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Keepil)Q 
enca 

irstin 
peace. 

The successful first test launch of the 
U.S. Air Force Peacekeeper(MX) ICBM 
June 17 is a key milestone in President 
Reagan's program to modernize America's 
strategic forces. 

The 4,000-mlle flight &om Vandenberg 
Air Force Base1 California , to Kwajalein 
Mi$sile Range c:i'emenstrated tfie Scltisfac
tory performance of all four stages of the 
missile and fts re-entry system. 

Mi1rtin Marietta is proud be a prin
cipal member of tl'ie industtial team 
supporting the U.S. Air Force in this 
endeavor. 

We congratulate not only the Air Force 
and the Depc1rtment of Defense, but also 
Morton Thiok I, Inc., Aerojet Strategic 
Prafuls.lon Compa~ Hercules Inc., Rock
we'I lnternational1 TRW Defense Systems 
(i';mtJp, AVCO Corp., Northrop Corp., 
GTE PrOilluctsCorp., Westinghouse Elec
tric Carp., and the many other contractors 
across the nation whoar contributing to 
trusnew deterrent•cap-ability for the Wnited 
Sta~. 

IHARTIN IHARIETTA 
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The F-16: Standard The F-16 Falcon. This outstanding air-to-air fighter is 
of excellen.ce in egually formidable as a tactic~/ b?mber. No other 

. ,. . . .J ~- ,.__,., a,rcraft comes close to matchmg ,ts proven 
a1r-1.0•SUn'ace ,1g,,·1.er multimission capabilities. 
performance. GENERAL DYNAMICS 
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The Learjet 35A is ready to join 
the U.S. Air Force as its Military 
Airlift Command Operational 
Support Aircraft. And it's the only 
aircraft in its category which offers 
true cost and performance 
improvements over the CT-39. 

This is no green recruit. 
The Learjet 35A has proven 

its performance, efficiency, and 
reliability through a decade of 
operation. The 30 series Learjet 
has logged over a million hours 
in the air. It's flown daily by more 
corporations than any other jet 
model in the world. And it's been 
selected by 17 different nations for 
special military roles - including 
aerial ambulance duty, cargo 
hauling, electronic surveillance, 
and photo reconnaissance. 

Higher performance, 
bigger payloads 

With more than 1,300 jets 
delivered worldwide, the Learjet 
is renowned as the number one 
business jet. But its roots are solidly 
in the military. The original Learjet 
was designed from a Swiss Air 

Force fighter/bomber - and that 
military heritage is still evident in 
today's 35A. Its low overall weight 
and high thrust give it the same 
durability and tactical-like qualities 
that made the T-39 such a versatile 
resource in its day. But the Learjet 
goes a step beyond - with 
performance reserve for safe 
single-engine operation, even on 
hot days, and for rapid climb to 
cruise altitudes above the 
tropopause, where weather and 
commercial traffic aren 't a problem. 

eight passengers and their 
baggage, and still take a full load of 
fuel. That means passengers and 
cargo can go where they need to go 
- directly - efficiently. 

Improved capability, 
better pilot seasoning 

But more important for MAC's 
mission , that high thrust-to-weight 
ratio gives the Garrett TFE 731-
powered Learjet an excellent 
payload capacity. There's no 
worrying about allowable cabin 
load limits, even at ranges well 
beyond those available with the 
CT-39 or OSA competitor aircraft. 

The Learjet 35A is a high
performance jet in the truest sense. 
Cruising at 540 mph, it can easily 
cover in a single day routes that are 
hundreds of miles longer than the 
CT-39 can fly. And that performance 
is vital for high- level government • 
officials, ambulance patients and 
time-sensitive wartime payloads. 

The Learjet 35A is also the 
perfect aircraft for seasoning pilots. 
It allows the Air Force to enhance 

The Learjet will handle _ 
seven or ~ . --. ~ • ~ . - ,-, 

~ / 1 , ,,.; .-
'· • 
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pilot 
proficiency 
in a high
performance 
environment . 
In an aircraft 
which enjoys 
one of the most 
outstanding 
safety records in 
the industry. 

Greater efficiency, 
longer range 

The Learjet is an exceptionally 
fuel-efficient aircraft. In fact, for a 
fixed number of flight hours per year, 
no other OSA turbofan competitor 
can deliver more passenger miles 
per tax dollar, or miles per pound 
of fuel. 

From Scott AFB, only the 
Learjet can carry a full passenger 
load to any point in the Continental 
U.S. , against 85% winds, in less 
than four hours .. . non-stop. Multiple 
,sorties or en route fuel stops are 
eliminated .. . and use of available 
crew flight time is maximized. 
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Advancedtechnolog~ 
fully backed by Learjet 
and Garrett 

Learjet 's established record 
of reliability will mean maximum 
readiness for the OSA fleet. And 
that operational availability is even 
further assured by the Learjet 's 
Garrett TFE 731 turbofan engines. 

With more than 4,200 TFE 731 
engines in daily service, Garrett 

has established an enviable 
record for producing the most 

reliable engine in its class. 
The Learjet 35A and its Garrett 

engines are built right here in the 
States. The combined Learjet/ 
Garrett support network that's 
based here stretches around the 
world , and offers immediate service 
when needed. This entire 
organization stands ready to 
provide full support to the Learjet 
OSA fleet - right now, and years 
into the future. 

Step up to Learjet. It's ready to 
go to work for the Air Force right now. 

Learjet® 
Gates Learjet Corporation @> 

PO. Box 11186 □ Tucson, AZ 85734 
Phone: 602-294-4422 / Telex: 6835032 
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AN EDITORIAL 
Hang in There 

THIS summer the nation continues to enjoy peace. At least it's as close to 
peace as the leading world power can probably be in these troubled 

times. US Marines are at risk in Beirut, of course. Navy flyers patrolling the 
Gulf of Sidra catapult from Sixth Fleet carriers knowing they may have to 
shoot down more Libyan MiGs if the Colonel sends them up. Air Force crews 
flying the Berlin corridor are always reminded of the many times that 
Russian fighters have tried to bump their predecessors out of the sky. Every 
time they put on their flak jackets, Army soldiers along the Korean DMZ , 
expect to fight North Koreans. In Central America, US military trainers of 
all services are imperiled around the clock, whether in the cities or the field. 
In launch control centers and alert complexes, weapons controllers and 
aircrews of SAC, TAC, MAC, and the rest of the Air Force-active and 
reserve-are ready to fight when their country needs them. 

In fact, the US armed forces are in better shape today to respond to the 
nation's call than at any time in the past two decades. Thi s notwithstanding · 
severe shortages of spares , munitions, and certain special skills . But does 
the nation recognize that the tremendous asset its armed forces represent is 
largely responsible for the peace it enjoys? Not so well, if one has scanned 
the media recently. 

In upstate New York over the July Fourth weekend, some women set up a 
"peace camp" outside Seneca Army Depot to protest against the nuclear 
weapons work they claim is going on inside. When a nearby citizen offered 
them a large American flag to fly at their campsite, the women refused it. 
They said on television that the flag "reminded them of the military." What 
tunnel vision they have, and a narrow, warped concept of what that glorious 
red, white, and blue banner represents . 

Meanwhile, back in the capital, a citizens' commission headed by Mr. 
Peter Grace released its conclusions on how the Department of Defense 
could save billions immediately. Secretary of Defense Weinberger treated 
the report with his customary courtesy,.promising to review it carefully. But 
he also made an appropriate judgment on some of its personnel recommen
dations, saying they would "create havoc with morale and readiness." He's 
right. The Grace Commission's recommendations, while plausible to a busi
nessman whose sales and profits are slumping, would drive good people out 
of service. 

It's in the people area that well-meaning but misguided citizens go wrong., 
They don't understand that tangibles like a decent retirement system. along 
with symbols like the American flag, motivate good men and women to be 
prepared to die for their country. The crazies of all stripes can express their 
nuttiness freely, thanks to the good people in uniform . Thank God for their 
service, and for hanging in there! 

F. CLIFTON BERRY. JR . 
EDITOR IN CHIEF 
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L

. · Tactical Informa-
l\ tion Distributi<im 1H t )'f.JJ System. will soon 

i~ • be a reality as the 
Collins Government Avi@nies 

Divisron of Roekwell lnf.ernationa'I 
and-Singer's Kearfott □!Vision com,plete ful -scale ctevet
OJDment and bt!gin production of Class 2 terminals. 

The JTIDS terminals will make it possible for Air 
Force ari<il Army elerrrents to coel>rdinate missions with 
reliable. real-time information. AWAC,S arr-craft an<:! F-1 s. 
aircraft will share common information with ground air 
eefense. artlller:y af11d ~urface--to-air missHe commands 
over the JTIDS network. Tl'le ser,;,ices will share data on 
enemy forces' 1:1oslti0n, spe~d and strength. aR9 imp0r
tant informati0n abl:lut friendly forces. Sl!let:l as 10eA
tity. weapons status. fuel reserves and p0sltie>n. 

The U.S. Afr Force ar:id Army Mave selectecd Singer 
and Rock we fl to supply prototype qass 2 terminals 
based on the wealth of avionics expetiE!Ace we.are coi;i
trlbutlng to the.JTIDS progfam. lnclUdir:1g: 

• 40 year's of Collins experience in RF systems and 20 
yearsoftactical data U111k experience. includlng Link 4 
and Lin!( 11 . 

• Frequency-hop an(:! anti-j_am experience aa 
0em0nstrated In the.C0l1tns.SINCGARS V program. 

• Proven producti00 techn0logy and cap,aclty to 
manufacture Jl'IDS terminals c;1t a reasoRable cost. 

• besign-to-<Cost and reliabrlity moat achiev€ments with 
tt\eCollins AN/ARN-118.(V)TACANand AN/ARC-186 
VHFC-omrn. 

Si1r;rger and Rockwell a~e commltte(:I to providihg the Alr 
Force and Army tMe lightning-fastlnformatl0n they 
r:ieed. To find out m0.raa~out the JTIDS program and 
R0ck1NeJI' s role in it. contact: 
---Collins Government.Av tonics Dlvision--

Rockwell lnternatioRal. Cedar Rapids. lgwa 52498 
(319) 39S-22Q8. • 

'!' RockWeR International 
... wJlere.scjence gets down to business 



Traffic Jam 
Your June '83 editorial," Potholes in 

the Two-Way Street" (p. 4), was right 
on the money. It seems incredible that 
special interests could railroad the 
battle-proven Martin-Baker ejection 
seat out of the Hawk trainer. 

Not every protest from our Euro
pean allies has merit, but their reac
tion to the current "Buy American" 
restrictions needs our immediate at
tention . 

The specialty metals case is such a 
blatant violation of the two-way street 
concept that it will surely not survive 
the light of publicity. 

Dr. Robert W. Clawson 
Kent State University 
Kent, Ohio 

The System Problem? 
Gen. T. R. Milton defends the MX by 

repeating the slogan that "prepar
edness never caused a war" ("View
point," June '83 issue, p. 128). I take 
no position here on the MX, but its 
defenders should search for a more 
persuasive logic. 

Presumably, anyone who begins a 
war by launching an attack has "pre
pared"for the encounter. Indeed, to do 
otherwise would be folly. It follows, 
then, that General Milton is expressing 
the familiar American view that this 
country never begins a war, but only 
responds to aggression by others. 

Leaving aside the question of 
whether that view is historically accu
rate, it falls a bit short in the nuclear 
age, and General Milton so testifies. 
He dismisses our use of atom bombs 
against Japan as "too one-sided to 
count" as a real nuclear war. The im
portant point escapes him; under the 
stress of conflict, the US was unable 
to resist the temptation to become the 
"first user" of nuclear weapons. 

Americans prefer to believe that if 
they had a monopoly of nuclear force 
the world would be "safe" from war, 
but, on the record, other countries 
have no reason to share that belief. To 
the Soviets, an American "first-strike" 
strategy always has seemed possible, 
and there has been no shortage of 
evidence-ranging from Herman 
Kahn in the 1960s to a resurrected 
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civil defense concept based implicitly 
on first-strike thinking. 

The world is not easily divided into 
categories of "good" and "evil." We 
are all locked into a system that has 
many times led to disaster. The sys
tem is the problem, not the separate 
actors. 

Author! 

Col. Frederick C. Thayer, 
USAF (Ret.) 

Pittsburgh, Pa. 

I certainly concur with the laudato
ry comments of Sen. Barry Goldwater 
regarding A Few Great Captains and 
Forged in Fire: " . .. the greatest 
books I've read on the story of the Air 
Force and airpower." However, the au
thor of these books was inadvertently 
not identified-DeWitt S. Copp. 

Mr. Copp, an award-winning book 
and film writer of both fiction and 
nonfiction, was an Army Air Forces 
pilot during World War II. He has writ
ten numerous books and films on mil
itary and civilian aviation. 

Thanks for bringing this to the at
tention of A1R FORCE Magazine's vast, 
air-minded readership. 

Col. Joe Friedmann, 
USAF (Ret.) 

Alexandria, Va. 

The AN/ARN-101 
The AN/AVQ-26 Pave Tack pod dis

cussed in the June 1983 issue(" Night 
Into Day With Pave Tack," p. 104) is 
certainly an impressive addition to 

Submissions to "Alrmail" should 
be sent to the attention of the ''Air• 
mall" Editor, 1750 Pennsylvania 
Ave., N. W., Suite 400, Washington, 
D. C. 20008. Letters should not ex
ceed 500 words, and preferably be 
typed. We reserve the right to 
condense letters as necessary. 
Names will be withheld on request, 
but unsigned letters are not ac
ceptable. Because of the volume 
of letters received, It Is not possl• 
ble to print all submissions. Please 
allow lead time of at least two 
months for time-sensitive an• 
nouncements. 

the sensor complement on F-4Es, . 
RF-4Cs, and F-111 s, and provides 
added capability to the aircraft weap
on systems. However, clarification 
should be made concerning the inter
face integration responsibility in the 
F-4Es and RF-4Cs. 

The Pave Tack pod supplies the tar-. 
get IR image, laser target range, and 
target illumination. The aircraft steer
ing, navigation, and weapon delivery 
functions are accomplished by the 
Lear Siegler AN/ARN-101 Digital 
Modular Avionics System . The 
ARN-101 determines where the target 
is, relative to present aircraft position, 
sends signals to the AVQ-26 comput
er to point the turret at the target if 
required, processes the AVQ-26 laser 
range data to improve the quality of 
the range signal, and computes the 
necessary steering and weapon re
lease data to strike the target. 

Navigation and weapon delivery -
computations are an autonomous re
sponsibility of the ARN-101 system. 
For conventional weapons, AVQ-26 
operation is not required after the tar
get has been identified and the sys
tem trimmed to update target coordi
nates. 

The Lear Siegler ARN-101 provides~ 
complete navigation, as well as auto
matic steering, weapon delivery, and 
reconnaissance capability in F-4Es 
and RF-4Cs with or without the Pave 
Tack pod. The AVQ-26 adds another 
sophisticated eye, and a more accu
rate determination of range to target: 

F. E. Pickel 
AN/ ARN-101 Program Manager 
Lear Siegler, Inc. 
Grand Rapids, Mich. 

"Just Another Day" 
In your article "Electronic Combat 

in Operation" (June '83 issue, p. 52), I 
was pleased to note the incorporation 
of the cartoon "Just Another Day at 
the Office." 

