erevetors) followed. The Yugoslav Air Force 
ordered about 150 production G-4s, to replace T-33s 
and to reequip G-2A Galeb urilts on a one-to-one basis. 
G-4s were also flown by the Air Force's Letece Zvezde 
aerobatic display team . The Air Force of Myanmar has 
12, with an option on more. 

The Super Galeb has been used in combat during 
the civil war in the lormer Yugoslavia, together with J-1 
Jastreb single-seat light attack counterparts of the 
earlier G-2A Galeb. 
Contractor: Vazduhoptovna lndustrija SOKO, Yugo

slavia . 
Power Plant: one Rolls-Royce Viper Mk 632-46 turbo

jet: 4.000 lb thrust. 
Dimensions : span 32 ft 5 in, length 40 ft 2'/ • in, height 

14 ft 1 '14 in. 
Weights: empty 6,993 lb, gross 10,379 lb (training), 

13,889 lb {max). 
Performance (at 10,379 lb gross weight): max speed 

at 13,120 ft565 mph, max cruising speed at 19,700 
ft 525 mph, staltlng speed (gear and flaps down) 112 
mph, servlce ceiling 42 ,160 ft , T-0 run 1,877 ft, 
landing run 2,674 fl. range with two drop tanks (with 
reserves) 1,553 miles. 

Accommodation: crew of two, in tandem on Martin~ 
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Baker Mk 1 OY zero/zero ejection seats. Rear seat 
elevated. 

Armament: removable centerline gun pod containing 
23-mm GSh-23L twin-barrel gun with 200 rds . Two 
pylons under each wing for such weapons as napalm 
tanks, cluster bombs containing eight 35- lb fragmen
tation munitions, containers for 40 antipersonnel or 
54 antitank bomblets, 16-tube rocket packs , triple 
carriers for 220-lb bombs , 12.7-mm gun pods, or 
drop fuel tanks. Max weapon load 2,822 lb . 

Hawk 
Since 1976, this tandem two-seat jet has been the 

Royal ._1, Force' s standard basic/advanced flying and 
weapons t1ainer. Hawks have also been chosen by 14 
other air forces In forms that Include a radar-equ ipped 
single-seat multirole combat aircraft. The initial RAF 
order was lor 176 Hawk T. Mk 1 s, each with a 5,200 lb 
thrust Adour 151 turbofan. Eighty-nine of these were 
upgraded to T. Mk 1 A standard, with a Sidewinder 
missile under each wing, in addition to the standard 
underbelly 30-mm gun pack , to accompany radar
equipped Tornados on air defense so,,tes. Since 
Septeml>er 1991 . si~ T Mk ts and sii T. Mk 1 As have 
replaced Canberras of No. 100 Squadron lor target
towrng and as "silent targets· lor electronic warfare 
training. 

The basic Hawk 50 export series, with 5,200 lb thrust 
Adour 851 turbofan, 70 percent greater disposable 
load, and 30 percent longer range, has been sold to 

Fan Ranger prototype 

G-4 Super Galeb 

Hawk Mk 66, Swiss Air Force 
(lvo Sturzenegger) 

1-22 lryda, Polish Air Force 
(Richard Malachowski) 

Ffnland (57 Mk 51/51 A, with a 12.7-mm centerline 
gun) . Kenya ( 12 Mk 52). and Indonesia (20 Mk 53) . The 
furthe r improved Hawk 60 series, with lour-position 
flaps, modified wing leading-edge devices, and other 
rellnements , has Ileen bought by Zimbabwe (13 Mk 60/ 
60A) . Dubai (nine Mk 61), Abu Dhabi (16 Mk 63). 
Kuwai l (12 Mk 64) , Saudi Arabia (30 Mk 65), Switzer• 
land (20 Mk 66), and South Korea (20 Mk 67). Fifteen 
of the Abu Dhabi ai rcraft are being upgraded to Mk; 
63A, with Adour 871 and new wings with wingtip 
Sidewinders. 

More specialized, high-performance two-seat and 
single-seal strike versions are designate<l . respec
tively, Hawk 100 and 200 series. These have been 
ordered or selected by Abu Dhabi (18 Mk 102), Malay• 
sia (10 Mk 108, 18 Mk 208) , Oman (four Mk 1 OS. 12 Mk 
203) , and Saudi Arabia (60. mostly Mk 205): most wi(I 
havu wingtip rails fol Sidewinders. Indonesia Is ex
pected 10 buy 69 series 1001200 Hawks. (Dara for 
Hawk 60 series.) 
Contractor: British Aerospace pie, UK. 
Power Plant: one Rolls-Royce Turbomeca Adour 861 

turbofan; 5,700 lb thrust. 
Dimensions: span 30 ft 9¾ in, length (incl probe) 

3E. ft 11 in, height 13 ft 1 '/• in. 
Weights: empty 8,845 lb. gross 20,061 lb. 
Per1ormance: max Mach number in dive 1.2, max 

speed at Sil 632 mph, stalling speed (gear and flaps 
down) 110 mph. service ceiling 46,500 ft, T-0 run 
2,330 ft, landing run 1,800 ft, ferry range with two 
drop tanks 1,842 miles, g limits +8/-4. 

Accommodation: crew of two, in tandem on Martin
Baker Mk 1 OLH zero/zero ejection seats Rear seat 
elevated. 

Armament: centerline pack for 30-mm Aden gun with 
1 :io rds, or pylon, plus two pylons under each wing. 
Within overall max of 6,614 lb, typical loads can 
include centerline gun pack or reconnaissance pod 
and four underwing rocket packs; 1,000-lb bombs; 
3B x 80-lb runway denial bombs: five 600-lb cluster 
bombs; four Sidewinder/Magic AAMs; two Maverick 
ASMs and two drop tanks . 

HJT-16 Kiran 
The prototype of the Klran side-by-side jet trainer 

flew for the first time in September 1964. Delivery of 
118 Viper-engined Mk ts for basic flying training with 
the Indian Air Force began in the spring of 1968. They 
were followed by 72 Mk IAs, for the IAF and Indian 
Navy, with a hardpoint under each wing to carry arma
ment for weapons training. On July 30, I 976 , Hindustan 
Aeronautics Ltd flew the first of the more powerful 
Ki ran Mk Its, with an Orpheus turbojet, updated instru
ments and avionics, an improved hydraulic system, 
and an additional pair of underwing weapon stations 
for either training or counterinsurgency roles. Sixty
one Mk tis were built for the Indian Air Force and Navy 
between 1982 and 1989, (Data for Mk II.) 
Contractor: Hindustan Aeronautics Ltd (Bangalore 

Complex), India. 
Power Plant: one Rolls-Royce Orpheus 701-05 turbo

jE>t; 4,200 lb thrust. 
Dinienslons: span 35 ft 1 '/, in, length 34 ft 9½ in, 

height 11 ft 11 in. 
Weights: empty 6,603 lb, gross 9,369 lb (clean), 11,023 

lb (max). 
Performance (at max gross weight): max speed at S/L 

418 mph, !Tl3J< cruising speed at 15,000 ft 386 mph 
IAS, stalling speed (gear and flaps down) 98 mph 
IAS, service celling 39,375 ft, T-0 run 1,772 ft, 
landing from 50 ft 4,725 ft, max range (internal fuel) 
457 miles . 

Accommodation: side-by-side Martin-Baker H4HA 
zero-height ejection seats for crew of two. 

Armament: two 7.62-mm machine guns in nose; two 
hardpoints under each wing for 551-lb bombs, 18-
tube rocket pods, or drop tanks . 

1-22 lryda 
Designed to replace lhe TS-i 1 Iskra and LIM-6 (MiG-

17) ba·s,c and advanced lrainers of lhe Polish Air 
Force-. tt,e 1·22 lryda also otfe1s considerable potential 
for reconnaissance and close support missions The 
first of live prototypes flew on March 5. 1985, and is 
being followe<l by a preserles of t 2 similar aircra1t, In 
service , the lryda wlll cover tile enti re spectwm or 
plot, navigation. air comba1. re<:onna ssance. and 
ground attack training, with day/night and adverse 
weather capability. It is able to operate from unpre
pared alrf elds and has been designed to tolerate a 
degree ot battle damage, together with subsequent 
ease of repai r. Tile airframe has been stressed to a 
standard that will permit the installation of more pow· 
erlul engines, such as the new 3,968 lb thrust Polish 
D-18A turbofan, or Western equivalents, as well as 
improved avionics from Bendix/King and other suppli· 
ers. An l-22MS single-seat combat version is under 
development. (Data for initial version.) 
Contractor: lnstytut Lotnictwa (Aviation Institute), 

Poland. 
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Power Plant: two PZL-5 S0-3W22 turbojets; each 
2.425 lb thrust. 

Dimensions: span 31 ft 6 in, length 43 ft 4'12 in, height 
14 ft 1'/ , in. 

Weights: empty 10,361 lb , gross 15,211 lb . 
Performance: max speed (clean) at 16,400 ft 522 

mph, max cruising speed 447 mph, stalling speed 
(gear and napscown) 127 mph, servlceceillng36, 1 oo 
It, T -0 run (12 .350 ID weight} 2 .575 II , landing run 
(11 ,025 lb weigtll ) 2 .461 11 , max range 559 m1 l8s, g 
llmhs (1 2,930 lb weigh! ) +81-4. 

Accommodation : crew of lwo, on landem zero-height/ 
94 mph ejeoUon seals. Rear seat elevated. 

A rmament : one 23-mm twin-barrel GSh•23 gun in 
underfu0elage pack ; two hardpoints under each wing 
tor up 10 2 ,645 lb of bombs. guided or unguided 
rockets, or (Inboard sIaI ons only) drop tanks. 

IA 63 Pampa 
Design of lhe Pampa starled In 1979, 10 develop a 

replacemenl lor lhe ArgenI ine Air Force's elderly 
Morane-Saulnle r Paris Ills in the basic , advanced , and 
weapons training roles . FMA, the nallonal military air
crafl factory, enlisted the lechnical assistance of Dornier 
of Germany, which built the wings and tailplanes of the 
proI0Iypes. The fi rs! of these made Its Initial flight 
Oclober 6, t984 . Delivery ol lhe 1 s producIion Pampas 
so lat ordered by !he Air Force began In April 1988. All 
are due to be retrofitted with a podded 30-mm gun and 
underwing weapon pylons. Subsequent aircralI will 
have these features as standard and will be fitted with 
a more powerful Garrell TFE731 •3G engine. They will 
also have an Air Force-developed HUD (already filled 
in lhe first six a1rcrafI ) and a new weapon delivery and 
navlgalion sysIem. 

FMA has teamed with Vought Alrcrafl Co (formerly 
LTV Aerospace and Delense) to enier a Pampa 2000 
variant, wilh Bendix/King digital avionics and a modi
fled fuel management syslem, in the JP ATS compeution. 
Aversion lorthe Argentine Navy is also underdevelop
ment. 
Contrac1 or: Fabrica MiliIar de A,lones, Argentrna. 
Power Plant: one Garrell TFE731-2-2N turbofan (3.500 

lb lhrusl) in frrs1 18 aircrah: TFE731-3G of 4,500 lb 
thrust thereafter. 

Dimensions: span 31 ft 9¼ in, length 35 ft 1 O¼ in , 
height 14 ft 1 in. 

Weights: empty 6,219 lb, gross 8, 157-11,023 lb 
Performance (at 8 .3TT lb gross weight except where 

indicated): max speed al SIL 466 mph. s1alllng speed 
106 mph, ~ervice celling 42.32511. T-0 ryn (al 8,157 
lb weight) 1,390 II , landing run (al 7,716 fb weigh!) 
1.5 t 2 fl , range 932 miles (I . 161 miles wilh ex1ernaf 
lanks), g limits +6/-3. 

Accommodation : crew of two, in tandem ; zero/zero 
ejection seats . Rear seat ra ised. 

Armament: hardpoint under fuselage and two under 
each wing for up to 2 ,557 lb (with standard fuel) of 
gun pods , bombs, and rockeIs. With uprated engine, 
external load can be increased to 3. 748 lb . 

IAR-99 $oim and IAR-109 Swift 
Design of this indigenous Romanian jet trainer be

gan in the early 1980s, the aircraft's exislence being 
revealed publicly at the 1983 Paris Air Show. The initial 
flight, by the first of two ~oim prototypes, was made on 
December 21 , 1985, The Romanian Air Force has 
ordered 50 and has oplions for up to 100 more; roles 
include intermediate and advanced trai ning . 

Efforts to promote the IAR -99 for export, and to fulfill 
a domeslic need lor a secondary ground atiack capa
bility , fi rst emerged in 1991 as a proposal supported by 
Jaffe Alrcrafl Corp for an enhanced version wilh a 
HUD, modern gunsight, and Western avionics. Early 
this year, however, Avioane ,evealed that it was dis
cussing a similar upgrade package with Israel Aircraft 
Industries, under the designation IAR-109. Details of 
this version, now named Swift, became available al 
this September's Farnborough International Air Show. 
Two versions are available : It,e IAR-109T "all-through" 
jet trainer and the IAR-1 09TF lighl attack version. 
Avionics, compatible wilh a MIL-STD-15538 multiplex 
data bus, include HUD, a ring -laser gyro INS, radar 
allimeter, and laser rangefinder, The attack version 
has a sem,conformal underfuselage pod housing a 
11,ln-barrel 23-mm gun, while the lour underwing py
lons are-adapled ror up to 2,205 lb of ordnance. (Data 
tor IAR-99 trainer.) 
Contractor: Avioane SA, Romania. 
Power Plant: one Rolls-Royce Viper Mk 632-41 M 

lurbojel; 4,000 lb thrust. 
Dimensions: span 32 ft 3¾ in, length 36 ft 1 '12 in, 

height 12 ft 9'12 in. 
Weights : empty 7,055 lb, gross 9,700 lb. 
Performance: max speed at S/L 537 mph, service 

ceiling 42,325 fl , T-0 run 1,477 ft, landing run 1,805 
fl, max range 683 miles, g limits+ 7/-3 , 

Accommodation: crew of two, in tandem; zero/zero 
ejection seats. Rear seat raised, 

Armament: underfuselage attachment for 23-mm gun 
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IA 63 Pampa, Argentine Air Force 

Jet Squalus F1300 NGT 

L-29 Delfin, Czech and Slovak 
Air Force (P. R. Foster) 

pack with 200 rds: IWO ha,dpoi nls under each wing 
for up 102,756 lb or bombs. gun or rocket pods . drop 
tanks. or other stores. 

Jet Squalus F1300 NGT 
It is now five and a hall years since the firsl Jet 

Squalus pr010type flew (April 30, 1987), and t99t 
plans for the alrcraf1 10 be llcense•bulll in Portugal 
appear 10 have fallen lhrough, Its s\de-by-side seating 
has now ruled 11 ou1 as a JPATS con1ender. and plans 
now center on possible production in Canada 

Conceived as an "all-through" jet trainer to meel a 
specification similar to that tor USAF's Next-Genera-
1Ion Trainer (the Fairchild T-46A), the Italian-designed 
Jal Squalus is intended 10 co\ler all stages ol flying 
!raining from initial p\lol screenong, primary. and basic 
10 pan of the advanced syllabus, lncludlng weapons 
training. Promav ja announced a proposed Iwfn-englne 
1andem•seaI ATT A 3000 version In 1989 Iha1 may be 
developed In partnersh1pwllh Mlkoyanol Russia, /Oa1a 
for first prorotype./ 
Contractor: Promavia SA, Belgium. 
Power Plant: one GarrettTFE109-1 turbofan; 1,330 lb 

lhrust. 
Dimensions: span 29 ft 8 in, length 30 ft 8'12 in, height 

11 ft 9¾ in. 
Weights: empty 2,866 lb , gross 5,291 lb. 
Performance: max speed at 14,000 ft 322 mph , stall

ing speed (gear and flaps down) 77 mph, service 
ceiling 37.000 ft, T-0 run 1,100 fl, landing run 1,200 
ft, max range 1,150 miles, g limits +7/-3.5. 

Accommodation : crew of two, side by side ; light
weighl ejection seats. 

Armament: lwo hardpoints under each wing for a lotal 
of up to 1,323 lb of gun pods, rocket launchers, 
practice bombs , or fuel tanks . 

K-8 Karakorum 8 
The K-8 (originally L-8) program started in China but 

quickly became international when Pakistan agreed 10 
lake a 25 percent share in mid-1987. The K-8 is now 
being developed as a jet trainer and light ground attack 
aircraft for both countries' air forces . The first of three 
flying prototypes made its initial flight November 21, 
1990. The second followed on October 18, 1991, and 

by the end of that year these two aircraft had com
pleted some 50 hours of tesI flying. According 10 Chinese 
sources In SepIember of !his y·ear, •!imlled producllon· 
(probably a small preproducIion batch oi perhaps 15 
a rcrafl ) has already started, and much foreign interesl 
was shown during the K-e·s pubhc debut at lasI 
February's Asian Aerospace show in Singapore. lnillal 
production 1'1111 be ror the air lor~.s of PaklsIan and 
China 
Contractors: Nanchang Aircraft Manufacturing Com

pany , People 's Republic of China, and Pakistan 
Aeronautical Complex, Pakistan. 

Power Plant: one Garrett TFE731-2A-2A turbofan; 
3,600 lb thrust. 

Dimensions: span 31 ft 7¼ in, length 38 ft O¾ in, 
height 13 ft 9¾ in. 

Welghls: emply 5 .924 lb, gross 8 ,003-9,546 lb. 
Perfo rm ance (a18.003 lb gross weight): max speed at 

SIL 49 7 mpti, landing speed (gear and flaps down) 
103 mph, service celling 42,650 fl. T-0 ryn 1,345 II. 
landrng run 1,680 II. max range on Internal fuel 870 
miles, g limils +7.33/-3. 

Accommodation: crew of lwo, in tandem; zero /zero 
ejecllon seats . Rear seat raised 

Armament (opllonal): on 23-mm gun pod undercenier
luselage: two hardpoints under each wing for gun or 
rockel pods, bombs, missiles , drop tanks (inboard 
pylons onlyl, or a single reconnaissance pod. 

L-29 Delfin 
The L-29 Demn nrst Uew on April 5, 1959. powered 

by a Viper turboIe1. The Czech M 701 engine was filled 
In lhe seoond prolotype and became standard In the 
3,600 or so Delf ins bu ill between 1961 and 1974. Two
lhirds of the production aircrafl were delivered to the 
USSR, the bulk of the remainder being supplied as the 
standard jet basic trainer of all olher members of the 
Warsaw Pact except Poland At least nine other na
I/ons reaelved L-29s. ol which AfghanisIan {20~ ). Gnana 
(elghl). Mal (six), and Syria (60) still have the Delfin in 
!heir act ive ,nven1ories. An L-29R version w;:1s pro
duced lor llghl allack duIlos. wllh underwlng s10res 
pylons and nose-mounIed cameras. (Data for standard 
L-29,J 
Contracfor: Aero Vodochody National Corporation, 

Czechoslovakia, 
Power Plant: one Motorlet Walter M 701 c 500 turbojet; 

1.960 lb thrust. 
Dimensions: span 33 ft 9 in, length 35 ft 5½ in, height 

10 fl 3 in. 
Weigh.ts: empIy 5,027 lb. gross 7,231 lb (clean). 7.804 

lb (max, with exIerna1 s1ores), 
Performance (81 7,165 lb gross we tghl)! ma• speed a1 

StL 382 mph. stalling speed (11aps down) 81 mph, 
service ceiling 36. 100 11 , T -0 run 1,805 ft. landing 
run 1,444 fl, max range w1Ih underwing Ienks 555 
miles 

Accommodation: crew of Iwo, on tandem ejection 
seals Rear seal elevated. 

Arm ament : single a11achmenI point under each wing 
lo r rockel pc;,d, 7.62-mm machine-gun pod , 220-lb 
bomb, or drop luel Iank. 

L-39/59/139 Albatros 
Standard basic jet trainer of the former Warsaw Pact 

naII0ns, excepI Poland, since entering servrae in 1974 , 
Iha L-39 produclion run has exceeded 2.800 (including 
2.094 of Ihe L-39C basic and adve.ncad flying tra iner 
for lhe lormer USSR), Apart from It,e Czech-ar,d Slovak 
Air Force (36), other customers for the L-39C have 
included the air forces of Afghanistan (12), CUba (30), 
Eth,opia (20), and Vielnam (24). The L-3920. with 
strengthened wings for additional stores carriage. has 
been exported in large numbers to the former German 
Democrallc Republic (52) , Iraq (81 ). Libya (181 , of 
which 10 later transferred to Egypl), and Syria (55) 
The ground allac reconnaissance L-39ZA, wh ch adds 
a cemerllne 23•mm gun pod 10 lhe capabillty of the ZO, 
has been produced lor six customers: Algeria (32) , 
Bulgaria (55), Czechoslovakia (31 ), Nlgerla,(51) , Ro• 
mania (32), and Syria (44). Eight examples were also 
bull! (CzechOslovakla six , East Germany Iwo) ol Ihe 
L-39V, a specialized IargeI-towlng version. All ol Ihese 
models have a 3,792 lb thrust lvchenko Al-25TL turbo
fan . 

The principal change in the L-59 (formerly L-39MS) 
is the use of a new and more powerful DV-2 turbofan. 
The airframe and avionics h·ave also been upgraded 
The lirsl of three prototypes flew on SepIember 30, 
1986, and lhe first produetion L-59 on October 1 , 1989, 
Initial customer for the L-59 is Egypl. which ordered 
48. 

Like a number of other former Soviet and East Euro
pean a,rcrafr, lho Albatros is now being offered in 
Westernized lorm tor world markels, this version being 
known as the L-139. Principal dilference.s are a 4.000 
lb lhrusI Garrell TFE 731 •4Iurbolan engine and a Bend I~/ 
King avionics suite , The f1rsI L· t 39 Is expec1ed lo fly 
early nexl year and enter produc1lon in 1994 . {Data for 
L-59.J 
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Contractor: Aero Vodochody Akciova Spolecnost, 
Czechoslovakia . 

Power Plant: one ZMDB Progress DV-2 turbofan; 
4 ,850 lb thrust 

Dimensions: span incl tiptanks 31 ft 3'1, in, length 
40 ft O'/, in, height 15 ft 7¾ in 

Weights : empty 9.149 lb, gross 12.147-12,566 lb 
Performance (at max gross weight): max speed at 

16,400 ft 544 mph, stalling speed (gear and flaps 
down) 106 mph , service ceiling 38,500 ft, T-0 run 
2 ,035 ft, landing run 2 ,135 ft , range wi th external fuel 
932 miles , 

Accommodation : crew of two, in tandem; zero/zero 
ejection seats. Rear seat raised. 

Armament: one 23-mm GSh-23 twin-barre l gun in 
centerline pod; four underwing pylons for a total of 
2,425 lb of stores , including bombs of up to 1.102 lb , 
rocket pods, infrared AA Ms (outer pylons only) , drop 
tanks, or (porl inner pylon only) a daylight camera 
pod. 

MB-326 and Impala 
The Aermacchi MB-326 prototype first flew on De

cember 10, 1957, with a Viper 8 turbojet. This was 
changed to a higher-powered Viper 11 (2,500 lb thrust) 
in the initial production MB-326 for the Italian Air Force 
and in the 326B (for Tuni sia) , E (Italy), F (G hana), H 
(Australia), and M (South Africa) . The strengthened 
wings of the E (each with three pylons) were combined 
with the more powerful Viper 540 to produce the trainer/ 
light attack MB-326GB bui lt by Aermacchi for Argen
tina , Za"ire, and Zambia, and by Embraer for the air 
forces of Brazil, Paraguay, and Togo. The Brazilian 
version is known as the AT-26 Xavante. Final Italian
built variants, both with a 4,000 lb thrust Viper 632, 
were the single-seat MB-326K and two-seat MB•326L, 
the former for operational trai ning/g round attack and 
the latter for advanced training. Atlas Aircraft Corp in 
South Africa built 151 examples of the MB-326M under 
license as Impala Mk 1 tra iners and a further quantity 
of MB-326Ks as the Impala Mk 2, All 11 of the coun
tries mentioned. plus Dubai , stil l operate various models 
of the MB-326. (Da ta for MB-326GB.) 
Contractor: Aermacchi SpA, Italy , 
Power Plant: one Rolls-Royce Viper 20 Mk 540 turbo

jet ; 3 ,410 lb thrust. 
Dimensions: span 35 ft 7 '/, in, length 35 It O'/, in, 

height 12 ft 2 in . 
Weights : empty 5,920 lb, gross 10,090 lb (training). 

11,500 lb (max, with external stores). 
Performance (trainer at 8,680 lb gross weight , internal 

fuel only): max speed 539 mph, max cruisi ng speed 
495 mph, service ceiling 47,000 ft, T-0 run 1,350 ft , 
landing from 50 ft 2,070 ft , range (with reserves) 
1, 150 miles, 

Accommodation: crew of two, on tandem ejection 
seats . 

Armament: three attachment points under each wing 
tor up to 4,000 lb of gun or rocket pods, bombs, wire
guided missiles, camera pack, or drop fuel tanks , 

MB-339 and T-Bird II 
The T-Bird II is the team entry by Lockheed, Aer

macchi, Rolls-Royce, and AAI Corp for the JPATS 
competition, The T-Bird II is a "missionized" version of 
the MB-339. flown already by the air forces of Italy (101 
delivered) , Argentina (Navy , 10), Dubai (seven), Ghana 
(two). Malaysia (13) , New Zealand (18), Nigeria (12), 
and Peru (16) , Its name recalls Lockheed's T-33, known 
as the "T-Bird" to pilots trained on it over the past 42 
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years. The first MB-339 prototype flew on August 12, 
1976, followed by the first produqion M8·339A on July 
20, 1978. The 101 bui lt for the Italian Air Force in
cluded four MB-339RM (radiom isure) calibration aircraft 
and 20 MB-339PANs for the Frecce Tricolori aerobatic 
di splay team, the latter having the normally standard 
wingtip tanks deleted to aid formation keeping. Pri
mary role of the basic MB-339A is for all phases of 
advanced training, but the Italian aircraft are camou
flaged for use as an emergency close-support force. 
ProdLction of the "A" ended in 1987, by which time 
Aermacchi had flown the prototype of the improved 
MB-339C , with advanced avionics. including a digital 
nav/attack system. and with new vertical tail surfaces. 
Only customer to date for this version is New Zealand . 
These aircraft have HOTAS controls, GEC Avionics 
radar and nav/attack computer, a Kaiser HUDWAC, 
Li tton INS, Honeywell radar altimeter, FIAR laser 
rangefinder, Tracor chaff/flare dispenser, and Elet
tronica active ECM pod . (Data for MB-339C) 
Contractor: Aermacch i SpA, Italy 
Power Plant: one Rolls-Royce Viper Mk 680-43 turbo

jet; 4,400 lb thrust. 
Dimensions: span over integral tiptanks 36 ft 9¾ in, 

length 36 ft 10'12 in, height 13 ft 111, in. 
Weights: empty 7,297 lb, gross 10,767 lb (training ), 

14.JOO lb (max) , 
Pe rformance (at training gross weight): max speed at 

Si l 558 mph, max speed at 30,000 ft 508 mph, 
staling speed 93 mph, se rvice ceil ing 46,700 ft, T-0 
run 1,608 ft, landing run 1,493 ft, terry range with two 
drop tanks (with reserves) 1,266 miles. glimit +7.33. 

Accommodation: crew of two, in tandem on Martin
Baker IT1 OLK zero/zero ejection seats. Rear seat 
elevated . 

M8-326L T, Republic of Tunisia Air 
Force (lvo Sturzenegger) 

MB-339As, Italian Air Force 

Su-25UBK, Czech and Slovak Air Force 
(Letectvi + Kosmonautika/Vaclav Jukl) 

Armament : six underwing hardpoints tor up to 4 ,000 lb 
of stores including 12.7-mm or 30-mm gun pods, 
rockets of 50-mm to 5-in caliber, 500-lb bombs, 100-
mm runway demol ition bombs, AIM-9L Sidewinder 
and Magic AAMs, AGM-65 Maverick ASMs, Marte 
Mk II sea-skimming antiship missiles, and other 
weapons. 

S.211 
Fifty-two firm sa les of the S,211 have been made 

since the prototype made its first flight on April 1 O, 
1981 . Fi rst and major operator is the Republic of 
Sin9apore Air Force, which received six from Italy in 
November 1984, plus 24 assembled locally by Singapore 
Aerospace. The Philippine Ai r Force received four 
Ital ian -built S,211 sin September 1989 and a further 14 
assembled by Philippine Aerospace Development Corp 
Four early S.21 ts sold to the Air Force of Haiti were 
late r resold in the US. 

Agusta is developing an improved 5.211 A model 
with a more powerful (3 ,190 lb thrust) JT15D-5C en
gine and a new wing aerofoil section , This has higher 
gross weights (6,393-7,716 lb) and a max speed at 
25,JOO ft of 472 mph. Two are flying: one in Italy and 
one in the US. Teamed with Grumman Aircraft Sys
tems Group as its US partner, Agusta has also entered 
an improved S.211 for the JPATS competition , (Data 
for standard S 211 .) 
Contractor: Agusta SpA (Sesto Calende Works) (for

merly SIAI-Marchetti), Italy 
Power Plant: one Pratt & Whitney Canada JT15D-4C 

turbofan; 2 ,500 lb thrust. 
Dimensions: span 27 ft 8 in, length 30 ft 6 '/2 in, height 

12 ft 5'/2 in , 
Weights: empty 4,078 lb, gross 6,063-6 ,944 lb, 
Performance (at 5,511 lb gross weight): max cruising 

speed at 25,000 ft 414 mph, stalling speed (gear and 
f laps down) 86 mph, service ceiling 40,000 ft, T-0 
r Jn 1,280 ft, landing run 1, 185 ft . max range on 
internal fuel t ,036 miles, g limits +61-3. 

Ac,commodation: crew of two, in tandem; zero /ze ro 
ejection seats. Rear seat raised. 

Armament: two hardpoints under each wing for up to 
1,455 lb of gun pods (sin gle or twin guns), rocket 
launchers, bombs, napalm tanks , cartridge throwers, 
two camera/ IA reconnaissance pods , or two drop 
tanks , 

Su-25/28 
Production of the Su-25 single-seat close-support 

aircraft has been completed, but the Su -25T special
ized antitank derivative is under development , and 
two-seat operational conversion and weapons training 
versions of the type remain available. In the basic Su-
251UB (NATO "Frogfoot-B"), the rear seat is rai sed 
considerably, under a cont inuous framed canopy, giv
in£ a humpbacked appearance. A taller tailt in is fitted , 
and the gun and weapon pylons of the combat single
seater are retained , The Su-25UT is generally similar , 
bu , without weapons . It f lew for the first time August 6, 
1935, and has been demonstrated at Western air shows 
unjer its export designation Su-28. Another version is 
the Su-25UTG , With a tail hook for deck landing train
in~1. the "UTG" was used ini tially in conjunction with a 
dummy flight deck marked on the runway at Saki Naval 
Air Station before becoming, on November 1, 1989, the 
third aircraft to land for trials on the 65,000-ton carrier 
Admiral Kuznetsov (then named Tbilisi) All versions 
can carry four underwing auxiliary fuel tanks for ferry
in11. (Da ta for Su-25UT and Su -28.) 
Cc,ntractor: P. Sukhoi 0KB, Russia. 
Pc,wer Plant: two Soyuz/Tumansky R-195 turbojets; 

,aach 9,921 lb thrust. 
Dimensions: span 47 ft 1 ½ in , length 50 ft 43/ 4 in , 

height 17 ft O¾ in . 
Weights: normal T-0 29,100 lb, max gross 37,965 lb. 
Performance: max speed at Si l 621 mph , min speed 

-: clean) 146 mph. T-0 run (clean) 1,640 ft, landing 
run 1,640 ft, range (clean) 348 miles at low altitude, 
652 miles at 23,000 ft. ferry range 1,335 miles , g 
imits (ultimate) +81-2 

Ac:commodation: crew of two, in tandem on K-36D 
zero/zero ejection seats 

Armament: normally none, although provision retained 

T-2 and T-2A 
First flown on July 20, 1971, the XT-2 prototype was 

the firs t supersonic aircraft designed and built by the 
Japanese aerospace industry . Ninety production air
craft were built for the Japan Air Self-Defense Force, of 
which 28 were configured as T-2 advanced trainers 
and the remaining 62 as T-2A combat pro fic iency 
trainers. The T-2 also formed the basis for the Mitsubishi 
F-1 single-seat close air support fighter, which was put 
in to series production for the JASDF Production of the 
T-2 and T-2A ended in 1988, 
Contractor: Mitsubishi Heavy Industries Ltd, Japan . 
P"wer Plant: two lshikawajima-Harima TF40-IHl-801 A 

(license Rolls-Royce Turbomeca Adour Mk 80 1A) 
turbofans; each 7,305 lb thrust with afterburning . 
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Dimensions: span 25 ft 1 O'/, 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 

ceiling 50,000 ft, T-0 run 2,000 ft. 
Accommodation: crew of two , on tandem Daiseru/ 

Weber zero/zero ejection seats .. Rear seat elevated . 
Armament: one Vulcan JM61 multibarrel 20-mm gun in 

lower fuselage, aft of cockpit on port side. Hardpoints 
on centerline and two under each wing for drop tanks 
or weapons. Wingtip attachments for AAMs. 

T-4 
Under Kawasaki's leadership, Fuji and Mitsubishi 

each have a 30 percent share in manufacture of this 
intermediate trainer, which has been in production 
since FY 1986 to replace Lockheed T-33As and Fuji 
T-1 A/Bs of the Japan Air Self-Defense Force. The speci
fication to which it was developed called for high 
subsonic maneuverability and an ability to carry exter
nal stores under the fuselage and wings. The first of 
four prototypes flew on July 29, 1985; the first 12 of an 
expected 200 T-4s entered service with the 31st Flying 
Training Squadron of the 1st Air Wing at Hamamatsu, 
near Tokyo, in September 1988. Eventually, nine wings 
will fly T-4s . Some will be used for liaison and other 
support duties An enhanced-capability version has 
been proposed as a replacement for the Mitsubishi 
T-2 . 
Contractor: Kawasaki Heavy Industries ltd, Japan. 
Power Plant: two lshikawajima-Harima F3-IHl-30turbo-

fans; each 3,680 lb thrust. 
Dimensions: span 32 ft 7'12 in, length 42 ft 8 in, height 

15 ft 1'/, in . 
Weights: empty 8,157 lb , gross 12,125 lb (clean), 

16,535 lb (max). 
Performance (at clean gross weight): cruising speed 

Mach 0.75 , service ceiling 50,000 ft, T-0 run 1,800 
ft . 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) 
SH IS-3J ejection seats . Rear seat elevated . 

Armament: two hardpoints under each wing for drop 
tanks or other stores; underfuselage pylon for target 
towing equipment, an ECM/chaff dispenser, or an air 
sampling pod. 