This was inspired by a rather pas
sionate one-on-one lecture to me on 
the pervasiveness of the threat by Maj, 
Art Ritter of the Tactical Air Warfare 
Center some years ago. But it took the 
artistry of Bobby Patterson of our 
company to really capture the flavor 
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of our tactical air forces aircrews with 
the "right stuff. " 

Morton T. Eldridge 
Director of Marketing 
Teledyne Brown Engineering 
Huntsville, Ala. 

Ninth Air Force 
I read with interest the plea from Lt. 

Col. Robert L. Hall, USAF (Ret.), on 
page 8 of the June 1983 issue for 
some publicity to be given to the 
Ninth Air Force. 

May I, as an RAF wing leader of a 
Spitfire wing based in the southeast 
corner of England in 1943, be permit
ted to express a few words of sincere 
praise for the magnificent flying and 
bombing carried out by the Ninth's 
B-26 Marauder aircrews against nu
merous targets in northwest France 
between July and November 1943? 

It may be of interest to readers to 
know that on our first escort mission 
against Abbeville airfield , the eigh
teen Marauders staggered along at 
180 mph. Such a speed was far too 
slow to be flying over France. General 
Andrews , Commanding General of 
the Ninth Air Force, called an urgent 
conference at his headquarters at 
Earls Colne. It was immediately ruled 
that the Marauders must be lightened 
in weight and, therefore, all unneces
sary equipment was removed, e.g., re
duction in ammunition and oxygen 
load, etc. (even the kitchen sink was 
thrown out!). 

This action transformed the B-26's 
performance, and it thereafter be
came a pleasure to escort the closely 
packed formations over to France. 
The formation's strength grew quickly 
from eighteen aircraft, to thirty-six, 
then to seventy-two in a matter of 
weeks. It was with pride that the RAF 
fighter pilots watched the amazing 
accuracy of the bombing of German 
targets in France. 

Between the dates mentioned my 
Spitfire wing carried out more than 
fifty close escort missions for the Ma
rauders of the Ninth Air Force. I re
member the great respect and the ad
miration that we in the RAF held for all 
of the personnel of the Ninth Air 
Force. 

H. Bird-Wilson 
Farnham, Surrey 
England 

More Space for Space 
Your May 1983 Air Force Almanac 

and June 1983 Electronic Air Force 
issues are always highlight copies of 
_the year, and this year's May and June 
issues were no exceptions. 

The only things needed to make 
them complete were photographs of 
USAF space assets (even representa-
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tive examples of spacecraft!) and data 
on US space achievements (historic 
launches, astronauts, current space
craft utilization, etc.). One wonders if 
the fact that the Space Shuttle system 
and IUS entries were separated from 
the remainder of the "Gallery of USAF 
Weapons" in the May issue by a full
page advertisement (the only systems 
so distinguished) was an attempt to 
convey a message. 

Perhaps these subtleties indicate 
that Space Command is encounter
ing the same institutional resistance 
that the US Army Air Corps encoun
tered and that there is really a need for 
a US Space Force. Prove me wrong. 

Maj. Gordon R. Middleton, 
USAF 

Mahe, Seychelles 

Not Compass Call! 
Having been a member of AFA for 

many years, I always look forward to 
each issue of your fine magazine. You 
perform an especially outstanding 
job each year with your issue on the 
Air National Guard and Air Force Re
serve. 

Your June 1983 issue on the Elec
tronic Air Force featured an article, 
"Electronic Combat in Operation" (p. 
52), with a particular focus on Com
pass Call. On pages 54-55 was dis
played a picture of a C-130 aircraft so 
captioned. 

The aircraft portrayed is, in fact, an 
E series C-130, rebuilt and retrofitted 
for the Coronet Solo II mission. The 
aircraft is maintained and flown by 
the men and women of the 193d Elec
tronic Combat Group, Pennsylvania 
Air National Guard. Though consid
ered "part-timers," the unit is very ac
tively tasked around the world in sup
port of unified and specified com
manders' requirements to such an 
extent that Maj. Gen. John 8. Cona
way, Director of the ANG, has called 
the 193d ECG " the most deployed 
unit in the Air Guard." 

It is also important to stress that the 
Compass Call and Coronet Solo mis
sions differ as night and day. Com
pass Call works as an electronic com
bat platform, while Coronet Solo's 
primary mission involves special op
erations. Coronet Solo does indeed 
have electronic combat capability, but 
strictly as an adjunct to its prime mis
sion. Your misidentification is under
standable; an unmentioned major 
command and its subordinate num
bered air forces have had the same 
corporate misconception for several 
years. 

Many folks have worked hard in re
cent years to gain support and in
creased visibility tor this most impor
tant national asset. Your mis-caption 

will gain the system the "advertising" 
it deserves at the lowest dollar cost. 

Lt. Col. Joe Cunningham, 
ANGUS 

National Guard Bureau 
Washington , D. C. 

I have greatly enjoyed your maga
zine for a number of years. In the June 
'83 issue, I rejoiced to see one of the 
aircraft from the 193d Electronic 
Combat Group displayed on pages 54 
and 55. However, with horror, I read 
the caption stating that it was an 
EC-130H Compass Call aircraft. I 
would like to set the record straight. 

The aircraft displayed on pages 54 
and 55 is an EC-130E Coronet Solo II, 
flown by the 193d ECG, Pennsylva
nia Air National Guard. The picture 
shows the state capital of Harrisburg 
in the background. The EC-130 re
placed the EC-121 E Coronet Solo I in 
1978 and 1979. 

We at the 193d and in the PaANG 
are proud of the job we do for the Air 
Force, and are sure that the error was 
uni ntenti on al. 

TSgt. Craig E. Friedline, 
PaANG 

Camp Hill, Pa. 

• The error was indeed unintentional. 
We apologize to the people of the 
193d Electronic Combat Group and 
all our readers (many of whom wrote 
to take us to task) for the mistake. (For 
more on the EC-130, Coronet Solo II, 
and Compass Call, see the "Jane's All 
the World's Aircraft Supplement" on 
p. 83 of this issue.)-THE EDITORS. 

Colonel Irwin 
In the June 1983 issue of A1R FORCE 

Magazine, there is a picture of Apollo 
astronaut Jim Irwin (p. 145). Under the 
picture, the caption lists Colonel Ir
win as Lt. Col. James B. Irwin, USAF 
(Ret.). 

He was a lieutenant colonel when 
he made the flight, but when they 
landed, the whole crew was promoted 
one rank. 

Capt. Sumner H. Wyman, 
USAF (Ret.) 

Bloomington, Minn. 

Houses or Hovels? 
I was reading through your April '83 

issue when I noticed that, on page 56, 
somebody goofed. You show three 
pictures of housing in lncirlik, Turkey, 
which is all well and good, but one of 
the pictures is wrong . I refer to the 
lower picture, which your caption 
states is the housing families began 
living in in September. 

Well, I live in that new housing, and 
it doesn't look anything like what you 
show. What you show is the "model 
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home," and that home is in the even 
newer housing area you picture in the 
top photo. 

The housing the families moved 
into in September are called "Fast 
Track," mainly because they were put 
up so fast. What you didn 't mention in 
any of your captions, or in the article 
itself, was that the "Fast Track" hous
ing is having many problems-crack
ing walls (no real problem, it's just the 
outside retaining wall on to the car
port), hot water pipes that freeze in 
the winter (a design deficiency actu
ally, not the fault of the contractor), 
heat-pump vents that leak when it 
rains (which it does here frequently), 
cupboard doors that fall off on a mo
ment's notice, and washers and dry
ers that were supposed to be new, but, 
it turns out, are actually rebuilt mod
els. I could go on, as the list gets long
er every day, but I'd run out of space. 

I realize that these are actually 
minor complaints, especially when 
you compare them with what a lot of 
people are putting up with on the 
economy. In your upper left picture, if 
you look closely, you' II see some older 
houses behind the tall apartment 
buildings (which are Turkish Air Force 
quarters). These are in an area called 
"lncirlik Village," and it houses a lot of 
unaccompanied people, mainly be
cause there is such a shortage of on
base quarters for these people. Your 
magazine didn 't show the dormitory 
construction going on, but that was 
probably with good reason-you 
couldn't show a brand-new dorm (un
der construction for almost three 
years) that is already sinking on one 
end due to the fact that nobody both
ered to add fill dirt to shore up the 
foundation. 

Oh, yes-before I close this letter, I 
do want to mention one thing. I am 
grateful to the Air Force for trying to 
give me a house that looks nice and 
functions well, but don't you think 
that somebody somewhere along the 
line could have built lncirlik's new 
housing to the earthquake standards 
needed for this area? We in Fast Track 
have been told not to be in our houses 
if there is an earthquake. We'd stand a 
better chance of surviving if we stood 
outside while we watched our houses 
fall down around us! ... 

Name Withheld by Request 

Battle Damage Repair 
The April '83 issue of A1R FORCE 

Magazine contained a good article 
about USAFE's role in NATO ("USAFE 
in the Dangerous Decade," p. 40). 
However, the "Sortie Generation " 
section on pages 43 and 44 contained 
some information that is not entirely 
correct. 
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Although USAFE is well into devel
oping an organic Aircraft Battle Dam
age Repair (ABDR) capability, it is not 
the only command working toward 
that goal. In December 1981, the Air 
Force officially directed the imple
mentation of a program designed to 
establish an Air Force ABDR capabili
ty. To date, all commands participat
ing in the program (USAFE, PACAF, 
TAC, SAC, MAC, AAC, ANG, AFRES, 
and AFLC) have made progress to
ward accomplishing the ABDR pro
gram objective. 

The objective of the ABDR program 
is to maximize wartime aircraft avail
ability and sortie rates. The Air Force 
has already established ABDR techni
cian and general assessor training 
courses that are not peculiar to any 
particular weapon system. Their pur
pose is to introduce aircraft mainte
nance personnel to an assessment 
and repair philosophy that is differ
ent from the traditional, quality-con
scious maintenance performed dur
ing peacetime operations. Weapon
system-specific assessor courses will 
also be available in the future. In addi
tion to training courses, ABDR Tech
nical Orders for the aircraft in the pro
gram are presently being developed, 
and ABDR tool and materiel kits are 
being established in every command . 

Air Force Logistics Command was 
designated program-implementing 
command. This decision was based 
on AFLC's ABDR experience during 
the Southeast Asia conflict and the 
ABDR capability already achieved in 
the AFLC/AFRES Combat Logistics 
Support Squadrons. In addition to 
AFLC, Air Force Systems Command 
was assigned responsibility for all 
ABDR-related research and develop
ment. 

The ABDR program is going to 
make it possible for the Air Force to 
count on having additional airframes 
available for combat operations . 
USAFE is on the right track and has 
made a wise decision in placing a 
high priority on the ABDR program. 
We in the ABDR Program Office are 
confident all operating commands 
will soon have an equally viable and 
effective ABDR capability similar to 
that of USAFE. 

Lt. Col. D. T. McVey, USAF 
USAF ABDR Program 

Manager 
McClellan AFB, Calif. 

Men's Rights 
ls an ex-spouse entitled to half your 

retainer check? We don't think so. 
The Men's Alliance for Legal Equity 

(MALE) is a nonprofit research and 
education organization concerned 
with men's rights in divorce, pension · 
law, tax law, and many other areas. We 
have targeted the Schroeder [Rep. 
Pat Schroeder, D-Colo.] "Former 
Spouses Protection Act" for intensive 
study and possible litigation. We be
lieve the law is a breach of contract 
with this nation's servicemen, that it ' 
raises serious questions of due pro
cess and states' rights, and that it is 
just plain bad public policy. 

Please help us fight for your rights! 
We are interested in case histories of 
men who have suffered under this law 
and information on any litigation now ' 
pending, particularly appeals on con
stitutional grounds. 

Membership in the Men's Alliance 
and subscriptions to our newsletter 
are available for a $25 annual contri
bution. All contributions are tax
deductible. Let us hear from you ., 
Whether in Congress or the courts, 
we must organize to win this battle. 

Dan Soliday 
National Director 
Men 's Alliance for Legal 

Equity 
13941 Mathews Dr. 
Woodbridge, Va. 22191 

8th Air Force Historical Society 
As you may know, the 8th Air Force 

Historical Society, started in May 
1975, has signed up more than 11,500 
members since its inception. We are 
adding 1,500 to 1,800 new members 
every year. 

We started with the idea of creating 
an organization that would be of value 
to all 8th AFers, but had to limit it to 
wartime members to get our non
profit status with the IRS. 

With the tax law changes in the fall 
of 1982, we have been able to return to 
our original goal. Now we are open to' 
all 8th AFers, past and present. 

Our Board of Directors has recently 
approved an Ira C. Eaker Airmanship 
Award . It will be given to a crew or 
individual selected each year by the 
8th Air Force. This should keep us 
close to the current members of thei:-
8th AF. 

On the other hand, the 8th Air Force 
Memorial Museum Foundation (a , 
nonprofit organization formed by the 
8th AFHS to concentrate on keeping 
8th AF history alive) is in discussions 
with the Air Force Historical Founda-"• 
tion with regard to joint sponsorship 
of the biography of Gen. Carl A. 
Spaatz, the first commander of the 
8th AF. 
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VHSIC. 
The Westinghouse team is putting VHSIC to work in brassboards for air
borne, surface, and armored vehicle systems. 

VHSIC. 
The Westinghouse team is putting VHSIC to work with an approach appli
cable to over 80% of all DoD's targeted electronic requirements. 

VHSIC. 
The Westinghouse team is putting VHSIC to work in signal processing for 
Radar, EW, E/O, Communications, and C3I. 

VHSIC. 
Only the Westinghouse team is putting VHSIC to work with a building block 
approach including Ada programming, a universal chip set, a common 
module family, and multiple systems application potential. 

w Westinghouse 
Defense 
@ ~~2)m)IIIII 



Delco builds 
Military Standard 

Computers. 
Tested, certified, and in production. 

Our Military Standard Computers incor
porate state-of-the-art technology and 
advanced engineering design, to provide 
high-computational throughput and 
minimum size/weight parameters. 

. 

A modular design approach allows our 
computers to be adapted to a wide range 
of applications while meeting military 
specifications. 
Like the Delco Electronics M372 
Computer System ... 
A computer which can perform a wide 
spectrum of military computer control 
and computational functions. Current 
applications include data bus control, 
fire control, fuel management and navi
gation functions. The M372 meets all of 
the following DOD/Air Force standards 
for computers: 

Delco Electronics 
M372 Computer System 

Architecture MIL-STD-1750A 
Data Bus MIL-STD-1553B 
High Order Language MIL-STD-1589B 
High Density Core or Semiconductor Memory 
Fully Tested ... SEAFAC Verified ... 
Now in Production. 

You'll find the M372 functioning as the 
fire control computer in F-16 aircraft or 
as the central control computer in the 
new LANTI RN system (Low Altitude 
Navigation and Targeting Infrared Sys
tem for Night). 

Because the M372 is thoroughly 
developed, tested, and in production, 

you'll minimize 
nonrecurring devel

opment costs for your 
applications. And reliability 

and maintainability are enhanced. 
There's more to our bottom line than just 
a "Black Box'.' 
Delco Electronics is committed to 
servicing the military. That means 
laboratory, factory, and field support 
equipment for any fine tuning needed 
for your specific application. Proven 
software and hardware packages (MIL 
standard) are available for quick devel
opment of operational software, includ
ing program generation and validation. 

Our commitment isn't just military 
hardware/software. It's also on-time 
delivery. Efficient cost control. Readily 
available support personnel. And much 
more. 

If you have questions on military 
computer technology and potential 
applications, Delco Electronics has the 
answers. For further information, con
tact Delco Electronics Division, General 
Motors Corporation, 6767 Hollister 
Ave., Goleta, CA 93117. Or call (805) 
961-5903. TWX 910-334-1174. 

Delco Electronics 

~ [i] 
Division of General Motors 
Santa Barbara Operations 



It is well to consider the fact that 
1,000,000 Americans have served in 
the Mighty Eighth since it was acti
vated on January 28, 1942. 

All 8th AFers are now able to help 
perpetuate the history of the 8th Air 
Force through the 8th Air Force His
torical Society. Dues are $8 per year. 
Applications for membership should 
include the unit and locations and 
dates of service in the 8th AF. 

Lt. Col. John H. Woolnough, 
USAF (Ret.) 

8th Air Force Historical Society 
P. 0. Box 3556 
Hollywood, Fla. 33083 

Phone: (305) 961-1410 

Iceland Security Police 
The Air Forces Iceland Security Po

dee Division is developing a Heritage 
Room to promote a sense of history 
and belonging among our members. 

We are looking for any memorabilia 
and/or photos from anyone who may 
wish to donate them and who were 
assigned to Iceland since the Keflavik 
'Jase opened, particularly from those 
:issigned as MPs, APs, or SPs. Pho
tos, if requested, will be copied and 
returned. Patches, photographs, uni
form items, anecdotes, White Falcon 
newspapers, and any other memo
rabi I ia would be appreciated. 

Please forward these items to the 
:tddress listed below. 

Capt. Walter G. Lucas, Jr., 
USAF 

Chief, Security Police 
Air Forces Iceland 
FPO New York 09571 

Civilian Flight Instructors 
I am seeking contact with pilots 

who served as civilian flight instruc
tors at either an AAF civilian contract 
primary flying school or in a CAA war 
training service program in World 
War II. I am interested in hearing from 
only those instructors who did not 
otherwise attain commission status in 
a branch of the US armed forces. 

The purpose of this is to organize 
an effort to promote congressional 
action on legislation recognizing the 
service of the civilian flight instruc
tors as active military duty, since such 
credit has been given WASPs and 
.Jther groups but denied the instruc
'.ors under Public Law 95-202. 

Boys Home 

E. D. Ballard 
235 Pepper Dr. 
Lexington , Ky. 40505 

Boys Home of the South came into 
)Xistence in 1957 as the result of a real 
need for a home of this type in our 
area and for the country. We have 
made a lot of progress because of 
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God's help and the help of many fine 
people. We receive no federal, state, 
county, or city aid . 

We have recently completed our li
brary, of which we are very proud; 
however, we have a lot of space but 
not many books. 

We would like to ask readers if they 
could send us books. We are es
pecially interested in books about 
World War II heroes-flyers, tankers, 
infantrymen. 

Please send any donations to the 
address below. 

Charles W. Aiken 
P. 0. Box 8818 
226 Pendleton St. 
Greenville, S. C. 29604 

Iranian Air Force 
I would appreciate any help in find

ing photographs, patches, and any 
historical material on the Imperial 
Iranian Air Force for a forthcoming 
book. The time period involved covers 
the 1950s to the fall of the Shah. 

Any assistance would be deeply ap
preciated. Please contact the address 
below. 

Walter Glenn Weich 

Cessna O-2A 

P. 0. Box 56 
Pemberton, N. J. 08068 

I am a model airplane enthusiast, 
and I plan to build a radio-controlled 
model of the Cessna O-2A observa
tion plane. I cannot locate any draw
ings, good photos, or three-view 
drawings of this plane, even though 
I've written to just about every source 
available. 

I would appreciate it very much if 
readers could furnish any information 
they might have on this plane (es
pecially three-view drawings). 

D. A. Sagolla 
141 N. Eagle Rd. 
Havertown, Pa. 19083 

Tall Tales Time 
I am a Second World War enthusi

ast deeply interested in the ai rplanes 
of that time period. To further my in
terest, I'm writing a book called Air 
Force Memories: 1939-45, contain
ing favorite stories of Air Force veter
ans. 

Would any readers be so kind as to 
relate a story or two, or what they re
member most about the war? Com-

ments on the aircraft you flew would 
also be of interest to me. 

Bernie Wyatt 
5306 Cindy Lane 
Burlington, Ontario 
Canada L7L 3Y2 

Amelia Earhart 
I am a researcher seeking informa

tion, stories, and tidbits about the 
famed aviatrix of the Thirties. I have a 
book being published next year list
ing new information about the disap
pearance and fate of Amelia Earhart. 

Please contact me at the address 
below. 

Hardon McDonald Wade 
P. 0. Box 1111 
Marietta, Ga. 30061 

Phone : (404) 422-7369 

Rescue in the Adriatic 
On April 2, 1945, a PBY aircraft 

based near Foggia, Italy, rescued four 
aircrew from a 8-24 that had crashed 
into the Adriatic Sea. Despite a sea 
state not suitable for landing, this 
PBY crew, at some risk to themselves, 
made a skillful rescue. Without their 
timely arrival, the downed survivors 
would have perished. 

As one of the grateful survivors, can 
anyone identify for me the designa
tion of this rescue unit and, possibly, 
any of the resolute PBY aircrew? 

Lt. Col. Howard C. Horton, 
USAF (Ret.) 

2 Bonnievale Dr. 
Bedford, Mass. 01730 

Liaison Pilots 
I am writing a book about the per

sonal experiences of World War II liai
son pilots and crews. I would appreci
ate making any contact with any WW 
II Air Corps liaison squadrons. 

Please contact me at the address 
below. 

Ed Arbogast 
518 East Garfield 
Cadillac, Mich. 49601 

20th Special Ops Sqdn. 
I am presently an Air Force scholar

ship cadet in the 835th ROTC detach
ment at North Texas State University. 
In November 1982, my mother and I 
traveled to Washington, D. C., in order 
to see the dedication of the Vietnam 
Veterans Memorial. My father's name, 
TSgt. James W. Greenwood, was in
scribed on the great monument. He 
was with the 20th Special Operations 
Squadron based somewhere near 
Darlac Province in South Vietnam. 

I have now tried several different 
sources in an attempt to learn of the 
mission of the 20th Special Opera
tions Squadron and what it was com
prised of. All that I have been able to 
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obtain was that the squadron used 
UH-1 P helicopters in psychological 
warfare near the Cambodian border. 

There is a great void in my knowl
edge of my father's seventeen-and
one-half-year career in USAF. I would 
be eternally grateful for any informa
tion that I might receive from readers 
regarding the "Green Hornets" of the 
20th Special Operations Squadron . 

Craig R. Greenwood 
440 Franklin Ave . 
Pottsboro, Tex. 75076 

514th Bomb Squadron 
I've been invited to submit a story to 

the American Aviation Historical So
ciety 's quarterly almanac regarding 
my combat experiences as a tail gun
ner with the 514th Bomb Squadron, 
376th Bomb Group, Ninth Air Force , 
in the Middle East during 1942-43. 

I would like to communicate with 
Charles S. Anderson, Norman C. Ap
pold, Donn Odell , John Hogan, or any 
other former members of the 376th 
BG in order to refresh my memory and 
obtain facts and figures long since 
forgotten . 

Harold 0. Christensen 
2329 Lincoln Way 
San Francisco, Calif. 94122 

Phone: (415) 661-9177 

American Maid 
I am trying to contact crew mem

bers who flew missions over Japan 
during World War II in a B-29 named 
American Maid. I would like to plan 
a surprise reunion for my husband, 
who piloted the B-29, Maj. George W. 
Ramey. 

From what I can gather, the crew 
served with the 405th Bomb Squad
ron , 214th Bomb Group. 

For information about a surprise 
reunion in late summer or early fall, 
please contact the address below. 

Martha Ramey 
881 S. W. 56th Ave. 
Plantation, Fla. 33317 

Phone: (305) 587-9209 

Looking for ... 
I would appreci~te help in contact

ing my dear friends, Michael and 
Jeannette (nee Dillon) Littrell. Mike 
Littrell was last stationed at RAF 
Lakenheath, England. 

My husband, George, passed away 
in January 1982 after a long illness, 
and I would like to let my friends 
know. 

Gloria Conner 
2801 Melvin Ave. 
Rochester, Mich. 48063 

Phone : (313) 852-0669 

Anyone having information con
cerning the whereabouts of James 
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Robert Wooliver, an Air Force re
cruiter stationed in Ohio and Tennes
see in 1958-59, please contact me at 
the address below. 

Lt. Col. Ernest N. Willard, 
USAF (Ret.) 

930 Pine St., #206 
San Francisco, Calif. 94108 

Any crew members who flew with 
pilot Dock 0 . Waller in World War II in 
India and Tinian, please contact me at 
the address below. 

Don Carter 
1271 Whitewater Rd. 
Memphis, Tenn . 38117 

Phone: (901) 685-687 4 

I would like to ask any family or 
friends of Lt. Col. Ray W. Schroeder, 
who died on December 9, 1979, in Up
lands, Calif., to contact me on behalf 
of the Aeronautical System Division's 
Heritage Committee. 

The Committee is considering his 
grandfather, Maj . Rudolph Schroeder, 
a test pilot and true aviation pioneer, 
as a candidate for memorialization. 
We need to correspond with next of 
kin. Contact the address below. 

Aeronautical Systems Division 
ASD/PAM (Mike Wallace) 
Wright-Patterson AFB, Ohio 

45433 

We are trying to locate the following 
former crew members of the B-29 
Three Feathers for a future reunion: 
Jack D. Alford, Richard D. Metcalf, 
Walter D. Landaker, Houston H. 
Powers, William C. Taylor, Agne V. 
Pearson, and Harry W. Pennel. 

I would appreciate any information 
readers may have on the present loca
tion of these men. Please contact me 
at the address below. 

MSgt. Ralph J. Darrow, 
USAF (Ret.) 

1984 Herman St. 
Atwater, Calif. 95301 

A disabled friend of mine in Lon
don, England, does carving as thera
py. He has a keen interest in the USAF 
of WW II. I have tried to obtain the 
shoulder patches of our WW II Air 
Forces without too much success. Do 
any readers have posters or advertise
ments depicting the shoulder 
patches of WW II? I have my own 13th 
Air Force patch and was able to find a 
Ninth Air Force one, and have sent 

both to my friend, Bill Adams. I would 
appreciate it if readers could help. 

Michael M. Michlo 
360 Chicago Ave. 
Valparaiso, Fla. 32580 

I would like to hear from anyone· 
knowing the whereabouts of Lt. Nick 
Fedak, a World War II ETO B-17 pilot. 

Anyone having any information 
should contact me at the address be
low. 

Lt. Col. Thomas F. Corrigan , 
USAF (Ret.) 

3815 Somerset Dr. 
Colorado Springs, Colo. 80907 

Collectors' Corner 
I am a collector looking for the early 

type of World War II Eighth Air Force 
patch . This particular variety was 
worn by our troops in England during 
the early years of the war. This design 
was different in that it was embroi
dered on felt and had small pointed 
wings extending from the lower part 
of the figure eight. The later and more 
familiar design had the large circular 
wings. 

I also need a bullion-embroidered 
Eighth Air Force patch . If you have 
one or both of the above items that 
you would like to sell, please send me 
a note with your asking price. 

David Edkins 
190 Beverly Rd . 
Hempstead, N. Y. 11550 

I was associated with the Eastern Fly
ing Training Command in the south
eastUS from 1941 through 1946, at one 
time serving as Director of Aircraft 
Maintenance and headquartered at 
Maxwell Field from 1941-45. 

Somehow, I lost the metal epaulet 
insignia designating that command, 
and I would like to borrow one to have 
a blazer patch made. 

Please contact the address below if 
you can help me. 

Benjamin W. Heath 
P. 0 . Box 8194 
Newport Beach, Calif. 92660 

I am currently a junior in high 
school and am looking forward to a 
career as a fighter pilot. I would like 
some inside information on the USAF 
Academy's academic and extracur, 
ricular activities, etc. Opinions from 
ex-graduates would be greatly appre
ciated. 

Also, since I collect patches, I am 
looking for F-15 or F-16 squadron 
patches, Stateside or overseas. I am 
willing to pay for the patches, includ, 
ing postage. 

Darrin Landry 
71 Diamente 
Irvine, Calif. 92714 
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ntanB. S!arting to make waves 
in the US.Navy. 

Over 9,000 of Turbomach's 
original Titan turbines have 
already proven their reliability 
in use by the Navy, Air Force 
and Army. That's one of the 
reasons why the Navy has just 
ordered more than 700 new 
Titan II start carts for use 
through the 1990s. 
Cranking out a hefty 300 
horsep0wer, the Titan II JASU 
(Jet Afr~raf\ Start Unit) repre-

sents the state of the ar~ in 
small turbine technology. 
Titan's proven turbine reduc
tion gear and advanced 
micro-electronic controls 
minimize maintenance and in
crease mission availability. 
Doors on the Titan JASU have 
been designed for easy access. 
Modular construction simpli
fies maintenance and repair. 
And ,nosl i111puric1uily, 

DIVISIC\N OF SOLAR TURBINES INCORPORATED 

4400 Rurlin Road, Dept. AF' / San Diego, 
California 92123/(619) 238-5754 
DI is • Trademark of CalerpiUar Traclor Co 

Turbomach, litan, and Titan II are Trademarks 
of Solar Turbines Incorporated 

these features help achieve 
low life-cycle support costs for 
the Titan II JASU. 
Remember the names 
Tmbomach and Titan II. 

They'll both be making waves 
in reliable starting power for 
years to come. 
Write or call Mark Gramlich 
at Turbomach for more 
information. 



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

Because today, that's where many problems with state-of-thf 
art circuits crop up. Aerojet is investing in people and advanced instru-
1nentation for a new activity called "Surface Sciences." Here, chemical 



spectrographic and electron micrographic techniques are used to an
alyze and evaluate a variety of surface conditions and effects. And it's 
paying off with sharpened eyes for space sensors and improved per
formance and reliability for many other electronic devices. 

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

At Aerojet we believe that putting resources into technology 
today is our best investment in tomorrow. Case in point: We've tripled 
R&D outlays over the past three years. 

No wonder so many ideas surface at Aerojet. If you have one 
you'd like to get off the ground, bring it to 
us. We'll make it fly. 
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IN FOCUS ... 