T-33A Shooting Star 
Longest-serving jet trainer in the world, the Lock

heed T-33, in various forms, continues to give useful 
service to more than a dozen of the world's air forces, 
with between 500 and 600 thought to be still playing an 
active training (T-33A) , counterinsurgency (AT-33A), 
or tactical reconnaissance (RT-33A) role. Largest fleets 
are those of Canada, whose more than 50 CT-133A 
Silver Stars have 5 ,100 lb thrust Rolls-Royce Nene 
engines; Greece (nearly 50); Japan (100+); Thailand 
(75+); and Turkey (75+). Japan's T-33As are no longer 
used for training, but are being retained for liaison and 
other duties pending replacement by the Kawasaki 
T-4. Other operators using the aircraft for training 
include Bolivia. Ecuador , Guatemala, Iran, South Ko
rea, Mexico, Pakistan, the . Philippines, and Taiwan. 
(Data for T-33A.) 
Contractor: Lockheed Aircraft Corporation, US. 
Power Plant: one Allison J33-A-35 turbojet; 4,600 lb 

thrust. 
Dimensions : span 38 ft 10'12 in , length 37 ft 9 in, height 

11 ft 4 in. 
Weights: empty 8,084 lb, gross 11,965 lb. 
Performance: max speed at S/L 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 first 
time on October 12, 1954. It entered US service as a 
primary and intermediate trainer in 1957. More than 
400 original T-37As, with 920 lb thrust J69-T·9 en
gines, were reengined to T-37B standard . Combined 
production of the two models reached almost 1,000. 
About 550 are still in USAF service , being upgraded by 
SLEP kits produced by Sabreliner Corp (see May 1992 
USAF Gallery) . 

The T-37C, produced to fill MAP orders only, was 
generally similar to the B but had provision for under
wing armament and tiptanks. T-37Bs and/or Cs are 
operated today by the air forces of Chile (20+) , Colom
bia (eight), Germany (34), Greece (31), South Korea 
(40+), Pakistan (50+), Thailand (15+), and Turkey 
(65+) , Also in service with several air forces is the 
A-37B Dragonfly attack version, with more powerful 
J85 engines and heavier armament. (Data for T-378.) 
Contractor: Cessna Aircraft Company, US. 
Power Plant: two Continental J69-T-25 (license Turbo

meca Marbore\) turbojets ; each 1,025 lb thrust. 
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T-33A Shooting Star, Pakistan Air 
Force (Denis Hughes) 

T-45A Goshawk, US Navy 

TS-11R Iskra, Polish Air Force 

Dimensions: span 33 ft 9'/, in, length 29 ft 3 in, height 
9 ft 2 '/, in, 

Weights: empty 3,870 lb, gross 6,575 lb . 
Performance: max speed at 25,000 ft 426 mph, cruis

ing speed at 35,000 ft 360 mph, service ceiling 
35,100 ft, T-0 to 50 ft 2,000 ft, landing from 50 ft 
2,545 ft, range at 360 mph with standard fuel 870 
miles. 

Accommodation: crew of two, side by side ; ejection 
seats. 

Armament (T-37C): provision for two 250-lb bombs 
under wings, or four Sidewinder AAMs, and for 
fuselage-mounted camera. 

T-38 Talon 
As USAF's first supersonic trainer , the YT-38 first 

flew in April 1959. 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 over 700 in service. Forty-six , 
of which 41 survive, were allocated for US-based train
ing of West German pilots; NASA received 24 on which 
its astronauts carried out spaceflight readiness train
ing; and 18 others went to the US Navy, which still 
employs about 10 in the "aggressor" role . More than 
130 of the USAF aircraft were modified to AT-38Bs for 
specialized weapons training, with an underfuselage 
gun pod and practice bomb dispensers. A SLEP named 
Pacer Classic, to enable USAF's T-38As to extend 
their service life until at least 2010, is currently under 
way. Portugal (12), Taiwan (21), and Turkey (20) also 
operate T-38As. (Data for T-38A.) 
Contractor: Northrop Corporation, US. 
Power Plant: two General Electric J85-GE-5A turbo

jets; each 3,850 lb thrust with afterburning . 
Dimensions: span 25 ft 3 in, length 46 ft 4'12 in, height 

12 ft 10'12 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, 
stalling speed (gear and flaps down) 156 mph IAS, 
service ceiling above 55,000 ft, T-0 run 2,500 ft, 
landing run 3,000 ft , range with reserves 1,093 miles. 

Accommodation: crew of two , in tandem; ejection 
seats . Rear seat raised . 

Armament: none in T-38A. 

T-45A Goshawk 
As a new undergraduate jet pilot·trainer, the T-45A 

development of the BAe Hawk has to replace the T-2C 
Buckeye as well as the TA-4J. Initial changes intro
duced by the US prime contractor, McDonnell Douglas, 
included a new main and nose landing gear, an ar
rester hook, and airframe strengthening to make the 
aircraft carrier-compatible. In addition, the basic Hawk 
airbrake and ventral strakes were replaced, avionics 
and cockpit displays changed ror compatibility with 
USN front-line fighters, and a derated ,ers ion of the 
Adour installed to prolong engine life. The handling 
characteristics suffered from these modifications, lead
ing to aerodynamic changes to the wing leading edges 
(including the addition of full-span slats) and airbrakes 
and use of a more powerful model of the engine The 
first flight was made on April 16, 1988. Production was 
initiated by an FY 1988 Lot 1 contract for 12 production 
T-45As on January 26, 1988. A total of 300 T-45As are 
planned lo enter USN service by 1999, to train up to 
600 pilots each year at three Naval air stations. A 
prototype with a digital/"glass" cockpit will fly in 1995, 
and this upgrade is intended to be standard from the 
97th production aircraft, in 1996. Engine manufactur
ers will also be entitled to enter into competition with 
Rolls-Royce to provide power plants for the later air
craft. 
Contractors: McDonnell Douglas Corporation, US, 

and British Aerospace, UK. 
Power Plant: one Rolls-Royce Turbomeca F405-RR-

401 (Adour Mk 871) turbofan; 5,900 lb thrust 
Dimensions: span 30 ft 9¾ in, length (incl probe) 

39 ft 3 in, height 14 ft O 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 42,250 ft, 
T-0 to 50 ft 3,744 ft, landing from 50 ft 3,900 ft, ferry 
range (internal 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 for practice 
multiple bomb rack, rocket pod , or drop fuel tank. 
Provision for centerline stores pylon. 

TS-11 Iskra-Bis 
Poland's first indigenous jet trainer, the Iskra was 

developed for use by the Polish Air Force in preference 
to the Czechoslovak L-29 Delfin used by other member 
nations of the Warsaw Pact. First flight was made in 
February 1960, production began in 1963, and the first 
lskras entered service in 1964, Initial production air
craft had a 1,720 lb thrust H0-10 turbojet, which was 
replaced from 1967 by the 2,205 lb thrust S0-1, from 
1969 by the identically rated S0-3, and finally by the 
S0-3W. In addition to these engine variations, the 
Iskra was built in five models. The Iskra-Bis A and B 
were two-seat primary trainers, with two and four under
wing hardpoints, respectively; the single-seat C (first 
flight June 1972) was a reconnaissance version; the D 
was similar to the B, but with a wider range of weapons; 
and final production model was the DF combat and 
reconnaissance trainer, with three Soviet AFA-39 cam
eras in the nose plus the weapons of the D. 

Production of 500 lskras ended in 1979, but the line 
was reopened in 1982-87 to build 50 more, to offset an 
order for this number placed by the Indian Air Force . A 
new version, the TS-11 R, has emerged to meet a 
Polish Naval Air Force requirement. Converted from an 
Iskra-Bis OF, a prototype was delivered in late 1991 to 
the PNAF's 7th Regiment for evaluation as a replace
ment for a small number of coastal reconnaissance 
MiG·15UTls_ The modification cons,sts of installing a 
Bendix/King RDS-81 weather radar in the nose and 
replacing the dual controls in the rear cockpit with a 
radar display screen and artificial horizon. (Data for 
Iskra-Bis OF.) 
Contractor: PZL Mielec, Poland . 
Power Plant: one lnstytut Lotnictwa S0-3W turbojet; 

2,425 lb thrust 
Dimensions: span 33 ft O in, length 36 ft 7 in, height 

11 ft 5'12 in , 
Weights: empty 5,655 lb, gross 8,232-8,465 lb . 
Performance (at 8,232 lb gross weight): max speed at 

16.400 ft 478 mph , normal cruising speed 373 mph, 
stalling speed (gear and flaps down) 114 mph, ser
vice ceiling 37,725 ft, T-0 run 2,150 ft, landing run 
2,330 ft, range 783 miles, g limits (ultimate) +8/-4. 

Accommodation: crew of two, in tandem; lightweight 
ejection seats. 

Armament: 23-mm gun in starboard side of nose; two 
hardpoints under each wing for gun or rocket pods, 
or small bombs of up to 220 lb. 

Yak-UTS 
The Yak-UTS is said to be the favorite among five 

advanced jet trainers designed to replace the L·29 and 
L-39 Albatros in service with CIS air forces Some 
Western experts regard it as the best attempt yet to 
combine the dual-role capabilities of the Hawk with the 
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attack potential of such light combat aircraft as the 
Italian/Brazilian AMX . Its SR-71-like front fuselage , 
and all-swept surfaces (except for the wing trailing
edge). absence of wing dihedral or anhedral, and 
winglets represent an up-to-the-minute configuration 
that will permit fl ight at angles of attack up to 32° . 
Instead of the ZMDB Zaporozhye Al-25TLM turbofans 
specified for the prototypes, production Yak-UTSs would 
have new Klimov/SNECMA engines, rated at 4,300 lb 
thrust, with Rafale-like kidney-shaped underfuselage 
air intakes. The tandem cockpits will be equipped from 
the start with CRT displays. Roles will include every
thing from advanced pilot training to weapons training 

and aircraft carrier deck training. First flight is sched
uled for late 1994 or early 1995 
Contractor: Yak Aircraft Corporation, Russia. 
Power Plant: two ZMDB Zaporozhye Al-25TLM turbo

fans; each 3,729 lb thrust . 
Dimensions: span 36 ft 11 in, length 40 ft 8'/, in, height 

15 ft 1 in 
Weight: gross 12,125 lb 
Performance (estimated): max speed at he ight 560-

620 mph, landing speed 106 mph, T-O run 820-1 ,085 
ft, landing run 1,400-1 ,705 ft, max ferry range with 
conformal tank 1,550 miles, g limits +81-3. 

Accommodation : crew of two, in tandem . Rear seat 
raised. 

Armament: not yet specified . 

Piston-Engine 
Trainers 

Air Beetle 
When AIEP sought an easy-to-build type with which 

to inaugurate an aircraft manufacturing capability in 
Nigeria, it chose a specially modified version of US 
Van's RV-6A homebuilt lightplane for its requirement. 
Named Air Beetle. the AIEP version was developed as 
a fully aerobatic military and civil primary trainer hav• 
ing a flat-four engine that could run on either avgas or 
mogas. It is of all-metal construction, with conven
tional three-axis flying controls all equipped with electric 
trim, and is IFR-equipped. First flight was made in 
1989, and by the beginning of this year the three 
prototypes had between them accumulated more than 
1,000 hours of flying. Series production for the Nige
rian Air Force was expected to begin shortly afterward . 
Contractor: Aeronautical Industrial Engineering and 

Project Management Co Ltd, Nigeria. 
Power Plant: one Textron Lycoming O-360-A 1 A piston 

engine; 180 hp. 
Dimensions: span 23 ft o in, length 20 ft 2'14 in. height 

7 ft 6'12 in. 
Weights: empty 1,050 lb, gross 1,800 lb . 
Performance: max speed at SIL 173 mph , max cruis

ing speed at 10,000 ft 178 mph, stalling speed (flaps 
down) 58 mph, service ceiling 20,000 ft, T-O run 656 
ft, landing run 673 ft , range 679 miles . 

Accommodation : crew of two. side by side; baggage 
space aft of seats . 

Armament: none . 
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Model of Yak-UT5 

Air Beetle, Nigerian Air Force 

Airtrainer CT4 

AS 202/18A4 Bravo 

Airtrainer CT4B 
Fellowing tha completion of six CT4Bs for the Royal 

Thai Air Force manufacture of the Airtrainer has again 
been terminat~d The six aircraft will supplement the 
remaining 18 of 24 delivered in the 1970s, and which 
are being mocified by RTAF personnel to extend their 
win£ fatigue li'e. Australia retired its CT4s during the 
past year, lea·,ing the Royal New Zealand Air Force , 
which purchased 15 CT4Bs. as the only other military 
operator of this small primary trainer. 
Contractor: Facific Aerospace Corporation Ltd, New 

Zealand. 
Power Plan t: one Teledyne Continental IO-360-HB9 

piston engire; 21 0 hp. 
Dimensions: span 26 ft 0 in, length 23 ft 2 in, height 

8 ft 6 in. 
Weight: gross 2,650 lb. 
Performance max speed at SIL 166 mph, max cruis

in9 speed at Sil 161 mph, stalling speed (flaps 
down) 51 mph, service ceiling 14,500 fl , T-O run 733 
ft, landing r ,n 510 ft, max range (no reserves) 691 
miles , 

Ace:ommodation: two seats, side by side. Space to 
rear for third seat or 115 lb of baggage. 

Armament: none. 

AS 202 Bravo 
Deliveries of a total of 180 AS 202/18A primary 

trainers were completed in 1989, but the Bravo re
mains available , Subtypes are the AS 202/18A2, with 
higher max T-O and landing weights than the basic 
18A, an extended canopy , and electr ical instead of 
mechanical trim; the A3 , which differs from the A2 in 
having mechanical trim, and 24V instead of 12V electrics; 
and the A4, with British CAA approved special instru
mentation All versions are fully aerobatic. Customers 
include the air forces of Indonesia (40), Iraq (48, of 
which some were transferred to Jordan), and Morocco 
(10), plus four for the Royal Flight of Oman and eight 
for the Uganda Central Flying School . (Data for AS 
20,'l 18A4) 
Contractor: FFA Flugzeugwerke Altenrhein , Switzer

land . 
Power Plant: one Textron Lycoming AEIO-360-B1 F 

piston engine; 180 hp. 
Dimensions: span 31 ft 11 ¾ in , length 24 ft 7'/• in, 

height 9 ft 2¾ in. 
Weights: empty 1,565 lb, gross 2,226 lb (aerobatic), 

2,380 lb (max) . 
Performance (at max gross weight): max speed at Si l 

150 mph, max cruising speed at 8,000 ft 141 mph , 
stalling speed (flaps down) 56 mph, service ceiling 
17,000 ft , T-O run 705 ft, landing run 690 ft, max 
range (no reserves) 707 miles, g limits +61-3. 

Accommodation: crew of two side by side in aerobatic 
version; space behind these in utility version for third 
seat or 220 lb of baggage. 

Arrnament: none . 

Bulldog 
The Bulldog began life as the Beagle B, 125, a mili

tar't primary trainer version of that company's civil Pup 
design. It was acquired by Scottish Aviation following 
Beagle's collapse , SA eventually becoming part of 
British Aerospace . The Beagle prototype first flew in 
May 1969, and the first 98 production Bulldogs were 
Series 100s for Sweden (Model 101, known as Sk61 s 
in Swedish Air Force service), Malaysia (Model 102), 
and Kenya (Model 103). Model 121 for Britain 's Royal 
Air Force marked the introduction of the Series 120, 
with a strengthened wing center-section and higher 
aerobatic takeoff weight. The RAF ordered 130 as the 
Bulldog T. Mk 1. Other Series 120 customers included 
Ghana (Model 122), Nigeria (Model 123), Jordan (Model 
125), Lebanon (Model 126), Kenya (Model 127), and 
Botswana (Model 130) Current Bulldog operators are 
thE, RAF (100+), Sweden (60+), Nigeria (25+), Jordan 
(20), Kenya (12), Malaysia (11 ), Ghana (10), and Leba
non (five) . (Data for Series 120.) 
Contractor: British Aerospace pie, UK 
Power Plant: one Textron Lycoming 10-360-A 1 B6 

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

7 ft 5¾ in. 
Weights: empty 1,430 lb, gross 2,238-2,350 lb. 
Performance : max speed at Si l 150 mph, max cruis

ing speed at 4,000 ft 138 mph, stalling speed (flaps 
<jown) 61 mph EAS, service ceiling 16,000 ft, T-O 
run 900 ft, landing run 500 ft , max range 621 miles, 
g limits +6/-3. 

Accommodation: crew of two, side by side; optional 
lhird 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 
The uncommon wooden airframe and fabric-covered 

rear fuselage of the CAP 1 0 reflect its development from 
thri popular Piel Emeraude sport aircraft. It first flew in 
prototype form in August 1968, and it received French 
certification in September 1970. The current proouction 
CAP 10 B, with an enlarged rudder, and ventral fin, was 
FAA certificated for day and night VFR operation in 
1974. Both models are fully aerobatic ; a combined total 
of 260 had been delivered by early 1992. Major military 
operator is the French Air Force, which received 30 CAP 
1 Os and 26 CAP 1 0 Bs Eight CAP 10 Bs were supplied 
to the French Navy. The CAP 1 Os are used to pregrade 
French cadet pilots before proceeding to full flying 
training on the Epsilon or Zephyr. Twenty CAP 1 o Bs 
wore delivered in the early 1980s to the Mexican Air 
Force's flying school; these aircraft are equipped al
m,,st to IFR standard . (Data for CAP 10 B.) 
Contractor: Avions Mudry et Cie, France 
Power Plant : one Textron Lycoming AEIO-360-B2F 

piston engine; 180 hp . 
Dimensions: span 26 ft 5'1, in, length 23 fl 6 in , height 

8 fl 4 '12 in. 
Weights: empty 1,213 lb, gross 1,675 lb (aerobatic), 

1,829 lb (max). 
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Performance: max speed at SIL 168 mph, max cruis
ing speed 155 mph, stalling speed (flaps down) 50 
mph IAS, service ceiling 16 ,400 ft, T-O run 1,149 ft, 
landing run 1,182 ft , max range 621 miles, g limits 
+6/-4.5. 

Accommodation: crew of two , side by side ; space 
behind 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 unswept fin and 
rudder and 100 hp Continental O-200-A engine; a 
swept fin was introduced in 1966, with the Model 150F. 
From 1977, the 150s were replaced by the Model 152 
range with uprated 110 hp Te xtron Lycoming 0-235 
engine. The four-seat Model 172 preceded them both , 
having flown for the first t ime in 1955 and being a 
trigear derivative of the earlier Model 170. Power plant 
was a 145 hp Continental O-300-A. Major introductions 
in 1960 were a sweptback fin and a new standard 
de luxe model named Skyhawk. A more powerful R172E 
(21 O hp Continental 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. followed 
by production of three further models , all based on the 
civil R172E, The latter comprised 255 T-41 Bs for the 
US Army, 52 T-41Cs for USAF, and 238 T-41 Ds for 
MAP exports to friendly nations, More than 250 T-41 A/ 
8/Cs continue to serve as trainers with the US Air 
Force and Army . 

Other operators using for training about 170 T-41s 
(mostly Ds) , some 70 Cessna 150I152s, and 50 or so 
Model 172s include Angola, Argentina. Bangladesh, 
Bolivia, Botswana, Burundi, Chile, Ciskei, Colombia, 
Dominica, Ecuador, El Salvador, Greece, Haiti, Hon
duras, Ivory Coast, South Korea, Madagascar, Mexico, 
Mozambique, Paraguay , Peru , the Phil ippines, Saudi 
Arabia, the Seychelles, Somalia, Sri Lanka, Turkey, 
Uruguay, and Za'ire.(Data for R172E/T-41D.) 
Contractor: Cessna Aircraft Company, US. 
Power Plant: one Teledyne Continental 1O-360-D piston 

engine ; 210 hp. 
Dimensions : span 35 ft 1 o in, length 26 ft 11 in, height 

8 ft 9½ in , 
Weights: empty 1,405 lb, gross 2,550 lb . 
Performance: max speed at SIL 153 mph , max cruis

ing speed at 5,500 ft 145 mph , service ceil ing 17,000 
ft , T-O run 740ft, landing run 620ft, max range 1,010 
miles. 

Accommodation: four seats, in two pairs ; up to 200 lb 
of baggage alt of rear seats. 

Armament: none. 

CJ-6A 
The Soviet Yak-18 primary trainer was one of the 

first aircraft mass-produced in post-1949 China, 379 
being license•built at Nanchang between 1954 and 
1958. Two years before this run ended , work on the 
CJ-6 derivative started at Shenyang, a prototype with 
a 145 hp Mikulin M-1 tER engine flying on August 27, 
1958. Disappointing performance led to replacement 
of this engine by a 260 hp lvchenko Al-14R , with which 
a new prototype made its first flight on July 18, 1960. 
The project was then transferred to Nanchang, where 
further redesign was followed by flight of the first 
production-standard aircraft on October 15, 1961 . More 
than 2,000 CJ-6s had been built by 1992, of which 
probably at least 1,500 are still in Chinese service. 
Standard version since December 1965 has been the 
CJ-6A, although ten armed CJ-6Bs were built in 1964-
66. The CJ -6A 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, which 
have the Westernized designation PT-6A, totaled about 
200; these are currently operated by Bangladesh (35 ), 
North Korea (100 or more. including some CJ/PT-Ss) , 
and Zambia (12). (Data for PT-6A. ) 
Contractor: Nanchang Aircraft Manufacturing Com

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

piston engine ; 285 hp. 
Dimensions: span 33 ft 6½ in, length 27 ft 9 in, height 

10 ft 8 in . 
Weights: empty 2,414 lb, gross 3,086 lb. 
Performance : max speed 185 mph, service ceiling 

20,500 ft, T-O run 920 ft, landing run 1,150 ft, max 
range 429 miles , 

Accommodation: crew of two, in tandem. 
Armament: none 

Eurotrainer 2000A 
Design of the high-performance Eurotrainer was ini

tiated by FFA of Switzerland in 1985. Development and 
manufacture of wings for the carbonfiber•reinforced 
glassfiber ai rframe were entrusted to FFT GmbH of 
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Eurotrainer 2000A 

Yak-52, Russian Air Force 
(Piotr Butowski) 

LT-1 Swati 

Germany, and this company took over responsibility 
for the entire Eurotrainer program in 1989-90, The 
prototype flew for the first time on April 29, 1991-
Su itable for IFR training and limited aerobatics, the 
Eurotrainer is able 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. Features include side-by-s ide seating in a 
high-visibility, ergonomically designed cockpit. ad
vanced laminar flow wings, and retractable landing 
gear. Four persons can be carried, in pairs, in military 
liaison or civil sporting use. 
Contractor: FFT (Gesellschaft fur Flugzeug- und 

Faserverbund-Technologie mbH), Germany. 
Power Plant: one Textron Lycoming AEIO-540-L 1 BS 

piston engine, flat rated at 270 hp. 
Dimensions: span 34 ft O¾ in, length 26 ft 8½ in, 

height 10 ft 6 in. 
Weights: empty 2,028 lb , gross 2,865 lb (aerobatic) . 

3,263 lb (max) , 
Performance: max speed at S/L 212 mph, econ cruis

ing speed at 12,000 ft 198 mph, stalling speed (flaps 
down) 64 mph, service ceiling 20,000 ft, T-O run 
1,000 ft, landing run 820 ft, range 1,120 miles, g limits 
+61-3.5 (aerobatic), +51-3 (utility) . 

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

Armament: none . 

HPT-32 Deepak 
The prototype of this fully aerobatic side-by-side 

two-seat basic trainer flew for the first time on January 
6, 1977. Production was delayed . and the first 22 ,week 
student grading cou rse on HPT-32s did not begin at the 
Indian Air Force Academy until eleven years later. The 
key design requirement was to perform two con sec
utive training missfol')s 50 km (31 miles) !rom ba se 
before needing to retuel. As welt as fulfill ing the roles 
of ab iniuo, aerobatic, night fly ing, Instrument !lying, 
and navigation tra ining, the aircraft had to be suitable 
for such secondary duties as liaison, observation, glider 
and target towing, and search and rescue. Initial or
ders were placed for 80 HPT-32s for the Indian Air 
Force and eight for the Indian Navy. Delivery of a 
further 32 will begin next year. 
Contractor: Hindustan Aeronautics Ltd (Kanpur Divi

sion ) , India. 
Power Plant: one Textron Lycoming AEIO-540-D4B5 

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

9 ft S'h in. 
Weights : empty 1,962 lb, gross 2,756 lb. 
Performance: max speed at S/L 164 mph IAS, max 

cruising speed at 10,000 ft 132 mph, stalling speed 
(flaps down) 69 mph, service ceiling 18,045 ft, T-O 
run 1,132 ft, landing run 720 ft, max range 462 miles , 
g limits +61-3. 

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

lak-52 (Yak-52) and Condor 
Now known by the Romanian des ignation lak-52 , 

Yakovlev 's Yak-52 tandem two-seat primary trainer 
has been manufactured under license at Bacau for 13 
years . The Romanian prototype had flown for the first 
time in May 1978. Deliveries peaked at 150 a year but 
have been reduced recently to an annual rate of fewer 
than 100, The majority of more than 1,600 built were for 
the air forces of Romania and the former Soviet Union. 

The basic configuration and structure of the lak-52 
differ little from those of the Yak-18, which entered 
production immediately after World War II . A metal 
semimonocoque rear fuselage replaces the original 
fabric-covered structure, and a smooth cowling en
closes the more powerful engine. In addition, the lak-52 
has a unique tricycle landing gear, in which all three 
wheels remain totally exposed under the wings and 
fuselage when retracted. 10 offer greater safety in a 
wheels•up emergency landing. 

A Westernized version of the lak-52 known as the 
Condor, with a 300 hp Textron Lycoming AEIO-540-
L 1 B5D engine, wingspan of 31 ft 2 in, and square-tip 
rudder, was rolled out at Bacau on October 5, 1991. 
(Data for lak-52.) 
Contractor: Aerostar SA (formerly IAv Bacau), Roma

nia. 
Power Plant: one VMKB (Vedeneyev) M-14P radial 

piston engine; 360 hp. 
Dimensions: span 30 ft 6'/4 in, length 25 ft 5 in, height 

8 ft 10'/ , in. 
Weights: empty 2 ,238 lb, gross 2 ,877 lb. 
Performance: max speed at S/L 177 mph, at 3,280 ft 

167 mph, service ceil ing 13,125 ft , T-O run 591-657 
ft, landing run 853 ft , max range (with reserves) 31 O 
miles, g limits +7/-5. 

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

L-70 Vinka 
The Vinka has been operational at the Finnish Air 

Force's Air Academy, Kauhava, since October 1981 . It 
first flew in prototype form, as the Leko-70 , on March 
23 , 1973, Only 30 production aircraft were built, all for 
the Air Force. Their major roles are primary, aerobatic, 
night. instrument, and tact ical training, but they can be 
used also for casevac, search and rescue, supply 
dropping, weapons training, target towing, and recon 
naissance. Fatigue life is better than 8,000 hours , and 
they are easily adaptable for sk i takeoffs and landings. 
Contractor: Valmet Aviation Industries, Finland. 
Power Plant: one Textron Lycoming AEIO-360-A 1 B6 

piston engine; 200 hp, 
Dimensions: span 31 ft 7'/, in. length 24 ft 7'/, in, 

height 1 oft 10'/ , in . 
Weights: empty 1,691 lb, gross 2,293 lb (aerobatic), 

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

at Si l 146 mph, max cruising speed at 5,000 ft 138 
mph, stalling speed (flaps down) 53 mph, service 
ceiling 16,400 ft. T-O run 755 ft , landing run 575 ft , 
max range (no reserves) 590 miles , g limits +61-3. 

Accommodation : crew of two . side by side; space 
behind these for two more seats or up to 617 lb of 
baggage. 

Armament: two hardpoints under each wing for (as 
two -seater) total of up to 661 lb of bombs, flare pods , 
rocket pods, machine-gun pods , antitank missiles, 
TV or still camera pods, or life raft/rescue packs and 
a searchlight, 
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L T-1 Swati 
The Technical Center of India 's Civil Aviation De

partment has designed a number of gliders and light 
aircraft. It began design of the L T-1 in the late 1980s, 
and the prototype flew for the first time on November 
17, 1990. Certification flight testing was nearing comple
tion at the beginning of this year. Initially , the prototype 
had a 130 hp engine (see data), but BHEL, chosen to 
manufacture th e production version, was modifying it 
in early 1992 to have a 116 hp Textron Lycoming O-235-
N2C engine and tricycle instead of "taildragger" landing 
gear. Production aircraft, destined primarily for Indian 
civilian flying clubs, will at first have wooden wings, 
like the prototype, but later examples are intended to 
have all-metal wings, Approval has been given for 
BHEL to build 15 Swatis a year. (Data for prototype 
with original engine.) 
Contractor: Bharat Heavy Electricals Ltd, India, for 

production aircraft. 
Power Plant: one Rolls-Royce Continental O-240-A 

piston engine; 130 hp. 
Dimensions: span 30 ft 2'14 in, length 23 fl 3½ in, 

height 9 fl 2 in. 
Weights : empty 1,120 lb , gross 1,543-1,653 lb . 
Performance: max speed 130 mph, cruis ing speed 

115 mph, stalling speed (flaps down) 45-47 mph, 
service ceiling 15,000 ft, T-O run 626 11, landing run 
752 ft , range 342 miles, g limits +4.4/-1.76. 

Accommodation : crew of two, side by side 
Armament: none. 

Mushshak 
Following Pakistan's import .of 15 Saab Safari/Sup

porter two/three-seat light aircraft from Sweden, 92 
more were assembled from kits at Risalpur for the 
Pakistan Army and Air Force between 1975 and 1982. 
Meanwhile, in 1981 the Aircraft Manufacturing Factory 
(AMF) of the Pakistan Aeronautical Complex had been 
set up as a license production center for the aircraft, 
which is known locally by the Urdu name Mushshak, 
Subsequent manufacture has been from raw materi
als, and by January this year a further 120 had been 
delivered to the Pakistan services, with production 
continuing at the rate of 24 a year. Twenty-five were 
ordered by the Iranian Pasdaran Revolutionary Guard; 
the remainder serve with the Pakistan Army (130+) and 
Air Force (50). A feature of the design is the 5° of wing 
sweep-forward that enhances the view from the cock
pit. Provision is made for full IFR instrumentation, 
radio , and armament, 

In 1987 the AMF test-flew the first of four Mushshaks 
(renamed Shahbaz) in which the standard engine was 
replaced by a 21 O hp Teledyne Continental TIO-360-
MB; this version received FAR Pt23 certification in 1989 
but has not replaced the earlier model in production. 
Swedish-built Safari /Supporters are used for training by 
the air forces of Norway (17) and Zambia (20) , 
Contractor: Pakistan Aeronautical Complex . 
Power Plant: one Textron Lycoming IO-360-A 186 

piston eng ine; 200 hp. 
Dimensions: span 29 ft 0 '12 in, length 22 ft 11 ½ in, 

height 8 ft 6½ in . 
Weights: empty 1,424 lb, gross 1,984-2,645 lb. 
Performance: max speed at S/L 148 mph, cruis ing 

speed 130 mph, stalling speed (flaps down) 63 mph, 
service ceiling 15,750 ft, T-O run 493 ft, landing run 
460 ft, endurance (with reserves) 5 h 1 o min, g limits 
(aerobatic) +6/-3. 

Accommodation: two seats , side by side; provi sion 
for rearward-facing seat or 220 lb of baggage to rear. 

Armament: six underwing hardpoints (two carrying 
330 lb each , four 220 lb each) for two 7 ,62-mm or 
5.56-mm machine-gun pods, two pods of 7 x 75-mm 
or 2.75-in rockets, four pods of 7 x 68-mm rockets, 
18 x 75-mm rockets, or six wire-guided antitank 
miss iles . 

SF.260 
More than 860 piston-engined SF.260s, in various 

forms, have been delivered to civil customers and to 24 
air forces worldwide . The basic military SF.260M is an 
improved and strengthened version of the civil SF.260A, 
designed by Doti Ing Stelio Frati (the SF in its designa
tion). It tlew for the first time on October 1 0, 1970, and 
subsequently became the Italian Air Force's standard 
primary trainer , capable of basic flying training, instru
ment flying, aerobatics including deliberate spinning, 
night flying, nav igation instruction, and formation fly
ing. From the SF.260M was developed the SF.260W 
Warrior dual-role trainer/tactical support version , with 
underwing pylons for up to 661 lb of weapons or other 
stores . Countries now operating the M, the W, or a mix 
of both include Belgium, Brunei, Burkina Faso, Burundi, 
Chad, Dubai , Ireland, Italy, Libya, Nicaragua, the Phil
ippines, Singapore, Somalia , Thailand , Tunisia, Uganda, 
Zarre, Zambia, and Zimbabwe. Forty of the current 
improved and updated civil SF.260Ds are being sup
plied to the Turkish Air Force. (Data for SF.260M.) 
Contractor: Agusta SpA (Sesto Calende Works) (for-

merly SIAI-Marchetti SpA), Italy. 
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SF.260W, Republic of Tunisia Air 
Force (Iv.a Sturzenegger) 

T67M EFS Firefly (Kenneth Munson) 

TB 30 Epsilons, air forces of Togo, 
France, and Portugal 

Power Plant: one Textron Lyco·ming O-540-E4A5 piston 
engine; 260 hp, 

Dimensions: span over tiptanks 27 ft 4¾ in , length 
23 ft 3 '12 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 S/L 207 mph , max cruis
ing speed at 4,925 ft 186 mph, stalling speed (gear 
and flaps down) 79 mph, service ceiling 15,300 ft, 
T-O run 1,260 ft, landing run 1,132 ft, max range 
1,025 miles, g limits (aerobatic) +6/-3 

Accommodat ion: two seats, side by side , with third 
seat to rear. 

Armament: none on SF.260M , 

T-25 Universal 
First flown on April 29, 1966, the Universal had been 

desi,;ined , as the Neiva N 62 1, to meet a Brazil ian Air 
Force requirement for a basic trainer. Of all-metal 
construction, it has side-by-side seating under a 
rearward-sliding canopy. A total of 140 were built for 
the Brazilian Air Force, of which about 100-120 are 
still in service in two versions. The T-25 basic and 
advanced trainer serves with the 2° Esquadrao de 
lnstru9ao Aiarea and lhe Academia da For9a Aerea. 
plus some utilily units. while the T-25A is used in a light 
attack and reconnaissance role. Neiva also built ten 
Unisersals for Chil e ; when these were later replaced 
by the ENAER Pillan, they were passed on to the 
Paraguayan Air Force. 
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 2 '12 in , height 

9119¾ in. 
Weights: empty 2,535 lb, gross 3,306-3,747 lb. 
Performance (at 3,306 lb aerobatic gross weight) : 

max speed at S/L 186 mph , max cruising speed at 
S1L 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; space for 
baggage or optional third seat at rear. 

Armament : two underwing hardpoints for 7,62-mm 
machine-gun pods. 

T-35 Pillan 
This fully aerobat ic and instrument flying trainer was 

de~.igned by Piper as a spinoff from its Cherokee 
fa mily, embodying many components of the PA-28 
Dakota and PA-32 Saratoga. The first of two Piper
bui lt prototypes made its initial flight on March 6, 1981 . 
Production was then started in Chile by ENAER, a 
sta te-owned company established by the Chilean Air 
Force. Three aircraft were assembled from kits deliv
ered from the US, and , after changes to the des ign of 
the tail unit and deepening of the canopy, series manu
facture began in September 1984. Sixty T-35A primary 
trainers and 20 T-35B instrument trainers for the Chil
ean Air Force had been delivered by the spring of 
19H0. ENAER also supplied kits for 40 T-35Cs (plus 
one attrition replacement) to Spain, where they were 
assembled by CASA for the Spanish Air Force ; equipped 
as primary trainers, they have the Spanish designation 
and name E.26 Tamiz, Ten T-35D instrument trainers 
we re delivered to the Panamanian Air Force in 1988-
89 , and deliveries have been under way this year of 12 
T-35Ds ordered by the Paraguayan Air Force in 1991 . 

Flight test ing of a single-seat T-35S began on March 
5, 1988. A turboprop two-seat version, the T•35DT, is 
described separately. (Data for T-35A.) 
Contractor: Empresa Nacion al de Aeronautica de Chile 

(ENAER), Chile . 
Power Plant: one Textron Lycoming IO-540-K1 KS 

piston engine; 300 hp. 
Dimensions : span 29 ft o in, length 26 ft 3 in, height 

8 ft 8 in. 
We,ights: empty 2,050 lb , gross 2,900-2,950 lb . 
Performance: max speed at S/L 193 mph, max cruis

ing 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 ft, landing run 780 ft, max range with 
reserves 748 miles, g limits +6/-3. 

Accommodation: two seats, in tandem. Rear seat 
ra ised . 

Armament: none, 

T67M Firefly 
IJSAF's selection of the Firefly as its new Enhanced 

Flight Screener (EFS) aircraft, in April 1992, is ex
pected to result in British manufacture of kits by which 
Northrop will assemble 113 of the glassfiber-reinforced 
pl,,stics airframes. There are four models in the Firefly 
range. The basic T67C, supplied for primary training of 
Canadian military and Dutch naval pilots, has a carbu
retor version of Textron Lycoming 's 160 hp engine and 
fi xed-pitch propeller. The lowest-powered model of the 
mi litary M version is the T67M Mk 2, with 160 hp fuel
injected Textron Lycoming AEI0-320-D1B, constant
speed propeller, 42-gallon increased fuel capacity , 
and fuel and oil systems suitable for inverted flight. 
The intermediate T67M200, serving the Royal Neth
erlands Air Force and Royal Hong Kong Auxiliary Air 
Force, has a 200 hp AEIO-360-A 1 E. The top-of-the
ra11ge T67M260, designed specifically to meet the EFS 
requirement, has a 260 hp AEIO-540-D4A5, enabling it 
to cruise at 178 mph at 8,000 ft, cl imb to 10,000 ft in 
under eight minutes , and carry a 500 lb load of two 
pilots plus full fuel on training flights of more than three 
hours. It is air-conditioned for worldwide operation. A 
re presentative airframe has completed dynamic fa
tigue tests simulating 90,000 flight hours, based on the 
RAF spectrum of loading cycles for basic tra ining 
aircraft. (Data for T67M260.) 
Contractor: Slingsby Aviation Ltd, UK. 
Power Plant: one Textron Lycoming AEIO-540-D4A5 

piston engine; 260 hp. 
Dimensions: span 34 ft 9 in, length 24 ft 1 o in, height 

7 ft 9 in. 
Weights: empty 1,714 lb, gross 2,500 lb (aerobatic 

and max). 
Pe,rformance: max speed at S/L 175 mph , stalling 

speed (flaps down) 68 mph, T-O run 450 ft , landing 
run 970 ft, max range (with reserves) 405 miles , g 
limits +6/-3. 

Accommodation: two seats. side by side . 
A1·mament: none . 

TB 30 Epsilon 
The Epsilon was developed by Aerospatiale subsid

iary Socata to meet a French Air Force requirement 
fo r a propeller-driven aircraft to improve the cost
effectiveness of its basic pilot training First flight took 
place on December 22, 1979, and an initial contract for 
30 was placed in March 1982. The lirst production 
ai rcraftflew in June 1983, and deliveries began a year 
la1er, eventually totaling 150. Serving with Groupement 
Ecole 315 at Cognac/Chateaubernard, they amassed 
more than 100,000 fly ing training hours wi thin their 
first five years. Pupils can complete full ab initio and 
basic training on the Epsilon, then progress directly to 
an operational type without needing intermediate tran
si tion training . 

Esquadra 104 of the Portuguese Ai r Force received 
18 Epsilons from early 1989, of which 17 were as
sembled locally by OGMA, and four armed examples 
have been supplied to the Togolese Air Force. Perfor
mance of the latter vers ion includes the abil ity to loiter 
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for 30 min at low altitude over a combat area 195 miles 
from its base. 
Contractor: Socata (subsidiary of Aerospatiale), 

France 
Power Plant: one Textron Lycoming AEIO-540-L 185D 

piston engine: 300 hp 
Dimensions : span 25 ft 11¾ in, length 24 ft 10¾ in, 

height 8 ft 8¾ in . 
Weights: empty 2,055 lb, gross 2,789 lb . 
Performance: max speed at S/L 236 mph, max cruis

ing speed at 6,000 ft 222 mph, stalling speed (gear 
and flaps down) 73 mph, service ceiling 23,000 ft, 
T-O run 1,345 ft, landing run 820 ft, range with 
reserves at 184 mph at 12,000 ft 783 miles, g limits 
+6.7/-3.35 , 

Accommodation: crew of two, in tandem. Rear seat 
raised. 

Armament (optional: not on French or Portuguese Air 
Force aircraft): four underwing hardpoints for up to 
661 lb of stores when flown as a single-seater. 
Typical loads can include two gun pods (each with 
two 7.62-mm machine guns), two 275-lb bombs or 
grenade launchers, four packs of 6 x 68-mm rockets, 
or four survival kit pods 

UTVA-75 
This adaptable light aircraft made its first flight on 

May 19, 1976, and more than 150 production ex
amples were manufactured at Pancevo, near Belgrade, 
from about 1978 until 1990. At the beginning of this 
year, before the disintegration of Yugoslavia, some 
70+ were in service with the Yugoslav Air Force and 
about half that number with civilian flying clubs . Stur
dily built and able to operate from grass or unprepared 
strips of 500 ft or less, they were originally used for 
basic training , glider towing, and a range of utility 
duties. However, they also have the ability to carry 
light weapon loads and may have been employed in 
such a capacity during the present internal conflicts 
Prototypes were flown in 1986 of a four-seat UTVA-
75A, and in March 1989 of an UTVA-75AG11 
agricultural version. 
Contractor: UTVA-Sour Melaine lndustrije, Ro Fabrika 

Aviona , Yugoslavia, 
Power Plant: one Textron Lycoming 10-360-81 F piston 

engine; 180 hp, 
Dimensions: span 31 ft 11 in, length 23 ft 4 in, height 

10 ft 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, ser
vice ceiling 13,125 ft, T-O run 410 ft, landing run 
328 ft, max range on 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. 

Turboprop Trainers 
EMB-312 Tucano 

Including British-built S312s (described separately), 
635 Tucanos had been ordered by the beginning of this 
year, with options for i' further 101 ; deliveries then 
totaled 494. Customers for the Brazilian-built EMB-
312 included the air forces of Argentina (30), Brazil 
(128), Egypt (54), France (80), Honduras (12), Iran 
(25) , Iraq (80), Paraguay (six) , Peru (30), and Venezu
ela (32). 

The first prototype Tucano flew on August 16, 1980, 
and deliveries to the Brazilian Air Force began in 
September 1983 , In the same month, Egypt placed an 
initial order for 120 for its own Air Force and that of 
Iraq. The French version has strengthened wings like 
those of the S312, improved deicing and demisting 
systems, arid French avionics and instruments. 

On September 9, 1991, Embraer flew a proof-of 
concept prototype of the new EMB-312H Tucano H. 
Compared with the standard Brazilian trainer, this 
has a more powerful (1,600 shp instead of 750 shp) 
PT6A turboprop, lengthened fuselage , zero/zero 
ejection seats, pressure refueling, and OBOGS (On
Board Oxygen Generating System) , Able to cover 
the whole primary and half of the advanced training 
syllabus of a jet trainer, it represents the Embraer/ 
Northrop entry for the USAF/ USN JPATS competi
tion . A production-standard JPATS Super Tucano 
was expected to fly late this year, with a "glass" 
cockpit and FADEC (full authority digital engine 
control) . (Data for Tucano H.) 
Contractor: Empresa Brasileira de Aeronautica SA , 

Brazil. 
Power Plant : one Pratt & Whitney Canada PT6A-68/1 

turboprop: 1,600 shp, 
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Dimensions: span 36 ft 6'h in, length 37 ft 5¾ in, 
height 12 ft 1 in 

Weights: empty 5,269 lb, gross 6,967 lb (clean), 8,356 
lb (max) . 

Performance (clean) : max speed at 20,000 ft 350 
mph, econ cruising speed at 20,000 ft 269 mph, 
stalling speed (gear and flaps down) 87 mph, service 
ceiling 38,000 ft, T-O run 890 ft, landing run 1,414 ft, 
max range on internal fuel (with reserves) 944 miles , 
g limits + 7/-3 (ae robatic). 

Accommodation: crew of two , in tandem on 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. 

L-90 TP Redigo 
Two prototypes of the Redigo were flown, one with 

an Allison 250 engine (on July 1, 1986) and the other 
with a similarly rated Turbomeca TP 319 turboprop (in 
December 1987). The Allison was selected for produc
tion aircraft, which also have new vertical tail surfaces 
with an unswept fin, revised dorsal fin, and enlarged 
rudder. Valmet optimized the design to cover primary 
and basic, aerobatic, night, instrument, navigation, 
formation, and tactical flying training, drawing on ex
perience gained with the earlier. piston-engine L-70 
Vinka, The Finnish Air Force has 1 O Redigos. Deliver
ies are now in progress of a further 18 Redigos to three 
so-far-unnamed customers. Dassault of France is as 
sisting Valmet in marketing the aircraft, 
Contractor: Valme! Aviation Industries, Finland. 
Power Plant: one Allison 250-B17F turboprop; 420 

shp (flat rated) . 
Dimensions: span 34 ft 9 '/, in, length 27 ft 11 ¾ in, 

height 10 ft 6 in . 
Weights : empty 2,094 lb, gross 2,976-4, 189 lb. 
Performance (at max gross weight): max speed 258 

mph GAS, max cruising speed at 7,875 ft 219 mph , 

EMB-312H Super Tucano 

L-90 TP Redigo 

PC-9, Royal Saudi Air Force 

stalling speed (flaps down) 63 mph, service ceiling 
25,000 ft, T-O run 788 ft, landing run 788 ft, max 
range with reserves 870 miles, g limits (aerobatic) 
+7/-3.5. 

Accommodation: trew ol 1wo, side by side, space 
behind these- for two more seats or 440 lb of bag
gage. Zero/ze ro rooket escape system optional, 

Armament: none specified, but three hardpoints under 
each wing can (when aircraft is flown solo) carry up to 
1,764 lb of photographic, TV , radar, or reconnais
sance pods and two flares, or other stores appropriate 
to role. 

PC-7 Turbo-Trainer 
More than 400 PC-7s have been sold, and most of 

them delivered, with the first flight of a production 
aircraft on August 18, 1978. Customers have included 
the air forces of Abu Dhabi (24), Angola (18), Austria 
(16), Bolivia (36), Bophuthatswana (three), Botswana 
(seven). Chad (two) , Chile (Navy, 10), France (five), 
Guatemala (12), Iran (35), Iraq (52), Malaysia (44), 
Mexico (75), Myanmar (17), Netherlands ( 10), Swit
zerland (40), Uruguay (six ) , and one undisclosed 
country Swiss law does not permit the export of air
craft equipped for combat duties, so the PC-7 is 
marketed as a fully aerobatic trainer suitable for ba
sic , transition, and aerobatic training and , with added 
equipment, for IFR and tactical training . Aircraft op
erational with some air forces can be seen carrying a 
wide variety of stores on underwing weapon pylons 
that have been installed under separate contract by 
armament manufacturers . 
Contractor: Pilatus Flugzeugwerke AG, Switzerland. 
Power Plant: one Pratt & Whitney Canada PT6A-25A 

turboprop; 550 shp (fl at rated) . 
Dimensions: span 34 ft 1 in, length 32 ft 1 in. height 

1 oft 6 in . 
Weights: empty 2 ,932 lb, gross 4,188 lb (aerobatic), 

5,952 lb (max) . 
Performance (at 4 ,188 lb weight): max cruising speed 

at 20,000 ft 256 mph, stalling speed (gear and flaps 
down) 74 mph, service ceiling 33,000 ft, T-O 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 aft of seats , 

Armament: see above, 

PC-9 
The similar configurations of the PC-7 and PC-9 are 

misleading, as structural commonality is only 10 per
cent , The PC-9 has a more powerful engine, raised 
rear cockpit, ejection seats as standard, a ventral air
brake, modified wing sections and tips, new ailerons, 
a longer dorsal fin, larger wheels with high-pressure 
tires, and mainwheel doors. The first of two preseries 

aircraft flew on May 7, 1984. Customers have included 
the air forces of Angola (four), Australia (67 PC-9I As), 
Iraq (20), Myanmar (six), Saudi Arabia (30), and Swit
zerland (eight); the US Army has three and the Cyprus 
National Guard two. 

The RAAF PC-9/As have Bendix EFIS instrumenta
tion, PC-7 low-pressure tires. and bulged mainwheel 
doors, The first two were supplied in flyaway form, the 
next 17 as kits and components , The remaining 48 are 
being built in Australia by Hawker de Havilland and 
AeroSpace Technologies of Australia. The German Air 
Force leases 1 O PC-9Bs from a private company to 
provide target-towing services. For the USAF/USN 
JPATS competition, Pilatus is teamed with Beech in 
offering the PC-9 Mk 11, with a 1,708 shp PT6A-68 
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turboprop . 11a1 rated al 1,250 shp. single-point lueling. 
a pressurized cockpit. bird!urlke-proot canopy, and 
~ero/zero ejecuon seals. The rr,,1 of IYIO PC-9 Mk II 
tes1-beds. modi! ed by Beech, llew In summer 1992. 
(Data lot basic PC-9.) 
Conlraclor: Pilatus Flugzeugwerke AG. Swltterlend. 
Power Plant : one Prall & Whitney C::anada PT6A·62 

turboprop; 950 shp (flat rated) . 
Dimensions: span 33 11 2'h In, length 33 fl 4'/• In. 

height 10 fl e•i. In. 
Weights : empty 3.715 lb , gross d,960 lb (aeroba1tc) . 

7.055 lb (max) . 
Performance (al .i.960 lb weight} : max speed al SIL 

311 mph. max speed at 20,000 t1 345 mph, s1al ilng 
speed (gear and flaps down) 81 mph, service celling 
38.000 r1 . T -0 run 745 fl , landing r un 1,368 11. maJ< 
1ange (with reserves ) 1 .020 mi les , g l1mi1s + 71-3.5. 

Acc ommodallon : crew of 1wo. ,n 1ande.m, on Martin
Bal<er Mk CH 11 A e1ection seats. Rear seat ra ised. 
Space for 55 lb of baggage all of seais. 

Armamenl: see remarks under PC-7 enuy. 

PZL•1 30 Turbo Orlik 
Adap1a1ion of lhe piston-engme Orl1k lo turboprop 

power was inilia1ed In 1985. The 1hird Orlik, lilted wilh 
a Pra11 8 Whllney Canada PT6A-25A 1urboprop. made 
i1s first llighl as 1he Turbo Orllk prototype Jul y 13, 
1986. but was losl in an accidenl early the following 
year. Deve1opmen1 has continued s,nce !hen ~ilh the 
compte11on ol several funher pro101ypes: a replace
ment PZL-130T with the orig inal Canadi an engine: a 
PZL-130TM (hrsl fllghl January 12. 1989) and a PZL-
130TB (fl rst flight September 18, 1991 ), each powered 
by a 750 shp Czechoslovak Wa11e1 (Mo1orle1) M 601 E. 
The TB hasincreased wingspan and incidence. double
s1011ed flaps. s,x underwing ha.rdpo,nis instead of lour, 
a modll ied venlral lin , ejectio~ seats under a modllled 
canopy . more powerful brakes. nosewheel s1eerlng. 
and a higher gros·s we ght 

The Pollsh Air Force placed an order In 1991 for up 
to 48 Turbo Ortiks, 10 be delivered by lhe end ol 1994. 
but it 1s not certain whether all have yel been funded. 
(Dara for PZL• l30TB.) 
Conltac tor : PZL Warszawa-Okecle. Poland 
Power Plant: one M01orle1 M 601 E turboprop: 750 

shp, 
Dimensions: span 29 11 61/, in, teng1h 29 ft 61/• lo, 

height 11 h 7 in. 
Weights : emp1y 3.527 lb. gross 4.409-5.952 lb. 
Performance (al 4,409 lb aerobatic gross weigh!) : 

max speed a1 19,685 II 311 mph, max speed al SIL 
282 mpn. service ceiling 33 .000 h. T-0 run 729 II, 
land,ng run 604 ft . range on imernal fuel (no re
serves) 602 miles, g llmils • 6/-3. 

Accommodation : crew ol two. fn tandem, Rear seal 
ra ised. 

Armament : six underwing hatdpoinis for up to 1.764 lb 
of practice bombs. gun and rookel pods. or oth(H 
weapo.ns 1,aining s1ores , 

S312 Tucano 
Chosen in 1985 10 replace the Royal Air Force"s Jet 

Provost basic tralners, the S312 Is a much-modified 
version of the onginal Embraer-designed Tucano, 
having only some 25 percen1 commonality with its pro
genitor . It has a different engine, ventra l airbrake , 
s1ren_g1hened siructure. new coc~pil layout, and exten
sive Brl1fsh Internal equipmenl. The fi rst or 130 
production T. Mk 1 s for 1he RAF flew for the hrs1 l ime 
on December 30, 1986. Deliveries began ,n June 1988, 
and rawer than 20 of lhe original order now remain to 
be delivered. allhough the RAF has opt tons on a lur
ther 15 S1<eng1hened flying controls, modi fied com/ 
nav equlpmeni, and structural improvemenls 10 ex1end 
fatigue life 10 12,000 hours were lntroduced du rt ng Iha 
production run , and lhe first 50 al rcratt are being 
upgraded to the currem s1andard 

Tt,e e~pon ,arfan1 of 1he S3 l 2 can be equipped with 
an optional s1ores management sys1em. giving the 
capablllty tor both weapons tra ining and counter
Insurgency missions. Twelve T. Mk 51.s (1irst flight 
October 11 , 1989) have been delivered 10 the Kenyan 
A1r Force. and 16 T, Mk 52s (I rs1 !l fghl September 2·1. 
1990) to the Kuwait Air Force (Data tor r, Mk 1./ 
Contractor: Shon Brothers pie. UK. 
Power Pt.ant: one Garren TPE331 • 12B 1ur'boprop: 1.100 

shp, 
Dimensions: span 3711 0 In, length 32 !I.! '/• In. height 

11 h 11/• In, 
Weights : emp1y 4,872 lb, gross 6,470 lb. 
Performance: maJt speed al 10,000 fl 319 mph, max 

speed at S IL 31 o mph, stalling speed (!laps and gear 
down) 81 mph EAS, serv!cacel llng 34 ,000 h. T-0 run 
1,190 It. landing run 1. 180 11 . range on max fn1ernal 
fuel 1,099 miles. g llmlls t6.5/- 3.3 

Accommodation : crew ot two. In fandem. ReaJ seat 
raised 

Armament (export versions. optional): up to 2,205 lb 
of sIores on four underwing hardpoints: typically 1wo 
550-lb or lour 290·1b bombs. rour 7 x 70-mm rocket 
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launchers, four prac1ice bombs, two 0,50-in or two 
!win 0,30-in machine-gun pods, Aircratt for Kenya 
equipped with FN Hersta l rocket pods and Forges de 
Zeebrugge 12 7-mm gun pods . 

SF.260TP 
Mor~ lhan 60 SF,260TP lwo/lhree-seal lurboprop 

trainers have been sol d to military operators, most of 
them with a secondary light allack role. Details have 
nol been provided, but customers are reported to in
cl ude the air forces of Burundi (four). Brunei (four). 
Dubai (five), Eth iopia (19) , Haiti (six). and Sri Lanka 
(ni ne). Twelve SF 260s are believed to have been 
converted to SF.260TP standard in Zimbabwe. 

First flown in July 1980, lhe SF.260TP is identical to 
its pi~ton-engine counterpart except for the engine, 
aulomatic fuel feed system, and an inset rudder tab. 
(Data as for SF.260, except as follows.) 
Power Plant: one Alli son 250-817D turboprop; 350 

shp 
Dimensions: length 24 ft 3'/, 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. stall ing speed 
(gear and flaps down) 79 mph, service ceiling 24.600 
ft, T-0 run 978 ft. landing run 1,007 ft, max range 
(with re se rves) 589 miles . 

T•5 
This two/four-seal turbop rop primary trainer is lhe 

latest of a series of training and utility aircraft devel
oped by Fuji from the Beech T-34 Mentor. The prototype 
was produced by replacing the slandard piston engine 
of a company-owned KM-2 primary trainer ve rsion with 
an Allison 250 turboprop . First flown on June 28, 1984, 
as the KM-2D, this aircraft persuaded the Japan Mari
time Self-Defense Force to replace its exisling fleet of 
31 KM-2s with a KM-2Kai ve rsion of the KM-2D em
bodying additional changes to the cabin structure and 
equipmenl. Deliveries to the JMSDF, under the desig
nation T-5 , began in August 1988. Twenty-four T-5s 
had been funded by March of lhis yea r. of which 15 had 
been delivered; five more were approved in the FY 
1992 budget. 
Contractor: Fuji Heavy lnduslri es Ltd, Japan 
Power Plant: one Allison 250-817D turboprop; 350 

shp (!lat rated) . 
Dimensions: span 32 1t 11 '/, in, length 27 ft 8'/, in. 

height 9 ft 8'/2 in . 

5312 Tucano T. Mk 52, Kuwait Air Force 

T-34C, Royal Air Force of Morocco 
(lvo Sturzenegger) 

TB 31 Omega (Air Portraits) 

Wei,3hts: empty 2,385 lb, gross 3.494 lb (aerobatic), 
3:379 lb (max) . 

Perlormance (at aerobatic gross weight excepl where 
in,Jicated): 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-0 run 990 ft , landing run 570 ft, range (al max 
gross we ight, with reserves) 587 miles . 

Accommodation: crew of two side by side in aerobatic 
cc,nfiguration . Second pair of seats behind lhese in 
utility version. 

Armament : none. 

T·34C 
The first turboprop-powered YT-34C prototype was 

flown for lhe firs! time in September 1973, About a 
hundred earlier piston -engine T-34A/Bs are sti ll in 
service with Argentina (20), Colombia (21 ), Dominica 
(10), El Salvador (three), the Philippines (12), Turkey 
(12). Uruguay (Navy. two), and Venezuela { t2 or more) . 

The Navy received 353 T-34Cs ; around FY 2000 
the)• will begin to be replaced by the eventual winner of 
the upcoming JPATS competition which will also re
place USAF's veteran Cessna T-37 Tweets, Six T-34Cs 
wer.1 to lhe US Army, to serve as chase and photo
graphic aircraft for the Airborne Special Operations 
Tes! Board at Fort Bragg, N, C. 

Beech al so built 139 T-34C-1 armament systems 
lrainers , with FAG and lighl anack capability , for Ar
gentina , Ecuador, Gabon , Indones ia, Morocco, Peru, 
Taiwan, and Uruguay. (Data for T-34C, excepl where 
ind1caled. ) 
Contractor: Beech Aircraft Corporation, US 
Power Plant: one Prall & Whitney Canada PT6A-25 

turboprop; 400 shp (550 shp version optional) . 
Dimensions: span 33 ft 4 in, length 28 ft 8'12 in , height 

9 ft 7 in . 
Weigh1s : empty 2,960 lb , gross 4,300 lb. 
Performance: max cruising speed at 17,000 ft 246 

mph, stalling speed (gear and flaps down) 61 mph, 
se rvice ceiling 30,000 ft, T-0 run 1,155 11, landing 
run 740 ft . max range 814 miles, g limits +6/-3 , 

Accommodation: crew of two, in tandem, 
Arn1 ament (T-34C-1): four underwing hardpoints for 

total of 1,200 lb of stores, including practice bomb/ 
flare containers, LAU-32 or LAU-59 rocket launch
ers . Mk 81 bombs, SUU-11 Minigun pods , BLU-10/B 
incendiary bombs, AGM-22A wire-guided antitank 
missiles, and target-towing equipment . 

T-35DT Turbo Pillan 
The T-35DT follows an earlier program in which 

Soley Corporation of Olympia, Wash ., converted a 
T-35TX prototype of the pi ston-engine Pi I Ian known as 
Aucan by installing a 420 shp Allison 250-B 17D lurbo· 
prop, Th is flew for the first time in February 1986, but 
!rials were suspended in 1987 after about 500 flight 
hours. The T-35DT, which has the same engine, was 
converted, also by Soley, under a 1990 conlract to 
develop a production-ready conversion kit to be of
fered to exisling Pillan operators, including the Chilean 
Air Force (Dara as for T-35A except as lo/lows ) 
Power Plant: one Allison 250-817D turboprop; 420 

shp 
Dimensions: leng th 27 ft 7 in. 
Weights: empty 2,080 lb, gross 2,900-2,950 lb 
Performance: max speed at S/L 265 mph , max cruis-

ing speed at 7,600 ft 209 mph, stalling speed (gear 
and flaps down) 72 mph , service ceiling 25.000 ft , 
T-0 run 640 ft, landing run 420 ft, max range (with 
re serves) 472 miles . 

TB 31 Omega 
After using the first prototype Epsilon as a test-bed 

for the Turbomeca TP 319 turboprop engine, Socata 
int, educed additional changes to produce the Omega. 
Under the new designation TB 31, ii firs! flew on April 
30 1989. The Omega reta ins some 60 percent com 
monality with the Epsilon but has a more fatigue-tolerant 
airf rame, full IFR instrumentation, a wider maneuver
ing envelope, optional ejection seats , and a single 
sideways-opening bubble canopy inslead of the 
Epsilon's separate rearward-sliding hoods. The de rated 
en9ine offers a substantial power reserve throughout 
the, flight envelope and is equipped with FADEC (full 
au lhorily digital engine control). 
Contractor: Socata, France. 
Power Plant: one Turbomeca TP 319-1A2 lurboprop; 

488 shp (derated to 360 shp) 
Dimensions: span 25 ft 11 % in, lenglh 25 ft 7½ in , 

height 8 ft 9112 in. 
Wl!ights: empty 1,896 lb, gross 3,197 lb. 
Performance : max speed at 16,000 ft 322 mph, max 

cruising speed at 10,000 It 269 mph, stalling speed 
tflaps down) 79 mph, service ceiling 30,000 ft , T-010 
50 111,870 ft, range at 20,000 ft (with reserves) 813 
miles, g limits +7/-3.5. 

Accommodation: crew of two, in tandem. Rear seat 
,aised. Marlin-Bake r Mk 15FC ejeclion seats opliona l. 

Armament : optiona l (as for Eps ilon ). ■ 
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The British GR. Mk. 1s swept in low, 
scattering strings of 490 bomblets along 
the Iraqi runways. 

Tornado in the 
Desert 

IT WAS pi'rch dark at 3:59 a.m. on 
January l 7, 199 I, as Wing Cmdr. 

Ian Travers Smith eased the nose of his 
Tornado around to align it for the bomb 
run on Al Asad Airfield. Thundering 
toward the target at 580 knots, he held 
the GR. Mk. 1 at 200 feet above the 
Iraqi desert, using terrain-following 
radar. Out of sight of the leader, using 
advanced navigation systems to hold 
pre::isely to briefed route and timing 
points, three other Royal Air Force 
crews in the formation mimicked his 
move. 

"I had a few problems with my auto
pilot, so I had to fly the aircraft manu
ally," Wing Commander Travers Smith 
recalled. "I was head-down in the cock
pit as we turned on the IP [initial point] 
for the target run, which was almost 
along the line of the valley. Then I 
looked up, and I couldn't believe my 
eyes: All of the runway and taxiway 
lights were on. The entire airfield was 
lit up. We really had caught them by 
surprise. I could see my aiming point, 
no problem at all. We were absolutely 
spot on; all the symbology was in the 
right place." 

For a Tornado crew to see the target 
during a low-altitude night attack was 
an unexpected bonus. 
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By Alfred Price 

An RAF GR. Mk. 1 named MiG Eater sports mission markings from the Persian 
Gulf War, including three for JP233 raids. Its MiG "kill" came when it sprayed 
bombs on an Iraqi fighter taxiing for takeoff. Opposite, four RAF Tornados, laden 
with JP233 containers, refuel from a Victor tanker of No. 57 Squadron. 

It was also an unnecessary one, for 
the plane's attack computer had mat
ters well in hand. Wing Commander 
Travers Smith followed the steering 
demands. As the aircraft reached the 
designated weapon release point, just 
short of the web of taxiways feeding 
the eastern end of one of the runways, 
the attack computer transmitted a fir
ing signal to the two JP233 canisters 
ur.der the fuselage. 

As a succession of detonating charges 
punched the 490 small bombs out of 
their containers, the overflying Tor-

AIR FORCE Magazine / December 1992 



nado shuddered "like a car driven at 
sixty miles per hour over a long cattle 
grid," as the pilot described the experi
ence. Had anyone been in position to 
see and brave enough to watch, the 
aircraft would have looked like a spawn
ing salmon releasing her eggs. 

As each bomblet left the aircraft, a 
small parachute opened behind it, kill
ing its forward speed so that it fell 
vertically to the ground. The munitions 
were of two basic types. The larger
the SG357 runway-cratering bomb
was the size and shape of a jackhammer 
without the handles or bit. It weighed 
fifty-seven pounds. Each time one struck 
a runway or taxiway, a shaped charge 
punched a small circular hole in the 
concrete surface. A fraction of a second 
later, a secondary warhead was blown 
through the hole and into the founda
tion, where it detonated. The force of 
the secondary explosion , confined be
tween the foundation and the concrete 
surface, blasted a cavity topped with a 
circular area of "heave"-cracked and 
broken concrete pushed up from below. 
If an aircraft ran over the undermined 
area, the surface would collapse and the 
plane would suffer major damage. The 
Tornado released sixty of these SG357 
bomblets in a long line. 
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Interesting Times 
If that were all there was to the 

JP233 system, Iraqi engineers would 
have faced a difficult repair problem 
but would surely have gotten the run
ways back in operation eventually. 
However, the role of this weapon is 
"airfield denial," to render the area 
unusable for as long as possible. To 
make repairs difficult and hazardous , 
the dispenser also released 430 HB876 
area-denial mines, each weighing 5.5 
pounds, with the cratering bomblets. 
They ended up scattered across the 
area and among the rubble. Powerful 
enough to disable a bulldozer if one 
tried to push it out of the way or inflict 
casualties over large distances , these 
munitions also would become live at 
random intervals during the days to 
follow. They would also detonate at 
random intervals to provide interest
ing times for anyone trying to clear 
the area and effect repairs. 

Moments after the first bombs deto
nated, the lights at Al Asad were extin
guished and the local Iraqi air defense 
burst into action. " U nti I we started to 
drop the bombs, I don't remember be
ing shot at," Wing Commander Travers 
Smith continued. "Then, when we were 
halfway across the airfield , I looked 

around and saw all the e fla bing white 
lights. Not until we were abouLtwenty 
mile away from the target and on the 
way out did it dawn on me that the 
•flashing lights· had been the muzzle 
flashes from guns firing at us." 

Operation Desert Storm had begun. 
At Mudaysis Airfield , too , the RAF's 
Tornado attack force enjoyed the ele
ment of surprise right up to the mo
ment of bomb release. 

At Tallil, some 200 miles to the east, 
it was a different story. US Navy A-6 
Intruders opened the attack on the air
field, and RAF Torn ados arrived eight 
minutes later. The JP233-equipped air
craft had to attack last, or else the 
bombs from following aircraft might 
have detonated the HB876 mines laid 
across the operating surfaces. The dis
advantage of this order of attack, as 
Tornado crews learned to their dis
comfort, was that the defenses were 
thoroughly alerted by the time they ran 
in to bomb. 

Flt. Lt. Rupert Clark described the 
approach to Tallil. "In the distance, a 
huge fireworks display lit up the sky to 
my left, and I saw a couple of missiles 
going up. I thought, 'Bloody Hell, I'm 
glad we ' re not going there! ' Then we 
entered our final turn before the target, 
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the computer flew the aircraft round 
the comer, and, when we leveled out, 
we were pointing straight into the flak
exactly where I didn't want to go .... 
The fireworks display was right over 
our target, Tallil ! " 

Filling the Sky With Gunfire 
Wing Cmdr. John Broadbent, the 

navigator in the lead aircraft, had a 
similar reaction when he saw, straight 
ahead, what seemed to be a solid cur
tain of tracers rising to an altitude of 
about 15,000 feet, plus an enormous 
amount of what he took to be small
arms fire directed skyward. 

Wing Commander Broadbent had a 
s imple answer to thi intimidation. 
He lowered hi seat as far a it wou ld 
go so that the cockpit ide hiel.ded 
him from the sight. That did not make 
the tracer go away, but it caused less 
distraction as he attended to the all-

important business of picking out his 
radar offset points on the screen. 

The Tornado crews' sense of duty 
and loyalty to their comrades, com
bined with the instincts imbued during 
innumerable training attacks, overcame 
Ihe gut-wrenching fear of having to fly 
into the blizzard of fire ahead. Me
chanical inertia also helped: Unless its 
pilot rook conscious action to tum away, 
each Tornado would continue its head
long charge over the airfield and re
lease its munitions automatically. Wing 
Commander Broadbent's force deliv
ered its attack and, as it sped clear of 
Tallil, a second four-ship formation 
ran in to attack other parts of the air-
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Ending a mission, a GR. Mk. 1 returns to base at Muharraq, Bahrain. Note the ECM 
pods on outboard pylons, fuel tanks, and Sidewinder near intake. The RAF's 
Muharraq detachment drew its crews from Nos. 9, 17, 27 31, and 617 Squadrons. 

field. At Al Taqaddum, within thirty 
miles of Baghdad, Tornado crews had 
similar problems attacking a fully 
alerted target. 

After his first experience of combat, 
Winston Churchill wrote, "Nothing in 
life is so exhilarating as to be shot at 
without result." Many a coalition attack 
crewman learned the truth of that senti
ment on the first night. Flying through 
barrages of unaimed tracer above the 
Iraqi airfields was an alarming experi
ence, but far less perilous than it ap
peared at the time. No aircraft was lost 
in the initial wave of attacks. 