SAC Backs·Small ICBM 
By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY) 

The unglamorous re
quirements of fixing up 
old hardware to keep 
deterrence credible. 

Washington, D. C., July 6 
The strategic force 
modernization pack
age drawn up by the 
Scowcroft Commis
sion and presented 
to Congress by 
President Reagan in 
May is being jeopar
dized by allegations 

on Capitol Hill and in the news media 
that the Air Force is opposed to and 
is undermining development of a 
small, single-warhead ICBM. In addi
tion to being false, these insinua
tions, in part at least, appear to be 
designed to derail the MX program 
and other efforts to modernize the 
land-based ICBMs. 

These innuendos are also apt to im
pede current arms-control efforts. 
Because the Commission's recom
mendations produced, and are de
pendent on, a carefully constructed 
political consensus based on accom
modating disparate congressional in
terests-from ardent arms-control 
supporters to committed hawks-re
moving any one element of the pack
age would unravel this coalition of 
strange bedfellows and probably 
doom the strategic force moderniza
tion program in its entirety. 

As Gen . Bennie Davis, Commander 
in Chief of the Strategic Air Com
mand, told this writer, the Air Force 
supports "wholeheartedly all the rec
ommendations of the Scowcrott 
Commission , including development 
of a small single-RV ICBM. That is why 
we established a systems program of
fice at [AFSC's] Ballistic Missile Office 
and charged it with going ahead with 
the development" of the SICBM 
(small ICBM). 

Whether the planned new small 
ICBM will eventually be deployed in a 
mobile mode or based in silos, per
haps even of a superhardened type, 
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or "in a mixture of these," he said, 
"you will need a reasonable develop
ment cycle" to get a system that has 
the combination of accuracy and 
yield required for hard-target kill and 
is compatible with different flexible 
basing modes, General Davis 
stressed. Reasonable in this context, 
the head of the Strategic Air Com
mand suggested, probably means 
somewhere between six and ten 
years. 

A pivotal element of the SICBM is a 
guidance system that can deliver the 
weapon's single warhead-probably 
with a yield of about 470 kilotons
over full intercontinental ranges re
gardless of how the missile might be 
based with sufficient accuracy to as
sure hard-target kill capability. Ex
pressing confidence that over time it 
will be possible to produce such a 
guidance system-based on either 
existing prototypes or proposed new 
designs-General Davis cautioned, 
however, that "we can't do all this by 
day after tomorrow." The Scowcroft 
report defined the SICBM as weigh
ing "about fifteen tons " and sug
gested that, barring major technolog
ical hitches, its full-scale develop
ment could be initiated in 1987. Initial 
operational capability (IOC) ought to 
be achieved by about 1993, the Presi
dential Commission estimated. 

Contrary to the contention of the 
"whisper campaign" on Capitol Hill 
that such a small, single-RV missile 
could be built with existing hardware, 
quite a number of technological and 
engineering hurdles need to be 
cleared before the SICBM could be
come a military reality. Preliminary 
studies suggest that the throw-weight 
of such a missile will have to be about 
1,300 pounds in order to accommo
date warheads large enough and 
guidance good enough to assure a 
reliable hard-target kill capability. On 
first blush, this means that the SICBM 
might have to be slightly heavier than 
30,000 pounds, perhaps as high as 
39,000 pounds. 

When news of these preliminary es
timates, based on prudent and con
servative engineering principles, 
reached Congress, there were 

charges of one-upsmanship on the 
part of the Air Force coupled with 
threats of political reprisals. Among 
the latter was proposed legislation to 
curtail the deployment of MX unless 
the Air Force commits itself to hold
ing the weight of the SICBM to 30,000 
pounds and launches the program at 
once. 

General Davis stressed that the 
1,300-pound throw-weight require
ment-and hence the weight of the 
missile-was a function of rahge, ac
curacy, and warhead yield and not yet 
fully resolved. Two other issues as
sociated with the Midgetman SICBM ' 
will also require further work by the 
Air Force before the system can be 
defined in specific terms. For one, 
there is the question of terminal guids. 
ance. This feature may prove neces
sary to achieve the weapon's lethality 
against superhard Soviet targets. In 
turn , terminal guidance might be con
fined to inertial guidance of an RV 
equipped to maneuver while de
scending on the target. 

Another approach, yielding proba
bly yet greater accuracy, would in
volve terminal guidance systems 
using external sensors, comparable 
to those used by the US Army's Persh
ing II theater ballistic missile. General 
Davis explained that SAC prefers 
guidance systems that don't depend 
on external elements that are subject 
to enemy countermeasures and sus
ceptible to nuclear radiation effects: 
"In a doctrinaire sense we would like ~ 
everything self-contained so that we 
won 't depend on an external system 
for that last fine tuning." 

If, on the other hand, the ICBM's 
required accuracy levels can only be 
attained by means of external sensors 
and the associated technology pro
vides a " high degree of assurance 
that the external source indeed has a 
very high level of survivability, then I 
wouldn't object," he pointed out. 

Obviously, the nature and traits of 
the proposed new missile's guidance 
system are determined largely by how 
the weapon will be based. So will be • 
the required hardness of the weapon. 
If the SICBM is to be deployed in a 
fully mobile mode, it will requi re hard-
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~terstate. iristriun¢~~~( ih pioneering··· 
. · .GPS-b~sedtang~tracktng systems. 

From the Navy's Fleet Ballistic 
Missile program's inception in 1956, 
Interstate has served as prime con
tract9r for the system's test instru
mentation. In the process, we've 
pioneered many new concepts in range 
instrumentation and tracking. 

JYlost recent!~ we've developed the 
tri-lateration range system (FTSS) for 
Trident range safety tracking and 
porti0ns of the SATRACK system, 
utilizing the Global' Positioning 
System iGPS), for precision trajectory 
determination. 

Our in-Glepth experience and success 
in this program have established 
Interstate's reputation as the premier 
source for state-of-the-art G'PS tracking 
technology. And this expertise is sup
ported by a strong foundation-all the 
requir,ed operations capabilities of 
design, manufacture, installation , test 
and field support are already in place . 

For over a quarter-century, Interstate 
has oeen building sophisticated 
instrumentation for defense applica
tions. Tf you have a requirement· for a 
high-performance target tracking 

system, talk to the experts in GPS 
track~ng technology. For details, contact:· 
Director of Business Development , 
Range Systems, Interstate Electronics 
Corporation, '_l;>O. Box 3117, Anaheim, 
CA 92803, Teleph01J,e (714) 635-7210, 
(80©) 854-6979, in California 
(800) 422-4580, TWX 910-591-1197, 
Telex: 655443. In the U .K. Telex: 82431. 

INTERSTATE 
ELECTRONICS 
CORPORATION 
A F,gg1e lnte,nat1onal Company [II 



:JOINT SERVICES VERTICAL-LIFT AIRCRAFT (JVX) PROGRAM ' 

A national asset is only 
built with foresight and 
the right decisions. 

From the Armv/Air Force XV-3 Convertiplane of the 1950s to the 
successful ArrnylNavy!NASA xv~1s. From the inception of the NX 
Program to the awarding of that program's preliminary design, the 
Bell-Boeing TiltRotor Team applauds all those who have made the 
right decisions. Each step continues to advance America's TiltRotor 
technology. We've come a long way to be prepared 1or the JVX: 

• Over 400 hours of TiltRotor flight experience 
• 27 wind tunnel models 
• 1,000 + hours of Oight simulator experience 
• 9,000 + hours of aerodynamics testing 
• One-half million data points used to cor
relate analyses, wind tunnel and flight tests 

• Better than two years of successful military 
trials and international demonstrations 

• More than 65 top American pilots and 
aviation experts have flown the TiltRotor 

~!l:J!Qyioo 
For more information, write to WC. Sloan , 
Bell-Boeing Joint Program Office, Dept.683, 
Box 482, Ft. Worth, Texas 76101 USA. 

,JVX ... WITHIN REACH :. 

-

-



e11ir1y levels different from a weapon 
that is protected by a superhard silo, 
General Davis said. Mobile deploy
ment would also increase the weap
on 's operational costs in a major way, 
he added: "Certainly the cost factor 

, goes up exponentially when we allow 
for the number of people required to 
operate and guard a mobile system." 

Another as-yet-open question re
volves around the cost-effectiveness 
of developing and buying Midgetman 
on the basis of full competition. SAC, 
the Air Force, and the Pentagon "of 
course would like full competition, " 
the head of the Strategic Air Com
mand pointed out. Militating against 
this approach are concerns that this 
might not be practical because of a 
relatively tight schedule. 

The result is a dilemma, General 
Davis suggested , because "if we in
sist on total competition with two or 
more complete systems, we probably 
would stretch out the development 
cycle." On the other side of the ledger 
there is the risk of major technical 
setbacks that result from confining 
the competition to the critical compo
nent level-such as the guidance sys
tem-in order to compress the devel
opment process, he warned. 

The tradeoffs will have to be 
weighed carefully for both technolog
ical and political reasons, General 
Davis pointed out, because the tradi
tional defense crit ics who supported 
MX as an undesirable yet unavoidable 
precondition for development of the 
SICBM "will be watching very closely. 
If they get the impression that we are 
dragging our feet , that would create a 
major political problem." 

Two years ago SAC recommended 
deployment of MX in Minuteman silos 
as the "quickest way of enhancing our 
deterrence. We recognize the impor
tance of survivability, of course, but 
between survivability and deterrence, 
I rate deterrence more important. " 
For the time be ing , General Davis 
suggested , only MX can be furn ished 
with the combination of accuracy and 
yield required to hold at risk the new 
superhard silos housing Soviet 
ICBMs that "are the centerpiece" of 
their offensive strategic forces. 

These new silos, he explained, are 
"significantly harder" than the best 
US silos. The most effective existing 
US weapon system , Minuteman Ill 
equipped with the Mk 12A RV, lacks 
the accuracy and yield to handle such 
superhard ta rgets with a credible 
probability of kill (Pk), and while the 
C-4 SLBMs are getting better, they, 
too, lack the lethality to dig out super
hard targets, the head of SAC said . 

Deployment of 100 MX ICBMs, as 
recommended by the Scowcroft 
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Commission, on the other hand, will 
boost US deterrence considerably by 
assuring a level of destruction suffi
cient to curb Soviet strategic nuclear 
adventurism, according to General 
Davis. The proposed MX force does 
not represent a first strike force, how
ever, because it lacks the numbers re
qu i red for such an attack , General 
Davis said, adding that the combined 
force of MX and Minuteman ICBMs 
"doesn 't give us the capabil ity to take 
out [the Soviet ICBM force and as
sociated command and control] in a 
f irst strike, but it can deter" a Soviet 
nuclear attack on the US. 

Although firmly committed to mov
ing strategic force modernization into 
high gear after a hiatus of more than a 
decade, the Strategic Air Command 
recognizes also the importance of 
maintaining the effectiveness and 
credibility of the existing strategic nu
clear deterrence forces . Until the 
country is able to develop and deploy 
a new generation of strategic weap
ons, SAC's top priority is to keep the 
B-52s, FB-111s, Minuteman lls and 
Ills, Titans, and tankers at levels of 
maximum efficiency, General Davis 
said. 

"There is a far larger constituency 
for modernization than there is for fix
ing up old hardware. This just isn 't as 
glamorous," he pointed out. Never
theless, Congress agreed to support 
the B-52 avionics upgrade, and "we 
hope to get approval to fix the avi
onics of the FB-111 s. Soon we will 
start with reengining the KC-135s 
with the CFM56 engines. Also , of 
course, we are integrating ALCM into 
[the B-52's avionics suite] and, all im
portantly in the ICBM area, we are 
keeping Titan safe through several 
safety modifications until we phase 
all of them out by 1987," according to 
General Davis. 

Other important fixes involve the re
pouring of stage two and remanufac
turing of stage three of the Minute
man II and Ill ICBMs, along with 
instituting new procedures whereby 
periodic maintenance is actually car
ried out at the silos. Claims to the 
contrary notwithstanding, General 
Davis averred , " Minuteman II is in 
good shape." When these solid-pro
pellant systems first went on line, the 
engineering community estimated 
that the propellant might start break
ing down chemically and the liners 

might get sticky and deteriorate with 
in about ten years. 

"Well , they were about right. So we 
have started to rejuvenate them by re
pouring the second stages and re
manufacturing the third stages. I have 
full confidence that with the repairs 
we are making they will last us and will 
remain reliable. Minuteman II cer
tainly isn't a wooden round even 
though a lot of people thought it was," 
he pointed out. 

SAC 's Commander in Chief was 
equally fervent in defending the B-52s 
against claims that these aircraft have 
become obsolete and hazardous to 
operate. Referring to an accident ear
ly this year at Mather AFB, Calif., that 
resulted in a ruptured wing-that in 
turn triggered considerable adverse 
publicity-General Davis explained 
that the B-52G and H models incorpo
rate fuel tanks as integral structural 
members of their wings. The accident 
at Mather was caused by a plugged 
fuel tank vent-in turn, the result of 
faulty maintenance-he said, adding 
that the subsequent failure 'of the 
wing "had nothing whatsoever to do 
with the age and structural integrity " 
of the airplane. 

Since the B-52 entered the invento
ry, the aircraft has undergone three 
structural modifications that guaran
tee its "structural integrity well be
yond the year 2000," General Davis 
stressed. It isn 't the notion that the 
B-52s are falling apart from old age 
that requires adjustments in its mis
sion from penetration to standoff 
cruise missile launch once the B-1 en
ters the inventory, he pointed out: 
"Rather, the Soviet defenses are get
ting better and better. By the late 
1980s or early 1990s the B-52's large 
radar cross section will leave no alter
native but to [ ope rate the aircraft 
only] in a standoff mode." 

Even though the Air Force is shift
ing from the present generation of 
cruise missiles, the ALCM-B, to a new 
design-the advanced cruise missile 
(ACM), which incorporates Stealth 
technology and a sizable range in
crease-SAC "has every confidence 
that the ALCM-B will continue to have 
a very high level of survivability, " Gen
eral Davis believes. While ALCM-8 
lacks the low observable traits of the 
planned new cruise missile, its small 
size, the low altitude at which it flies, 
and the fact that "we will route it 
around the high-threat areas," prom
ise to provide the system with a high 
level of survivability well into the 
1990s, in General Davis's view. 

The pending sh ift to the "stealthy" 
cruise missile with a range of 2,000 
miles-compared to the 1,500-mile
range ALCM-B-is largely a matter of 
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taking advantage of new technolo
gies to ensure long-term survivability, 
according to General Davis. Just as 
the Stealth, or advanced technology 
bomber (ATB) is meant to backstop 
the 8-1, so will the advanced cruise 
missile augment the initial version of 
these weapons, he stressed. 

General Davis said SAC does not 
see an immediate requirement for an 
intercontinental "stealthy" cruise 
missile. DARPA, the Defense Ad
vanced Research Projects Agency, is 
investigating the feasibility of such 
missiles. While a role for such a weap
on may crop up eventually, he said, 
there are more pressing requirements 
in the strategic nuclear secior. One of 
these is development of a follow-on 
short-range attack missile (SRAM) 
with about three times the range and 
greater flexibility and capability than 
the existing system. The first-genera
tion SRAMs, he warned, are getting 
old and the number of replacement 
motors is dwindling for these super
sonic, semiballistic missiles with a 
maximum range of about 100 miles. 