Later, satellite photographs revealed 
that the Tornado crews had laid their 

JP233 munitions accurately across the 
airfields at the required points. 

GR. Mk. 1 crews in the Persian Gulf 
area flew as constituted fours as part of 
composite squadrons based at Dhahran 
and Tabuk in Saudi Arabia and Mu
harraq in Bahrain. At Dhahran, the 
senior flying commander was Wing 
Cmdr. Jerry Witts , with crews drawn 
from squadrons 9, 14, 17, and 31. At 
Muharraq, the senior flying commander 
was Wing Commander Broadbent, with 
crews from squadrons 9, 17, 27, 31, 
and 617. At Tabuk, the senior flying 
commander was Wing Commander 
Travers Smith, with crews drawn from 
squadrons2,9, 13, 14, l6,20,and617. 

Simple, but Hard 
The three squadron-sized detach

ments operated a total of forty Tornado 
GR. Mk. 1 attack planes. The tactics 
for attacking airfields with JP233s were 
simple enough: Crews made a high
speed dash straight across the airfield 
at night at 200 feet, carrying out a 
precision weapons drop on the wa.y. It 
required complex electronic systems 
and a high degree of training for crews 
to fulfill that apparently simple task. 
The Tornado's primary navigation and 
attack system is the European-built 
Texas Instruments terrain-following 
and ground-mapping radar, linked to a 
three-axis digital inertial navigation 
system and Doppler radar. 

In the course of the war, the GR. 
Mk. 1 force flew over 1,600 opera
tional sorties and lost six aircraft in 
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Weapon technicians install the JP233 system on a Tornado. When loaded with a 
full complement of munitions, each container weighs 5,000 pounds; together the 
two pack 4 90 SG357 runway-cratering bomblets and HBB76 area-denial mines. 

combat, resulting in an overall loss 
rate of abot:.t 0.4 percent. Five crew
men were killed, and seven were taken 
prisoner. 

Some co:nmentators have linked the 
comparatively high losses suffered by 
these aircraft to the ultralow-altitude 
tactics emrloyed when striking at air
fields wich the JP233 system and im
plied that this type of attack had inher
ent weaknesses. The British Ministry 
of Defence was understandably keen 
to refute this. It ascribed the series of 
losses to a ·' run of bad luck. " 

The GR. \1k. 1 force flew only about 
fifty JP2~,3 sorties-fewer than one in 
every thi~t~ combat sorties. All took 
place dur:n5 the first four nights of the 
conflict. 

defenses with continual changes in 
range, azimuth, and elevation. 

As the Tornados neared the ground, 
their bank was progressively reduced 
until they were heading away from the 
target in a shallow dive with wings 
level. As one Tornado was returning to 
low altitude, it was hit in the rear by a 
shoulder-launched surface-to-air mis
sile (SAM) and caught fire. Flt. Lts. 
John Peters and John Nicholl were forced 
to eject and were taken prisoner. 

Never again would Tornados attack 
a target at low altitude by day. 

"Aircraft Down" 
On the evening of January 17, after 

dark, Tornados carrying JP233 sys
tems struck airfields at Tallil (for the 
second time), Shaibah, Ubaydah Bin 
Al Jarrah, Wadi Al Khirr, and Al Asad 
(a second attack, this time with two 
four-ship formations). At Shaibah, the 
Tornados already had completed their 
attack and were forty to fifty seconds 
into their dash for home when a fire
ball erupted on the ground and a Tor
nado crew member called out, " Air
craft down. " 

The fireball marked the crash site of 
the No. 3 aircraft, flown by Wing Cmdr. 
Nigel Elsdon. Both he and his navigator 
were killed. None of the other crews 
taking part in the attack saw any indica
tion that No. 3 was being engaged by the 
enemy immediately before it crashed. 
There was no radio call, and the reason 
for the loss is unclear. On the meager 
evidence available, it appears that the 
aircraft might have flown into the ground, 
an ever-present danger during ultralow
altitude operations of thi s type. In fact , 
this was the only Tornado lost in action 
during a JP233 sortie, and the aircraft 
was several miles from the target area 
when it crashed. 

On the next night, January 18, and 
into the early morning of January 19, 
the Tornados used revised tactics dur
ing attacks on H-2 and Jallibah Air
fields. Four aircraft, each carrying eight 
VT (radar airburst-fuzed) 1,000-pound
ers, delivered low-altitude loft attacks 
on the antiaircraft artillery (AAA) and 

The firs t Tornado loss occurred 
shortly after dawn on January 17. The 
aircraft was not on a JP233 sortie. 
Three aircaft, each carrying eight 
1,000-pound bombs, ran in to deliver a 
low-altitude daylight loft attack on 
hardened aircraft shelters at Ar Rumay
lah Southwest Airfield. The standard 
procedure during this type of attack 
was to run i1 at altitudes of 200 feet or 
below and accelerate to 600 knots. 
About four miles from the target, the 
aircraft commenced a four-G pull-up. 
Bomb relea:;e began soon after the air
craft passed through 1,500 feet. When 
the last bomb had gone, the aircraft 
was rolled rapidly through 135° and 
pulled into a tight descending turn. 
The aim \'la, to present the most diffi
cult target possible to the enemy ground 

RAF Tornados in desert camouflage carry JP233 systems for low-level runway 
attacks. In their 1,650 Gulf War combat sorties, GR. Mk. 1s attacked with laser
guided Paveway II weapons, ALARM antiradar missiles, and 1,000-pound bombs. 

AIR FORCE Magazine / December 1992 45 



eight VT-fuzed 1,000-pounders, one det
onated prematurely, seriously damag
ing the aircraft. Both crewmen ejected 
and were taken prisoner. 

Forthree weeks the GR. Mk. 1 force 
suffered no further losses. At the be
ginning of February, the Tornado force 
moved to medium-altitude attacks with 
laser-guided bombs (LGBs) with Buc
caneers and Tornados providing laser 
designation. On February 14, during a 
daylight medium-altitude LGB attack 
on Al Taqaddum Airfield by a mixed 
team of Buccaneers and Tornados, one 
of the latter was brought down by SAM-
3 missiles. Flight Lieutenant Clark, the 
pilot , ejected and was taken prisoner. 
His navigator was killed. It was the 
final GR. Mk. 1 loss of the conflict. 

Mission completed, Tornado aircrew members cool of! and talk it over with the 
crew chief. GR. Mk. 1 crews charged into some of the 1eadliest flak ever seen in 
war, attacking unsubdued defenses withoL•t suffering excessive losses. 

Detailed interviews with many Tor
nado crew members, including survi
vors from aircraft that were shot down, 
show that each aircraft loss had unique 
features and there was no common 
factor to link the tactics or weaponry 
with the known or apparent cause of 
loss. The "run of bad luck" diagnosis, 
implausible though it might seem at 
first , appears to be the most likely 
explanation. 

SAM positions. Then four aircraft 
armed with JP233 systems rm in to 
attack the runways. These tactics would 
be used during all later JP233 attacks. 

On the night of January 19 and 
early morning of January 20, the RAF 
again attacked Tallil. Flight Lieuten
ant Waddington, who flew in the loft 
bombing force, began his pull-up about 
three and a half miles from the target. 
Almost immediately, he noticed that a 
missile was coming in from directly 
ahead. Breaking left, he shouted to his 
navigator, Flt. Lt. Robert Stuart, to 
drop chaff. Then came a white flash 
and "the sound of rushing wind ," after 
which Flight Lieutenant Waddington 
lost consciousness. 

Later, in captivity, Flight Lieuten
ant Waddington learned that his navi
gator had ejected the pair of th~m after 
the aircraft was hit. It is believed that 
the missile was a Roland. 

By the time this attack occurred, the 
Iraqi Air Force was col lapsir:g under 
the sustained attack on its airfields and 
infrastructure and the relentless pur
suit and destruction of its aircraft when
ever they got airborne. There was little 
point in continuing to attack :-unways 
that the Iraqis were not u,ing. and the 
final JP233 attack took place on the 
night of January 20 and early morning 
of January 21 against Ubaydah Bin Al 
J arrah Airfield. 

No Explanation 
The Tornado GR. Mk. 1 s shifted 

their attack to other targets , but still the 
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force took losses. On the night of J anu
ary 21-22, another Tornado was lo~t 
during an eight-aircraft, low-altitud~ 
loft bomcir:g attack with 1,000-pound
ers on a radar sit~ at Ar Rutbah. N•::> 
oth~r crew saw the aircraft being en
gaged before it crashed, there was TI:) 

radio caL, and once again there is n:J 
clea explrnation for the loss. LO\', 
altitude loft attacks flown on instr~
ments are regularly practiced by Tor
nado crews, but even in peacetime 
things sometimes go wrong. Both crew
men , Squa::lron Leaders Garry Lennox 
and Kev Weeks, were killed. 

Coalitio:1 defense-suppression un its 
had neutralized much of the Iraqi long
range SAM threat. To exploit this open
ing. US Air Force and Navy planes 
abandoned low-level attacks in favor 
of attacks from medium altitude, where 
the aircnft were above the reach of 
mc,t enerr.y AAA. Air Vice Marshal 
Bill Wratten, the British air commander, 
ordered the Tornado GR. Mk. 1 force 
to follow the move. 

On the night of January 23-24, a 
Tornaco was lost during a medium
altitude :ittack oo Ar Rumaylah Air
field , thc•u..sh the Iraqi defenses played 
no part in it. Shortly after Flying Of
ficer Simon Burgess and Squadron 
Leader Bob Ankerson released their 

There is no easy way to disable run
ways at an airfield with strong AAA, 
SAM, and fighter defenses. Like clear
ing a minefield under fire, it is one of 
those military operations in which losses 
might have to be accepted in order to 
save more lives later in the engagement. 
During the Persian Gulf War, the RAF 
Tornado GR. Mk. 1 force demonstrated 
that it had the level of training and the 
determination necessary to perform this 
task. It conducted missions in the face 
of unsubdued defenses without exces
sive losses. 

The JP233 system is still a practical 
weapon, though it was designed in the 
1970s and modern technology offers 
systems that do not require aircraft to 
overfly the target. As one Tornado pilot 
commented, "The only thing wrong with 
JP233 is that it doesn ' t have a wing on 
top and a rocket in the back." 

When the RAF Torn ados returned to 
the skies over southern Iraq this sum
mer, flying reconnaissance missions, 
they found that in many cases the dam
age to runways and taxiways had still 
not been repaired. ■ 

Alfred Priei3 flew v1ith the RAF for sixteen years He has published some three 
dozsn books, including The Spitfire Story, The Last Year of the Luftwaffe, and Battle 
of 3ritain: The Hardest Day. His last a:1icle for A1R FORCE Magazine, which appeared 
in Janua:-y 1980, was "Raid 250: Targst Berlin,'' written wilf) Jeffrey Ethel/. 
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C loaked by darkne,;s and stealth. 
more than 400 allied aircraft crossed the border 

into Saddam Hussein's Iraq in the early morning hours of January 17. 
1991, and struck a blow from which the Iraqi armed forces never recovered. It was 

the beginning of the most impressive air campaign in history. 

Here is the real story of Operation Desert Storm. You may have read other books on the Gulf War. but thi s is the 
one you'll tum to again and again over the years. Veteran fighter pilot Jim Coyne draw. on a ear' · re. earch and 
almost 200 interviews with participants-the sergeants and the ainnen as well as the general and lh- captain - to 
explain l·.ow the air campaign was planned. fought, and won. It's loaded with eyewitne: reports and fir t-per ·on 
accounts. 

Airpower in the Gulf r~;.-.;;:;;c t-.i;_;;;~;r~);~1(,;,i,;v7 ~1);~v;; :-n-t1·;;-i:i;,r---------, 
by James P. Coyne l 1501 Lee Highway, Arlington, VA 22209-1198 

An Air Force Associat ion Book Publ ished by ! Send me __ copies of Airpower in the Gulf S2 I per copy ($ 18.90 for AFA 
1 members) enclosed. Add $2.95 per book for shipping and handling . 

the Aerospace Education Foundation l A total of $. ___ is enclosed. 

■ 232 pages, large formal l Name ------------ ----------

■ Dozens of photos. maps, and charts I Address ------------------ ---.__ ______ ____., ____ .:.... _____________ , City _______ ___ ___ State _ ___ Zip _ _ _ 

■ Chronology of the air war : □ Check erclosed (Make payable to AEF) □ Visa □ MasterCard 

Special discount to AFA members I Account Nurnber _ ___ _________ E,;p, D::tte ---
: Sign.ature _______ _ _______ Date _ ___ _ 
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Which unit designations and names will 
survive the defense drawdown? It isn't 
an easy decision. 

Squadrons 

0 'I THE day it is created. every unit 
in the Air Force begin to accu

mulate a lineage-a kind of military 
pedigree based on the unit's historical 
origins, length of service, places of 
assignment, campaigns in which it 
has served, and honors it has received 
for valor in battle and achievement in 
peace. 

Lineage rules turn on strict, near
legalistic definitions. A unit's lineage, 
once established, cannot be awarded 
to a different unit. As a result, each 
approved lineage becomes a unique 
expression of collective bravery, ser
vice, and sacrifice. Put another way, 
unit lineages are the stuff of authenti
cated legend. 

Not surprisingly, long-established 
Air Force units have a strong interest 
in their heritage, and they zealously 
guard the prestige that accompanies a 
famous ancestry. At present, there are 
in service fifty-one Air Force and Air 
National Guard flying squadron s that 
can trace their lineages to World War 
I or earlier [see p. 54]. Boasts of 
pioneering exploits can be made by 
each, beginning with the 1st Recon
naissance Squadron, the oldest, which 
saw service on the US-Mexican bor
der during 1913-14. At the time, it 
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By George W. Cully 

The oldest continuously active flying 
squadron in the Air Force is the 1st 

Strategic Reconnaissance Squadron. 
Currently flying the Lockheed U-2R, it 

began as the 1st Provisional Aero 
Squadron in March 1913, flying 

Curtiss JN-3 Jennies on the US
Mexican border. 

Like much of the Air Force, uniform 
patches are changing. Opposite, 
clockwise from top left: The 91st 

Tactical Reconnaissance Squadron 's 
insignia dates to World War I. The 

91st last flew RF-4Cs at Bergstrom 
AFB, Tex., and was inactivated in 

August 1991. The 19th Fighter 
Squadron is still part of the 363d 

Fighter Wing at Shaw AFB, S. C. The 
8th Special Operations Squadron has 
seen its eagle become stylized since 
it began as the 8th Aero Squadron in 
1917. Tactical Air Command's patch 

has changed also as wings and 
squadrons changed. 
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was called the I st Provisional Aero 
Squadron, one of the first of its kind in 
the world. 

Some of these units continue to 
carry emblems originally devised in 
World War I. Two well-known ex
amples are the 94th Fighter Squadron's 
"Hat in the Ring" and the 95th Recon
naissance Squadron's "Kicking Mules." 
Units claim famous "Great War" crew
men, like the 94th' s Capt. Eddie Ricken
backer, America's leading World War 
I ace, or 2d Lt. Frank Luke, who scored 
more than fifteen victories in seven
teen days while serving on the West
ern Front with the 27th Fighter Squad
ron ' s original ancestor, the 27th Aero 
Squadron . Some of these senior units 
had relatively inauspicious beginnings 
but went on to greater things. The 
30th Aero Squadron , for example , 
spent World War I in France repairing 
and overhauling aircraft engines. Most 
readers will more readily recognize 
the 30th in its present form as the 
world-famous USAF Air Demonstra
tion Squadron-the Thunderbirds. 

Whatever designations they now 
carry-fighter squadrons, bombard
ment squadrons, missile squadrons , 
and so on-these fifty-one units are 
direct heirs to some of the longest 
unbroken histories of group achieve
ment in flight. 

Vanishing Organizations 
With the Air Force expected to shrink 

from 200 to 150 active-duty, Reserve, 
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and Air National Guard flying and 
nonflying wings, many organizations 
will be redesignated, consolidated, or 
reassigned. Others will simply disap
pear. The big drawdown has already 
brought about inactivation of some 
long-serv ing units. One is the 48th 
Fighter-Interceptor Squadron at Lang
ley AFB , Va., organized as the 48th 
Aero Squadron on August 4, 1917, at 
Kelly Field, Tex. Others are the 12th 
and 91 st Reconnaissance Squadrons , 
Bergstrom AFB, Tex . They were orga
nized, respectively, as the I 2th Aero 
Squadron on June 2, 19 I 7, at San An
tonio, Tex. , and the 91 st Aero Squad-

ron on August 21, 1917, at Kelly Field. 
These units may someday be reacti
vated, but for now they exist only as 
entries on the inactive list. 

Every organization in the Air Force 
fits into one of two categories: unit or 
establishment. Units are the junior of 
the two, since they are generally as
signed to establishments. Units come 
in three types : headquarters , squad
rons, and miscellaneous. Headquar
ters units contain the command staff 
personnel of an establishment; squad
rons are the basic working compo
nents of all establishments; and mis
cellaneous units include such organi-

The 27th Fighter Squadron still has 
the same insignia that adorned this 
World War J Nieuport 28, photo
graphed somewhere in France. The 
27th's sister squadron is the famous 
94th "Hat in the Ring" Fighter 
Squadron, best known as the squad
ron of Capt. Eddie Rickenbacker. Both 
belong to the 1st Fighter Wing at 
Langley AFB, Va. 

The insignia of the 37th Bomb 
Squadron (28th Wing, Ellsworth AFB, 
5. D.) depicts a growling Bengal tiger. 
It too has changed little since the 
squadron began as the 37th Aero 
Squadron in June 1917. 
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What's in a Name? 

Activate. To bring into physical existence by assigning personnel (from 1922 to 1959, 
and again after 1968). During 1959-68, "activate" meant to place on the active list, 
thereby making the unit or establishment available to be organized. 

Active list. USAF-controlled and Major Command-controlled units currently in active 
status, along with all Majcom-controlled units awaiting activation. 

Assign. To place a·unit in a military organization as a permanent subordinate element 
or component of that organization. A unit is customarily assigned to an establishment, 
never to another unit. 

Attach. To place one military organization with another temporarily for operational 
control or other purposes, such as administrative or logistical support. 

Consolidate. To combine two units, merging their lineage and histories into those of 
a single unit. 

Constitute. To create a unit and place it on the inactive list, thus making it available 
for activation. 

Designate. To give an official name, or name and number, to an organization. 
Differently named organfzations on the active list may bear the same designation 
number, e.g., 1st ACCS and 1st RS. 

Disband. To remove an inactive USAF-controlled unit from the inactive list, thereby 
ending its existence. 

Disestablish. To terminate an establishment concurrent with disbandment of its 
headquarters unit, whereupon the establishment returns to the inactive list until such 
time as it may be reconstituted (see "constitute"). 

Establish. To assign a designation to an establishment concurrent with the designa
tion (1 947-48) or the constitution (1922-47 and 1948-present) of the headquarters 
unit. 

Establishment. A military organization at group or higher echelond composed of a 
headquarters unit and any other elements that might be assigne . Personnel are 
assigned to an establishment's elements, rather than directly to the establishment 
itself. 

Inactivate. To withdraw all personnel from the headquarters unit and place the 
establishment and its headquarters unit on the inactive list. From 1959 to 1968. 
however. to be inactivated meant to be transferred from the- active list to the inactive 
list. 

Inactive list. Those organizations that have been constituted but are not in active 
status. 

Organize. In the early Air Force, to designate and activate a unit; later, to bring a 
previously designated, nonconstituted unit into physical existence by assigning 
personnel. 

Provisional organizations. Units or establishments to which subordinate organiza
tions may be attached but not assigned. Provisional organizations are intended to be 
temporary and thus are not ordinarily entitled to a lineage of their own. 

Redesignate. To change the designation (number or number and name) of both the 
establishment and its headquarters unit, or of a unit. 

Reestablish. To return a previously existing establishment from disestablished status 
to the active list so it can be activated. 

Relieve from active duty. To return a Reserve unit to its original status on completion 
of an extended active-duty period with the Air Force. 

Unit. An Air Force numbered flight, squadron, miscellaneous unit (such as a hospital, 
band, etc.) , or the headquarters of a group or higher organization. Detachments and 
provisional units are not ordinarily entitled to a separate lineage or battle honors. 

zations as hospitals, bands , and so on. 
Establishments differ from units in 

that no personnel are directly assigned 
to them. Instead, the staff personnel 
of, say, Air Combat Command (an 
establishment) are assigned to Head
quarters, ACC (a unit) . A group is 
generally the lowest-level establish
ment. Lower-level establishments are 
assigned to higher-level ones-for 

AIR FORCE Magazine I December 1992 

example, groups to wings, wings to 
numbered air forces, numbered air 
forces to commands, commands to 
Headquarters, USAF. This arrange
ment-units reporting to establish
ments, subordinate establishments to 
superior ones-constitutes the chain 
of command, through which all con
trol and accountability flow. 

At any given time, hundreds of or-

ganizations are in active service, while 
many more paper organizations exist 
only in inactive status. Each unit must 
be identified in a unique fashion to 
avoid confusion and preserve histori
cal continuity. This is done through a 
system of rules and definitions called 
lineage. 

A Complicated Task 
Determining a given organization's 

lineage requires systematic tracing 
of all actions that have affected the 
organization's status through its en
tire service, including those times it 
has been inactive, disbanded, or dis
established. These actions are defined 
in ways that may seem arcane to the 
nonspecialist, but each term has a spe
cific meaning [see hox at left]. 

This task can be complicated be
cause definitions have changed over 
time and because units and establish
ments have different lineage termi
nologies. Units are created, or "con
stituted," by Headquarters, USAF, and 
assigned to commands or operating 
agency establishments for activation. 
Thereafter, a unit's existence contin
ues until it is disbanded, even if it is 
redesignated (given a new number or 
functional name) or inactivated in the 
meantime. A disbanded unit may be 
reconstituted, meaning that it resumes 
existence with its previous lineage re
stored intact, or it may be consoli
dated with another unit, in which case 
its lineage merges with the receiving 
unit's lineage to combine the accom
plishments of both. 

Establishments, on the other hand, 
are established by Headquarters, USAF, 
and they continue to exist until they 
are disestablished. They may also be 
redesignated or inactivated; once dis
established, they may be reestablished 
with a restored lineage. Establishments 
may be consolidated with other estab
lishments. In such cases, the new or
ganization inherits the combined lin
eages of the respective headquarters 
units. 

Finally, there is the matter of provi
sional organizations. These are tem
porary units or establishments. Though 
they have many administrative char
acteristics of permanent organizations, 
they are intended to exist only so long 
as a given operation requires. Unit de
tachments or rotating temporary duty 
personnel normally are attached, rather 
than assigned, to provisional estab
lishments, and there is no lineal rela
tionship between a provisional orga-

51 



nization and its regular replacement, 
even if no a tual change of personnel 
or location take place during the turn
over. 

When he became ir Force Chief 
of Siaff in O tober 1990 Gen. Merrill 
A. McPeak applied hi long-standing 
per onal inrere t in uni t hi tory and 
heraldry co the task of maintaining 
esprit de corps in the face of major 
organizational change. General Mc
Peak initiated a revitalization of the 
unit heraldry program. He renewed 
the empha i · on unit lineage Lo under-
core hi desire that Air Force mem

ber ee them el ve a warrior · rather 
than as technical speciali sts. B y regu
lation , responsibi I ity for both unit hi s
tory and heraldry fall to the Air Force 
Historical Research Agency (AFHRA) 
at Air University , Maxwell AFB, Ala. 

Expert atAFHRA deal with a wide 
variety of lineage i ue -. T hey use a 
sixty milJion- page collection of unit 
hi torie and other source document 
to generate and maintain unit lineage 
and honors statement -official de
terminations of ch I inea.,,e and award 
co which each USAF unit i enti tl ed. 
(A G lineage i ue are re. olved by 
the Air ational Guard Bureau.) When 
a new unit is con tiruted or when an 
inacrive unit i reactivated, AFHRA 
advises the unit of its entitlements. 
AFHRA al o coordinates ir lineage 
determination with the Air Force 
Military Per onnel CenteratRandolph 
AFB , Tex. AFMPC en ure that unit 
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receive formal authorization to dis
play the battle honors and campaign 
awards they have earned. 

The Rules Bend-Sometimes 
As the arbiters of USAF lineage 

matters, AFHRA experts occasion
ally find themselves at odds with com
manders seeking to improve the stand
ing of thei r organizations by mis
applying lineage definitions or by 
seeking exemptions from certain rules. 
However, the definitions have become 
well settled, and most commanders 
eventually agree that consistent app li
cation is vital. 

Even so, Air Force officials on oc
casion have set aside the rules be
cause of policy . In the late 1940s, for 
example, the Air Force examined vari
ous arrangements for restructuring its 
operations. That reorganization was 
subject to a mix of politics and eco
nomics that, in some ways, resembles 
today's circumstances. 

The key question was whether the 
wing or the combat group would be 
the primary building block of the post
war Air Force. After considerable ex
perimentation (and a few false starts), 
the existing wings were restructured 
and redesignated as divisions. These 

The 334th Fighter Squadron can trac= 
its beginnings to the Royal Air Fore= 
Eagle Squadrons: compare the eagle 

on the side of th5s RAF Hurricane 
fighter to the 334th's patch. This was 

one of many squadron insignia 
designed by the Disney Studios 

during World War n. 

The 25th Flying Tactics Training 
Squadron's executioner (far left, in 
his Strategic Training Squadron 
guise) is the same pleasant fellow 
who was painted on the unit's SE-5 
biplanes in 1917 when it was the 20th 
Aero Squadron. Along with the 
searchlights that spell out the Roman 
numeral IX, the 9th Bomb Squadron's 
patch originally showed a small 
town's skyline and the biplane the 
lights were looking for. 
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divisions were assigned to the active 
numbered air forces, and new wings 
were established and activated to re
place them. Gradually, combat squad
rons were assigned directly to the new 
wings. This arrangement was viewed 
as an efficiency measure. It made com
bat groups redundant, and USAF be
gan to inactivate them in 1952. 

It soon dawned on many, however, 
that this process had inadvertently cre
ated a lineage problem: Strictly speak
ing, the new wings were not entitled 
to claim the lineages (and, more im
portant, the c.ccompanying battle hon
ors and campaign sueamers) of the 
famous World War II combat groups 
they had previously owned. This was 
unacceptable. and USAF's leadership 
resolved the matter by decreeing that 
the honors of combat groups would be 
assigned to li:<e-numbered wings, re
gardless of customary practice. 

By contra~t, the Air Force has often 
rigorously enforced the rules despite 
the existence of a good argument that 
they should be bent. During the Viet
nam War, for example, Strategic Air 
Command's b-:imb and refueling wings 
were required to send large contin
gents and numerous aircraft overseas 
to provisional wings controlled by Pa
cific Air Forces. These contingents 
conducted Arc Light air strikes over 
South Vietnam and, later, Operation 
Linebacker II raids ever North Viet
nam. It has been said that the numbers 
involved were such that, in an earlier 
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time, they would have been consid
ered unit deployments. Only a hand
ful of officers and enlisted troops 
stayed behind to maintain the fiction 
that the units were still in the United 
States. 

Unfortunately, battle honors that 
might accrue to a provisional wing 
cannot be transferred to the perma
nent units that support it. As a result, 
SAC's "heavies" received no battle 
honors for their participation in the 
Vietnam War. Given the losses and 
the scale of effort involved, many 
believed that an exception to the rules 
was in order. 

Operation Desert Storm also saw 
some use of in-theater provisional 
wings. AFMPC has not announced 
what battle honors will be awarded or 
how they might be apportioned among 
the organizations that participated. It 
remains to be seen whether there will 
be a repeat of the Vietnam War battle 
honor experience. 

Given the likelihood that long
standing units will be caught in the 
force drawdown, discussions of lin
eage seniority and ownership have 
intensified, especially within the fight
er community, and various officers 
have studied ways to quantify a unit's 
standing. One concept envisions a 

The missions of some squadrons 
have changed greatly over the years. 
The Compass Call EC-130H aircraft 
flown by the 41st Electronic Combat 
Squadron (355th Fighter Wing, Davis
Monthan AFB, Ariz.) are a far cry from 
the observation balloons it flew as the 
4th Balloon Squadron in 1917, though 
its insignia has changed very little. 
The 43d ECS, another 355th FW 
squadron, also dates from 1917, when 
it was the 86th Aero Squadron. 

seniority value based on factors of 
varying weight. Included in the calcu
lation would be length of service, battle 
honors and campaign awards, aerial 
victory credits, and the like. The idea 
is, unless overriding factors intervene , 
to inactivate those wings with the least 
illustrious histories first, thereby pre
serving the fame and prestige of the 
longer-serving outfits. Officers of 
Tactical Air Command (before it was 
merged into Air Combat Command 
on June 1) and US Air Forces in Eu
rope drew up their own seniority lists , 
but no consensus has emerged on how 
points or credits should be assigned, 
especially with regard to comparisons 
between units with very different back
grounds. 

Many Air Force organizations
more than 300 tactical units alone, by 
a recent count-have already been 
redesignated or reassigned, and this 
process will continue as more bases 
close and US forces are brought home 
from overseas. The composite wing 
concept is also affecting the kinds of 
designations being given to units. The 
bottom line is that virtually every or
ganization in the Air Force is going to 
change the way it operates, and most 
will change their names to reflect that 
process . • 

George W. Cully is a recently retired Air Force captain. He is now Senior Research 
Associate of Aerohistory Associates, based in Montgomery, Ala. This is his first 
article for A1R FORCE Magazine. 
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The Oldest Squadrons 

Active-Duty, Air Force Reserve 

Squadron Establishment Origin Organized 

1st Reconnaissance 
Squadron 

2d Air Refueling 
Squadron 

3d Fighter Training 
Squadron 

911th Air Refueling 
Squadron 

33d Fighter Squadron 

35th Fighter Squadron 

36th Fighter Squadron 

25th Flying Tactics 
Training Squadron 

USAF Air 
Demonstration Squadron 

31st Test and 
Evaluation Squadron 

32d Air Refueling 
Squadron 

37th Bomb Squadron 

43d Fighter Squadron 

9th Bomb Squadron 

19th Fighter Squadron 

27th Fighter Squadron 

17th Fighter Squadron 

23d Bomb Squadron 

8th Special Operations 
Squadron 

28th Bomb Squadron 

11th Missile Squadron 

20th Bomb Squadron 

9th Wing, Beale AFB, Calif. 

480th Ai r Refueling Group, 
Barksdale AFB, La. 

343d Wing, Eielson AFB, Alaska 

4th Wing , Seymour Johnson AFB, N. C. 

363d Fighter Wing , Shaw AFB, S. C. 

8th Fighter Wing, Kunsan AB, South Korea 

51 st Wing , Osan AB, South Korea 

99th Tactics & Training Wing , 
Ellsworth AFB, S. D. 

57th Fighter Wing, Nellis AFB, Nev. 

USAF Air Warfare Center, assigned to 
Edwards AFB, Calif. 

22d Air Refueling Wing , Barksdale AFB, La. 

28th Wing, Ellsworth AFB, S. D. 

3d Wing, Elmendorf AFB, Alaska 

7th Wing , Carswell AFB, Tex. 

363d Fighter Wing , Shaw AFB, S. C. 

1st Fighter Wing, Langley AFB, Va. 

363d Fighter Wing , Shaw AFB, S. C. 

5th Wing , Minot AFB, N. D. 

1st Special Operations Wing, Hurlburt Field, Fla. 

384th Wing, McConnell AFB, K2.n. 

341 st Missile Wing , Malmstrom AFB, Mont. 

7th Wi ng, Carswell AFB, Tex. 

49th Test and Evaluation USAF Air Warfare Center, assigned to 
Squadron Barksdale AFB, La. 

55th Fighter Squadron 20th Fighter Wing , RAF Upper Heyford, UK 

43d Electronic Combat 355th Fighter Wing , Davis-Monthan AFB, Ariz . 
Squadron 
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1st Provisional Aero Squadron, 
Texas City, Tex . 

1st Com~any, 2d Aero Squadron, 
Rockwell Field, San Diego, Calif. 

3d Aero Squadron, 
Fort Sam Houston, Tex . 

16th Aero Squadron, Camp Kelly , Tex . 

33d Aero Squadron, Camp Kelly , Tex. 

35th Aero Squadron, Camp Kelly, Tex. 

36th Aero Squadron, Camp Kelly, Tex. 

20th Aero Squadron, Camp Kelly, Tex. 

30th Aero Squadron, Camp Kelly, Tex . 

31st Aero Squadron, Camp Kelly , Tex. 

32d Aerc Squadron, Camp Kelly, Tex. 

37th Aero Squadron, Camp Kelly, Tex. 

43d Aerc Squadron, Camp Kelly , Tex. 

9th Aero Squadron, Camp Kelly, Tex. 

14th Aeo Squadron , Camp Kelly , Tex. 

21st Aero Squadron, Camp Kelly , Tex.1 

29th AerJ Squadron, Camp Kelly, Tex. 

18th Aero Squadron , Camp Kelly, Tex . 

8th Aero Squadron, Camp Kelly , Tex . 

28th Aero Squadron, Camp Kelly , Tex. 

11th Aero Squadron, Camp Kelly, Tex. 

20th Aero Squadron, Camp Kelly, Tex . 

49th Aero Squadron, Kelly Field, Tex. 

55th Aero Squadron, Kelly Field, Tex. 

86th Aero Squadron, Kelly Field , Tex. 

March 5, 1913 

December 1, 1915 

November 1, 1916 

May 15, 1917 

June 12, 1917 

June 12, 1917 

June 12, 1917 

June 13, 1917 

June 13, 1917 

June13 , 1917 

June 13, 1917 

June 13, 1917 

June 13, 1917 

June 14, 1917 

June 14, 1917 

June 15, 1917 

June 16, 1917 

June 16, 1917 

June21 , 1917 

June 22, 1917 

June 26 , 1917 

June 26, 1917 

August 6, 1917 

August 9, 1917 

August 17, 1917 
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87th Flying Training 47th Flying Training Wing , Laughlin AFB, Tex . 87th Aero Squadron, Kelly Field , Tex. August 18, 1917 
Squadron 

436th Training Squadron Hq. Air Combat Command, stationed at 88th Aero Squadron, Kelly Field, Tex . August 18, 1917 
Carswell AFB, Tex. 

90th Fighter Squadron 3d Wing, Elmendorf AFB, Alaska 90th Aero Squadron , Kelly Field , Tex. August 20 , 1917 

94th Fighter Squadron 1st Fighter Wing, Langley AFB, Va. 94th Aero Squadron , Kelly Field, Tex. August 20, 1917 

95th Reconnaissance 9th Wing , stationed at RAF Alconbury, UK 
Squadron 

95th Aero Squadron , Kelly Field, Tex . August 20 , 1917 

99th Reconnaissance 9th Wing, Beale AFB, Calif. 99th Aero Squadron, Kelly Field , Tex . August 21 , 1917 
Squadron 

1st Airborne Command 55th Wing, Offutt AFB, Neb. Company A, 2d Balloon Squadron, September 25, 1917 
and Control Squadron Fort Omaha, Neb. 