From SAC's point of view the timing 
of the development and acquisition of 
the 8-1 and the ATB is sound. The 
acquisition of 100 8-1 Bs, General 
Davis pointed out, will provide a sig
nificant boost in the nation's nuclear 
deterrent capabilities beginning in 
1986. Work on the advanced technol
ogy bomber, a program that involves 
both "known and unknown" technol
ogies, is being carried out at "just the 
right pace, and I expect that it will 
come into inventory in the 1990s." 

He added that because Stealth 
bombers are radically different from 
existing aircraft, it will take some time 
for SAC to learn how to operate and 
maintain them with maximum effec
tiveness. Although ATB is expected to 
be a highly elusive target for SAMs 
and interceptors using radar for tar
get detection, acquisition, and track
ing, the aircraft is "optically" visible in 
daylight. As a result, finding ways of 
operating at low altitude that help the 
aircraft avoid Soviet air defense sys
tems is of paramount importance. 

Stressing that both the 8-1 and the 
ATB utilize advanced low-observable 
technology-the latter to a greater ex
tent than the former-the head of the 
Strategic Air Command explained 
that the efficacy of strategic bombers 
of this type can be compounded 
through the use of decoys and other 
external countermeasures that cap
italize on Stealth technology. 

For SAC's nuclear strategic forces 
to provide credible deterrence, it is 
imperative that a potential aggressor 
understand clearly that he can't de-
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capitate the command and control 
system that launches and targets 
these weapons. There is concern, 
therefore, about possible attacks by 
Soviet bombers and cruise missiles 
on the US C3 1 system, including the 
National Command Authorities, as a 
precursor to a full-fledged strategic 
raid. 

Modernization of the nation's stra
tegic command and control system 
now under way-and to be funded to 
the tune of more than $14 billion over 
the next five years-will probably 
create a C3 system with enough 
nodes "to make a precursor attack 
virtually impossible," he suggested. 
Even though there is "no unanimity" 
within the scientific community 
about the effects of EM P ( electromag
netic pulse) and other by-products of 
large nuclear bursts in the atmo
sphere on C3 systems, General Davis 
said SAC would be able to execute its 
strategic forces because of high re
dundancy in celestial and terrestrial 
communications links, including 
land-lines. 

Washington Observations * US Army Chief of Staff Gen. E. C. 
Meyer, just prior to his recent retire
ment, told this writer that he has "no 
problem whatsoever" with the Air 
Force, over time, assuming full re
sponsibility for all strategic defensive 
operations. Once there is a "coherent 
addressal" of strategic defense
consonant with President Reagan's 
recent recommendation-there 
"ought to be a command made up of 
Army and Air Force [elements] and I 
would be willing to give the responsi
bility for it to the Air Force. I believe 
such a command has to be cen
tralized." 

Explaining that it would be ex
tremely difficult to "develop the de
fense in the absence of the offense," 
he suggested that effective defense 
against ballistic missiles is "so impor
tant to the future that you should as
sign it to somebody who is looking at 
it in its totality." With the Air Force 
likely to get the "largest share of the 
dollars" forth is mission, he deemed it 
logical that the Army eventually 
would be taken out of the ballistic 
missile defense (BMD) business. 

Concerning an unrelated issue af
fecting the two services, development 

of the C-17 for the intratheater airlift 
mission, General Meyer declared 
himself a "strong advocate of the 
C-17." He termed development of 
such an aircraft "absolutely essen
tial" for the kind of military involve
ment the United States is likely to get 
into in the future. 

Although relatively optimistic 
about the C-17's prospects, he said 
there "will have to be continued pres
sure by the Army as the spokesman 
for what's needed in this area. The 
obstacles are as much political as 
they are military." 

* Congressman Les Aspin (D-Wis.), 
chairman of the Military Personnel 
and Compensation Subcommittee of 
the House Armed Services Commit
tee, told this writer that he soon wilr 
hold hearings on the military retire
ment system, emphasizing especially 
comparisons with private pensions 
systems, other government retire
ment plans, and military retirement 
systems of foreign countries. Ac
knowledging that the proposed ac
tions by his subcommittee will 
amount to little more "than stirring 
the pot," he predicted Congress this 
year is not likely to institute any major 
reforms of military retirement unless 
the Defense Department makes such 
a recommendation. 

"What we are trying to do in these 
hearings is to get the Pentagon to [un
dertake] a serious and comprehen
sive reform. If that doesn't work, I 
don't think Congress really can pass a 
comprehensive reform ." Suggesting 
that the Defense Department is not 
likely to do so, he said his strategy 
would center on "piecemeal" actions 
such as making military personnel on 
active duty "contribute" toward their 
retired pay in the manner of the Civil 
Service. 

In the nuclear strategic sector
where Congressman Aspin surpris
ingly emerged as somewhat of a 
guardian angel among liberal House 
Democrats of the strategic force mod
ernization package drawn up by the 
Scowcroft Commission and en
dorsed by the White House-he ex
pressed himself in favor "of some kind 
of throw-weight limitation" in the 
Strategic Arms Reductions Talks 
(START) to protect mobile single-war
head ICBMs from the threat of bar
rage bombings. 

Without such a limit on Soviet 
throw-weight, "you could wind up 
with a barrage attack that would take . 
out the small, single-warhead mis~•• 
siles even though they are scattered 
all over the military reservations," he 
warned. ■ 
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Express e avery 
self-propelled artillerJ 

When you need to get outsized equipment 
to a distant place fast, you turn to the world 's 
most capable airlifter-the Lockheed C-5. 
It's the aircraft that gives America's Military 
Airlift Command the mobility and global 
range it needs to fulfill its mission. 

With its ability to be refuel ed while in 
flight, the C-5 can take huge loads almost 
anywhere in the world within hours. 

Moreover, it can carry loads impossible for any 
other aircraft. For example, it can reach the Middle 
East from this country nonstop-without in-flight 
refueling-with six AH-64 attack helicopters, fully 
assembled with only the rotors folded. It can 
handle self-propelled artillery and bridge launchers. 
All without co mpromi sing unit integrity, because 

crews for t he equipment can travel in the C-S's 
passenger compartment. 

A number of big ideas in the original design of 
the C-5 make such loads possible. F.irst, there's the 
gi ant cargo compartment, 145 feet long. Then 
there are the two huge openings fore and aft. 
Each is 13½ feet h igh and 19 feet wide so it can 
take huge pieces of cargo. And for unloading 



;ervice for topters. 
and other big packages. 

quickly, the C-5 
can kneel to lower 
the cargo deck within 
five feet of the 
runway, making 
shallow ramp angles 
for easy, rapid roll-off 
of equipment. 

rhe C-5B: Already ahead of schedule. 
Now going into production, the C-5B is off to a 

cast start. It will include a number of improved 
jystems which also will be installed on the C-SA 
fleet to assure maximum commonality. Those 
systems include a simplified automatic flight 
control system, a lighter and more reliable color 

weather radar, and a digital air data computer. 
The C-5B also will have new production engines 

that incorporate all of the improvements in the 
engines now being retrofitted on the C-SA. The 
airframe will gain additional structural strength 
and corrosion resistance from new aluminum 
alloys developed since the C-SA was built. And, 
under terms of its fixed price contract, the C-5B 
will have other changes that contribute to ease of 
maintenance and flight readiness . 

The C-5 . It's the Military Airlift express delivery 
service for big packages. Anywhere in the world . 

-;}f Lockheed C-5 



AEROSPACE WORLD 
News/Views & Comments 

Washington, D. C., July 1 * At this writing, Malcolm Grow US 
Air Force Medical Center at Andrews 
AFB, Md., was to join with Walter 
Reed Army Medical Center, the Naval 
Medical Command for the National 
Capital Region, the VA Medical Cen
ter, and about forty-four civilian hos
pitals in a Civilian Military Contingen° 
cy Hospital System exercise in July. 

The Civilian Military Contingency 
Hospital System is a cooperative ar
rangement that provides medical 
care for returning combat casualties 
in civilian medical facilities. Support 
from the civilian medical community 
is necessary because the reserve ca
pacity of the military health-care sys
tem may not be sufficient to cope with 
the large numbers of casualties gen
erated by a military conflict. 

The CMCHS exercise will begin at a 
simulated battle area at Fort A. P. Hill, 
Va., where about 450 "casualties" will 
be placed in various locations. They 
will receive first aid, and ground 
forces will summon helicopters to 
move patients to an air-transportable 
hospital in the battle area. 

Patients will be stabilized and 
transferred to a twenty-five-bed mo
bi le aeromedical staging facility on 
the flight line, where they will receive 
simulated medical treatment. 

A C-130 Hercules, capable of trans
porting more than fifty litter patients, 
will fly the casualties to a simulated 
major Air Force hospital in Europe. 
The hospital at Dover AFB, Del., will 
be used in this role. The aeromedical 
staging units at Dover and at Malcolm 
Grow will be expanded for the exer
cise. 

The scenario calls for the casual
ties to exceed the capabilities of 
DoD's medical centers, in order to ac
tivate the CMCHS. 

Patients will receive additional 
medical treatment at Dover and be 
processed for medical air evacuation 
to Andrews on a C-141 Starlifter. At 
Andrews, the 10th Aeromedical Stag
ing Flight and a Tri-Service Joint Op
erations Center will triage the pa
tients and transfer them to an appro
priate CMCHS hospital. 

Civilian hospitals and other 
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By William P. Schlitz, SENIOR EDITOR 

The latest version of the Lockheed Hercules, the HC-130H-7, is one of five ordered by 
the US Coast Guard for long-range patrol duties. 

CMCHS agencies participate in peri
odic exercises conducted by the mili
tary to test the system and to ensure 
that it can be implemented on short 
notice. 

The CMCHS concept has been en
dorsed by the AMA, the American 
Hospital Association, and the Joint 
Commission for Accreditation of Hos
pitals, exercise officials said . 

* Another milestone in mankind's 
list of exploratory achievements oc
curred in June when the spacecraft 
Pioneer-10 crossed beyond the orbits 
of the planets to become the first 
man-made object to leave our solar 
system. 

Herbert A. Lassen was a young 
naval engineering officer in the 1940s 
when he had a vision of landing men 
on the moon and launching rockets 
on interplanetary voyages. 

Twenty years later, after earning a 
Ph.D. in mechanical engineering, 
Herb Lassen delivered a technical pa
per entitled "Deep Space Probes: 
Sensors and Systems" to an Ameri
can Astronautical Society sympo
sium on unmanned exploration of the 
solar system. Eventually, this led to 
NASA contracts to Dr. Lassen 's em
ployer-TRW lnc.-to develop Pio
neer-10 and its twin, Pioneer-11. 

Dr. Lassen recalls that in the days of 
Sputnik the Soviets coined several 
phrases having to do with "cosmic 
velocities." The first cosmic velocity 
was that necessary for an object to 
enter earth orbit, the second to es
cape into space, and the third to leave 
the solar system. Dr. Lassen set his 
sights on the third cosmic velocity. 

But the first objective was to design 
Pioneer-10 to travel to the planet Jupi
ter and to return data about it to earth, 
in itself a technological miracle that 
Dr. Lassen and his colleagues accom
plished brilliantly. This has estab
lished the foundation for the future ' 
on-site exploration of other celestial 
bodies. 

With Pioneer-10 outward bound on 
its eternal journey, Dr. Lassen advises 
young scientists "to get excited about 
the pioneering opportunities .... 
There is still plenty of room for indi
vidual contributions." 

Pioneer-10 will continue its trans
missions on the speed, density, and 
direction of the solar wind for about 
another decade. This data will be 
used to define the sun 's extended at
mosphere. Its boundary-known as 
the heliopause-is believed to be 
some five billion miles from earth. 
"That's the one milestone left," noted 
Dr. Lassen. 
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* A new Air Force staff organization 
to integrate data automation and tele
communications into a single, more 
manageable activity has been set up 
at the Pentagon and became opera
tional June 1. 

The Office of the Assistant Chief of 
Staff for Information Systems (AF/SI) 
is now serving as the single focal 
point for information systems 
throughout USAF. Maj. Gen. Gerald 
L. Prather, previously Director of 
Command, Control and Telecommu
nications, heads up AF/SI. 

"We began to look at the difficulties 
caused by the fragmented manage
ment of information systems by the 
separate staff agencies, particularly 
data information and communica
tions," explained General Prather. 
"We needed a better way to satisfy the 
requirements of our operational com
manders, especially their information 
needs. The growth of technology in 
data processing and communica
tions was leading to an integration of 
disciplines and the Air Force felt it 
was logical to take advantage of these 
merging technologies," he added . 

Besides the improvement in the 
management of Air Force data sys
tems, AF/SI is to ensure that combat 
information needs are identified and 
met. The new organization is also re
sponsible for developing policies and 
procedures to make the best use of 
small-computer technology and to 
join with DoD to simplify, integrate, 
and modernize data systems policy. 

AF/SI will oversee systems that have 
no inherent manager, such as those 
that serve a variety of functional areas 
and train people to develop and man
age the more complex data systems 
of the future. 

The AF/SI staff has been drawn 
from General Prather's previous com
mand, in addition to other specialists 
in computers, administration, analy
sis, and information technology. (See 
also July '83 issue, p. 68.) 

* Piper Aircraft Corp., Lock Haven, 
Pa., is test-flying its new Enforcer pro
totype close air support aircraft in 
preparation for an Air Force evalua
tion later this year. 

"Initial controllability, stability, and 
handling checks have been com
pleted satisfactorily," noted John Mc
collom, company vice president for 
special military projects. 

Earlier in the year, the first pro
totype had already flown to 20,000 
feet and at a speed of 300 knots, he 
added . The Enforcer is designed for 
maximum speed of 350 knots and an 
altitude or 25,000 feel. 

In 1981, the Air Force awarded 
Piper a contract to design, develop, 
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and test two lightweight, propjet
powered, close air support aircraft. 
The second was to begin flying in 
June. 

Armament for the aircraft is to in
clude two 30-mm gun pods, 2.75-inch 

rockets, and cluster and Rockeye 
bombs. Weapons configurations can 
be adjusted to meet mission require
ments, the company official said. 

"In October, we will fly to Eglin AFB 
in Florida for two months to deter-

World War II Ace Receives Air Force Cross 

The first Allied pilot to shoot down one of the most feared German aircraft in 
World War II , the Me-262, has received the Air Force Cross for extraordinary hero
ism. The plane is considered by many experts to have been one of the most 
influential fighters of all time. Its appearance ushered in the jet age. 

Urban L. Drew, World War II fighter ace, received the second highest Air Force 
decoration from Secretary of the Air Force Verne Orr in a special ceremony in May. 