41 st Electronic Combat 355th Fighter Wing , Davis-Monthan AFB, Ariz. Company A, 4th Balloon Squadron, November 13, 1917 
Squadron Fort Omaha, Neb. 

77th Fighter Squadron 20th Fighter Wing , RAF Upper Heyford, UK 77th Aero Squadron, Waco, Tex. February 20, 1918 

79th Fighter Squadron 20th Fighter Wing, RAF Upper Heyford, UK 79th Aero Squadron, Waco, Tex. February 22, 1918 

Air National Guard 

Squadron Assigned to Origin Organized 

119th Fighter Squadron 177th Fighter Group, Atlantic City, N. J. 5th Aviation School Squadron, June 5, 1917 
Langley Field , Hampton , Va. 

110th Fighter Squadron 131 st Fighter Wing, St. Louis, Mo. 110th Aero Squadron, Kelly Field, Tex. August 14, 1917 

111th Fighter Squadron 147th Fighter Group, Ellington ANGB, Tex. 11th Aero Squadron , Kelly Field, Tex. August 14, 1917 

112th Fighter Squadron 180th Fighter Group, Swanton , Ohio 112th Aero Squadron, Kelly Field , Tex . August 18, 1917 

101 st Fighter Squadron 102d Fighter Wing, Otis ANGB, Mass. 101 st Aero Squadron, Kelly Field, Tex. August 22, 1917 

102d Rescue Squadron 106th Rescue Group, Suffolk, N. Y. 102d Aero Squadron, Kelly Field, Tex. August 23, 1917 

113th Fighter Squadron 181 st Fighter Group, Terre Haute, Ind. 113th Aero Squadron , Kelly Field , Tex . August 26, 1917 

105th Airlift Squadron 118th Airlift Wing, Nashville, Tenn. 105th Aero Squadron , Kelly Field, Tex . August 27, 1917 

106th Reconnaissance 117th Reconnaissance Wing, Birmingham, Ala. 106th Aero Squadron, Kelly Field, Tex . August 27, 1917 
Squadron 

107th Fighter Squadron 127th Fighter Wing, Selfridge ANGB, Mich. 107th Aero Squadron , Kelly Field, Tex . August 27, 1917 

108th Air Refueling 126th Air Refueling Wing , Chicago, Ill. 108th Aero Squadron , Kelly Field, Tex . August 27, 1917 
Squadron 

109th Airlift Squadron 133d Airlift Wing, Minneapolis-St. Paul, Minn. 109th Aero Squadron, Kelly Field, Tex . August 27, 1917 

115th Airlift Squadron 146th Airlift Wing , Channel Island ANGB, Calif . 115th Aero Squadron , Kelly Field , Tex . August 28, 1917 

120th Fighter Squadron 140th Fighter Wing, Buckley ANGB, Colo. 120th Aero Squadron , Kelly Field, Tex . August 28, 1917 

116th Air Refueling 141 st Air Refueling Wing, Fairchild AFB, Wash. 116th Aero Squadron, Kelly Field, Tex. August 29, 1917 
Squadron 

118th Fighter Squadron 103d Fighter Group, Windsor Locks, Conn. 118th Aero Squadron, Kelly Field, Tex. August 31, 1917 

This list is limited to continuously active flying units. each of which can trace its lineage to a forerunner unit organized before or during World War I Information is current as of July 31. 1992 

' Redesignated 27th Aero Squadron June 23. 1917 
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-
Work in progress at Air Force Materiel 
Command's Human Systems Center, Brooks 
AFB~ Tex., and at Armstrong Laboratory, Brooks 
AFB and Wright-Patterson AFB, Ohio 

I 
Human Systems Program Office 

ACES 11 Advanced Recovery Sequencer 
Prog ram to develop improved sequencing/sensing system for the A 
vanced Concept Ejection Seat II . The system will ex.pand t'1e performance 
envelope of the seal, wlll be reliable a.nd malmainable. and wfll reduce life
cycle c.ost. Contractor: McDonnell Douglas {MD). Status: Engineering 
development. 

Active Noise Reduction 
Investigation of a new electronic approach to noise attenuation in aircrew 
helmets to reduce hearing loss and improve communications capability. 
Contractors: Bose, Ketron . Status: Engineering development. 

Advanced Technology Anll-G Suit 
Program to develop an extended-coverage anti-G suit to replace the CSU -
13 series anti -G suits. This new anti-G suit will reduce fatigue in::Juced by 
sustained high accelerations and allow the aircrew member to e:<1e nd the 
time spent In a high•G environment during fli g t. Contractor: To be 
determined (TSO). Status : Pre-Engineering and manu(acturlng develop
ment. 

• Advanced Training System 
Program to develop for Air Training Cori,mand's Training Centers an in ter
aclive computer support system capable of performing and Unifying 
training , development, deli'lery, testing , and evaluation . With special 
emphasis on improving training for wart ime llnd sorlle genera•ion. ATS 
will have an Impact on the elect ron ic and mechanical special t1es. Which 
nave ;ixpanding tra in ng req 1rep,ents. Contractors: IBM, SAIC. Status: 
Engineering and manufaclurfng development (EMO). 

Aircraft Mishap Prevention 
Program to develop a centralized human factors dar'abase. AM.P will 
operate jbintly with other human factors-related databases. as el l as 
research, literature. and abstract services. The program prcvides for 
analysis, identi fication , and dissemination qt human factors- related trends 
for reducing aircraft mishaps. Contractor: ETA. Status : EMO. 

Aircrew Chemical/Biological Ensemble 
Ini tiative to develop a new ai rcrew chemical defense ensemble with 
improved chemica l protection and reduced thermal load. Contractor: 
TBD. Status : Follow-on production. 

Aircrew Eye-Respiratory Protection 
Program to replace the MBU-13/P chemlcatfb iological ox.ygen mask with 
an improved system. Final objective is to eqoip all crew members- in all 
aircraft with a chemical defense capability. Contractor: TBC. Status: 
Follow-on production . 

56 

Edited by Tamar A. Mehuron, Associate Editor 

AIR FORCE Magazine / December 1992 



Automatic Life Preserver 
Development, design, and qualification of an automatic water-actuated 
inflator for existing LPU -G/P life preservers . Procurement of 4,195 life 
preservers . Contractor: S-Tron Status: Production. 

Automatic Liquid Agent Detector 
Program to provide a small, lightweight, rugged unit to detect falling liquid 
chemical agents and activate audible and visible alarms. Contractor: 
Arv in Calspan Corp Status : Production . 

Automatic Mustard Agent Detector 
Program to provide an off-the-shelf detector that will automatically acti
vate alarms in the presence of mustard agents. System may add on to the 
currently fielded MBA 1 or stand alone. Contractor: TBD. Status: Pre
production planning 

Base Training System 
Initiative to develop computerized training management and to optimize 
methods for on- the-job tra ining for both mil itary and civilian members of 
the Department of Defense . Contractor: MD. Status : EMO. 

Chemical Defense Ground Crew Ensemble 
Program to design and develop a one- or two-piece clothing configuration 
with hood to provide liqu id, vapor, and aeroso l protect ion. It also wou ld 
reduce thermal stress , provide limited fla me protection , and be washable 
and decontaminable. Contractor: TBD. Status: EMO in Fiscal 1993. 

Chemically Hardened Air Transportable Hospital 
Program to provide capability for front-line medical personne l to deploy, 
se t up, and operate in high-threat chemical environments. Aim is to 
provide immediate and improved treatment of troops to increase person
nel return to combat units and unit combat effectiveness and to reduce 
permanent injuries. Contractors: Many Status: Prototype and initial 
production . 

Civil Reserve Air Fleet Aeromedical Evacuation Shipsets 
Program to convert commercial Boeing 767 aircraft to aeromedical evacu
ation platforms by removing airline interiors and installing litter stan
chions, liqu id oxygen converters, and electr ical power converters. Con
tractor: E-Systems. Status: Product ion . 

Clothing Branch 
Program executes all aspects of research and development on uniform 
items from concept to phaseout, including test and evaluation , develop
ment of specif ications , value eng ineering , and qual ity assurance. Con
tractor: Red the Uniform Tailor Status: EMO. 

Combat Edge 
Investigation of methods to provide fighter pilots with enhanced protection 
against the effects of Gs and to improve pil ot endurance using a Pressure 
Breathing for G System that reduces dependence on the anti -G strain ing 
maneuver. Contractors: Boeing, General Dynamics (GD). Status: Pro
duction . 

Combat Survivor/Evader Locator 
Program to develop an extended-range surv ival radio with geolocation 
capability and low probability of intercept and detection. The system may 
include airborne and/or space-based relay platforms as well as ground 
stations . Contractor: TB0 Status: Cost and operational effectiveness 
analys is. 

Crew Casualty Assessment Process 
Development of a system to determine the type, severity, and prbbability 
of physical injury that humans will sustain when exposed to the mechani
ca l forces of weapons . This system wi ll be one element of a DoD
accredited vulnerab il ity assessment process cha rtered under a jo int 
JTCG/AS/ME work ing group. Contractor: BDM International. Status: 
System requirements analysis. 

Disposable Eye-Respiratory Protection 
Program to develop an ine xpensive, compact , disposab le mask to be used 
for short-term chemical /biolog ical protection Contractors: Mine Safety 
Appliance, ILC Dover, National Draeger. Status: EMO. 

Lightweight Helmet Development 
Deve lopment and procurement of a ligh tweigh t helmet designed for 
improved stabi lity in the high-acceleration environment. Contractor: 
Gentei Corp. Status: Production. 

Maintenance Skills Tutors 
Program to develop co mputer-based tra ining systems that use artificial 
inte lligence to teach advanced troub leshoot ing skil ls to improve tactica l 
air forces maintenance. Contractor: TBD. Status: Pre-EMO 

Multifunction RADIAC Equipment 
Production program to provide an off -the -she lf radiological detector for 
rep lacement of the currently fielded suite of non supportable RADIAC 
instruments. Detector will activate alarms in the presence of alpha, 
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beta, gamma, and X radiation. Contractor: TBD. Status: Preproduction 
planning. 

Night Vision System 
Development of a low-profile night vision system to enable aircrews to see 
outside the ai rcralfdespite limited illumination while retaining the capabil 
ity to monitor cockplt displays. System will be ejection-safe. Contractor: 
TBD. Status: Source selection. 

Operational Support System 
Program to support Threat-Related Attrition System applica tion validation 
efforts and to conduct concept exploration activities associated with em
ployment of the THREAT System to support Air Force contingency and 
wartime operation planning requ irements. Contractor: BDM Interna
t ional. Status: Ongoing 

Passenger Smoke and Fume Protection 
Development of a device that provides supplemental oxygen to; rapld
deco111press,on/0X'ygen-deficien sl tualions and eye and respiratory pro
tection for passengers aboard AMC aircraft . Contractor: TBD. Status: 
Conceptual study. 

Pilot Candidate Selection Method 
Program to develop hardware and software evaluation capability to select 
Ihe most capable flight-training candidates. Payoffs include selection of 
hi ghest-quality pilots, reduced attrition. opt mal ass igntnent, and de· 
creased l ramfng cos ls Contractor : CTA . Slatus: Productfo n. 

Spinal Cord Injury Transport System 
Program to deve lop and procure standard-of -care transport system for 
aeromedical evacuation of spinal cord injury patients. Contractor: TBD. 
Status: Pre-EMO. 

Thermal Flash Blindness Protection 
Development of systems to protect aircrews from permanent and tempo
rary f lash blindness effects associated with nuclear detonations. Con
tractor: TBD. Status: Ongoing. 

Threat-Related Attrition (THREAT) System 
Development of a system for Ai r Force planners and programmers to 
estimate personnel attrition due to convent ional and nonconventional 
attacks on air bases, diseases, and accidents. Contractor: BDM Interna
tional. Status: Concept exploration and demonstration/validation. 

Transportable Blood Transshipment Center 
Program to deve lop a transportable modu lar fac il ity for in-theater rech ill ing 
or refreezing of human blood and blood products en route to worldwide 
theaters of military operations or disaster areas. Contractor: Arthur D. 
Little, Inc. Status: Full-scale engineering development . 

Transportable Collective Protection System 
Program will provide mobile system to personnel that offers a toxic-free 
work, rest, and relief environment. May provide chemical protection to 
bare bases and deployed and detached units. Contractor: ILC Dover. 
Status: Production 

Universal Water-Activated Release System 
Program to provide the crew member an automatic backup parachute 
release capability that will release the parachute canopy upon entry into 
sal twater. Contractor: Conax Florida Corp . Status: Ongo ing develop
ment. 

Vacuum-Packed One-Man Life Raft 
Development of a zero -leak life raft inflation system to be used on 
current life rafts . Procurement of 1,450 vacuu m-packed systems for use 
by ACC. AFRES , and ANG. Contractor: Conax Florida Corp. Status: 
Product ion. 

Wartime Medical Planning System 
Development of au tomated system analysis tools for the Air Force Sur
geon General to allow planners to evaluate selected medical system 
opt ions against threats to US air bases and to validate wartime medical 
force structure and assemblages. Contractor: BDM International. Sta
tus: Advanced development. 

Water-Activated Mask Release System 
Program to deve lop and field a water-activated oxygen mask re lease 
system . This system will complete the antidrown triad and enable the 
unconscious or incapacitated aircrew member to breathe. Contractor: 
H. Koch & Sons . Status: Engineering deve lopment. 

Armstrong Laboratory 

Advanced Aircrew Vision Protection 
Advanced Technology Transition Deve lopment (ATTD) program to re 
duce risJ< of eye da(llage and v lsual performance loss due to exposure to 
adverse environmenta l conditions (lasers, dust , etc. ) Contractor: Krug 
International. Statu s: Ongoing . 
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Advanced Technology Anti-G Suit 
ATTD program to demonstrate technology employed in a full-coverage 
anti-G suit directed toward decreasing fatigue, increasing endurarce, and 
ultimately decreasing the probability of G-induced loss of conscioJsness. 
Contractor: Krug International. Status: Ongoing. 

Aeromedical Neuropsychiatric Standards 
EvaLua.ion and appl fcaffon o · re sear.ch techniques In neurc -behavloral 
science applled to lhe flyrr,g population. Actrve studies on aviator suicide. 
ten-year psychfatdc outcomes. seizure rlsk al1er head injury, and new 
co_gmtIve assess.ment 1es1s. Contractor : TB D. Status: Oogoing. 

Aeromedical Visual Standards 
Development of new 1echmques for visual-disease detection. e1=1demio
log]ca,I studies of visual disordeJs, and developmenl and evaluat ion of 
optica)- clev1ces fhat may enhance or protect visual performance in the 
flying populallo . Contractor : TBO. Statu s: Ongoing. 

Assessment System for Aircrafl Noise 
A TTD program 10 provide Air ;:orce enviro!)menlal d airspace planners 
lhe technology to develop technically sound and legally de{ensible noise 
e ements In environmental documents prepared 10 assess militcry flight 
activities. Contractor: BBN System Technologies. Status: Ong:Jing. 

Basic Job Skills 
ATTD program to develop computer-based trainers to accelerate learning 
of troubleshooting skills by aircraft maintenance technicians. Contractor: 
University of Pittsburgh . Status: Ongoing. 

Clinical Consult Service 
The Consult Service evaluates more than 700 grounded aircrew members 
each year, returning, on average, 72 percent to flying duties. Re~earch is 
conducted on aviator selection and retention standards, using data from 
the world's largest aviator database. Consultation requests are received 
from all elements of the Air Force Medical Service. Contractor: In-house. 
Status: Ongoing . 

Crew Protection and Life Support 
Basic, applied , and adva ced researgi to ensure effectiveness and safety 
of aircrew personnel exposed to mechanical stresses. including accelera
tion, aerodynamic forces , impact , tral)sient thermal energy, and vibration. 
Contractors: Many. Status: Ongoing. 

Crew Systems Design Techniques 
Program to develop design and evaloation cr1terra for display and control 
technologies lo improve crew member/avionic system interface . Interme
diate producrs include helmet-mounted display (HMO), qu,ck d1seonnect 
system, and specltTca11ons fo r testing HMO and miniature cathode- ray 
tubes . Contractors: Many . Status: Ongoing. 

Drug Testing 
Supports the DoD objective of maintaining a drug-free, mission ready 
force. Advanced laboratory technology is used for more than 800,000 
tests annually on 250,000 specimens . Contractor: In-house. Status: 
Ongoi1g. 

Early Disease Detection 
Research to detect sign licant as,ymptomatic llloess in o herwrse healtt)y 
flying populauon. Aerospace Medicine Directorate operates 23 s1ud'f 
groups to fo)low disease conditions over time to learn their operational 
signlffcance. Con tractor: TSO. Status: Onpoing. 

Epidemiological Research 
Provides worldwide reference laboratory service; provides support to 
DoD and the Air Force Surgeon General for epidemiological and preven
tive medicine/disease survei lance; and collects, analyzes, and i1terprets 
health data on Air Force populations. More than 2.5 million procedures 
were performed in FY 1991, expanding services to 85 medical treatment 
facilities. Contractor: In-house. Status: Ongoing . 

Hyperbaric Medicine 
Oevel:>ps and provides hyperbaric medicine advanced training, educa
ti on, and appl foal ion. Contractor: In-house. Status: Ongoing. 

Information Integration Technology 
ATTO pro.gram 10 develop and demo,nstra,te a prototype iotegration Intor
ma1ion system 10 store design, ma ufactu ing. and logls1\cs :ta1a and 
make It easny available on-li ne to Systems Program Ollice !o and AIr 
Logistics Centers. Contractor: Knowledge Based Systems, Inc. Status: 
Ongoing . 

Integrated Maintenance lntormation System 
A TTD program 1ha1 uses computer technology to provide rapid access to 
all information needed for a partlcular maintenance job. Contractor: GD. 
Status: Ongoing. 

Intelligent Computer-Assisted Training Test-Beds 
ATTD project to create, evaluate, and demonstrate a capability to rapidly 
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develop and deliver effective simulation-based intelligent tutoring sys
tems for equipmer)l- related tasks. Contractors: University of Southern 
California, GSA. Status: Ongoing. 

Interim Night Integrated Goggle and Helmet Tracker Systems 
ATTD program to demonstrate ejection -compatible night vision and inte
grated helmet-mounted display system. Contractor: MD. Status: On
going 

Logistics Systems Technology 
Oeveloproent oJ .iodels to aid logistics personnel and designers with 
compute1-aided ceslgn aod computec-a1ded model ing, {lim is to produce 
an integrated maintenance Information system fh at 1nwac1s with the 
aircrall and the 'lla,ntenance tee nigan to perml t laster (epair of the 
aircraft and highEr sortie-generation rates . Contractors: GOE, Logicon. 
Status: Advancej development. 

Manpower Personnel Training Decision Support System 
ATTD program 1c develop a fami ly of analysis tools for weapon system 
planners and designersJ Syslems Program Of LCes, and MaJcoms to 
ensure mission capable systems at the lowest Ille-cycle costs. Contrac
tor: Dynamics Research. Status: Ongoing 

Multiship Trai ning Research and Development 
A TTD project to deve op. demonstrate , and document raining value and 
performance reqJlremen_ts for rnicrop(ocessor-based, se1ec1ive fideli ty 
au-crew training devices and 9lstributed simulafio networks. Contrac
tors: General Electric, University of Dayton Research Ins1itu1e . Status: 
Ongoing 

Night Vision Goggle/Head-Up Display 
ATTD progra llJ. IC· demonstrate technology leading to the replacement of 
current unsale/non-efeetion-cornpatTble NVG systems. Goal is to increase 
safety and situational awareness in night flight. Contractor: In-house. 
Status: Ongoing. 

Noise 
Development of models on the effects of noise and sonic boom on 
humans, animals, and structures. Supports development of Environmen
tal Impact Assessments . Contractors: Many Status: Ongoing . 

Occupational and Environmental Health 
Pro9ram to pro>:tde consultative support to AJr Force bases through 
telephone consolta( ons and on-s,1e visits Consultat,on s provided l n 
occupational medic1ne, ergonomics, hearing conse; vat1on, rad1at,on moni
toring, safe drinl\ing,water standards. environmental co,npltance. and 
hazardous-waste disposal and mi/lim!za ion Cont ractors : Many . Sta
tus: Ongoing. 

Operator/System ln~rfaces 
E)(plorat ion of w,ys to improve aircrews' abilltyto perform under cha1Ieng
ing operauona l conditions. Technologies fnchJde act ive noise reduction, 
voice communicatI00 countermeasures, helmet, mou(lled system technol
ogy, night vision goggles, and display systems Contractors: Many. 
Status: Ongoin£:. 

Radiation 
Program of studies on the biolog,cal effects of electromagnetic and 
ion12in9 radiat ion. Supports program offices in ensuring appropriate 
salety measures in design of systems producing radiation. Contractors : 
Many. Status: Ongoing 

Selection and Classification Technology 
Development of the Air Force Officer Qualifying Test, used with other 
criteria for selec tion of officers for the Air Force, and development of the 
Basic Attributes Test, a battery of psychomotor, cognition, and effective
ness tests, for szlection and classification of pilot candidates. Contrac
tors: Metric, CTA. Status: EMO , advanced development. 

Simultaneous Engineering Technology 
ATTD program to develop and demonsfrate computer tools to [ntegrate 
log1sttcs suppor:, training needs, and cosls searn lessly into the design 
process. Contn,ctors: GD. Rockwell Inter aliOllJI I. Status: Ongo1"ng. 

Technical and Aircrew Training Technologies 
Program to deve op intelligent computer-assisted training devices fo_r basic 
skills enhancement , single-job tutors for flight-line maintenance personnel, 
intelligent mstruct1onal sol1ware tor tecf)n,cal training instructors, multfship 
train ing devices and HMOs for various -aircrew members. Contractors: 
Lehigh Universrt,~ University ol Texas at San Antonio, GD, Boeing . General 
Electric, Rockwell Status: EMO, advanced development. 

Toxicology 
P1ogram to provide to lcicologl ca l evaluations ol Air Force chemicals and 
materials. sludicls to support p1ogram oflices In e\ialuaflng the risk to 
human liealth o' new m tertals under development, and de'llelopment of 
a pharmacokine11cs model to allow assessment of a chem ical based on its 
structure and activity. Contractors: Many. Status: Ongoing. ■ 
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AF A'S NINTH ANNUAL 

E 
SYMPOSIUM 

"THE ROLE OF AIRPOWER IN JOINT CAMPAIGNS" 

February 4-5, 1993 
The Buena Vista Palace Hotel 
Orlando, Florida 
(407) 827-3364 

■ Invited Speakers 
Gen. Merrill A. McPeak, 
Chief of S:aff, USAF 
Gen. Ronald W. Yates, 
Commander, AFMC 
Gen. John M. Loh, 
Commander, ACC 
Gen. Robert C. Oaks, 
Commancer in Chief, USAFE 
Adm. Paul David Miller 
(USN) Cl~.C US Atlantic Command, 
Supreme .~llied Commander, Atlantic 
Gen. (selectee) Henry Viccellio, Jr., 
Commander (designate) , ATC 
Lt. Gen. John E. Jaquish, 
Principal Deputy to the 
Assistant Secretary of the Air Force 
for Acquisition 
Other Air =orce leaders will be 
invited 

■ Registration Form 

"The Role of Airpower in Joint 
Campaigns" 

Registraticn closes January 22, 
1993. No refunds can be made for 
cancellations after this date. 

Mail this torm to: 
Air Force Association 
Attn. Miss Flanagan 
1501 Lee Highway 
Arlington vA 22209-1198 

Fax: 703/247-5853 

For AFA use only 

Fee paid Confirmed 

Sponsored in conjunction with Air Combat Command , th is symposium will provide an in-depth 
exploration of air warfare requirements in the context ot the changing nature of national 
security strategy, organizational changes in the US Air Force, and the growing emphasis on 
joint operations and doctri ne . For more information contact Jim McDonnell at 703/247-5810 
or Dottie Flanagan at 703/247-5805. 

■ Golf Tournament 
AF A's Central Florida Chapter will sponsor a golf tournam ent on Walt Disney World 's Magnolia 
and Palm Courses on Wednesday , February 3. Contact Robert E. Ceruti 407/365-1519. 

■ Gala 
The Chapter will sponsor its ninth annual black-tie Gala on Friday , February 5. Proceeds will 
benefit AFA's Aerospace Education Foundation as well as AFROTC scholarships and other 
aerospace education activities. Contact Thomas M. Churan 407/365-8330. 

■ Exhibits and Displays 
For each Gala table purchased, companies will be allowed 100 square feet of exhibit space. 
Exhibits will be on display during the two-day Sympos ium and Gala. Contact Pat Teevan 
703/247-5836. 

Name (print) Title 

Affiliation 

Address 

City State Zip 

Telephone (area code and number) 

My check covering the Symposium fee for AFA individual or Industrial Associate member of 
$350, payable to the Air Force Association , is enclosed. The fee includes one (1) reception/ 
buffet ticket with two drink vouchers and one (1) sandwich-lunch ticket. Note: Fee for 
nonmember is $375. 

__ Mark here if an extra guest reception /buffet ticket and/or lunch ticket is desired. 
Enclose $85 for the additional buffet ticket; $16 for the extra lunch ticket. 



Moscow is aggressively marketing air-to
ground weapons, including such Western 
look-alikes as "Harpoonski," "HARMski," 
and "Maverickski." 

The Fire Sale on 
Russian Missiles 

R uss1A has produced a wide range 
of fighters armed with sophis

ticated air-to-air and air-to-surface 
weapons and is making these inte
grated systems available on the open 
market at fire-sale prices. Much is 
known about the air-to-air missiles. 
Until recently, however, the West was 
largely ignorant about Russia's air
to-surface weapons. 

That's all changed. At the Dubai 
Air Show, held last December, Russia 
publicly exhibited, for the first time, 
late-model precision guided munitions 
(PGMs). Western analysts gathered 
valuable data. The latest Moscow Air 
Show, held in mid-August at the Gro
mov Flight Research Institute, revealed 
still more. 

What emerges from a lengthy re
view of these two events is a portrait 
of advanced systems that should give 
the West pause. The precision arms 
on display duplicate Western capa
bilities. Most startling are the huge 
size, heavy warheads, and astonish
ing speed of the missiles. Also of note 
is the ability of a single Russian 
weapon to perform missions across a 
range of targets. This flexibility-pro
vided by the diverse guidance-seeker 
packages-is attractive for cash-poor 

countries looking to get the biggest 
bang for the buck. 

The up5hot, in the view of many 
analysts, is the near-certain prolifera
tion of these weapons. This should 
greatly concern the United States, 
whose forces will face hostile nations 
possessing increasingly potent attack 
capabilities. 

The biggest exhibitor of air-to
ground weaponry was the recently 
formed missile production consortium 
Spetztekhnika. This organization was 
brought into being by a major reshuf
fling of the Russian aerospace indus
try, intended to make it more export
and market-oriented. It is a composite 
firm comprising a number of former 
missile design bureaus and producers. 

One of the more innovative mem
bers is Zvezda, a design bureau re
sponsible for the development of tac
tical air-to-surface missile weaponry. 
Among the more important weapons 
developed by Zvezda and displayed at 
the Moscow Air Show were deriva
tives of the Kh-35 antiship tactical 
missile, the Kh-31 air-to-surface mis
sile , and the Kh-29/25 air-to-surface 
missile. 

The Kh-35 multipurpose antiship 
tactical missile was publicly displayed 

By David R. Markov 

The Kh-31 (opposite), 
on display in the West 
for the first time at the 

Farnborough Air Show, 
virtually matches the 

capabilities of the 
AGM-88 High-Speed 

Antiradiation Missile. 
It is also available in an 

antiship variant. 
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for the first time in Moscow. This 
missile is produced in three variants
an antiship missile for use in an envi
ronment of heavy electronic counter
measures (ECM); an around-the-clock, 
standoff, surface-attack missi le for de
struction of surface and above-water 
targets; and a simulator of Western 
antiship missiles for training and air 
defense system testing. 

The "Harpoonski" 
Westerners gave the Kh-35 the nick

name "Harpoonski" in recognition of 
its similarity to the US Navy ' s 150-
mile-range AGM-84D Harpoon anti
ship missile and AGM-84E Harpoon 
air-to-surfa:::e weapon, also known as 
the Standoff Land-Attack Missile. The 
Russians , like their US counterparts , 
found that an inexpensive , high-pre
cision, rem::itely guided, air-launched 
weapon with a long range and con
ventional v1arhead was required to 
engage fixed targets outside the lethal 
range of air defense systems. Such a 
missile woL Id be intended to destroy 
such fixed targets as weapon storage 
facilities, power stations, and bridges. 

The Kh-~5 in its many variants is 
twelve fee : long, compared to the 
seventeen-f::>ot Harpoon, and 1.4 feet 
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in diameter, compared to the one-foot
wide Harpoon. The maximum speed 
of the missile exceeds 671 miles per 
hour, compared to the Harpoon ' s 647 
mph. The Kh-35 variants have a total 
missile weight of 1,058 pounds , com
pared to 1,730 for the Harpoon. The 
warhead size is the same for all three 
Kh-35 variants, 320 pounds, in con
trast to the 500-pound Harpoon war
head. The Kh-35 has a range of fro:11 
3.1 miles to eighty-one miles, depend
ing upon the variant. The Harpoon's 
range is sixty to 150 miles. 

The guidance unit for the antiship 
Kh-35 uses an inertial navigation sys
tem coupled with an active radar seeker 
to find the target in the terminal en
gagement phase. The air-to-surface 
Kh-35 variant uses an inertial thermal 
imaging system to engage fixed-site 
surface targets . At the Moscow Air 
Show, the Kh-35 was carried on dedi
cated naval tactical aircraft and dis
played in front of the MiG-27K, the 
navalized version of the " Fulcrum." It 
can also be carried on the navalized 
Su-27K "Flanker." 

" HARMski" is the name attached 
to another Russian weapon, the Kh-
31, which was displayed in Dubai in 
an antiradiation role only. This sy~-

tern is similar in capability to the US 
Standard or AGM-88 HARM anti
radiation missiles. Exhibitors' bro
chures state that there are four vari
ants of the missile: 

■ A precision weapon for destruc
tion of active radars of all types of 
medium- to long-range air defense 
systems, including US Patriot control 
and warning radars. 

■ An air-to-air, passive/active, radar
guided missile to attack early warning 
AW ACS-type aircraft and low maneu
vering long-range aircraft. 

■ A standoff antiship missile to 
strike maritime targets in heavy ECM 
environments. 

■ An antiradiation missile simula
tor for training and air defense system 
testing. 

The HARMski in its many variants 
is seventeen feet long and 2.5 feet in 
diameter. The maximum speed of the 
missile is 2,237 mph. The Kh-31 
weighs 1,323 pounds, except for the 
antiship variant, which weighs 1,443 
pounds. The warhead size is the same 
for all variants-I 98 pounds. 

A Weapon for Many Aircraft 
The Kh-31 has a range from 3.1 to 

43.4 miles , depending on the variant. 
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Zvezda, an innovati"Je designer for the market-oriented military consortium 
Spetztekhnika, has produced both the Kh-35 (above), which resembles the US 
Harpoon, and the Kil-25MP (below), with capabilities similar to the Maverick. 

The US HARM AGM-88 weighs abou: 
800 pounds with a 146-pound war
head, is fourteen feet long, and has a 
range of more than ten miles . The Kh-
31 can be carried on the MiG-:21 "Fish
bed," MiG-23/27 "Flogger," Su-24M 
"Fencer," MiG-29M/K Fulcrum, Su-
27M/K/KU/UB Eanker, and Yak-
141M "Freestyle." 

The anti ship va::-iant, the Kh-31 A 
supersonic all-....-eather antis:iip mis
sile, was displayed for the first time in 
Moscow. The basic Kh-3 I was modi
fied to conduct antiship missions, 
making it the wcrld's first supersonic 
anti ship missile designed specifically 
for use on tactical aircraft. The Kh-
31 A can be car::-ied on the Su-24M, 
MiG-29M/K, Su-27M/K/KU.1UB, and 
Yak-141M. 

Variants of the Kh-29 missile, known 
widely in the West as the AS-14 
"Kedge," were not disp layed . but bro
chures provided more specific opera
tional data on technical characteris
tics. This system is similar t:) the US 
Maverick (thus the name "Maverick
ski") in that it has ::wo different guid
ance seekers for the missile. One, a 
passive fire-and-forget television guid
ance, is found on the Kh-:29T. The 
other, a semiactive laser seeker, can 
be found on the Kh-29L. 

The Kh-29T is tied to an aircraft 
cockpit display and can either be fired 
and forgotten or directed tc a target 
through the pilot's TV display. The 
Kh-29L semi active laser homing mis
sile can be carried on the Su-24M, 
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MiG-29'.\1/K, Su-27M/K/KU/UB, and 
Ya.k-1411\.1, as can the T variant. 

The Kh-29T weighs 1,543 pouncs, 
and the Kh-29L weighs 1,455 pouncs. 
Eoth have a 705-pouncf penetrating 
\Warhe:1,::. designed to attack missile
ha::-::lened shelters, runways , large 
bridges, a:,d industrial facilities. Bot:i 
are thirteen feet long and I .3 feet i:1 
di:1meter and have a minimum/maxi
m.1:n range of I .2 to nineteen miles. 
h ::ontras.t, the Maverick has a laun,::n 
weight of 662 pounds , a much smaller 
29f-pound blast fragmentation war
he:1d, 3nd a range of only 0.6 to four
teen miles . 

Another Like Maverick 
The Kh-25 is an example of fi::st-

5er.erat:on Russian precision guided 
muniti;::,ns and was designed by the 
Z•,;ezda Design Bureau. This famJy 
of mis~.iles currently equips many 

Russian attack aircraft and was on 
display. Like the Kh-29, the Kh-25 
resembles the US Maverick with its 
multiple guidance seekers to perform 
different missions. The Kh-25 family 
comprises the laser-guided Kh-25ML 
(six to twelve mile range), the anti
radiation Kh-25MP(twenty-five miles), 
and the radio command-guided Kh-
25MR (six miles). 

The Kh-25MR, at 705 pounds, dif
fers in launch weight from the other 
two versions, which weigh 66 I pounds 
each. However, all three missiles have 
a 200-pound warhead. The maximum 
speed varies, from the Kh-25MR's 
2,0 I 3 mph to 1,900 mph for the Kh-
25ML and Kh-25MR. 

The Kh-25MP is the longest mem
ber of the family at fourteen feet, 
while the Kh-25ML and the Kh-25MR 
are thirteen feet long. All three mis
siles are eleven inches in diameter. 

The US Maverick is closer in capa
bilities to this missile family than to 
the Kh-29 . 

Brochures handed out by Zvezda 
also indicated several modifications 
under developmental consideration for 
the Kh-25 missile family. These would 
include the addition of a television
guided seeker and an imaging infra
red guidance seeker. The Kh-25 fam
ily is carried on many older aircraft 
platforms, such as the MiG-21, MiG-
23/27, Su- l 7M, and Yak-38. The Kh-
25 was also observed on newer planes 
such as the Su-24, Su-25 , MiG-29, 
and Yak-141M. 

Another unit of the consortium 
Spetztekhnika, the Raduga Design 
Bureau, develops antiship and fixed
target missiles . In Moscow, Raduga 
displayed its Airborne Supersonic Mis
sile (ASM-MSS) and a new-generation 
air-launched cruise missile. These 
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The 1,235-pound KAB-500Kr is a television-guided aerial bomb designed to 
destroy stationary targets with its 837-pound warhead. Its cousin, the KAB-1500L
Pr, can pierce targets encased in up to seven feet of concrete. 

arms represent new and unique capa
bilities fo r tactical Russian carrier air
craft, such as the MiG-29K and Su-
27M/K/KU/UB , and for landbased 
bombers, such as the Su-24M and Tu-
22M "Backfire." 

The ASM-MSS was displayed un
der the two centerline pylons on the 
Su-27K Naval Flanker, wedged be
tween the engine inlets. The missile 
uses a rocket/ramjet propulsion sys
tem to reach Mach 3 at high altitude. 
This is by far the largest anti ship mis
sile currently deployed on any tacti
cal naval aircraft in the world. The 
brochures touted the ASM-MSS ' s 
ability to attack carrier battle groups, 
amphibious groupings, convoys, or 
single ships in a heavy ECM environ
ment. Currently it can be carried only 
on the Su-27K and Tu-22M aircraft. It 
could be modified to attack fixed-site 
surface targets . 

Russia's Conventional ALCM 
A line drawing of an air-launched 

cruise missile also appeared in the lit
erature handed out by Spetztekhnika. 
This missile would be launched from 
an aircraft against a stationary ground 
target with known coordinates, such 
as a powerplant. This system is simi
lar to the US conventionally armed 
AGM-86C air-launched cruise mis
sile (ALCM), which was first used 
operationally in Operation Desert 
Storm. 

Both the US and Russian missiles are 
twenty feet long and two feet in diam
eter. The Russian missile weighs 2,756 
pounds, while its US counterpart weighs 
3,200 pounds. The Russian missile can 
carry cluster munitions or a 904-pound 
penetrating warhead, similar to the 
1,000-pound high-explosive blast 
fragmentation warhead of the AGM-
86C. Launch range qualities are simi
lar, 311 to 500 miles, as are the mis
siles' cruising speeds, which are 365 
and 568 mph. 

The missile would be guided to its 
target by an inertial, Doppler-based, 
terrain-following. and space naviga
tion system and would have a circular 
error probable ofnine feet. The AGM-
86C uses both a terrain-following map 
system and the Global Positioning 
System for guidance updates, which 
is similar to the Russian system. No 
aircraft platforms for this missile were 

designated, but the Tu-160 "Black
jack," Tu-142M "Bear," Tu-22M3 
Backfire, Su-24M Fencer, and pos
sibly Su-27M/K/KU/UB Flanker could 
carry this missile. 

In addition to air-to-surface missiles , 
the Russians displayed and discussed a 
family of heavy guided bombs, several 
examples of which were loaded on, 
and displayed in front of, the Su-25 
and MiG-27 attack aircraft . 

One of these, the KAB-500Kr, is a 
television-guided, aerial bomb de
signed to destroy stationary targets 
that require the bomb to penetrate 
concrete. These include bridges, for
tifications, and runways . The bomb is 
ten feet long and one foot in diameter. 
The KAB-500Kr weighs 1,235 pounds 
and has a concrete-piercing warhead 
weighing 837 pounds. The bomb can 
be launched from altitudes of 0.3 to 
3.1 miles and is able to fly at speeds 
ranging from 341 to 682 mph. 

Another GBU-type weapon , the 
KAB - 1500, has two models that use a 
semiactive laser vane-type seeker and 
have the same launch altitude and 
speed as the KAB-500Kr. The KAB
l 500L-Pr is designed to destroy small , 
deep, extremely hard targets, such as 
reinforced concrete fortifications, nu
clear weapon storage facilities . and 
command posts. The warhead can 
penetrate soil to a depth of sixty-six 
feet and pierce reinforced concrete to 
a depth of seven feet. 

The KAB-1500L-F is designed to 
destroy ground targets like military
industrial facilities , concrete fortifi
cations , and other hardened targets. 
Both models of this bomb are fifteen 
feet long and two feet in diameter. 
This bomb weighs 3,439 pounds and 
has a blast warhead weighing 2,601 
pounds. Both models of the KAB-
1500 are unlike any Western GBU. 
Their closest counterpart is the GBU-
28/B, which weighs 4,700 pounds and 
was used for the first time in the Per
sian Gulf War. 

Like the United States, Russia has 
begun developing, producing, and 
selling precision weapons to the world 
at large . With trade in such weapons 
likely to expand, a continued under
standing of these weapons and their 
capabilities is vital to the planning, 
preparations , and conduct of any fu
ture conflicts with nations that have 
these devastating weapons. ■ 

The ASM-MSS is thirty-two feet 
long, and its body diameter is 2.5 
feet. The missile weighs a whopping 
9 ,921 pounds and contains a 705-
pound penetrating warhead. Its range, 
ninety-three miles, can be increased 
to 155 miles when flown on high
altitude cruise with a thirty-mile low
altitude terminal phase. It travels at 
Mach 3 at high altitude and Mach 2. I 
at sea level. The ASM-MSS relies on 
a navigation and internal control sys
tem to guide it to the target and uses 
an active/passive radar seeker in the 
midcourse and terminal phases to 
acquire the target. David R. Markov is on the staff of the Institute for Defense Analyses in Alexandria, Va. 
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This South American nation has flown 
F-16s for almost a decade without 
a major mishap. 

Venezuelan Falcons 
Photographs by Lans Stout 

Dense forests, Andean highlands, and 
wide plains are all part of the varied 

geography in a nation about twice the 
size of California. Above, a Venezu

elan Air Force F-16 and Mirage zip 
through a mountain pass. The F-16, a 

little slower but much more agile, is 
used mostly as a multirole fighter and 

for ground support, while the Mirage 
shoulders much of the burden for 
intercept and bombing missions. 
Right, an F-16 banks out of Base 

Liberator near Maracay City (about 
fifty miles west of Caracas). 
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Though it rarely finds its way into US 
headlines, oil-rich Venezuela (a 

founding member of OPEC) wields 
significant power in an important 
region. Group 11 Mirage pilot Lt. 

Francesco Orlando (opposite, left) 
and Group 16 F-16 pilot Capt. Eli 

LaBarca helped build ties between 
this South American nation and the 

US by taking part in a Red Flag 
exercise at Nellis AFB, Nev., where 

they quickly established a reputation 
for aggressive tactics. 
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Maj. Hector Diaz (right) uses the 
international language of hand flying 

during a postf/ight debrief with Lt. 
Manuel Ramirez under a flight-line 
shade that protects them from the 

equatorial sun. Below, maintainers 
labor to keep an F-16 in top shape. 

The VAF has racked up ten years of 
mishap-free flying in the F-16-

a tribute to the skills of Venezuelan 
maintainers in a challenging 

environment. 

Squadrons of F-16s and Mirages 
flying out of the same base at 

Maracay make for some healthy 
intraservice rivalry. Venezuela's 

twenty-two M,'rages were recently 
upgraded to the 50EV standard, which 

boasts improved avionics and 
powerplants and added canards. Its 

twenty-four F-16s will soon receive an 
Operational Capabilities Upgrade. 

66 AIR FORCE Magazine / December 1992 



Above, Air Force Reserve A-10s from 
the 930th Fighter Group at Grissom 

AFB, Ind., flew nonstop to Maracay to 
train with the Venezuelan F-16s. The 
nation's sparsely populated interior 
permits lots of low flying over long 

distances. The A-1 0 pilots were 
impressed by the VAF's aggressive
ness, and the Venezuelans admired 

the A-10's close air support 
capabilities. 
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Col. Arturo Garcia is the commander 
of Group 16. In 1983, he was part of 

the first group of six Venezuelans to 
visit Luke AFB, Ariz., for flight 
training in the F-16. He led his 

squadron back to the US this year for 
participation in Red Flag at Nellis 

AFB. The Venezuelans flew nonstop 
with the aid of a VAF-modified Boeing 

707 tanker, which made a good 
impression on their hosts at Nellis. 
Colonel Garcia views international 

cooperation as the linchpin of 
security. "South America, North 

America, it is all America," he says. 
"Democracy is what we all have 

in common." 
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The Air Force needs these technologies 
for its own use, but many of them will 
also have commercial spinoffs. 

Look What the Labs 
Are Cooking Up 

W HEN your unglasses automati
cally turn a shade darker to 

adjust to the glare of bright sunlight, 
think of the Air Force. 

The folks at Air Force Materiel Com
mand would say the same to the sports 
fan flicking through scores of TV chan
nels courtesy of direct satellite links, 
the airline passenger enjoying the com
fort of travel on a jumbo jet, and the 
transatlantic telephone caller whose 
connection is crystal clear thanks to 
fiber-optic lines. 

Just think of the Air Force, because 
one of its laboratories produced the 
enabling technology behind each ad
vancement. 

It's a story that often goes untold. 
Officials at AFMC are intent on cor
recting this oversight. "We haven't done 
a good job in the past of publicizing the 
advances in technology that have come 
as a result of Air Force research," says 
Gen. Ronald Yates, AFMC' s com
mander. The General , whose headquar
ters is at Wright-Patterson AFB, Ohio, 
says that the service is emphasizing 
the potential commercial applications 
of basic research. 

"Dual use of Air Force research by 
both the military and commercial sec
tors of the nation is more important 
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than ever," says General Yates. "Na
tional strength involves not only mil
itary strength but also economic 
strength, and the importance of main
taining our position as a world eco
nomic leader has come into sharp fo
cus for the Air Force." 

That theme was recently highlighted 
when officials of AFMC previewed 
some of their most promising research 
at the Air Force Association's Na
tional Convention last September in 
Washington, D. C. The underlying 
technology promises to lead not only 
to a far more capable Air Force but 
also to commercial spinoffs that could 
boost US companies. 

Advances in optical signal process-

By James Kitfield 
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ing, for instance, could vastly im
prove both military target identifica
tion and tracking and industrial parts 
inspection by US industry. Laser-aided 
telescopes that can accurately mea
sure atmospheric distortion and im
prove communications with Air Force 
satellites are already helping astrono
mers explore uncharted expanses of 
the universe . Portable laser medical 
packs promise to aid medics in cau
terizing wounds and stabilizing pa
tients on battlefields and at civilian 
accident sites of the future. New 
computer-based aircraft maintenance 
systems will become common on mili
tary and commercial flight lines around 
the world, as well as in auto repair 
shops. Processes to encourage the 
appetite of pollution-eating bacteria 
may become standard at environmen
tal cleanup sites of the future. 

The Premier Technology 
The twen tieth century has been 

dominated by electronics. Given re
cent advances, however, some scien
tists believe that the premier technol
ogy of the next century will be optics . 
One of the believers is Dr. Joseph 
Horner of the Air Force's Rome Labo
ratory, Griffiss AFB , N. Y. Dr. Horner, 
who works at a Rome branch at Hans
com AFB, Mass., is an expert on op
tical signal processing. 

The military need that is driving op
tical signal processing is automatic tar
get recognition and tracking, whether 
it involves a pilot searching for a Scud 
missile launcher or a cruise missile 
homing on a target. Present systems 
use electronics and microprocessing, 
breaking down data gathered by sen
sors into digital code processed by a 
computer. However, today's systems 
are overmatched by the extreme! y high 
closing speeds of modern aircraft and 
missiles and by the huge amount of 
information that must be processed 
quickly. The effectiveness of these 
systems is limited by the relatively 
slow computing speed and processing 
capability of on-board computers. 

By contrast, optical processing sys
tems more closely resemble the inter
face between the eye and the brain. 
The eye takes in an entire, three
dimensional scene at once and trans
mits that image to the brain. If the 
brain recognizes a general pattern 
stored under the heading of " tree," or 
"automobile," or "Scud," then it auto
matically identifies it as a match. 

"Though the technology is in its 
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infancy, optics have the advantage of 
inherently operating in three dimen
sions, which more accurately reflects 
our world," says Dr. Horner. With 
optics, he says, there's no need to 
break down each object in the field of 
view into zeroes and dots that must be 
reassembled by a computer. "Once 
you can see the target, and you have 
the right filter , this system literally 
works at the speed of light." 

Though it may sound simple in 
theory, this ability to "see" the target 
in a meaningful way and match it 
against stored memory for possible 
"recognition" hinges on the conflu
ence of some very sophisticated tech
nologies. To solve the "vision thing," 
Dr. Horner says, he and other scien
tists are conducting optical signal pro
cessing experiments using holographic 
devices , photorefractive optics, and 
phase-only filter correlators. They are 
further along, he says, in developing 
filters for stored pattern recognition . 

Also highly promising is the indus
trial potential of such optical signal 
processing. That probably explains, 
says Dr. Horner, why Japanese scien
tists have taken an especially keen 
interest in this technology, as have 
US firms . "When you take applica
tions such as industrial inspection , 
you often find that digital equipment 
is just not fast enough," says Dr. 
Horner. "With an optical system, once 
you have the right filter, you can in
stantly identify a defective part com
ing off an assembly line ." 

Solving a Centuries-Old Problem 
The Air Force has long needed to 

image, track, communicate with, and 
collect data from its extensive net
work of satellites. AFMC officials at 
the AFA Convention disclosed that 
much of this work is conducted at the 
Starfire Optical Range in the south
east corner of Kirtland AFB, N. M. 

The central problem facing Air 
Force personnel at Starfire was one 

that has confounded astronomers for 
centuries: atmospheric turbulence. 
Light from astronomical objects can 
travel millions of miles without dis
tortion in the vastness of space, only 
to be skewed in the fraction of a sec
ond it takes to travel the last few miles 
through Earth's relatively dense at
mosphere. 

Enter laser guidestar adaptive op
tics, developed at the Air Force's 
Phillips Laboratory . By using light 
from a bright star, or "guidestar," sci
entists can measure with a wavefront 
sensor the distortions caused by the 
atmosphere. If no bright star exists in 
the section of sky they want to ex
plore, researchers can generate an ar
tificial guidestar by focusing a pow
erful laser beam in the atmosphere. 
Feedback on atmospheric distortions 
then goes into a high-speed computer, 
which corrects the distortions by ad
justing a deformable mirror inside the 
telescope. The result is a telescope 
operating near its theoretical resolu
tion limit-a revolutionary develop
ment. 

"Every time we point our telescope 
to a new area of the sky, we discover 
something that has never before been 
seen by any ground-based astrono
mer," says Capt. Mark Jelonek, an 
experiment leader in laser guidestar 
optics at Phillips. He says that the 
technology will allow astronomers to 
increase the resolution of their giant 
telescopes by a factor of fifty, perhaps 
more. 

Observers at Starfire, for instance, 
have identified never-before-seen stars 
in the trapezium of the constellation 
Orion , which astronomers have been 
studying for centuries. 

It is one more way, says Captain 
Jelonek , that the Air Force is sharing 
and transferring its research to the 
outside world-in this case, acade
mia. "Astronomers from around the 
world are now submitting proposals 
to use our adaptive optics system to 
support their research projects, and 
in the future they' II come to the 
Starfire Optical Range to conduct 
that research ." 

Lasers Get Small 
If researchers with the Phased Inte

grated Laser Optics Technology (PI
LOT) program at Phillips have their 
way, the days of the hastily applied 
compress to stop bleeding on the battle
field may be numbered. Since it was 
established in 1985, the PILOT pro-
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gram has focused on developing small 
but ever-more-powerful lasers for a 
variety of uses. During that time, they 
have become twenty times more pow
erful than individual semiconductor 
lasers. 

That kind of increase in power with
out sacrificing portability has led to 
the development of the Laser Medical 
Pack, a completely self-contained la
ser package that fits ins ide a beltpack 
and runs on batteries . Researchers at 
Phillips say that it will soon be fitted 
with common VCR camcorder batter
ies for even easier operation. The 
prototype system weighs only six 
pounds but boasts output power in
tense enough to allow medics or res
cue personnel to cauterize bleeding 
wounds. To do the same job today, 
technicians must have a standard Ar
gon laser half the size of an office 
desk, plus an electrical outlet. 

"The Laser Medical Pack is also 
relatively inexpensive compared to 
laser systems being used for medical 
applications today," says Capt. Mike 
Prairie of Phillips Laboratory. "By 
changing fiber tips, it can function 
either as a cauterizer or a laser scal
pel." 

Captain Prairie says that lasers be
ing developed under the PILOT pro
gram have a variety of civilian uses as 
well. "One application with civilian 
utility is chemical sensing for pollu
tion monitoring, where a laser of the 
right color is used to probe the emis
sions of a smokestack or automobile 
exhaust pipe to determine pollution 
levels," he says. "Another potential 
use is eye-safe laser radar to detect 
wind shear from an ai rcraft or to de
tect speeding motorists. Those are only 
a few of the applications." 

Information on the Flight Line 
Armstrong Laboratory ' s work on the 

Integrated Maintenance Information 
System (IMIS) is perhaps more evolu
tionary than revolutionary , but it is 
poised to take a giant step forward with 
the appearance of portable integrated 
information systems on the flight line. 
Gone are the days, say researchers, of 
stacks of grease-smudged technical 
manuals at workstations, parts-ordering 
snafus, and flight line technicians 
scratching their heads in confusion. 

IMIS is the last of three phases of a 
project that began in 1982 with the 
introduction of electronic manuals on 
the flight line. Using the large storage 
capacity and search capability of what 
is essentially a small, microprocessor
driven computer, "electronic manu
als" helped eliminate the need fo r 
voluminous technical manuals on :he 
flight line. 

Phase II began with the addition of 

an interactive diagnostics capabi lity 
to these computers, allowing mainte
nance technicians to hook portable 
systems directly to the aircraft for 
fault detection. 

The Phase III prototype demonsrra
tion now under way has seen these 
portable computers further upgraded 
to completely integrated information 
systems linked to maintenance com
puter systems with mainframe power. 
That has placed an unprecedented 
amount of information at the finge r
tips of the flight line technician. He or 
she now has electronic technical manu
als, diagnostics instructions, work 
orders, direct parts orders , historical 
data, and step-by-step maintenance 
instructions. 

"The key advantage of these inte
grated information systems is that they 
are so portable, which means they 
don't require nearly as much deploy
able airlift space as earlier systems, " 
says Robert Johnson, chief of opera
tional logistics at Armstrong Labora
tory. "We've redesigned the technical 
database itself, so that less experi
enced personnel can do a far wider 
array of maintenance tasks." 

IMIS :ias reduced the number of 
components falsely identified as de
fective, cut demand on parts supply 
through direct and accurate parts order
ing, and lowered the requirements for 

James Kitfield is a defense correspondent in Washington, 0 . C., and winner of the 
1991 Gerald Ford Prize for Defense Journalism. His most recent article for A1R 

FoRcE Magazine was "Demise of the Aggressors " in the August 1992 issue. 

70 

shop-level support and test-equipment 
backup. Programs already signed up 
for IMIS include the B-2 bomber, E-8 
Joint Surveillance and Target Attack 
Radar System aircraft, and F-22 
fighter. 

Commercial aircraft-makers and 
automobile companies have closely 
followed the project. "We've talked 
to all the major airframe manufactur
ers, as well as to General Motors," 
says Mr. Johnson. " I also brief the 
Federal Aviation Administration on 
the project each year. I think you'll 
see commercial applications for IMIS 
in the airline and automobi le indus
tries fair! y soon." 

Harnessing Hungry Bacteria 
Air Force scientists are looking to a 

very old source for help in combating 
fuel spills. "Fuel has been in our sub
surface practically since time began, 
so it's not surprising that Mother Na
ture provides bacteria that over the 
centuries have developed the ability 
to feed on fuel hydrocarbons," says 
Capt. Catherine Vogel, an expert in 
bioremediation at Air Force Civil En
gineering Support Agency (AFCESA) 
at Tyndall AFB, Fla. "The problem is 
that these microorganisms use up all 
their oxygen in the process, and new 
oxygen can't infiltrate the soil fast 
enough to keep the biodegradation 
process going." 

The solution developed by research
ers at AFCESA is a process dubbed 
"bioventing." Technicians inject air 
into a contaminated area through 
shafts , greatly increasing the amount 
of pollutants removed through bio
degradation. Other experiments have 
succeeded in optimizing the appetites 
of nature's own pollution-eaters. At 
fuel spills in arid climates, for in
stance, researchers developed a sprin
kler system that added moisture to the 
soil, enhancing biodegradation. In 
Alaska, they experimented with ways 
to alter the soil to keep biodegrada
tion going longer, first by placing in
sulation over the contamination site, 
then by passing warm water through 
the soil. 

AFCESA has expanded its bio
venting experiments to eighty sites 
across the US, and the technology 
appears to have a promising commer
cial future. "The Environmental Pro
tection Agency is keeping close tabs 
on this process, because they fully 
recognize the possibilities," says Cap
tain Vogel. ■ 
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Valor . 
By John L. Frisbee, Contributing Editor 

"Here Am I. Send Me." 
Karl Richter's heroism and 
commitment are as much an 
inspiration to his successors 
as they were a quarter-century 
ago to his comrades who flew 
Downtown. 

A NATION that does not honor its 
heroes , it has been said , loses 

its soul. The soul of a military organi
zation is its esprit de corps, arising 
from the memory of heroic deeds in 
the past. When Montgomery, Ala. , of
fered to donate a static display air
craft to Air University as a memorial , 
AU Commander Lt . Gen . Charles G. 
Boyd had a better idea. A statue of a 
distinctive hero would have greater 
inspirational impact on rising genera
tions of blue-suiters . Montgomery city 
officials joined enthusiastically in rais
ing funds for the statue. 

General Boyd, a former F-105 pi
lot, recipient of the Air Force Cross , 
and for nearly seven years a POW in 
North Vietnam , could have elected to 
memorialize one of the many distin
guished generals whose careers are 
associated with Maxwell AFB . Instead 
he chose twenty-four-year old 1st Lt. 
Karl W. Richter, whose extraordinary 
courage, commitment , and determi
nation to excel would be an inspira
tion to the thousands of young Air 
Force people who pass through the 
Air University each year. 

Why Lieutenant Richter? 
During his years at the Air Force 

Academy, Karl Richter 's overarching 
goal was to become a fighter pilot in 
southeast Asia. After graduating in 
1964, he completed pilot school and 
operational training in the F-105 
"Thud." Declining leave, he flew his 
fighter-bomber directly to Thailand 
to join the 388th Tactical Fighter 
Wing and then -Captain Boyd at Ko
rat RTAFB in April 1966. 

F-105 pilots who flew "Downtown" 
into North Vietnam's Route Package 
One to attack the most heavily de
fended targets in the history of air 
warfare were judged by their contem
poraries against four standards : cour
age , skill, aggressiveness, and ea-
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gerness for combat. Lieutenant Rich
ter entered this deadly game with en
thusiasm and disregard for his own 
safety. He soon became a flight lead
er, volunteering for the most hazard
ous missions . He believed his most 
important contribution , next to de
stroying enemy targets, was to pass 
along his growing knowledge of tac
tics to newly assigned pilots . 

The F-105 was designed in the 
1950s for low-level delivery of nuclear 
weapons, not for air-to-air combat with 
the enemy 's maneuverable MiGs . 
Nevertheless, Thud pilots often had 
to defend themselves against attack
ing fighters . On September 21 , 1966, 
Lieutenant Richter used the tremen
dous firepower and speed of his F-
105 to become one of the first Thud 
pilots-and the youngest-to shoot 
down a MiG-17. 

At the time of his tour with the 
388th, forty-three percent of F-105 
pilots were either killed or declared 
missing in action before completing 
100 missions in the North. As he ap
proached the 1 00-mission mark, Lieu
tenant Richter asked permission to 
fly a second 100 missions. He be
lieved his combat experience should 
be used to advance the war effort. 

That experience paid off hand
somely on April 20, 1967. Richter led 
a defense-suppression flight of F-1 05s 
through weather that obscured navi
gation references and into intense 
enemy fire . His flight destroyed or 
pinned down enemy AAA and SAM 
crews, enabling the strike force to 
eliminate an important railroad tar
get. Lieutenant Richter , who had al
ready won the Silver Star, was award
ed the Air Force Cross for his skill 
and heroism that day. 

Karl Richter's total commitment was 
reflected in the goals he set. After 
completing his second F-105 tour in 
the North , he hoped to fly F-1 00s on 
in-country missions , then serve as a 
forward air controller , covering the 
spectrum of tactical air combat. He 
doubtless would have fulfilled his plan 
if fate had not intervened. 

On July 28 , 1967, after completing 
his second 100 missions, Lieutenant 
Richter was checking out a newly as-

signed pilot. He took his aircraft down 
on a bridge, instructing the new wing
man to stay aloft and observe. His 
aircraft disabled by flak , he had to 
punch out over very rough country 
studded with sharp pinnacles of karst 
(uneven limestone). The wingman 
saw a good chute , and an Air Res
cue Service force heard Richter's 
beeper, but when they located him, 
he was near death from multiple inju
ries probably caused by striking a 
karst formation. He died aboard the 
rescue helicopter. 

A history of the 388th Tactical 
Fighter Wing notes that among those 
who did not come back from the North 
were the wing 's vice commander, Col. 
John P. Flynn, and commander, Col. 
Edward Burdett . Significantly, their 
names are followed by that of 1st Lt . 
Karl W. Richter, "a name that has 
become an inspiration to those who 
fly 'Downtown. '" 

The statue of Karl Richter was un
veiled at Maxwell AFB on June 13, 
1992. An inscription from the prophet 
Isaiah at its base reads: "Whom shall 
I send, and who will go for us? Here 
am I. Send me." These words epito
mize Karl Richter's spirit of commit
ment-a spirit that underlies the Air 
Force tradition of valor in the service 
of this nation. It will inspire those who 
follow him, as it did his comrades 
who flew Downtown. ■ 

1st Lt. Karl W. Richter after becoming 
the Air Force's youngest MiG-killer. 
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AFA's Gerrity Award goes to the 9th Air 
Force loggies for achievements in the 
Persian Gulf War. · 

Logistics Heroes 
By Amy D. Marchand 

W HEN the Air Force launched the 
Persian Gulf War buildup, it 

had access to a few local si tes with 
prepositioned equipment and no ac
tual base infrastructure. In short or
der, however, 9th Air Force logisti
cians changed all that. 

Within a few weeks, USAF was 
able to deploy and bed down 1,229 
aircraft. On the Arabian Peninsula and 
the island of Diego Garci a and in 
Egypt, the Air Force was operating 
from twenty-five bases, built up with 
$1.3 billion in equipment. The service 
could provide housing for 55,000 uni
formed men and women. 

When combat began on January 17, 
199 1, 9th Air Force logisticians really 
picked up the pace. They helped USAF 
fighter units redeploy and reconsti
tute. They supplied 138.6 million 
pounds of ordnance, 824 million gal
lons of fuel, tons of other consumables, 
and a steady flow of repaired engines 
and other subsystem s, even as the 
combat aircraft were cranking out an 
unp recedented 66, 128 combat sorties 
in forty-two days. 

Throughout the war, the overall 
mission capable rate of Air Force air
craft never fell below ninety-three 
percent. 
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The contributions of logisticiar.s to 
the coalition's stunning victory in the 
Gulf War were recognized at AFA's 
National Convention last September 
in Wash ington, D. C. For leading the 
units through this turbulent and de
manding period, Col. William M. Rider 
received the 1992 Thomas P. Ge rrity 
Memoricl A ward, the highest honor 
AFA be~tows in logistics. AF A hon
ored his "timely, effective, and effi
cient action to assure combat readi
ness and air victory." 

Colon~) Rider, the deputy chi ef of 
staff, Logistics, for 9th Air Fo rce, 
Shaw AFB, S. C., advises the com
mander on aircraft and munit ions 
maintenance, transportation, supply, 
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logistics plans, and contracting. Dur
ing the Gulf War, that commander 
was Lt. Gen. Charles A. Horner, the 
air boss of Operation Desert Storm. 

The "Logistics Hero" 
In recommending Colonel Rider for 

the AFA award, the leaders of 9th Air 
Force pointed out that he and his team 
of logisticians had "orchestrated the 
largest logistics buildup over the great
est distance since World War JI." 
General Horner had high praise for 
the Gulf War logistics team, hailing 
Colonel Rider as the "logistics hero of 
Desert Storm." 

Shortly after the war ended. Gen
eral Horner observed, "Every time 
we'd give the logistics people a hard 
task, they· d succeed." Later, the air 
boss related a story that illustrates 
the efficiency of the logistics opera
tion: 

"One afternoon, I turned to my lo
gistics chief, Col. Bill Rider, and told 
him I wanted to move the F- I 6s [from 
southern and central Saudi air bases I 
up where the A- I Os were. near Dhah
ran, so we could get more sorties and 
more time over the battlefield out of 
them. 'Would you please look into it,· 
I said, 'and see if there are any show
stoppers?' 

"The next day at a staff meeting, I 
said, 'How's the move coming?' I 
thought they would say they were 
working the problem. They responded, 
'The F- I 6s are there now.' That's what 
these young logistics people brought 
to this war-tremendous enthusiasm 
and tremendous confidence." 

That enthusiasm and confidence 
translated into flexibility and a bent 
for coming up with innovative ideas 
and solutions. 

Frequently, the advance plans of 
Operation Desert Storm had to be 
changed quickly to accommodate the 
demands of war. For example, the 
prewar aircraft maintenance plans 
called for deployment to each air base 
ofan Intermediate Level Maintenance 
package. However. Colonel Rider's 
team coordinated its maintenance ef
forts with the logisticians of US Air 
Forces in Europe. Then, at existing 
USAFE facilities, they established 
"Queen Bee" centers to repair spare 
aircraft engines, augmenting the cen
ters with personnel and eljuipment 
sent from the US. 

Concentrating the work at these sites 
reduced the number of personnel re
quired in the Persian Gulf theater, and 
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the Queen Bee shops proved more 
efficient and capable than the pro
posed bare-base facilities in the war 
theater. 

The 9th Air Force logistics team 
established three aircraft forward op
erating locations-at Al Jouf, King 
Khalid Military City near Hafar al 
Batin on the northern Saudi border, 
and King Fahd International Airport. 
These bases proved invaluable in the 
drive to "turn" combat aircraft rap
idly, generate sorties. and maintain 
overwhelming pressure on Iraqi Air 
Force units. 

The average duration of an actual 
wartime sortie was much longer than 
specified in prewar planning, as were 
the actual number of sorties per air
plane. The 9th Air Force logisticians 
recognized this early in the game. 
making it possible for USAF to speed 
necessary parts to the area to sustain 
the pace of air operations. Central Air 
Forces, the air component of US Cen
tral Command (provided mainly by 
9th Air Force). was the only coalition 
air organization to exceed preplanned 
sortie rates. 

When insufficient munitions stor
age at austere bases posed a problem, 
Colonel Rider and his logistics team 
established a depot in central Saudi 
Arabia to provide sufficient storage 
capacity for fourteen million pounds 
of high-explosive weapons. With this 
depot, the Air Force could count on 
having a thirty-four-day supply of 
munitions on the ground when Op
eration Desert Storm began. Three 
replenishment ships riding al anchor 
in nearby seas carried another ten 
days' worth of ammunition. 

The munitions from these stock
piles were redistributed daily. Proof 
of the plan's success, according to 
Colonel Rider's nomination, was that 
"no missions were canceled for [lack 
of] munitions and all aircraft were 
flown with full munitions loads." 

Saving the Computer 
The flexibility of the logistics op

eration was further reflected in the 
Air Force's determination that it did 
not need to import into the theater a 
special supply computer to keep track 
of materiel requisitioned and deliv
ered to fighting units. 

Originally, plans called for the de
ployment of a large computer. to be 

housed in Tactical Shelter Systems. 
Rather than risk damaging delicate 
computer equipment, however, Colo
nel Rideropted to use centralized com
puter support provided by the system 
at Langley AFB, Ya. Field units re
ceived data-processing terminals; a 
dedicated channel on a military satel
lite provided instantaneous access to 
the US-based computer. 

This step not only protected the 
fragile equipment from possible dam
age but also reduced the number of 
computer operations personnel, stock
control technicians, and materiel
accounting personnel from 400 to 300. 

Prepositioned assets were crucial 
to the success of Operation Desert 
Storm. In Oman, the United States 
overthe years had delivered and stock
piled military equipment and con
sumables estimated 10 be sufficient to 
support 30,000 personnel and 750 air
craft at fourteen beddown locations. 
The Oman stockpiles actually sup
ported 55,000 personnel and 1,229 
combat aircraft at twenty-five bed
down locations. 

The stockpiles were only part of the 
story. Gelling such items 10 the points 
of greatest need amounted to one of 
the greatest logistics challenges of 
Desert Storm. Prepositioned assets in 
Oman had to be hauled to distant des
tinations. International border clear
ance processes and customs inspec
tions sometimes held up high-priority 
cargo for as much as a week. 

The scope of the problem was de
scribed by Colonel Rider in a postwar 
interview. "Our trucks would drive 
from Oman into the United Arab Emir
ates and then into Saudi Arabia," he 
explained. "At the border, there might 
be a customs agent who was not en
tirely clear about what the cargo was 
for. and he would refuse permission 
to enter Saudi Arabia. 

"Sometimes we ' d have twenty-five 
to thirty trucks loaded with munitions 
or some other important cargo held up 
by the customs people . They might 
stay there for a week or so until we 
could get the proper authority to re
lease it." 

The Colonel noted a bright spot, 
however. ''We didn't have that prob
lem when we flew the equipment or 
supplies in by C-130. They landed at 
military fields well inside Saudi Ara
bia. Much simpler." ■ 

Amy 0 . Marchand is a former Editorial Associate of AIR FORCE Magazine 
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In this recent issue paper, AFA 
denounces the opportunists who under
cut the nation's plans for orderly military 
reductions. 

Keeping Faith 
With the Force 

T HE DEFENSE drawdown has had a 
devastating impact on the men 

and women of the armed forces. At least 
one million of them-active-duty ser
vice members, Guardsmen, Reservists, 
and civilian employees-will be dis
placed, along with their families, before 
these reductions have run their course. 

The pain is not limited to those who 
have been released or otherwise af
fected directly. Keenly aware that ad
ditional force reductions are coming, 
millions of other military members and 
defense workers look to the future with 
apprehension and uncertainty. Earlier 
this year, the Air Force Deputy Chief 
of Staff for Personnel told the Senate 
that "the anxiety factor for our people 
is almost off the chart." 

Their anxiety is compounded, un
fortunately, by political opportunists 
who dismiss plans for orderly force 
reductions and clamor incessantly for 
deeper and faster reductions. We de
plore such irresponsible behavior and 
declare our support for the phased draw
down proposed by the Department of 
Defense in its Base Force concept. We 
have seen no better or more equitable 
solution to implement the sweeping 
reductions that have been mandated. 