First Lieutenant Drew arrived in Europe in May 1944 as a flight leader in the 375th 
Fighter Squadron, flying bomber cover missions above Germany. He engaged two 
of the German jets-the world 's first operational, mass-produced jet aircraft-on 
October 7, 1944, while flying a propeller-driven P-51 Mustang. Drew was on a 
bomber escort mission when he observed a dogfight which his flight investigated 
with negative results. 

" I couldn't locate our bombers so I joined up with some red-tailed B-17s that were 
short on escorting fighters," he recalled . 

Drew stayed with the bombers until he spotted two Me-262s about to take off from 
the airfield at Achmer, near Hamm, Germany. 

He waited until both were airborne, then rolled over from 15,000 feet and, with his 
flight following , headed for the attack. 

The tactic was called " rat catch ing "-attacking the German "wonder" jet , as it 
was initially called, during its vulnerable takeoffs and landings. 

··1 caught up with the second Me-262 when it was about 1,000 feet off the ground," 
he said. Drew opened fire at 400 yards and thirty degree deflection to score hits on 
the wings and fuselage. As the Mustang passed it, the Messerschmitt flamed. 

"The other jet aircraft was about 500 yards ahead of me and had started a fast 
climbing turn to the left," he said. Drew also began a fast climb. 

" I was still indicating about 400 mph, and I had to haul back on the stick to stay 
with him." 

He opened fire from 300 yards and shells began hitting the Me-262 's tail section. " I 
kept horsing back on the stick and my bullets crept up the fuselage to the cockpit ," 
he said . 

The canopy broke away. and the Me-262 rolled over and went into a flat spin until it 
hit the ground and exploded. 

By the end of Drew's seventy-five-mission tour, he had six aerial victories, includ
ing several Me-109s, and a long list of damaged or destroyed trains, boats, and 
trucks to his credit. 

Drew also helped sink Germany 's only six-engine flying boat, the plane Hitler 
wanted to use to bomb Washington and New York. 

Although Drew was originally considered for the Distinguished Service Cross, the 
equivalent of what is now the Air Force Cross, the recommendation never reached 
higher headquarters. A 1983 review by the Air Force Board for the Correction of 
Military Records determined that Drew should receive the Air Force Cross. 

Upon separation from the Air Force, Drew returned to his home state of Michigan 
where he helped establish the first Air National Guard unit . He later served as the 
state's first Air Adjutant General. -M. B. P. 

In the photo above, Urban L. Drew is presented the Air Force Cross by 
Secretary of the Air Force Verne Orr. Drew was a P-51 Mustang pilot during 
World War II. 
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mine weapons delivery capabilities," 
he said. "Then we go to Edwards AFB, 
Calif., at the end of November for the 
operational evaluation, during which 
we will fly against typical combat tar
gets." 

USAF's evaluation should be com
pleted by May 1984, with a report to 
Congress submitted by year's end. 

* Those intent on a medical educa
tion have an alternative to the astro
nomical cost of schooling . 

The Uniformed Services University 
of Health Sciences in Bethesda, Md., 
offers a tuition-free medical educa
tion in return for a commitment of 
seven years with one of the military 
medical departments. Students en
tering the program are commissioned 
as second lieutenants or ensigns and 
receive the pay and allowances of 
rank during medical training. 

A fully accredited , four-year medi
cal institution, the USUHS School of 
Medicine also offers training in mili
tary medicine, applied military phys
iology, and tropical medicine to pre~ 
pare students for the type of practice 
they'll encounter on active duty. 

Requirements for admission in
clude: 

• That a prospective student be a 
US citizen between eighteen and 
twenty-eight years old by Jun·e 30 of 
the year of enrollment. 

• Having a bachelor's degree that 
includes some specialized work in 
chemistry, math, physics, biology, 
and English . 

• Having taken the New Medical 
College Admissions Test. 

• Having applied for admission via 
the standard American Medical Col
lege Application Service. 

• 
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• Having received approval through 
the chain of command if on active 
duty. 

For additional details write the Pub
lic Affairs Office, Rm. A-1045 (Attn: 
PJS), Uniformed Services University 
of Health Sciences, 4301 Jones 
Bridge Rd., Bethesda, Md. 20814. 

* The fad of 3-D movies is making a 
comeback-and then some. 

Technicians at NASA's Lewis Re
search Center in Cleveland, Ohio, are 
using 3-D movies to observe the hid
den workings of jet-engine compres
sors and other vital propulsion sys
tem parts. 

The underlying principal is holog
raphy: three-dimensional imaging of 
test objects and processes. 

By watching these images in mo
tion that show shock occurrences be
tween fan blades in operation , engine 
designers expect to learn how to im
prove engine performance. 

Arthur J. Decker, an optical physi
cist at Lewis, has been studying and 
experimenting with holography for a 
decade, progressing from an early 
method of permitting one image per 
minute to be recorded to the new mo
tion picture system that records twen
ty double-pulse holograms per sec
ond in precise synchronization with 
blade motions. The new twist is the 
use of a laser to film high-speed holo
grams. 

Britain 's Rotortech Ltd. has developed 
this helicopter-borne spraying system 
that uses concentrated dispersants to 
fight oil spills . It can be assembled, 
loaded, and on its way in less than ten 
minutes, according to officials. 

"The holographic technique has 
been around for a while, but holo
graphic movies are done routinely 
only at Lewis," Mr. Decker noted. 
"Holograms were invented in 1948 by 
Dennis Gabor who won a Nobel Prize 
for his work." 

The key factor in the work at Lewis 
is the third dimension. "Since the 
flow of air and shock waves around 

Two Enforcer prototypes, built by Piper for the close-air-support role, are undergoing a series of flight tests that will culminate in an 
Air Force evaluation later this year (see item). 
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compressor blades is three-dimen- · 
sional, there is the need to see the 
three-dimensional structure of the 
shock waves," the scientist noted. 
"We also would like to increase the 
normal speed of twenty to thirty shots 
per second to a really high speed of 
thousands of shots per second." 

In the special filming process, the 
film negative bears no visible image 
on its surface. Only when laser light is 
projected on the film is the object's 
light-wave signature recreated anq 
the image reconstructed optically in 
midair-for the eyes of the viewer. 

* The Air Force has given the green 
light for full-scale engineering devel
opment of an airfield demolition 
bomb as an element of the Joint Navy/ 

'. Air Force Cruise Missiles Project 
(JCMP). 

Under a $17.2 million contract, 
Avco Systems Division, Wilmington, 
Mass., will develop the BLU-106/B 
submunition for the Medium Range 
Air-to-Surface Missile (MRASM). 

The program is being administered 
by the JCMP with technical support 
provided by the Air Force Armaments 
Division, Eglin AFB, Fla. 

The BLU-106/8, originally known as 
the Boosted Kinetic Energy Penetra
tor (BKEP), uses a rocket motor to 

1 accelerate its warhead to the high ve
locity necessary to penetrate the run
way surface. The warhead then ex
plodes "with robust cratering and 
heaving, thereby closing the runway 
for a considerable period of ti me," of
ficials said. 

MRASM packages twenty-eight 
BLU-106/8 subrnunitions in two bays. 
Submunition ground impact pattP.rns 
are controlled accurately by varying 
the dispenser eject velocity and para
chute opening times of individual 
submunitions, "thus maximizing the 
probability of airfield closure," offi
cials stressed. 

According to Avco, growth poten-
, tial for the weapon will allow it to be 
designed to penetrate earth-overbur
dened concrete shelters to destroy 
the aircraft within. 
' . Avco's Tactical Systems Group is 
developing other submunitions, in° 

' eluding the Sensor Fuzed Weapon, 
for direct attack of tanks and tactical 
vehicles; the Extended Range Antiar
mor Munition (ERAM), a "smart" mine 
to destroy armor; and an airfield at
tack variant of the ERAM for destroy
ing taxiing aircraft. According to offi
cials, Avco is also the exclusive US 
licensee for the German-developed 
STABO runway-cratering submuni
tion. 

* The US aerospace industry is gear
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Smaller aircraft in the news. TOP: Three years of engineering, design, and 
construction have resulted in the maiden flight of de Havilland Canada's latest entry 
into the commuter/corporate market, the Dash 8 (see also p. 77). ABOVE: The RAF 
plans to use its new BAe 146G Mk 1 as a light transport throughout Britain, northwest 
Europe, and the Mediterranean. 

ing up to produce the nation's first 
commercially funded upper stage to 
orbit satellites. 

Dubbed Transfer Orbit Stage (TOS), 
the vehicle will propel satellites and 
other large spacecraft from the cargo 
bay of the $pace Shuttle to higher 
orbits. First flight is expected in 1986. 

Martin Marietta is to develop, as
semble, and test the solid-fuel TOS at 
its space center near Denver, Colo., 
under funding provided by Orbital 
Systems Corp., headquartered near 
Washington, D. C. 

Orbital Systems was established to 
provide economical space transpor-

tation services to commercial and 
governmental users. It will have exclu
sive rights to market TOS use. 

"In cost and capability, the TOS 
should strengthen the competitive
ness of flight-proven US space launch 
systems against new foreign vehicles 
such as Europe's Ariane rocket," 
commented Peter B. Teets, vice presi
dent and general manager of Martin 
Marietta's Space Launch Systems di
vision. 

TOS is also being developed to fill a 
gap between the smaller Payload As
sist Module boosters and such larger 
and more expensive upper stages as 
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Centaur and Inertial Upper Stage, of
ficials said . 

* The Air Force recently tested an air
craft windscreen designed to protect 
aircrews from thermal radiation re
leased by a nuclear detonation. 

~ . 

First Lt. Galvin E. Mayes of England 
AFB, La., poses with a milestone, the 
one thousandth Hughes Aircraft Co. 
Maverick air-to-ground missile to be 
launched in operational training. 

Made of glass, photochromic mate
rials, and an infrared filter, the experi
mental screen is visualized as an al
ternative to the thermal curtains that 
currently afford such protection 
aboard SAC aircraft. 

Thermal radiation penetrating con
ventional aircraft windscreens would 
burn and blind aircrews, and the ther
mal curtains are delicate, damage 
easily, and obscure aircrew field of vi
sion , officials said . 

The new screen would be perma
nently bonded to the conventional 

• aircraft windscreen and is designed 
to function as do modern sunglasses 
that turn darker in stronger sunlight. 

Under normal conditions almost 
transparent, the new windscreen 
would become opaque during the 
first several seconds of a nuclear det
onation and then return to normal as 
the fireball and intense radiation 
faded. 

The objective of the field tests at 
Mather AFB, Calif., was to determine 
how well crew members see through 
the slightly tinted screen during nor
mal flight operations . The material's 
sensitivity to radiation has already 
been laboratory tested . 
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Officials noted that the special ma
terial would protect aircrews from 
burns and blindness-but not from 
loss of sight resulting from the flash of 
a nuclear fireball. Crews will still have 
to don the flash-protection goggles or 
helmets currently in use. 

* This year 's quartet of aerospace pi
oneers has been inducted into the Na
tional Aviation Hall of Fame in Dayton, 
Ohio. 

• A. Scott Crossfield , currently a 
consultant to the House Committee 
on Science and Technology, was rec
ognized as the first pilot to exceed 
Mach 2 in the Douglas Skyrocket and 
Mach 3 in the X-15; for his role in the 
development of equipment that later 
proved essential in the manned space 
program ; for his contribution to the 
development of advanced airline navi
gation systems; and for his work with 
Congress, government, and airlines 
in promoting safer commercial flying . * The Air Force is planning to equip 

an ANG unit with three wide-body 
commercial aircraft. 

The New York ANG's 105th Tactical 
Air Support Group would also retire 
its Cessna 0-2 aircraft and switch op
erations from Westchester County 
Airport near White Plains, N. Y., to 
Stewart Reserve Training Center near 
Newburgh, N. Y., in FY '84. The unit 's 
mission , of course, would also 
change-from forward air control to 
heavy airlift. 

• David S. Ingalls, cur rently an at
torney in Cleveland , Ohio , was hon
ored as the Navy's only ace and the 
nation's youngest in any service dur- -~ 
ing World War I; for his promotion of 
carrier-borne airpower ; for his contri
bution to the development of air sup
ply and naval airlift during World War 
II ; and for his postwar support of safer 
commercial aviat ion. 

The type of wide-body aircraft to be 
acquired is under review and person
nel changes have not been decided , 
officials noted. 

A final decision on the action is to 
be made after the mandatory environ
mental impact analysis. 

• Theodore von Karman , who died , 
in 1963 and who was known as "the 
father of supersonic flight ," was rec
ognized for his lifelong career in avia
tion as a scientist and his contribu
tions to US airpower. One of AFA's 
highest annual awards, that for sci
ence and engineering , is named for 
him. 

What's Your Favorite Aviation Book? 

What is your favorite aviation book? What aviation book made the most lasting 
impression on you? Ian Ballantine of Peacock Press would like to know. So would 
we. 

Six classic books on flying will be available in bookstores nationwide beginning 
in November. Peacock Press, a division of Bantam Books, is publishing the six 
volumes as a beginning of a series called "The Aviator's Bookshelf ... 

Ac<!l0rdlng to Peacock Press arid Bantam, the sale of more than a mllll©n copies of 
the Bantam paperback edition of Tom Wol fe's The Right Stuff rs a clear signal of the 
wid,e pubOc interest in flyln@. (The motion picture made from Tom Wolfe's book is 
scheduled for release in October.) 

The six volumes in "The Aviator's Bookshelf " were selected by Peacock and 
Bantam editors. They would like to hear from AIR FoRcE Magazine readers about 
their own favorites, which could suggest the demand for future titles in the series. 

The six volumes in "The Aviator's Bookshelf" are: The Wright Brothers, the 
authorized biography, by Fred C. Kelly-$2.95, about the two men who were the first 
to master powered flight; The Flying North , by Jean Potter-$2.95, about Alaskan 
bush pilots who f!ew In impossible weather; The Sky Beyond, by Sir Gordon Taylor
$2.95, transoceanic flight before navigational aids; The World Aloft, by Guy 
Murchie-$2.95, which describes the sky as an ocean filled with currents and 
wildlife of its own; Carrying the Fire, An Astronaut's Odyssey, by Michael Collins
$3.50, "The best-written book yet by any of the astronauts, .. says Time Magazine; 
The Lonely Sky, by William Bridgeman with Jacqueline Hazard-$3.50, the re
nowned test pilot's own story. 

All volumes were previously published originally in hard covers, and some have 
been in paperbound reprint editions that are no longer available. 

Please write A1R FoRCE Magazine with your own selections of aviation classics 
that you would like to see published. The address is: 

A1R FoRcE Magazine, Attn: Thor Bennett, 1750 Pennsylvania Ave., N. W., Washing
ton , D. C. 20006. 

We will publish the findings in a future issue, and also pass them on to Peacock 
Press. -THE EDITORS 
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More than 20 nations throughout the free world guard their skies against enemy 
attack with automated air defense systems developed by Hughes Aircraft Company. 
Since pioneering the electronically scanned 3-D radar more than 20 years ago, 
Hughes has produced or managed systems for Japan, Switzerland, NATO countries, 
Spain, Canada, and the U.S. Air Defense Ground Environment (ADGE) systems are 
comprised of air defense radars, computers, displays, and other electronic sub
systems. Data links relay detections to data processing centers where computers 
identify, automatically track, and report the aircraft's speed, altitude, and 
course. ADGE also can command and control defensive aircraft and missiles. 

The new AMRAAM missile will be good at evading enemy detection through a clever 
improvement to its radar system. The improvement, now patent pending, is done 
simply and with only a little extra hardware. It greatly reduces inaccuracies 
caused when the missile jumps from one radar frequency to another en route to its 
target. Frequency hopping makes it extremely difficult for enemy radar-detection 
equipment to get a fix on the missile. Hughes designed and developed the 
Advanced Medium-Range Air-to-Air Missile for the U.S. Air Force and Navy. 

The Maverick air-to-ground missile is proving itself to be a versatile performer. 
The original Maverick uses a TV seeker to let a pilot locate a target and lock 
the seeker's cross hairs over the target image. The new imaging infrared version, 
besides spotting targets at longer ranges than TV Maverick, can see at night and 
through battlefield smoke. A new laser-guided Maverick locks on the reflection 
of an invisible laser beam directed at the target by either a ground or airborne 
designator. It carries a heavy blast penetration warhead. The three missiles 
share many of the same components. Hughes produces Mavericks for the U.S. Air 
Force, Navy, and Marine Corps, as well as several nations. 

A modified radar for the proposed dual-role F-15 Eagle can cue an infrared sen
sor or infrared-guided missile to lock on a ground target from maximum standoff 
distance. The radar produces high-resolution ground maps and pinpoints targets 
far beyond the range of an infrared sensor. The pilot instructs his computer to 
point the infrared sensor toward the target. The sensor locks on as the target 
nears, saving the pilot the time and trouble of searching through the sensor's 
narrow field of view. The U.S. Air Force is evaluating the Advanced Fighter 
Capability Demonstrator F-15 co-sponsored by Hughes, supplier of the AN/APG-63 
radar, and McDonnell Douglas, builder of the F-15. The program is showing that 
the F- 15, with high- resolution mapping enhancements, is versatile enough to 
strike ground targets at night or in bad weather with the accuracy of a daytime 
attack aircraft, yet keep all its capabilities as an air superiority fighter. 

In what may be the world's biggest aerospace cost reduction program, Hughes and 
its customers, including the U.S. government, have saved $1.8 billion during the 
past 25 years through the ideas and ingenuity of company employees. The savings 
were documented by the Hughes Cost Improvement Program, in which employees are 
encouraged to submit cost-reduction or cost-avoidance ideas on prepared forms. 
Last year 6,931 employees submitted ideas that saved over $250 million. 

Creating a new world with electronics 
r ------------- -----7 
l I 

i HUGHES i 
l I 
L------------------~ 
HUGHES AIRCRAFT COMPANY 

For more information please write : 
P.O. Box 11803, Los Angeles, CA 90291 



• Thornton A. "T" Wilson, chair
man of the Boeing Co., was honored 
for his lifelong career as an aeronauti
cal engineer spanning the develop
ment of the B-17 to the Minuteman 
ICBM; for his executive and manage
rial capabilities; and for his participa
tion in the introduction of the new
technology 757 and 767 jetliners. 

The crew of the Double Eagle //
the first balloonists to succeed in a 
transatlantic crossing-was present
ed the Hall of Fame's Spirit of Flight 
award. 

* USAFE's Capt. (Dr.) James G. 
Mathis has been named Air Force 
flight surgeon of the year and been 
presented the Malcolm C. Grow 
Award . 

Captain Mathis is assigned to the 
91 st Tactical Fighter Squadron, 81 st 
Tactical Fighter Wing, RAF Bentwa
ters/Woodbridge, UK. 

A Mathis accomplishment was the 
establishment of a "mini-clinic" at the 
squadron where he sees members 

. and dependents beginning at 6:30 
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p.m. He also serves at the base clinic 
and supports the 67th Aerospace 
Rescue and Recovery Squadron at 
RAF Woodbridge. 

Captain Mathis trains with his 
squadron's pilots, including winter 
water-survival exercises in the North 
Sea. 

The award is named for the first Sur
geon General of the Air Force. 

* NEWS NOTES-Computer main
tenance technicians are needed as 
full -time crew members aboard 
AWACS aircraft. Applicants with spe
cialty code 305X4 and at a five level 
would have to pass a Class Ill flying 
physical. Selectees will then under
take sixteen weeks of training at 
Tinker AFB, Okla., and serve with the 
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552d AWAC Wing there. Following 
training would be a thirty-six-month 
active-duty commitment. For details, 
contact MSgt. Jim Moriatis at AFMPC, 
Randolph AFB, Tex., AUTOVON 487-
4378. 

Officials at Fort Belvoir, Va ., are 
seeking enlisted specialists for de
fense attache duty abroad. Immedi
ate openings exist for specialty codes 
70270 and 70299 for duty in Argen
tina, Brazil, USSR, and Zaire (E-5 
through E-7); Bulgaria (E-7) ; and 
Honduras (E-8). Additionally, a flight 
mechanic (43172 grade E-5 through 
E-7) is needed for duty in Venezuela. 
For more information call AUTOVON 
354-6036. 

Died: Tallmadge "Tom" Boyd, fol
lowing heart surgery in Manhasset, 
N. Y., in May. He was seventy-six. A 
pilot who devoted his life to aviation, 
Tom Boyd was a member of the Wings 
Club and, as a long-time member of 
AFA, served as Treasurer of New York's 
Iron Gate Chapter until his death. A 
recipient of many AFA local and na
tional awards, he was designated a 
Doolittle Fellow of the Aerospace Ed
ucation Foundation in 1978. 

Died: Gen. Alfred M. Gruenther, 
USA (Ret.), of pneumonia in Wash
ington, D. C., in June. He was eighty
four. Considered one of the most bril
liant staff officers in the history of the 
Army, General Gruenther planned the 
invasions of North Africa, Sicily, and 
Salerno in World War II. A 1918 gradu
ate of the US Military Academy, in the 
postwar years the soldier-diplomat 
held many key posts, including Su
preme Commander of NATO from 
1953 to 1956. Following retirement in 
1956, General Gruenther served as 
president of the American Red Cross 
and on industrial boards and Presi
dential commissions. 

Died: Col. Patrick Montoya, USAF 
(Ret.), one of the best known and 
loved SAC senior combat-crew navi
gator/bombardiers from the days of 
World War II through the B-52H, of 
cancer in June in Omaha, Neb. The 
long-time AFA member was sixty-one. 
Prior to his retirement in 1970, Colo
nel Montoya's legendary exploits and 
experiences as crew member, staff of
ficer, operational planner, and im
promptu entertainer enriched the 
worldwide lore of SAC combat crews. 

Died: George L. Washington, a sev
enteen-year member of the Aero
space Education Foundation board of 
trustees, of a heart ailment in June in 
Washington, D. C. The Tuskegee Air
men member and former Tuskegee 
Institute official who helped establish 
a military flying training program 
there in World War II was eighty. ■ 
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CAPITOL HILL 

By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH 

Washington, D. C. , June 29 
Focus on Midgetman 

An amendment to the FY '84 De
fense Authorization tying MX deploy
ment to specific milestones in the 
small, single-warhead missile pro
gram is arousing congressional inter
est. Some in Congress support the 
proposal because they perceive a lack 
of enthusiasm in some USAF circles 
for the small ICBM-sometimes 
called Midgetman. 

Rep. Les Aspin (D-Wis.), a key force 
in securing House passage of the MX 
resolution, plans to offer a compre
hensive amendment including the 
MX-Midgetman linkage as well as lim
iting the size of the small missile to 
ensure that it not become a si I a
based, MX-like system. Specifically, 
the measure may limit MX deploy
ment to ten missiles until a Midget
man prototype is developed and cer
tain engineering and design mile
stones are met. Further deployment 
may be limited to thirty-five missiles 
until the small ICBM is tlight-tested
probably in 1986 or early 1987. 

The Aspin amendment will proba
bly limit the small missile weight to 
some 30,000 pounds, but allow tor a 
ten to fifteen percent growth creep. 
USAF wants the authority to go as 
high as 39,000 pounds in developing 
Midgetman . The guidance system 
and hardening against nuclear ef
fects will add significantly to the sys
tem's weight it it is to have the accura
cy and hard-target kill capability of 
the MX. The Air Force wants Congress 
to allow tor needed flexibility in pro
gram development. 

Congressional proponents of the 
small missile think that limiting the 
weight will ensure mobility and re
strict the system to only one war
head-two factors deemed important 
to advancing arms control and nu
clear stability. 

The White House is not putting up 
any roadblocks to the measure tor 
fear of dissolving the fragile coalition 
on MX. 

Weinberger Holds Firm 
Secretary of Defense Caspar Wein

berger refused to advise Congress 
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how to meet the reduced defense 
budget of $268.6 billion in FY '84. Re
sponding to a request from Senate 
Armed Services Committee Chair
man Sen. John Tower (R-Tex.) tor sug
gestions of areas to cut in the defense 
authorization, Secretary Weinberger 
urged instead that the committee 
stick with the President's budget. He 
said that further cuts would reduce 
force structure, readiness and sus
tainability, and modernization. The 
Secretary suggested that the autho
rizing and appropriating committees 
need not be bound by the five percent 
growth level in the budget resolution 
since it is only a target, not a fixed 
limit. 

The Pentagon chief assured the 
Senate committee he would "work 
diligently to persuade Congress that 
the President's budget ... is essential 
to our national security and that any 
significant compromise thereto will 
jeopardize the President's ability to 
guarantee the security of the Ameri
can people." 

Congress is not apt to heed his 
warn ing. 

B-1B MVP 
The Senate Armed Services Com

mittee provided full multiyear pro
curement (MYP) funding tor the 8-1 B 
despite a recommendation by its Sub
committee on Strategic and Theater 
Nuclear Forces that it be deleted to 
achieve required savings to meet bud
get resolution targets. In a bipartisan 
vote, the full committee reinstated 
some $880 million tor MYP after the 
Office of Management and Budget 
(0MB) identified $2.1 billion in unan
ticipated savings from changed infla
tion assumptions. 

Chairman Sen. John Tower denied 
a charge by fellow committee mem
ber and B-1 B opponent Sen. Edward 
Kennedy (D-Mass.) of "budget trick
ery " by the Administration . Senator 
Tower said the committee had hints of 
the inflation savings in early May. 
Many committee members were un
comfortable with the subcommittee 
recommendation on MYP, according 
to the chairman, and the full commit
tee probably would have overturned 

that recommendation without the 
0MB inflation submission. This 
would have required offsets in other 
defense programs, Senator Tower 
said. 

The committee decision, which 
probably will be sustained by the full 
Senate, means that the $20.5 billion 
total program cost should be met. 

Arms Control 
The Administration is prepared to 

give up MX if the Soviets relinquish all 
their heavy and medium ICBMs, ac
cording to Arms Control and Disarm
ament Agency chief Kenneth Adel
man. This would require an end to 
about 650 Soviet SS-18s and SS-19s 
-the mainstay of their strategic nu
clear force-and result in a complete 
change in their strategic nuclear 
force. 

Some members of the Senate For
eign Relations Committee felt that the 
Adelman ofter was an impractical ne
gotiating proposal. Critics construe 
the proposal as evidence of Adminis
tration intransigence on arms con
trol. This could cause problems for 
the Administration in securing MX 
production funds in July. However, the 
President told members of the House 
and Senate that the scale of MX de
ployment would be influenced by So
viet strategic programs and by any 
arms-reduction agreements. 

The Foreign Relations Committee 
is conducting extensive hearings on 
US-Soviet relations , expected to 
culminate in the recommendation of 
specific arms-control legislation . 
Committee sources predict the final 
outcome may well see the nuclear 
freeze as the big loser and the nuclear 
builddown approach, sponsored by 
Sens. William Cohen (R-Me.) and 
Sam Nunn (D-Ga.), as the Senate fa
vorite. It is currently endorsed by for
ty-five Senators-ranging from pro
ponents of a freeze to stalwart sup
porters of modernization. Senator 
Cohen told the committee that he 
fears some Administration officials 
are not pursuing the builddown with 
enthusiasm. The President has en
dorsed a flexible builddown for inclu
sion in START negotiations. ■ 
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Tne most advanced capability in pneumatic missile 
actuation systems may be the one you know least about. 

As the leader in high perfor
mance pneumatic systems, 
Garrett's Pneumatic Systems 
Division has a thorough under
standing of missile operational 
requirements. This capability 
allows us to offer quick 
responses to your needs •• ' 

We've also developed a fam
ily of Stability Augmentation 
Systems (SAS) that are insensi
tive to EMI and EMP. This makes 
them particularly attractive for 
reentry vehicle and penetration 
aid applications. Furthermore, 

the SAS 
11111111• -..,...-can be with either off-the-shelf 

systems or new and 
innovative approaches. 

CilD.il • ---- - used to increase the 

No longer must you sacrifice 
performance in order to realize 
the low-cost benefits of pneu
matic control actuation 
systems. Garrett Pneumatic 
Systems Division has demon
strated proven performance of 
fin control actuators beyond 
100 Hz. Damping and stiffness 
are also compatible with the 
most sophisticated air-to-air 
missiles. 

accuracy of many presently 
unguided weapons at a very 
low cost. 

A key component of these 
SAS is our Al RGYRO Fluidic 
Rate Sensor. The AIRGYRO, 
coupled with the appropriate 
fluidic control logic and pneu
matic actuation mechanism, 
provides simple missile guid
ance functions. The AIRGYRO 
also offers extremely good per
formance in a very rugged 
package and can withstand a 

10,000g gun launch without 
affecting accuracy. 

For guided projectile applica
tions, our Fluidic Reaction Jet 
Control is another gun-hardened 
Garrett control with high reliability. 
In fact, all of our pneumatics are 
highly reliable since they require 
no maintenance and offer a shelf 
life beyond 15 years. Which is a 
big reason why we're involved 
with such programs as MX, 
GBU-15, T-22, Wasp, ALWT, 
ADATS, and Sidewinder. 

At Garrett's Pneumatic Systems 
Division, knowing more about us 
is all the more reason to contact 
us for your next missile project. 

Write: Advanced Systems Sales 
Manager, Garrett Pneumatic Sys
tems Division, P.O. Box 5217, 
Phoenix, AZ 85010. 

Af RGYRO Fluidic Rate Sensor 



From the local avionics 
shop to stations in 

space, technological 
implications for 

the future. 

T HE Air Force's technology 
needs are as immediate and 

everyday as being able to tell, surely 
and quickly, what's wrong when a 
warning light says there's an avi
onics problem in the south end of an 
airplane. 
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Other needs are as distant and 
undefined as preparing man to func
tion in space, perhaps performing 
on-orbit repair and modification of 
satellites. 

Still another set of requirements 
suggests the concept of the "auton
omous airplane," in which a pilot 
might go to war with integrated sys
tems aboard his aircraft feeding him 
almost any kind of data he can use, 
helping him make decisions, and 
freeing him of dependence on links 
to the ground or to other aircraft. 