We also pledge the full strength 
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and commit□ent of the Air Force As
sociation to the men and women of the 
armed forces, those who will be re
leased as well as those who will re
main. Others may forget their contri
butions to the nation or overlock the 
difficulty they now confront. This 
Association will not forget them, and 
we will do our utmost on their behalf. 

We further declare our commirment 
to veterans, retired military members , 
and their families, who are feeling the 
repercussions of a rampant demand to 
cut military-related programs so that 
fu nding can be reallocated for differ
ent purposes. The service of these 
veterans, often arduous and frequently 
dangerous, did much to secure the 
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hope for peace the world now enjoys. 
They deserve our fullest measure of 
respect and consideration. 

The end of the cold war-along 
with promises held out by some indi
viduals and groups who had reason to 
know better-created an unrealistic 
public expectation of a massive "peace 
dividend." When it became manifest 
that defense reductions could not pos
sibly resolve the federal deficit and 
underwrite all of the new spending 
ventures envisioned, activists in Con
gress and elsewhere accelerated their 
campaign for deeper force cuts and 
reductions in programs for military 
people, who are not perceived as a 
potent force in the electoral process . 

A Compact With the Nation 
Military personnel and defense em

ployees are not motivated primarily 
by financial compensation. If they 
were, they would likely have selected 
different careers. Military families do 
not expect to live lavishly. They do 
expect. however, reasonable compen
sation, adequate medical care, and de
cent housing. 

In their view, they have a compact 
with the nation they defend. It in
cludes , on their part, the readiness to 
put their lives at risk in armed combat. 
In return, they believe the nation has 
agreed to keep the faith with them , 
treat them fairly, and make reason
able provisions for them and their 
families . If military members should 
conclude that the nation has broken 
faith with them, we will have lost 
something vitally important. 

Today, military pay trails that in the 
private sector by 11. 7 percent. Hous
ing allowances fall some twenty per
cent short of covering actual expenses . 
The lines at military hospitals and clin
ics are getting longer. Many pharma
ceuticals have been eliminated, and in 
some cases , specialty care is not readily 
available. Programs to benefit special 
interests and others who have not served 
the nation often seem to have a priority 
higher than that accorded to programs 
that benefit military members or de
fense employees. 

When military people look ahead to 
retirement, a benefit they regard as piv
otally important, they see proposals for 
cost-cutting maneuvers that would treat 
military annuities as different from other 
pension programs, the decreasing avail
ability of medical care that was suppos
edly guaranteed, and a general erosion 
of benefits for veterans. 
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Ironically, some partisans who call 
for a more radical defense ::i~awdown, 
without regard to the difficulties and 
instability it would brir:g, seem in
clined to a more tolerant standard for 
oiJr former adversaries in what once 
was the Soviet Union. The slow Rus
sian withdrawal from eastern Europe 
and the persistence of Russian mili
tary forces at a level of 2.1 million 
through 1995 are said tc be justified 
by a shortage of jobs and housing and 
by the instability a faster drawdown 
would cause to the Russian economy. 
We urge that those expressing com
passion and understanding for the 
forces of the Russian Federation dem
onstrate at least equal ccncern and 
regard for the troops in our •::lWn ranks. 

Right, Honorable-and Smart 
Despite the tales told by those work

ing toward a different set of purposes, 
th~ resources of the United States are 
sufficient to provide adeqiJctely for its 
mJitary members-the Gu1rd, Reserve, 
and active-duty components-as well 
as Department of Defense civilian em
ployees, veterans, retirees, and their 
families. The nation should d0 this be
cause it is right and honorab:e. If that 
motivation is not compelling enough , 
we should act in enlightened self-interest. 

The United States does not support 
the armed forces as a matter of charity 
to those in uniform but beca~se it needs 
them for the defense of its interests and 
freedom. In June 1990, the Adminis
tration and Congress reached a con
sensus to cut force strength by twenty
five percent. Two months later, those 
forces were preparing to fight an unex-

pected war in rhe Per~ian Gulf. In the 
summer of 1992, concurrent with the 
calls to disbar:d more US forces and 
units , the prospect of commining US 
troops to action in the Balkans or the 
Middle East was daily fare in the news 
media and on the poli~ical stump. 

W:1olesale slashing of a military 
force has ramifications thar those who 
take ':l simplistic approach do not un
derstand. Even with careful restruc
turin5, it will ce difficult for the mili
tary departments to mrnage this draw
down without damage to the for:e 
structure. There is also a risk oflosing 
too many well-train~d and highly 
skilled personnel. The simplistic ap
proach sees , for exanple, only that 
the Air Force currently has. an excess 
of new pilots br whom it has no fly
ing assignments. It does not see that a 
pilot retention rate of sixty percent
some twenty percent higher than the 
prese:1t rate-in sequer:tial year groups 
is required to sustain the force and 
that the Air For::e may have a shortfall 
of 3,000 pilot, by 1997 . Many on 
Capitol Hill hc.ve alsc, failed to take 
into account the requirements of the 
Air Force at the entry l=vel. Adequate 
numbers of high-qual:ty recruits are 
needed today in order to produce the 
well-trained NCOs of tomorrow. 

Arr:ericans who demand a financial 
peace dividend from the drawdown 
should accept ::is a rremendous ba~
gain the substantial savings that will 
accrue from a force rejuction of one 
million people. The nation should rec
ognize that keeping fait1 with the force 
that remains is well within its means 
and certainly ir: its best interes.ts. ■ 
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The big trophy races of the 1920s and 
1930s explored new limits of what air 
machines could do. 

Legacy of the Air 
Racers 

By Robert E. van Patten 

T HE EARLIEST of the great classic 
airplane speed races was the 

Gordon Bennett Aviation Cup, first 
run in 1909 and won by Glenn Curtiss 
at a brisk forty-eight miles per hour. 
Scientific opinion of that day confi
dently predicted that speeds of l 00 
mph would one day be attained. 

In 1913 at Reims, France, under the 
auspices of the International Aero
nrntical Federation, Maurice Prevost 
flew a Deperdussin midwing mono
plane at a record 126 mph. This trim 
little crate, powered by a 160-horse
power LeRhone rotary engine, was 
the first aircraft built specifically for 
rac ing . It was also the first to evolve 
into a military aircraft, being one of 
several French monoplane designs of 
World War I. 

The war sparked great technical in
novation. The speed of military air
planes greatly increased; by war's end, 
fighter design had advanced four gen
erations. In the 1920 Gordon Bennett 
race, Sadi Lecointe won for France by 
fly ing a modified Nieuport fighter at 
170 mph-only slightly faster than 
the best wartime planes. 

The military and racing commu
nities soon reverted to their original, 
p::-ewarroles. Brig. Gen. Billy Mitchell, 
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Tt.e record-setting 1913 Deperdussin monoplane (above) was the first aircraft 
bt.'ilt specifically for racing. The Dayton-Wright RB-1 {opposite), with its fully 
retractable landing gear, astounded onlookers at the 1920 Gordon Bennett race. 
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Assistant Chief of the US Air Service 
after the war, became convinced that 
air racing was the way to excite public 
support for aircraft advances. He se
cured financial backing for such ven
tures, which contributed to the devel
opment of fighter designs. 

Radical advances in technology had 
always been viewed with some trepi
dation, which was why monoplane 
fighters did not figure prominently in 
the Great War. Nobody trusted the 
wings to stay on. However, the mono
plane spirit was stirred anew at the 
1920 Gordon Bennett race in the form 
of the Dayton-Wright RB-1 racer. 

The First Composite 
The RB-1 was an astounding piece 

of work, the first racing plane with 
fully retractable landing gear. It had 
both leading wing slats and trailing 
edge flaps. The same crank lowered 
the wheels for landing and deployed 
the flaps and slats to reconfigure the 
wing for low speeds. These features 
appeared decades later in the F-104. 

On the RB-1, the wing was a true 
cantilever, tapered both in plan and 
thickness , and used blocks of balsa 
wood covered with a plywood veneer. 
Considered an exotic design at that 
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time, it is one of the earliest examples 
of what is known today as a "compos
ite" structure. The deep, slab-sided 
fuselage enclosed the pilot and was 
formed by laying thin strips of veneer 
in a fabric-and-glue matrix and criss
crossing each layer. It was painted 
silver and polished to a smooth , glassy 
finish. Had it not been for the failure 
of a leading edge slat control cable, 
the plane might have won , but it re
tired twenty minutes into the race. 

The 1920 competition was the last 
Gordon Bennett race, after which the 
most important contests were the 1920--
25 Pulitzer Trophy races. For the first 
time, organizers specified aspects of 
aircraft design. For the 1920 race, bi
planes had to be designed to withstand 
four Gs, monoplanes six Gs. Planes 
had to exceed 100 mph. 

The US military turned out in force, 
accounting for all but three of the 
forty-seven entries. The field was 
dominated by the Air Service, though 
the Navy and Marine Corps were well 
represented. The winner, Air Service 
1st Lt. Corliss Champion Moseley, 
flew 156.5 mph in a Verville VCP-R, 
the first in a series of innovative fighter 
designs produced by Alfred Verville. 
General Mitchell had secured finan-

cial backing for the VCP-R effort. 
The result was a biplane fighter proto
type for the Air Service, incorporat
ing a plywood monocoque fuselage , a 
tapered and continuous upper wing, 
and a lower wing smoothly faired into 
the fuselage to reduce drag. 

Postwar austerity hit the armed ser
vices so hard in 1921 that they could 
not participate in that year's Pulitzer. 
Only six planes started. The manufac
turers, primarily Wright and Curtiss, 
were forced to borrow military air
planes in order to participate. The 
speed ante was upped; every plane 
had to be able to exceed 140 mph . 
That requirement eliminated all but 
special-purpose racing planes or mili
tary "pursuit" planes. 

In 1921, Bert Acosta, a Curtiss test 
pilot flying the Curtiss CR-I, set a 
new American speed record exceed
ing 176 mph. Second place went to a 
little triplane, Curtiss's Cactus Kit
ten, privately sponsored by Texas 
wildcatter S. E. J . Cox and piloted by 
C. B. Coombs at slightly more than 
170 mph. Third place went to the man 
who had set a world altitude record, 
USAS Capt. John A. Macready. He 
clocked a bit more than 160 mph in a 
Thomas Morse MB-6 (R-2). The R-2, 
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funded by USAS, had a "phenom
enal" power-off sink rate. This air
plane must have been a real handful : 
The understated Macready, a pilot of 
immense skill , described its handl ing 
as "tricky." 

Enter the "Sesqui-plane" 
In 1922, the military returned to 

racing in force , with Secretary of War 
John W. Weeks encouraging partici
pation. General Mitchell continued 
to exploit racing as a means of devel
oping high-speed fighters . The Navy 
funded developments under the aegis 
of Cmdr. Jerome C. Hunsaker. The 
year 1922 was one of blossoming in
novation, especially among Navy en
tries. The Navy-Wright NW-1 was a 
big, beautiful sesqui-plane, an aircraft 
with one main wing and one "half 
wing." The NW-1 , with its half wing 
located at the level of the fixed gear, 
looked as if it belonged in a science 
fiction film. The gear-and-wing as
sembly was externally braced to the 
main midwing by a big, streamlined, 
W-shaped truss running spanwise. 
With the wheels shrouded in "spats," 
the NW- I was a magnificent sight, 
but it was unlucky. Its engine lost oil 
pressure and seized, but pilot Lt. 
L. H. N. Sanderson survived. 

Another innovative Navy design 
was the Aerial Engineering Corp. BR-1 
(Booth Racer), the creation of former 
Curtiss designer H. T. Booth. The 
BR-I was the first Pulitzer racer with 
retractable landing gear and was simi-

Jar to the Verville design. The single 
midwing, designed for a 6.3G load 
factor , was a full cantilever and car
ried conformal wing-mounted radia
tors patented by A. L. Thurston . The 
wing attachment was a stub beam wing 
design , which both Northrop and Boe
ing later incorporated into transport 
aircraft. Thurston and Booth under
stood aeroelasticity problems, and the 
BR- I ' s wing could deflect seventeen 
inches under static load without de
formation when the load was re
moved. The curse of lost oil pressure 
prevented the BR-I from demonstrat
ing its design top speed of 216 mph. 

The 1922 Pulitzer winner, USAS 
1st Lt. Russell L. Maughan, flew the 
Curtiss R-6, a basically conventional 
but souped up biplane fighter deriva
tive. Lieutenant Maughan set a new 
record with a race average of nearly 
206 mph. Flying this identical aircraft 
on October 18, 1922, General Mitchell 
set a new absolute world airspeed 
record of 222.98 mph. 

The 1922 Pulitzer race introduced 
more than technical innovations. It 
was here that the attention of special
ists and the public was first directed to 
a lethal aerial threat: G-induced loss 
of consciousness, which seventy years 
later is still killing pilots. [See "G
Lock and the Fighter Jock ," October 
1991 , p . 50.J 

Badly shaken by his experience 
with G-LOC, Lieutenant Maughan 
described the problem in an article . 
"On one of the laps ," he wrote, 'Tm 

1st Lt. Russell L. Maughan, the 1922 Pulitzer winner, flew this Curtiss R-6. His 
brush with G-induced loss of consciousness during the race caused widespread 
alarm among pilots and led to the adoption of safer conditions for later races. 
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certain I made 220 mph. On the Gaukler 
Point turn on the fourth lap, ... I was 
whirled into unconsciousness for three 
or four seconds. When I regained my 
senses I was almost skimming the 
waves of Lake St. Clair. ... I got lost 
in the haze [and] was stunned more or 
less at each of the fifteen turns. My 
worst moments , however, were at the 
turn at Gaukler Point. I lost confi
dence, which a good aviator ought not 
to do, and then became unconscious. 
On the straightaway, I came to. " 

The Limit of Endurance 
Lieutenant Maughan' s ordeal, esti

mated to have taken place at over 
+ 7Gz (headward acceleration), caused 
widespread concern among the pilots. 
Prior to the next Pulitzer in 1923. Com
mander Hunsaker told the organizers 
that experimenters in England had 
concluded that "humans cannot with
stand more than four Gs. " This figure 
agrees closely with the observed tol
erances for relaxed, unprotected indi
viduals during a high onset rate expo
sure to +Gz. As a result ofHunsaker ' s 
warning, pylon turns in the 1923 race 
were widened to reduce the G forces 
on the turns to a safe level. 

The 1923 Pulitzer, caught up in a 
dispute that led to the withdrawal of 
all foreign entries, saw only six start
ers and was the usual USAS vs. Navy
USMC and Curtiss vs. Wright brawl, 
with a lone Verville-Sperry R-3 thrown 
in. The winning plane was the usual 
Curtiss biplane fighter derivative, an 
R2C-l flown by Lt. j.g. Alford J. Wil
liams, who became a famous racer 
and exhibition pilot in all-civilian races 
of the 1930s. Williams astonished the 
aviation world, setting a speed record 
of almost 244 mph. 

The Pulitzer series, sliding further 
downhill, had only four entries in 1924, 
plus one fatality. USAS Capt. Bert E. 
Skeel was killed on the diving start 
while flying an experimental Curtiss 
R-6. An innovation in this event was a 
new category for " low power" civilian 
aircraft, and the field was fle shed out 
with entries from Beech, Cessna, Stin
son, Stearman, and Laird. This new 
category was a signpost to the future as 
military planes became more costly 
and dominant. The race was won by 
the new Verville-Sperry R-3, flown by 
USAS 1st Lt. Harry H. Mills. Had the 
R-3 been equipped with the more pow
erful engine planned for it, the winning 
speed would have been even higher. 

The R-3 was a landmark design. A 
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low-wing monoplane with a full can
tilever composite plywood wing, it 
was equipped with conformal wing
mounted radi ators. The landing gear 
was fully retractable and sealed up 
with flush covers. This plane was a 
trendsetter . Looking at a drawing of it 
and imagining a closed cockpit and a 
squared-off vertical fin, one can al
most see a Messerschmitt Bf- I 09. The 
R-3 inspired Sydney Camm's design 
of the Hawker Hurricane ten years 
later. The irony is that this aircraft, 
the father of the type that helped save 
Britain, was deemed unworthy of fur
ther development by USAS. 

Stuck in the Curtiss biplane rut, the 
USAS flew biplanes until the Boeing 
P-26 went operational with the Army 
Air Corps in 1934. Even then, the 
P-26 was not a cantilever monoplane; 
it still sported external bracing and 
had shapely but fixed streamlined land
ing gear. It was barely 15 mph faster 
than the R-3 and had only its all-metal 
construction to recommend it. Even 
Boeing knew better than to build its 
commercial planes along the lines of 
the P-26A, as was demonstrated by 
the Boeing "Monomail" transport, an 
all-metal, low-wing monoplane with 
retractable gear, which hit the market 
three years before the "Peashooter. " 

Fading Enthusiasm 
The 1925 Pulitzer race was the last. 

The military serv ices, stating that air 
racing was no longer relevant to the 
development of fighters, made it plain 
that they would abandon participa
tion after that year. The USAS and 
Navy sent only one plane each to the 
1925 race. However,· these Curtiss 
R3C- 1 aircraft, powered by the new 
Curtiss V-1400 V-12 665-horsepower 
water-cooled engine, achieved near
record speeds. 

From 1926 on, few American mili
tary pilots participated in air races, 
except as retirees. Jimmy Doolittle 
flew in the 1931 Thompson Trophy 
race, piloting the Laird Super Solu
tion , and won the 1932 Thompson in 
the treacherous Gee Bee. John Mac
ready , also retired, participated in the 
1930 Thompson, flying a Rider R-1. 
Structurally unsound, the aircraft shed 
an aileron, and Macready narrowly 
escaped death . 

The 1930 Thompson race was the 
last closed-course race in which a serv
ing US officer flew a military aircraft. 
The plane was a highly modified Cur
tiss P-1 fighter. The pilot, Capt. Arthur 
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The Verville-Sperry R-3 low-wing monoplane, winner of the 1924 Pulitzer race, 
inspired Sydney Camm's design for the Hawker Hurricane, but was not developed 
further by the US Air Service, which continued to fly biplanes until 1934. 

H. Page , USMC, and a group of mili
tary technicians altered it and installed 
a more powerful engine. Prior to the 
race, this aircraft was thought to be 
the certain winner, but Captain Page 
was overcome by carbon monoxide 
fumes in the cramped cockpit, lost 
consciousness, and crashed fatally. 

By the late 1930s, Air Corps fighter 
designs based on the Seversky P-35 
(forerunner of the Republic P-47 Thun
derbolt) were winning cross-country 
races, such as the Bendix, with civil
ian pilots . Absolute speed records, how
ever, were passing to foreign pilots. 
In 1934, the Macchi-Castoldi MC-72, 
flown by Francesco Agello, set a still
unbroken Schneider Cup floatplane 
record of more than 440 mph. Howard 
Hughes briefly held the landplane 
record at 352 mph in 1935. 

By the spring of 1939, however, the 
Germans were supreme. First came 
Hans Dieterle's record 464 mph, set 
in a Heinke I I 00/V-8 (probably a vari
ant of the Heinke! 112 B-0 fighter). 
Barely a month later, Flugkapitan Fritz 
Wendel, a Luftwaffe pilot, clocked 
nearly 470 mph in a Messerschmitt 
Me-209 V-1, a record that stood for 

nearly thirty years. It was finally bro
ken when Darryl Greenmayer, a civil
ian US pilot, flew hi s modified Grum
man F8F-2 at 483 mph. 

The record makes c !ear that the Puli t
zer, Gordon Bennett, and other races 
brought major benefits to military avia
tion. The water-cooled Curtiss D-12 
engine introduced monobloc construc
tion and set the standard for a durable 
and reliable military engine. Technol
ogy and experience necessary for the 
development of flaps and leading edge 
slats were established. Introduction of 
the Curtiss-Reed all-metal propeller 
increased speeds by up to 20 mph above 
those achieved with a wooden prop. 
Fairings and fillets fo r drag reduction 
were pioneered, as were flush, cov
ered, retractable landing gear and con
struction techniques leading the way 
to all-metal aircraft with monocoque 
structures. Composite construction 
began with wooden structures and 
evolved to modern fiberglass and ad
vanced composites. Military pilots 
gained firsthand knowledge and expe
rience that they took back to their jobs, 
laying the foundation for future aero
nautical engineering advances. ■ 
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January 1992 issue. 

79 



Bool<S 
By Frank Oliveri, Associate Editor 

Band of Brothers: E Company, 5C'6th 
Regiment, 1 O 1st Airborne From Norrr.a . .-,dy 
to Hitler's Eagle's Nest, by Stephen E. Am
brose. The narrative follows this crack unit 
from basic training through the liberation of 
the concentration camp at Dachau and the 
capture of Berchtesgaden, conveyin,;i the 
reg rnent's strong unit pride and the unique 
rapport among its members . Simon & 
Schuster, 1230 Avenue of the Americas, 
New York, NY 10020. 1992. Including i:;ho
tos and index, 335 pages. $25.00. 

Bloody Shambles: The First Comprehen
sive Account of Air Operations Over South 
East Asia, December 1941-April 19LI2, by 
Christopher Shores and Brian Cull, with 
Yasuho lzawa. This first volume of a pro
jec:ed two-volume work covers the st:iry of 
the early days of air operations in the Pa
cific War in intimate detail, from both Allied 
and Japanese points of view. It is a tale of 
unpreparedness, panic, poor leadership, 
and wishful thinking . Grub Street Press, 
Distributors, 49 Central Ave., Cincinnati, 
Of- 45202. 1992. Including photos and in
dex, 392 pages. $49.95. 

Foreign Military Intervention: The D_,r:am
ics of Protracted Conflict, by Ariel E. Le·;ite. 
The author's major thesis is that the inter
vention of foreign military powers in re
gional conflicts leads to protracted v.ars. 
He presents six case studies , citing the 
similarities and differences among trem. 
Each case is structured according to three 
analytical stages of intervention : gettin;;i in, 
st2.ying in, and getting out. Columbia Uni
versity Press, 562 West 113th St. , New 
York, NY 10025. 1992. Including index, 334 
pa;;ies. $32.50. 

Hitler's Panzers East: World War II Re
interpreted, by R. H. S. Stolfi. This new pic
ture of Hitler's conduct in World War II chal
lenges the view that large-scale historical 
factors determined the outcome of the con
flict. The author finds that Hitler's siege 
mentality undermined his generals' blitz
krieg mentality, causing Germany to 11iss 
opportunities to crush the Red Arny. Its 
defeat would have virtually assured Ger
man victory in World War II. University of 
Of;lahoma Press, 1005 Asp Ave., Norman, 
OK 73019. 1992. Including photos, notes, 
bibliography, and index, 272 pages. $24.95. 

The Imperial Temptation: The New World 
Order and America's Purpose, by Robert 
W. Tucker and David C. Hendrickson. With 
the collapse of communism, the American 
brand of democracy seemed everyv.here 
triumphant. Paradoxically , say the aut1ors , 
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the US soon floundered, looking for 2. new 
agenda. Tucker and Hendrickson argu3 that 
the Bush Administration , in its attempts tc
address the challenges posed by new globa 
realities, has betrayed the fundamental ide
als on which this country was founded 
Council on Foreign Relations Press, 58 Eas: 
68th St., New York, NY 10021. 1992. In
cluding notes and index, 240 pages. $22.50. 

The Last Option After Nasser, 1-rafat, 
and Saddam Hussein: The Quest for Peace 
in the Middle East, by David Kimche . The 
author, a former director general of Israel's 
Foreign Ministry, gives a firsthand and con
troversial appraisal of events in whi:::h he 
played a central role. He discus·ses Israel's 
relations with Egypt and the US its a,:::tions 
in the Iran-Iraq war and the Persian Gulf 
War, and the way it has handled the Pales
tin ian intifada. Charles Scribner's Sons, 
Macmillan Publishing Co. , 866 Third Ave., 
New York, NY 10022. 1992. lncludi1g in
dex, 328 pages. $25.00. 

Making War: The 200- Year-Old Battle 
Between the President and Corgress OvGr 
How America Goes to War, by John F. 
Lehman, Jr. A former Secretary of the Navy·, 
Deputy Director of the Arms Control and 
Disarmament Agency, and National Secu
ri ty Council stafl member examlnes the his
tory of American military decii:lon-makin,;i 
from the Revolution to the Persian Gulf 
War. He argues vehemently for tre pr -
macy of presidential power over congres
sional power and provides new insights int:i 
defense politics of the post-Vietnam era. 
Charles Scribner's Sons. 1992. Including 
notes and index, 297 pages. $24.00. 

Ranger at War: Combat Recon in Viet
nam, by Shelby L. Stanton . -his action
packed account of Army Rangers and Long
Range Reconnaissance Patrols ("Lerps'') 
documents and describes the operations 
of these units in Vietnam . Crown Publish
ing Group, 201 East 50th St. , New York, 
NY 10022. 1992. Including photos, notes, 
appendix, and index, 382 pages. $25.00. 

Segregated Skies: All-Black C-Ombat 
Squadrons of World War II, by Stanley 
Sandler. This is the story of four World War 
II fighter squadrons , composec exclusively 
of African-American aviators. The fighter 
pilots of those squadrons, though inexperi
enced and under close scrutiny , m2.naged 
to compile impressive combat records. 
Smithsonian Institution Press, 470 L'Enfant 
Plaza, Suite 7100, Washington, DC 2056J. 
1992. Including photos , notes, bibliogra
phy , and index, 217 pages. $24.95. 

Tennozan: The Battle of Okinawa and 
the Atomic Bomb, by George Feiler. Here 
is a context for understanding the collision 
of three cultures-American, Japanese, 
and Okinawan-and one of the most omi 
nous events in history: the atomic bomb
ing of Hiroshima and Nagasaki. The au
thor draws on more than ten years of re
search and interviews to recreate the hor
rific drama of the engagement that was 
seen as the prelude to invasion of the 
home islands. Ticknor & Fields, 215 Park 
Ave. South, New York, NY 10003. 1992. 
Including photos , bibliog raphy, and index, 
622 pages. $29.95. 

They Also Flew: The Enlisted Pilot Leg
acy, 19 12-1942, by Lee Arbon . Between 
1912 and 1942, the United States trained 
more than 3,000 enlisted personnel ~or mili
tary aviation. This book traces the history 
and achievements of these pilots, recog
nizing the seventeen aces, 155 men killed 
in action, and eleven promoted to the rank 
of general. Smithsonian Institution Press. 
1992. Including photos, appendix , notes, 
and index, 264 pages. $29.95. 

Other Titles of Note 
Army Dictionary and Desk Reference, 

Capt . Tim Zurick, USAR. Terms and acro
nyms for just about anything you ·111ant to 
know about the Army. Stackpole Books, 
Cameron and Kelker Sts., P. 0. Box 1831 , 
Harrisburg , PA 17105. 1992. 263 pages. 
$12.95. 

The Green Berets in Vietnam, 1961-71 , 
by Francis J. Kelly. The successes and 
failures of Green Beret efforts in Vietnam 
over a ten-year period . Brassey's (US) Inc., 
8000 Westpark Dr., McLean, VA 22102. 
1992. Including appendix , index, photos , 
and diagrams, 227 pages. $12.95. 

Night Letters: Inside Wartime Afghan
istan, by Rob Schultheis . A sometimes har
rowing account of a reporter on the front 
lines of the Afghan civil war. Orion Books, 
201 East 50th St., New York, NY 10022. 
1992. 155 pages . $18.00. 

So/dat: Reflections of a German Soldier, 
1936-1949, by Siegfried Knappe and Ted 
Brusaw. A German view of World War II 
from a German officer who served on many 
wartime fronts. Crown Publishing Group. 
1992. Including photos and index , 384 
pages. $23.00. 

The United States and World War II, by 
Robert James Maddox. A concise , one
volume overview of the war's causes, con
duct, and consequences. Westview Press, 
5500 Central Ave. , Boulder, CO 80301 -
2847. 1992. Including photos and index, 
358 pages. $55.00. ■ 
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A few Good Reasons 
Why Association 

Members Should Be 
Associated With GEICO. 

AFA members may save 10-15 % or more 
on car insurance. Members with good driving 
records may qualify for quality, low-cost 
auto insurance through GEICO. It's an 
opportunity for you to cut your insurance 
costs without giving up the excellent service 
you deserve. 

AFA members receive GEICO's round
the-clock service. Whenever you need to 
make a claim, report an accident, change your 
coverage or simply ask a que tion, you can! 
Just pick up the phone and dial our toll-free 
number 24 hours a day, 7 days a week, 
365 days a year. 

AFA members benefit from over 
50 years of military experience. Since 1936, 
GEICO has been nationally recognized for 
providing quality auto insurance services to 
military personnel. With offices near most 
major military bases and a management team 
that includes several retired military 
employees, GEICO specializes in meeting the 
unique needs of the military. Today, over 

240,000 active and retired military personnel 
insure with the GEICO companies. 

AFA members get their choice of 
coverage and payment plans. llyou qualify, 
you'll get coverage tailored to your personal 
needs and a choice of convenient payment 
plans to fit your budget. 

All it takes is a toll-free phone call. Call 
1-800-368-2734 and ask for your free, no
obligationrate quote. Be sure to mention your 
membership and you'll receive priority 
processing. If you're accepted, you can 
arrange for immediate coverage by charging 
your first premium on your credit card. (I' ot 
available in all states.) Call today to discover 
why so many AFA members are associated 
with GEICO. 

Call 1-800-368-2734 
or visit your local GEICO Representative 

GEICO 
Serving those who serve the nation. 

Should you not meet,111 of the underwriting requirEmencs of Government Employees Insurance Company or GEICO General Insurance Company, you may s611 qualify for the 
same quality insurance and servicefromanotherCE!CO-affiliateatsomewhat hlghetrates. GEICO auto insurance is not available in MA or 1\1, ln PA, this program is offered through 

a GEICO affilia te, CEJCO Indemnity Company. These shareholder-owned companies are not affilfated with the.U.S. Government. GEICO's pridng for thi~ 
program is not based on group expmence in most states. Rome_ Office: W,1shington, D.C: 20076, 



AFA State Contacts 
Following each state name are the names of the communities in wh ich AFA chapters are located. Information regarding these 
chapters or any of AFA's activities with in the state may be obtained from the appropriate contact. 

ALABAMA (Birmingham, Gadsden, Huntsville, 
Mobile, MonlQomery): William M. Voigt, 401 N. 
20th St. , Birrrnngham, AL 35203 (phone 205-254-
2330). 

ALASKA (Anchorage, Fairbanks) : Steven R. 
Lundgren, P. 0. Box 83658, Fairbanks, AK 99708-
3658 (phone 907·459-3291 ). 

ARIZONA (Green Valley , Phoenix , Prescott, 
Sedona. Sferra Vista, Sun City, Tucson): William 
A. Lafferty, 1342 W. Placlta Salubre, Green Val
ley, AZ 85614 (phone 602-625-9449). 

ARKANSAS (Blyihevllle. Fayettevflle. Fon Smith, 
Hot Springs, Little Rock) : William A. Kehler, 2800 
Gray Fox Ln. , Jacksonville, AR 72076-2629 (phone 
501-985-054 7). 

CALIFORNIA (Apple Valley, Bake<sfield, Cama
rillo. Edwards, Falrf1eld, Fresno, Los Angeles, 
Merced, Monterey, Novato, Orange Counl_y, Pasa
dena, Riverside. Sacramento. San Bernardino, San 
Diego, San Francisco. Sunnyvale, Vandenberg 
AFB, '(uba City): Cheryl L. Gary, 10332 Desan 
Star, Moreno Valley, CA 92557 (phone 7i4-382· 
2205). 

COLORADO (Boulder, Colorado Springs, Denver, 
Fort Collins, Grand Junctron. Pueblo): John K. 
Scott, 7648 S. Crocker Cl., Litlleton, CO 80120 
(phone 303-797-8366) . 

CONNECTICUT (Brookfield, East Hartford, Mid• 
dletown, Storrs, Siratfordj Torrington, Waterbury, 
Westport , Windsor Locks ; John T. McGrath, 97 
Morgan St., Middletown. CT 06457 (phone 203-
344-4636). 

DELAWARE (Dover. Milford, Newark, Rehoboth 
Beach, Wilmington): Robert M. Berg lund, 128 W. 
Loockerman St., Dover, DE 19901 (phone 302-
674-0200). 

DISTRICT OF COLUMBIA (Washington, D. C.): 
Grant Miller, 1501 Lee Highway, Arlington, VA 
22209-1198 (phone 703-247-5820). 

FLORIDA (Avon Park, Broward County, Cape 
Coral, Daytona Beach. Fort Walton Beach. 
Gainesville. Homestead, Hurlbun Field, Jackson
ville, Leesburg. Miami, New Pon Richey, ()(;ala, 
Orlando, Palm Harbor, Panama City, Patrick AFB. 
Port Charlotte, Saint Augustine. Sarasota, Spring 
HIii , Sun City Center, Ta llahas·see, Tampa, 
Tltusville, Veto Beach, West Palm Beach, Winter 
Haven) : Tommy G. Harrison, 1231 Lake Pied
mont Cir., Apopka, FL 32703-7457 (phone 407-
886-1922). 

GEORGIA (Athens. Atlanta, Columbus, Dobbins 
AFB, Rome. Saint Simons Island, Savannah, Val· 
dosta, Warner Robins): Edward J. Farrell , 1Q8 Suf
folk Rd, Savannah, G.A 31410 (phone 912-764-
1941). 

GUAM (Agana): Daniel A. Cox, Box 7252, Ta
muning, GU 96931 (phone 671-646-9255). 

HAWAII (Honolulu, Maui): John A. Parrish, Jr., 
98-1349 Kulawai St. , Aiea, HI 96701 (phone 808-
488-2467). 

IDAHO (Boise, Mountain Home, Twin Falls): Ralph 
D. Townsend, P. 0. Box 45, Boise, ID 83707-
0045 (phone 208-389-5226). 

ILLINOIS (Belleville, Champaign. Chicago, Elm
hurst. Moline. Peoria, Rocklord, Sprlngfi eld
Decatur): Richard W. Asbury, 502 Slavens Manor, 
Bettendorf. IA 52722·4114 (phone 319-355-8409). 

tNDIANA (Bloomington. Evansville, Fon Wayne. 
Grissom AFB, Indianapolis, Lafayette, Marion , 
Mentone. New Albany, South Bend, Terre Haute): 
Don McKellar, 2324 Pinehurst, Kokomo. IN 46902 
(phone 317-455-0933). 
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IOWA (Des Moines, Marion, Sioux City): Carl B. 
Zimmerman, 608 Waterloo Bldg. , Waterloo, IA 
50701-5495 (phone 319-234-0339). 

KANSAS (Garden City, Topeka, Wichita): Samuel 
M. Gardner, 1708 Prairie Park Ln., Garden City, 
KS 67846 (phone 316-275-4555). 

KENTUCKY (Lexington, Louisville, Paducah): 
James R. Jenkins, 3276 Carriage Ln ., Lexington, 
KY 40517 {phone 606-271-0799). 

LOUISIANA (Alexandria, Baton Rouge, New Or
leans, Shreveport): Ivan L. McKinney, 331 
Greenacres Blvd., Bossier City, LA 71111 (phone 
318-425-8877). 

MAINE (Bangor, Loring AFB, North Berwick): 
Philip 8 . Turner, P. 0. Box 202 , Caribou , ME 
04736 (phone 207-496-6461). 

MARYLAND (Andrews AFB area, Ballimore, Col• 
lege Park. Rockville): Robert 8 . Roil, P. O. Box 
263, Poolesville, MO 20837 (phone 301-349•2262). 

MASSACHUSETTS (Bedford, Boston, East Long
meadow, Falmouth. Hanscom AFB, Taunton, 
Westfield, Worcester): Carol A. Chrest, c/o ITT, 
209 Burlinglon Rd ., Bedford, MA 01730-1406 
(phone 61 7-275-6100), 

MICHIGAN (Alpena. Battle c,eek, Detroit, East 
Lansing, Kalamazoo, Marquelte, Mount Clemens, 
Oscoda, Petoskey. Southfield): George E. Copher, 
1015 So Co Rd. 557, Gwinn, Ml 49841 (phone 
906-346-2400). 

MINNESOTA [Duluth, Minneapolis-Saini Paul): 
J. Robin Wohnsigl, 8288 131st St. W., Apple 
Valley, MN 55124 (phone 612-726·6872)-

MISSISSIPPI (Biloxi Columbus, Jackson): R. E. 
"Gene" Smith, 2080 Airport Rd., Columbus, MS 
39701 (phone 601-327-4422). 

MISSOURI (Richards-Gebaur AFB, Saint Louis, 
Springfield, Whiteman AFB): Otis M. Lytle, Jr., 
804 E. Rosebrler. Springfield, MO 65807-3734 
(phone 417-882-9394). 

MONT ANA (Bozeman, Great Falls): John M. 
Wallace, 2800 W. Main, Suite B, Bozeman, MT 
59715-3947 (phone 406-587-8998). 

NEBRASKA (Lincoln, Omaha): Ralph Bradley, 
1221 N. 101st St. , Omaha, NE 68114 (phone 402-
392-1904). 

NEVADA (Las Vegas. Reno): George A. Peter
son, 3828 Cavalry SI., Las Vegas , NV 89121 
(phone 702-796-8888). 

NEW HAMPSHIRE (Manchester, Pease AFB): 
Frederic C. Arms trong, 206 Woodland Rd., 
Hampton , NH 03842-1426 (phone 603-926-
9867) . 

NEW JERSEY (Andover, Atlanl ic City , Belleville, 
Camden, Chalham. Cherry Hill, Forked River, Fon 
Monmouth, Jersey City, McGuire AFB, Newark, 
Old Bridge, Trenton, Walllng1on, Wesl Orange, 
Whitehouse Station): WIiiiam W. Ramsay, 19 Van 
Saun Dr., West Trenton, NJ 08628-1535 (phone 
609-883-0109). 

NEW MEXICO (Alamogordo, Albuquerque, Clo
vis): Charles Vesely, 808 Piedra Vista N, E., Albu
querque. NM 87123-1954 (phone 505-881 -3552). 

NEW YORK (Albany, Bethpage, Binghamton, 
Brooklyn. Butlalo, Chautauqua, Grittiss AFB, 
Hudson Valley, Nassau County, Ne.w York City, 
Plattsburgh, Queens, Rochester, Staten Island, 
Suffolk County, Syracuse, Westhampton Beach, 
White Plains): James A. Riccardi, 5293 WIicox 
Rd .. Whitesboro. NY 13492 (phone 3 5-330· 
4967). 

NORTH CAROLINA (Ashevllle. Charlotte, Fayeue
ville, Goldsboro. Greensboro. Greenville, Havelock, 
Hickory. Kitty Hawk, Littleton. Raleigh, Wilmington); 
William W. Michael, P. 0 . Box 36, Fayetteville, 
NC 28302-0036 (phone 919-323-4400). 

NORTH DAKOTA (Fargo, Grand Forks, Minot): 
Ruby G. Crites, 110 SW 18th, Minot, NO 58701 
(phone 701 -839-2700). 

OHIO (Akron, Cleveland, Columbus, Dayton, 
Mansfield, Newark, Youngstown): Jerry D. 
Schmidt, 4140 Chico Ct. , Springfield, OH 45502 
(phone 513-255-5054). 

OKLAHOMA (Altus, Enid, Oklahoma City, Tulsa): 
Bennie G. Drake, P. 0. Box 757, Altus, OK 73522-
0757 (phone 405-477-1113). 

OREGON (Eugene , Klamath Fal ls , Portland): 
Edward D. White, P. 0. Box 1805, Klamath Falls, 
OR 97601-0103 (phone 503-883-1 770). 

PENNSYLVANIA (Allentown , Altoona, Beaver 
Falls, Bensalem, Coraopolis, Drexel Hill , Erie, Har
risbu-rg , Homestead, Indiana, Johnstown, Lewis
town, Phlladelphla, Pittsburgh, Scranton, Shire
mans1own , Stare College. Washington, WIiiow 
Grove, York): Robert C. Rutledge 129 Arlington 
St. , Johnstown, PA 15905 (phone 412·235-2711 ). 

PUERTO RICO (San Juan): Vincent Aponte, P. 0. 
Box 8204, Santurce, PR 0091 O (phone 809-764-
8900). 

RHODE ISLAND (Warwick): John A. Powell, 700 
St. Paul's St. , North Smithfield, RI 02895 (phone 
401-766-3797). 

SOUTH CAROLINA (Charleston, Clemson, Co
lumbia, Myrtle Beach, Sumter): David V. Massey, 
101 Kerryton Rd., Columbia, SC 29223 (phone 
803-695-6202). 

SOUTH DAKOTA (Rapid City, Sioux Falls): Rob
ert Jamison, 5104 Swift Park Or ., Sioux Falls, SD 
57106 (phone 605-339-7100). 

TENNESSEE (Chattanooga, Knoxville, Memphis, 
Nashville, Tullahoma): Everett E. Stevenson, 
4792 Cole Rd., Memphis, TN 3811 7 (phone 901-
767-1315). 

TEXAS (Abilene. Amarillo, Austin , Big Spring , Col
lege Station, Commerce, Corpus Christi. Dallas, 
Del Rio, Denton, El Paso, Fort Worth, Harlingen, 
Houston, Kerrville. Lubbock, San Angelo. San An
tonia, Waco, Wlchlla Falls): L. E. "Buck" Webber, 
P. Q _ Box 619119. O/FW Airport . TX 75267 (phone 
214-456-8231 ). 

UTAH (Bountiful , Clearfield, Ogden, Salt Lake 
City): Dan Hendrickson, 1930 North 2600 East, 
Layton, UT 84040 (phone 801 -776-2101 ). 

VERMONT (Burlington): Eugene A. Meiler, 35 
Pine Haven Shore, Shelburne, VT 05482 (phone 
802-864-8000). 

VIRGINIA (Alexandria. Charlottesville, Danville, 
Harrisonburg, Langley AFB, Lynchburg, McLean, 
Norfolk, Petersburg, Richmond, Roanoke): Jame.s 
E, Cvlk, 1-919 Commerce Dr., Suite 445, Hamp
ton. VA 23666-4269 (phone 80+838-2424). 

WASHINGTON (Seattle, Spokane, Tacoma): 
William Moore, SO 1720 Buttercup, Spokane, WA 
99212-3215 (phone 509-534-0631 ). 

WISCONSIN (Madison , Milwaukee, Mitchell 
Fie.Id}; Gilbert M. Kwiatkowski, 8260 W. Sheri
dan Ave., Milwaukee, WI 53218-3548 (phone 414-
463-1849) . 

WYOMING (Cheyenne): Robert S. Rowland, 9001 
Red Fox Rd. , Cheyenne, WY 82009 (phone 307-
632-8746) . 
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AFA/AEF Report i~ 
By Daniel M. Sheehan, Assistant Managing Editor 

State Conventions 
Delegates from every corner of the 

Lone Star State gathered in San Angelo, 
Tex., for the state's annual convention. 
Recently elected National Vice Presi
dent (Southwest Region) Robert J. 
Cantu was selected Man of the Year for 
his work as president of the Alamo 
Chapter. Host Chapter President John 
M. Haga (Concho Chapter) put to
gether a good program, including re
marks by Lt. Gen. Charles R. Hamm, 
USAF (Ret.), former superintendent of 
the Air Force Academy. Six military 
organizations from Texas were hon
ored for their participation in Operation 
Desert Storm: the 136th Airlift Wing 
(ANG) , Hensley Field; 3790th Medical 
Service Training Group, Sheppard AFB; 
7th Air Refueling Squadron, Carswell 
AFB; 433d Airlift Wing (AFRES), Kelly 
AFB; Wilford Hall Medical Center, 
Lackland AFB; and 67th Reconnais
sance Wing , Bergstrom AFB. 

State President L. B. "Buck" Webber 
presented individual awards to SSgt. 
John P. Mook, Airman of the Year; 
Capt. Gregory S. Smith, Officer of the 
Year; Lt. Col. Gary R. Walston, Guards
man of the Year; and Lt. Col. Marie A. 
Moyer, Nurse of the Year. Daniel W. 
Bus, president of the Del Rio Chapter, 

Scott Memorial Chapter President Jean Schobert is always at the center of 
things concerning the Mid-America Ball. Here she is flanked by (from left) Eaker 
Fellows Don Schaak and Chet Curnane, Spirit of St. Louis Chapter Vice Presi
dent Jack Weatherford, then National Board Chairman Jack C. Price, and 
Doolittle Fellows Capt. William J. Cleckner and Col. Phillip Corbett. 

accepted the award for Chapter of the 
Year. Two special presentations were 
made. Outgoing National President 
0. R. Crawford received the Gen. Claire 
Chennault Patriotism Award , and Mr. 

Webber received the Texas AFA Ben
jamin Foulois First Flig1t Award for his 
successful tenure as s:ate president 

The state organizat on did not ne
glect its educational mission. It paid 
tribute to the achievements of Cadet 
Tobey Spears, AFJRCTC Award wi1-
ner, and Monika J. Kretschmer, Angel 
Flight Member of the Year. 

Kansas Treasurer Cletus Pottebaum (left) honored the 384th BW's "knuckle
busters," winners of the B-1 B weapon-loading competition at Lancer Joust '92, 
at a Lt. Erwin R. Beckley Chapter meeting. Also pictured: Col. Edgar Ott, wing 
commander (center), and Maj. Gregg Moser, chapter president (fourth from right). 

New Jersey State AFA made histor~· 
at its convention this year by naming its 
first \Noman of the Year. Gerry Jones. 
vice r:;resident (at large), was honored 
with the annual award for outstandina 
individual achievement Newly elected 
State President Bill Ramsay praised 
Ms. Jones for her strong interpersona 
skills, demonstrated while she was vice 
president for Government Relations of 
the Thomas B. McGuire, Jr., Chapter. 
A past recipient of AF A's Medal of Merit 
and Exceptional Servi::e Award, Ms. 
Jones has coordinated the state's Fall 
Ball s nee 1990 and has hosted tt-e 
state picnic since 1989. Mr. Ramsay 
had special praise for her tact in deal
ing with thorny protocol proble-ns and 
said s1e added "a touct- of class" to the 
entire state organization . 

Stale Chairman of the Board Dolo
res Vallone, recipient of the 1992 Dis-
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As they entered the Ramstein AB 
Officers Club, guests were treated to a 
display of historical uniforms and other 
memorabilia assembled by USAFE's 
Kisling NCO Academy. CMSgt. Spen
cer Baker served as master of ceremo
nies. Dignitaries at the event included 
Lt. Gen. James L. Jamerson, USAFE 
vice commander in chief ; Brig. Gen. 
George T. Babbitt , USAFE inspector 
general ; Col. Gary Bendlin , 86th Fighter 
Wing commander; and Nita Wilkinson, 
former chapter president. 

At AEF's fall Board of Trustees meeting, Secretary CMSgt. Walter Scott (center) 
presented a $74,000 check to AEF President Gerry Hasler (left) and Chairmen 
Jim Keck. The check represents the proceeds of an appeal for funds for the 
Eagle Grant scholarship program, to which 12,330 members responded. 

The Gus Grissom (Ind.) Chapter 
was instrumental in bringing two pieces 
of history to the Purdue University Air
port. The Collings Foundation flew a 
fully restored B-17 Flying Fortress and 
8-24 Liberator to the Lafayette , Ind. , 
area for the first time in nearly fifty 
years. A crowd of almost 5,000-from 
preschoolers to World War II veter
ans-turned out for the historic occa
sion. Chapter President Ed Frickey sta~ 
tioned himself by the 8-24 and recalled 

tingJished Service Award, announced 
the presentation of the other awards for 
1 ~92: Esther Gregory, Thomas B. Mc
Gui-e Memorial Award ; Robert Boyle, 
Humanitarian Award; Amos Chalif, 
Emeritus Award ; Charlotte HLff, Aero
si:a::::e Education Award; and Janice 
Tolley , Young Astronaut Instructor Ex
cEllence Award. 

Jim voung, president of New Jersey 
AEF, noted that the foundation had 
di::tributed sixteen awards. grants , and 
fel owships in 1992, worth in excess of 
$8,000. 

In addition to Mr. Ramsay and Mrs. 
Val' one, newly elected state officers 
in::luded Bill Mann, treasurer; Esther 
G-egory, secretary; Clyde Jackson, vice 
president (south); and Tony Vallone, 
vi::e president (north). 

Help for Andrew's Victims 
At the National Convention last Sep

terr ber, delegates passed a uranimous 
rES:)lution to support Air Force families 
displaced by Hurricane Andrew when it 
struck Florida last August. The Central 
East Region pledged $15,00J to help 
tt-e families and led the effort to encour
age al AFA members and organiza
tions to provide similar suppcrt. Distri
bt-tion of the funds will be coordinated 
b:1 Air Force agencies to ensure effi
ciency. and the money will be used 
rrainly to help relocate displaced fami
lies and assist them in reestablishing 
tr,e.ir households. 

Chapter News 
-he Lufbery-Campbell (Germany) 

Chapter celebrated the fiftieth anni
versary of US Air Forces in Europe 

Capt. Patricia Reese-Cloud of thg ACM System Program Office accepts the 
Abrahamson Award from Maj. Gen. Stephen McE/roy, PEO for Tactical Strike 
Systems, as Wright Memorial Chapter President Frank Zachary looks on. The 
award was one of seven handed out for excellence in ASD (now ASC) programs. 

(USAFE) in style. Chapter P·esident 
and 1992 Storz Award Winner Lt. Col. 
James G. "Snake" Clark coordinated 
a fine evening of dining, da1cing , 
speeches , and awards cerem:)nies to 
mark the event. National President 
0. R. Crawford (who has since been 
elec:ed Chairman of the Boa-c) pre
sented a Presidential .l\ward to LSAFE 
Corrmandec in Chief Gen. Rot-ert C. 
Oaks in recognition of the command's 
accomplishments over the past five de
cades. General Oaks, Mr. Crawford, 
and Colonel Clark delivered remarks to 
the appreciative crowd. 

his ::Jays flying Liberator miss ans over 
Germany, telling reporters, "WE were a 
bunch of kids, but we were fighting for 
our country ." Dr. Ted Williams, a Purdue 
Uni·11ersity professor and Grissom Chap
ter member, was the primar:1 contact 
with :he Collings Foundation , which re
stored the rare warplanes at great ex
perse (the 8 -24 alone cost $1.3 mil
lion). The foundation supplies back
ground information on the planes and 
conducts tours of the combat-configured 
aircraft for a small fee. 

lnciana was also the site of a highly 
successful annual awards barqJet held 
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by the Fort Wayne Chapter. Chapter 
President Allen P. Feeback presented 
certificates of appreciation to Donald E. 
Dennis, a dedicated employee of the Fort 
Wayne VA Medical Center; Dr. Charles 
C. Culp, who initiated an aerospace edu
cation program at a local elementary 
school when he was principal; and CAP 
Lt. Col. Sam Conte, for his distinguished 
work with the Civil Air Patrol. 

The Tulsa (Okla.) Chapter did its 
part to help celebrate the fiftieth anniver
sary of the beginning of operations at 
McDonnell Douglas's aircraft plant at 
Tulsa. Chapter member John Loerch 
met with Nikki Hearne, cochairman of 
the fiftieth-year celebration , and Dennis 
Metcalf, general manager of the plant , 
and presented them with a commemo
rative plaque to mark the occasion. 

The Wright Memorial (Ohio) Chap
ter has had a busy autumn. In addition to 
presenting awards for achievement in 
Aeronautical Systems Center programs 
[see photo, previous page], the chapter 
staged a successful Air Force Anniver
sary Ball , at which awards for significant 
contributions to the Air Force and the 
Dayton, Ohio, community were distrib
uted. Air Force Materiel Command Com
manderGen. RonaldW. Yates and Chap
ter President Frank Zachary shared the 
duty of presenting the awards. Lt. Col. 
Travis E. Elmore was named Outstand
ing Senior Officer, and Daniel L. Kugel 
got the award as Outstanding Civilian 
Executive. Other award recipients were 
Capt. John Jordan, Outstanding Com
pany Grade Officer; SMSgt. Sharon J. 
Lauritsen , Outstanding NCO; SSgt. 
Kathleen T. DePugh, Outstanding Junior 
Enlisted Member; Capt. Gary H. Boggan, 
Outstanding Guard and Reserve Officer; 
SMSgt. Max C. Holly, Outstanding Guard 
and Reserve Enlisted Member; Marvin 
Dale, Outstanding Civilian Manager; and 
Michael A. Schumacher, Outstanding 
Civilian Technician. 

The Panhandle (Tex.) Chapter has 
been so pleased with the performance 
of Chapter President Bob Balliett that its 
members recently reelected him to an
other term . At a quarterly meeting in 
September, Col. Larry Driskill , com
mander of the 64th Operations Group at 
nearby Reese AFB, told chapter mem
bers of his experiences with the U-2 spy 
plane. Mr. Balliett, Chapter Vice Presi
dent Joe Rinella, and former President 
Guy Leach led the applause for Colonel 
Driskill 's speech . In another innovative 
initiative, the chapter sought recruits and 
gained exposure by entering a vehicle in 
the Tri-State Fair Parade . 

Have AFA/AEF News? 
Contributions to "AFA/AEF Report" 

should be sent to Dave Noerr, AFA 
National Headquarters, 1501 Lee High
way, Arlington, VA 22209-1198. ■ 
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Call toll free 1-800-333-7780 for credit 
card orders or send check payable to: 

AFA ATHLETIC SHOES 
c/o Omega Sports, Inc. 
117 S. Walnut Street 
Lititz, PA 17543 

There's A Job 
Waiting For You! 

FREE CBSI 486 SX Computer 

You can earn $4,000 to $10,000 per month 
performing needed services for your commu
nity from your kitchen table, with a com
puter. Over the last 11 years we have de
velopec:. 20 services you can perform-no 
matter where you move to. You can start 
part-time and then go full-time. If you pur
chase our software and business program, 
we will give you the computer and printer. If 
you already own a computer you may re
ceive a discount. You do not need to own, or 
know how to run, a computer-we will 
provide free, home office training. Financing 
available. 

To receive free cassettes and color literature, 
call toll-free: 

1-800-343-8014, ext. 764 
(in Indiana: 317-758-4415) Or Write: 

Computer Business Services, Inc. 
CBSI Plaza, Ste. 764, Sheridan, IN 46069 

Please include $5.00 per pair for 
shipping and handling. 
Allow 4-6 weeks for delivery. 
SATISFACTION GUARANTEE If :,ou are not comp etely satis
fied wit, your purchase, return it wi:hir 30 days with 1he original 
packin£ slip (and, if possible, in the orginal packing box) , State 
on the :::>acking slip if you wish anc-thS' size or a ref(Jnd. Shoes 
with visble wear, however, cannot be ~cepted for refunds. 

MOV/NG? 
Let us know your new 
address six weeks in 
adva7ce so that you 
don't miss any copies 
of AIR FORCE. 

Clip this form ano 
attach your mailing 
label (from the plastic 
bag that contained thi~ 
copy of your maga
zine), and send to: 

Air Force Association 
Attn : •:::hange 
of Ad:::lress 
1501 Lee Highway 
Arlin~ton, VA 
22209-1198 

Pleas9 print your NEW 
address here: 

NAME 

ADDRESS 

CITY. STATE, ZIP CODE 
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Whether you want to know 
more about your current cov
erage or simply want infur:na
cio:1 about one or more cf 
AFA's low cost insurance pro
grams, we'll be glad to hl::i. 

Each of AFA's insurc.n::e 
plans-Life, Accident, 
CHAMPUS Supplemen~, 
Medicare Supplement a::i.d 
Hospital Indemnity- are 
designed for the exclusive ·::,en
efi: of members. And AFA, 
alone, services these plans, too. 
So when you need help ::ir 
assistance with your ccve:-age, 
just call AFA. 

1-800-727-3337 
INSURANCE DIVISION 

AIR FORCE ASSOCIATION 
1501 Lee Highway 

Arlington, VA 22209-1198 

Bulletin Board 

Collector and historian seeks AAF memorabilia 
from World War I through World War II: leather 
flight jackets, uniforms, flight equipment , and 
photo albums. Contact: Jon Cerar, 425 John St., 
Carlinville , IL 62626. 

\ 

Seeking contact with veterans who served with 
the 845th Squadron, 489th Bomb Group, during 
World War II. Contact: Russell Davis, 1921 Wil
liam Way, Concord, CA 94520. 

Seeking photos, booklets, and US ration books 
from the 1940s and 1950s. Contact: Robert 
Bonsall, 16 Condon Rd., Flat 2, Buxton, Derbyshire 
SK17 9NX, England . 

Seeking information about the survivors of An
thony Diaz of Virginia, who was a pilot In the 47th 
Squadron based at Mildenhall , Norfolk, England. 
He was killed in 1953 when hl s plane crashed 
near Norwich. He might be buried in Cambridge, 
England. Contact: J. A. Utting, "Adela", Butt Ln., 
Bur·gh Castle, Great Yarmouth , Norfolk NR31 
9PU, England . 

Seeking information on 1st Lt. Kenneth W. 
Seeley, who was stationed at 1532d AAFB. APO 
240, in 1944. Contact: Roger L. Grandstaff, 2 
Snow Trail , Fairfield , PA 17320. 

For a history of the unit, the 44th Missile Wing 
Commemorative Committee is seeking names, 
addresses, historical photos, and anecdotes from 
former personnel. Contact: 44th Missile Wing 
Historian, 1750 LeMay Blvd., Suite 1, Ellsworth 
AFB, SD 57706-4866. 

Seeking information on the whereabouts of 
George K. McMillan, navigator with the 778th 
Bomb Squadron, 464th Bomb Group, 15th Air 
Force , stationed at Pantanella AB, Italy, in 1944-
45. His home at that time was Linden, N. J. His 
last known address was in Union City, N J., in the 
1970s. Contact: Robert N. Hoskinson, 691 O 
Norlynn Dr., Louisville , KY 40228-14 71. 

Unit Reunions 

Aircraft and Missile Test Vets 
Veterans of the Aircraft and Missile Test Director
ate, Holloman AFB, N. M., will hold a reunion May 
28-31 , 1993, in Albuquerque, N. M. Contacts: 
Col. John G. Ballard, Jr., USAF (Ret. ). 3301 La 
Sala Del Este, N. E., Albuquerque, NM 87111 . 
Phone: (505) 299-3486. Col . George F. Myers, 
USAF (Ret.), 8747 W. Villa Hermosa Dr., Peoria, 
AZ 85382. Phone: (602) 566-1202. 

Altus AAF 
Personnel who served at Altus AAF, Okla., will 
hold a fiftieth-anniversary reunion May 20-22, 
1993. Contacts: Joe Gilhooley, 22924 lronwedge 
Dr., Boca Raton, FL 33433. Phone : (407) 368-
2181 . S. O'Brien, 3011 Peacock Ln ., Tampa, FL 
33618. Phone: (813) 933-2047. 

Tonopah AAF 
Personnel who served between 1941 and 1945 at 
Tonopah AAF, Nev. , will hold a fiftieth-anniver
sary reunion May 28-30, 1993, in Tonopah , Nev. 
Contact: Lt. Col. Melvin S. Halpern , USAF (Rel. ), 
6120 Ranger Way, Carmichael , CA 95608. Phone: 
(916) 967-4268 . 

For an illustrated history on the B-25 Mitchell, 
seeking contact with B-25 organizations and World 
War II crewmen from 1942 to 1945. Contact: 
Steve Pace , 6501 E. I St. , Tacoma, WA 98404. 

Collector has patches. insignia, and 35-mm slides 
of current aircraft to trade. Contact: Jon W. 
Letzkus , P. 0 . Box 247, Bridgeport , OH 43912. 

Seeking patches and flight scarves from former 
or present AC-130, HC-130, or MC-130 units. 
Contact: Chris Harwood, PSC Box 4003, Vance 
AFB , OK 73705-4003. 

Seeking contact with aircrew members of a 8-1 7 
named Trade Winds Jr. of the 487th Bomb Group. 
Lavenham, England , which was shot down over 
Berlin August 6, 1944. The nose gunner was 
SSgt. John D. Taber, who was a POW at Stalag 
Luft 9C and was repatriated on the Swedish ship 
Gripsholmin 1945. The pilot was 1st Lt. (or Capt.) 
J. J. Hatfield; the tailgunner was Henry Ong; and 
the bombardier was named Eddy. Contact: Maj. 
Robert M. Taber, USAF (Ret.) , 3101 Mimosa Dr., 
Sherman, TX 75090. 

Seeking information on the whereabouts of Air 
Force officers who were with the Defense Com
munication Agency in Europe in the 1960s, in
cluding officers Glenn W. Askew, Walter F. 
Brothers, Thomas R. Coleman, Larry Downs, 
and James Kahl, and enlisted men Tim Helixon, 
Phil Melancon, and Billy Nunn. Contact: C. R. 
Timms, P. 0 . Box 6892, Marietta, GA 30065. 

Seeking information on Eugene Humphry and 
Glenn A. Wallace of Pilot Training Class 51-G at 
James Connally and Reese AFBs , Tex. Humphry 
was last known to be flying B-57s at Hill AFB, Utah, 
in the 1960s. Contact: Maj. Gary Sparks, USAF 
(Ret.), 1332 S. Camino Seco, Tucson, AZ 85710. 

Seeking pilots from the 522d Strategic Fighter 
Squadron ("Fire Balls"), 27th Strategic Fighter 
Wing , Bergstrom AFB, Tex., 1953-56, for possible 

11th Bomb Group 
Veterans of the 11th Bomb Group will hold a 
reunion June 16-20, 1993, in Omaha, Neb. Con
tact: Robert E. May, P. 0 . Box 637, Sellner, FL 
33584. Phone: (813) 681-3544. 

Class 43-D 
Members of Pilot Class 43-D will hold a reunion 
May 5-8 , 1993, at the Hyatt Regency in Kansas 
City, Mo. Con·tact: Jack Carlson, 3045 Si lverview 
Dr. , Cuyahoga Falls. OH 44224. Phone: (216) 
688-4848, 

47th Bomb Group 
The 47th Bomb Group will hold a reunion April 1-
4, 1993, at the Marriott Pavilion Hotel in St Louis, 
Mo. Contact: Costa Chalas, 64 Trapelo Rd., 
Belmont, MA 02178. Phone: (617) 484-5620. 

Class 49-B 
Members of Pilot Training Class 49-B will hold a 
reunion July 7-11, 1993, in Dayton, Ohio . Con
tacts: Lt. Col . John Stolly, AFRES (Rel.) , 11323 
Cotillion Dr., Dallas, TX 75228. Phone : (214) 
681-8290. Lt . Col . Roy Wampler, AFRES (Rel.), 
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reunion. Contact: Mrs. Wayne Wilson, c/o D. F. 
Williams, 1985 Fairlee Dr., Encinitas, CA 92024. 

Seeking information on Charles F. Ashton, Lt. 
S.S. Hand, Lt. J. L. Mauroner, and Melvin Waite. 
Contact: Loizy Laurent. 157 Rue des Eccles 
Preaux , 76160 Darnetal , France. 

For a history of Air Force Explosive Ordnance 
Disposal , author seeks photos , stories , unit 
histories, logbooks, etc ., from Army Air Corps 
Bomb Disposal and Air Force EOD personnel. 
Contact: CMSgt. Marshall "Doc" Dutton, USAF 
(Ret.), 150 Grand View Ave. , Valparaiso , FL 
32580-1602. 

Seeking contact with anyone who knew 2d Lt. 
William A. Moore, a copilot on 1st Lt. Morton 
Wieand 's B-17, of the 94th Bomb Group, 4th Bomb 
Wing, 8th Air Force, which was lost on a raid on 
Emden , Germany, May 21 , 1943. The mission was 
apparently flown from RAF Bassingbourn , and this 
aircraft was one of five lost from the 4th Bomb 
Wing on that mission . Contact: Paul Files, 9200 
Baring Way, Everett, WA 98208. 

Seeking information on the service career of L. E. 
"Randy" Tolbirt, Jr. He was with the 87th Troop 
Carrier Squadron, 438th Troop Carrier Group , 
9th Air Force, in April 1945. Contact: Billie Tolbirt 
Rankin , 500 Wichita #12, McAllen, TX 78503 , 

If you need information on an in
dividual, unit, or aircraft, or if you 
want to collect, donate, or trade 
USAF-related items, write to "Bul
letin Board," A1R FORCE Magazine, 
1501 Lee Highway, Arlington, VA 
22209-1198. Letters should be 
brief and typewritten; we reserve 
the right to condense them as 
necessary. We cannot acknowl
edge receipt of letters. Unsigned 
letters, items or services for sale 
or otherwise intended to bring in 
money, and photographs will not 
be used or returned.-THE EDITORS 

2634 Oro Blanco Dr., Colorado Springs, CO 
80917. Phone: (719) 597-1848. 

Readers wishing to submit re
union notices to "Unit Reunions" 
should mail their notices well in 
advance of the event to "Unit Re
unions," AIR FoRcE Magazine, 1501 
LeeHighway,Arlington, VA22209-
1198. Please designate the unit 
holding the reunion, time, loca
tion, and a contact for more infor
mation. 

474th Fighter Group 
Veterans of the 474th Fighter Group (World War 
II) will hold a fiftieth-anniversary reunion April 
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Look Your Best ... 
. .. with these quality products 
100% satisfaction guaranteed! 

Seeking c,:>ntact with veterans of 12th Bomb Group, 
12th Air Force, who were 8-3 sight project par
ticipants, n July-August 1943, especially Lt. W. W. 
Harkness. Contact: J. W. Swancara, 1002 E. 
Mariposa Ave ., El Segundo , CA 90245-3114. 

29- May 2. 1993, at the Holiday Inn in Fort Walton 
Beach, Fla. Contact: Col. Lloyd Wenzel, USAF 
(Ret.), 204 Turtle Creek Dr., Tequesta, FL 33469. 
Phone: (4:l7) 747-2380. 

622d Air Refueling Squadron 
Veterans of the 622d Air Refueling Squadron will 
h•Jld a reunion April 28-May 1, 1993, in Alexan
dria, La. Contact: Daniel Sloan , 1507 Hwy. 1204, 
Pineville, _A 71360. Phone: (318) 640-4208. 

820th Bomb Squadron 
Veterans ,:>f the 820th Bomb Squadron , 7th Air 
Force (World War II), will hold a reunion May 6-
9, 1993, at the Holiday Inn Surfside in Clearwater, 
Fla. Contact: Willliam W. Childs, 3637 Patsy Ann 
Dr. , Richnond, VA 23234 . Phone: (804) 275-
6012. 

8-24 Personnel 
For the purpose of planning a reunion in 1993, I 
am seeking contact with pilots, crew members, or 
production personnel associated with the B-24 

AFA Polo Shirt -
the finest available! 
100% mesh cotton 
shirt, embroidered 
with AFA logo in full 
color. Unisex sizes, 
M, L, XL. Choose 
red, white or blue. 
$27.00 

AFA Baseball 
Caps - Durable 
polyester caps are 
made in the USA. 
Mesh or full crown, 
available in blue, 
white, red or khaki. 
$8.50 

Yours free 
with your order -1993 

AFA Pocket Calender! 

For immediate delivery, 
call AFA Member Supplies, 
1-800-727-3337, ext. 4830 

Researcher/historian studying P-51 Mustang air
craft seeks contact with anyone who flew, main
tained, or has information regarding Mustangs. 
Contact: William R. Brafford, Jr., 28450 Tonner 
Dr., East Highland, CA 92346. ■ 

Liberator at Willow Run Bomber Plant in Ypsilanti, 
Mich. and Romulus Airfield during World War II. 
Contact: R. J. Blodgett, P. 0. Box 802, Riverdale, 
GA 30274. 

9th/513th Bomb Squadrons 
I am trying to locate members of the 9th and 513th 
Bomb Squadrons for a fiftieth-anniversary re
union in 1993. Contact: Harold Raiklen, 4300 
CerritDs Ave., Long Beach, CA 90807. Phone: 
(310) 426-7581 . 

Class 54-G 
Seeki1g contact with members of Class 54-G 
(Lackland, Goodfellow, and Foster AFBs, Tex.) 
for the purpose of organizing a fortieth-anniver
sary reunion in 1994. Contact: John P. Noonan, 
RR 1, Box 192B, Linden, TX 75563. Phone: (903) 
835-1014. 

Class 56-10 
Seeking contact with navigators of Class 56-10, 
Harlin;ien AFB , Tex. , for a reunion. Contact: Col. 
Richard W. Schoonmaker, USAF (Rel.), 6694 E. 
Easter Pl ., Englewood , CO 80112 , ■ 
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WE SLASHED THE ARMY'S APU 
DEPOT MAINTENANCE BILL BY MILLIONS. 

, 
-

' 
WE CAN DO THE SAME FOR YOU. 

Imagine an APU depot maintenance program that 
not only saves millions of dollars, but offers a fast 
turnaround for increased operational readiness with a 
combat surge capability. 

A cost-effective process that reduces waste and 
facilitates manpower reductions by eliminating hundreds 
of non-value-added activities. 

A complete turn-key program that manages all ele
ments of the repair process, providing a direct line to the 
OEM for quick identification, development, and incorpora
tion of product improvements and technology insertion. 

0 1992 Allied Signal Inc. 

Garrett's Contractor Depot Capacity. A more 
streamlined approach to reduced APU maintenance 
costs that generates real savings for the customer in 
material management inventory and pipeline assets. 

From ground carts to fighters bombers to tankers 
and cargo planes, wherever there's an opportunity to 
help cut APU maintenance costs we're ready to show 
you what's giving the Army so much to smile about. 

Garrett Auxilary Power Division, Military 
Customer Support P.O. Box 5227, Phoenix, AZ 85010-
5227. I 602) 365-5242. 

4 med 
Signal Aerospace 