Even as Air Force Systems Com
mand grapples with its priority ob-

jective of cost control (seep. 45 ), it 
dares not slacken the pace on R&D. 
In some cases, technological ad
vances may make systems more af
fordable. In other cases, they 
won't. 

"One thing for sure," says Gen. 
Robert T. Marsh, AFSC Command
er, "if we do not pursue the technol
ogy now, we won't have to worry 
about the cost/capability tradeoff 
questions later." 

And the technology must be pur
sued, because the potential opposi
tion is getting better. A decade ago, 
the United States was ten to twelve 
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years ahead of the Soviet Union in 
microelectronics and computers. 
That lead is only three to five years 
now. No longer does the United 
States have a monopoly on such ca
pabilities as lookdown/shootdown 
radar. 

The Shelf Gets Bare 
A problem here is that the United 

States has shorted itself on scien
tific research for many years, and 
the technology base has eroded 
badly. "Our society tends to treat 
technology base issues-develop
ing scientific knowledge and tech-
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LEFT: An astronaut wearing the manned 
maneuvering unit approaches the out
of-service Solar Max satellite. If he 
cannot repair it, he will move it into the 
cargo bay of his Space Shuttle and take 
it to earth for repair. ABOVE: "Liberty" 
Is an apt word to juxtapose with this 
VHSIC chip, which may eventually free 
the Air Force from much of the 
manpower-intensive maintenance now 
required on avionics systems. 

nology-as luxuries or surcharges 
on basic business," General Marsh 
says. "Ethereal luxuries discon
nected with today's reality. That at
titude is terribly wrong." 

Continued neglect of the technol
ogy base threatens to eat away what 
remains of the US lead in some crit
ical capabilities. 

"Closer to home, one finds that 
the Air Force is losing its tradition
al role of technological leadership 
among the services," General 
Marsh said in a state of the com
mand assessment earlier this year. 
"In recent years the Air Force has 
lagged behind all the services and 
DARPA [Defense Advanced Re
search Projects Agency] in spend
ing for basic and applied research." 
Among the reasons why this is dis
turbing, he says, is that "the most 
technically advanced service can
not afford to mortgage its future 
through inadequate attention to the 
maintenance of a viable weapons 
technology base." 

With the shelf thus getting bare, 
General Marsh says, "there are a lot 

more technologies out there to pur
sue than we in the military can pos
sibly afford to push." AFSC's strat
egy is to go after those technologies 
that offer the highest payoff with low 
or limited risk in order to field capa
bilities the Air Force needs at a cost 
the nation can afford. 

Possibilities in Space 
A fair number of the most promis

ing R&D options concerns military 
applications in space. In the Air 
Force's view, space is a place, not a 
mission, and it may be both feasible 
and necessary to conduct a broad 
range of operations from there in the 
future. 

'There are all kinds of space ca
pabilities one can conjure up be
yond the limited spacecraft of today 
that simply go around the earth due 
to the laws of physics," General 
Marsh says. 

There is substantial interest in de
fensive measures, techniques that 
might allow a satellite to jump out of 
the way or otherwise defend itself. 
This interest is driven in part by the 
fact that the only operational anti
satellite capability in existence be
longs to the Soviet Union. 

"Survivability is one area that de
serves critical attention," General 
Marsh says. "We can't continue in
definitely to expand our reliance on 
space-based capabilities unless we 
address the question of their surviv
ability. There are a lot of techniques 
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that bear directly on space surviv
ability that need to be pursued and 
aren't being pursued very ag
gressively today." 

Elsewhere, the prospect of mate
rials with greater heat resistance 
points to more design flexibility in 
reentry vehicles. Composites of the 
future, stronger and lighter than ma
terials of today, could enable the 
construction of space stations and 
large platforms with increased sen
sor or communications capability. 
Developments in efficient rocket 
propulsion may permit the reposi
tioning of space systems, including 
changes in altitude or orbital plane. 

"Surely," General Marsh says, 
"moving one satellite to another 
area where it is suddenly needed 
must be cheaper than building and 
launching two satellites to achieve 
the same effect." 

Military Man in Space 
The role military man will play in 

space is uncertain. 
"Some maintain that man is sim

ply excess baggage in an on-orbit 
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system,'' General Marsh says. 
"Others believe manned systems 
have great potential to increase our 
capabilities, provide flexibility, and 
do more with less. 

"The fact is that we do not yet 
have the requisite technology pro
grams under way to determine 
which view is correct. We simply do 
not know the military-related mis
sion limitations of man in space, nor 
do we know enough about addition
al capabilities that might result from 
man-machine interfaces aboard 
space systems." 

In any event, work is needed on 
life-support technologies. General 
Marsh cites, for example, the re
quirement for a lifeboat to rescue 
stranded astronauts. 

Later along, such man-in-space 
activities as on-orbit repair, con
struction, reconfiguration, and 
modification of satellites. perhaps 
using plug-in modules, may turn out 
to be advisable for reasons of econ
omy as well as capability. 

"If we look at the cold, hard facts 
that are available to us today, we 

can't conclude that there's a useful 
undertaking or an immediate oppor
tunity for man-military man-in 
space," General Marsh says . "Even 
so, we need to pursue the technolo
gies related to military man in space 
so we' II have the opportunity for it if 
that proves to be a sensible under
taking some time in the future." 

Reliable and Ready 
Light-years away from space in 

terms of public attention is the im
portant but unglamorous R&D 
work of making systems more reli
able and ready to go. 

"Combat effectiveness and readi
ness are not determined solely by 
weapon system capability," Gener
al Marsh says. "Availability-hav
ing a weapon system ready when 
needed-is as important as the ca
pability itself." 

Real progress is being made. The 
F-15, for example, can surge to bet
ter than four sorties a day, com
pared with an average of one sortie 
every four days for World War II 
fighters. Subsystems are better, 

AIR FORCE Magazine / August 1983 



New structures and alloys are 
evaluated In engine durability tests at 
Arnold Engineering Development 
Center. The Air Force would like to have 
more thrust in its next fighter engine, 
but, even more than that, it wants 
durability; 

too. The latest UHF radios have a 
mean time between failure of about 
1,000 hours. UHF radios used to fail 
within thirty to 100 hours. 

"There was the era when we had 
just a great proliferation of lousy, 
low-reliability avionics," General 
Marsh says. "We generally felt we 
ought to develop some high-reliabil
ity avionics and standardize on 
them. And we've come a long way. 

"You'll see the same UHF radios, 
ARC-164s, in all of our first-line air
planes. You'll see that good new 
TACAN in all of them. In all of those 
that need LORAN, you 'II see that 
good LORAN-IOI, and so on." 

For all of its benefits in reliability, 
logistics, and cost, standardization 
alone-or applied with a sledge
hammer-is not the answer. The 
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danger is freezing on obsolescence. 
Unrelenting standardization may 
block the emergence of newer and 
better systems. 

"You've got to be somewhat care
ful that you don't let your standard
ization objective impede progress 
either toward higher reliability 
items or toward more capability per 
unit of cost," General Marsh says. 
"Also, we want to keep moving for
ward. That's why we're looking at 
ring laser gyros instead of the old 
mechanical type." 

Modular Avionics 
The way around this problem is to 

standardize, not on the avionics 
black boxes themselves, but on the 
receptacles they fit into on the air
plane, and on the way they hook 
together. The shorthand for this is 
"modular avionics." 

"That's the architecture of our 
new aircraft," General Marsh says. 
" We're going to have standard mul
tiplex buses and standard inter
faces. People can then develop avi
onics improvements within form, 
fit, and function and you plug them 
in and it's not a major overhaul or 
modification of the aircraft." 

Standard interfaces for ordnance 
are coming, too. 

"All weapons producers or devel
opers will put the standard interface 
on the weapon, and we'll have the 
standard interface at the pylon or 
the rack or wherever," General 
Marsh says. "There'll be pins there 
for signal, pins for power, a fiber 
optics connection if the weapon 
needs that-and so on into the air
craft system, hopefully by way of 
the multiplex bus. Now then, if you 
develop a new weapon, we know 
darn well we won't have to string a 
bunch of new wiring out through the 
airplane. The weapon will fit. If you 
need twenty-eight volts, you go to 
pin J. If you need 110 volts, 400 cy
cle, you go to pin K." 

Modular avionics will make mod
ifications cheaper as well as easier. 
The Air Force tends to keep its 
basic airframes for a long time, but 
goes through several generations of 
avionics for them. In the future, the 
inevitable upgrades can be handled 
with less ripping and tearing. In ad
dition, standardization will proba
bly mean more competition from in
dustry to make the new module. No 
longer will unique features of the 

system lead almost inevitably back 
to the producer of the previous 
module. 

A Fix for CND/RTOK 
This is not to say the Air Force 

has solved all of its avionics prob
lems. 

A particular hair shirt in the main
tenance business is "CND/RTOK." 
It stands for "Could Not Duplicate/ 
Retest OK," and it's what the peo
ple in the avionics shop write on the 
form when they can't find the prob
lem that the warning sensor said was 
present when the airplane was in 
flight. 

With the built-in test/fault isola
tion (BIT/Fl) equipment now avail
able, the best the shop may be able 
to do is narrow the problem down to 
one of two black boxes. CND/ 
RTOK rates are high, and avionics 
maintenance expenses are steep. 
Even worse, the box may be put 
back into service with the not-im
probable reasoning that the fault 
was in the warning sensor, not in the 
black box. If the box fails repeat
edly, the airplane may be grounded 
for the costly business of tearing 
apart one thing after another in 
search of the problem. 

The solution may lie in very-high
speed integrated circuits (VHSIC), 
which have the capability to carry 
built-in testing down to the chip 
level of every black box in the avi
onics suite. 

"We think this will be the enabling 
technology to allow us to get down 
to two-level maintenance," says 
Maj. Mike Borky of AFSC's DCS/ 
Science and Technology. "Do away 
with the intermediate avionics shop. 
The system boldly announces 
where it has failed. The crew chief 
or whoever opens up the cowling 
and looks for the blinking red light. 
He pulls that 'cigarette pack' out. 
Depending on how much it costs, he 
either throws it away or drops it in 
the Return to Depot bag. He plugs in 
a new one and closes it up." 

The distinction between line-re
placeable units and shop-replace
able units may disappear, and in 
time, manpower-intensive avionics 
maintenance may fade as the driv
ing factor in aircraft support re
quirements. 

Self-Healing Systems 
Computational technology is also 
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leading toward the day of fault-toler
ant electronics, which, in an over
simplified sort of way, might be 
thought of as self-healing systems. 

If an avionics system fails in 
flight, the computer would repro
gram itself, usually diverting to re
dundant capacity there for that ex
press purpose. "You may not even 
know while you're in the heat of 
battle that something has failed," 
Major Borky says. 

If failures are so extensive that 
they swamp the regular backup cir
cuits, the machine would alert the 
pilot to the problem and flash possi
ble work-around solutions on his 
head-up display. Ifhe must continue 
using systems A and B, then he has 
to turn off either C or D because 
there isn't enough capacity left to 
support them all. 

These concepts call for near-total 
integration of avionics, and the Air 
Force's existing multiplex bus stan
dard, MIL STD 1553B, is probably 
not adequate for the fully integrated 
airplane. Preliminary analysis indi
cates that significantly higher data 

rates will be needed. The I 553B ar
chitecture may be used for sub
systems that can live with the lower 
data rate, and higher speed mux 
buses may be added for those that 
can't. 

The VHSIC Cornerstone 
The cornerstone for many of 

these plans-and for much else the 
Air Force wants to do-is VHSlC. 
A 1981 Defense Science Board pan
el, looking at what it called "order of 
magnitude" technologies, assigned 
its top figure of merit (based on the 
ratio of high payoff to low develop
ment risk) to VHSIC. 

VHSIC was originally billed as 
the next generation of speed in com
puter chips, but that doesn't say it 
all. 

"The emphasis is on high 
throughput of data," says Major 
Borky. "The functional throughput 
rate is the product of speed and chip 
density. You can get throughput 
both ways. As you make transistors 
smaller, they switch faster. It's a 
fundamental law of physics, and it 

means that as chips get denser, they 
also get faster." • 

The first few VHSlC chips are 
just now rolling off the line, but 
dozens of studies are already identi
fying benefits to systems that in
clude size, power consumption, and • 
reliability as well as enhanced per
formance. 

"VHSIC lends itself to doing 
some very special military tasks," 
General Marsh says. "We can't do 
without something like it. For ex
ample, if you want to make darn 
smart terminal seekers today, 
you're limited in a lot of munitions 
for volume and weight. V HSlC 
starts to open up putting the real 
smarts in terminal guidance sys
tems that you can't really do today 
simply because of weight and power 
and space limitations." 

He says that getting signal pro
cessing capabilities into smaller 
packages with VHSIC will be a con
siderable benefit. Better IFF (Iden
tification, Friend or Foe) also looms 
as a possibility. 

"Notionally, if you could inte-
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Many panels of the F-16, seen here on 
the General Dynamics production line 
at Fort Worth, are made of composite 
materials. Continued progress in 
composites will lead to stronger 
airframes in the future, and will allow 
economical manufacture of complex 
surfaces. 

grate all of the characteristics of an 
enemy target, perhaps its signal or 
heat characteristics, even down to 
making a shape identification, you 
can characterize that target very 
well," General Marsh says. "Then if 
you have the processing capability 
to put all of that together, I think it 
will make identification possible. 
VHSIC will open up the processing 
power to facilitate enemy identifica
tion." 

An even greater advantage may 
come in tactical data fusion. C3I 
planners have long talked of ways to 
handle the vast amounts of informa
tion a modern battlefield generates, 
but the real answer has kept eluding 

• them. 
"The challenge is still to get that 

information back from all those sen
sors, chew on it fast and draw out 
from it the essential elements, and 
then provide it to a decision-maker 
so he can act on it quickly," General 
Marsh says. "VHSIC is going to 
give us the power to do that. And not 
necessarily in a big ground station 
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that can be done away with by one 
little 500-pound bomb. It might be 
done in a C3 airplane, or it's think
able that it could be done in a single 
fighter or a bomber." 

Artificial Intelligence 
Even more amazing capabilities 

might be packed into a single air
plane as computer hardware ad
vances and as a radically new soft
ware technique-artificial intelli
gence-matures. Artificial intelli
gence is the computer simulation of 
thought or decision-making pro
cesses that normally require human 
intelligence. The computer adapts 
its own programming as it "learns" 
more about its environment. 

"Previously," says Dr. Bernard 
Kulp, AFSC Chief Scientist, 
"computers manipulated numbers. 
They may be very clever manipula
tors of numbers, but, by and large, 
they just add and subtract. Now 
when one talks about artificial intel
ligence techniques, one doesn't 
store numbers in a computer or do 
mathematical manipulations. One 
stores knowledge-bits and pieces 
of things that basically represent 
knowledge-in the computer." 

The computer takes statements of 
knowledge, compares them, and in
fers directly a further statement of 
knowledge. 

"There is a knowledge train," Dr. 
Kulp says . "If this happens, and this 
and this, then this ought to happen. 
If it doesn't, try this and this and 
this." 

Significant Air Force involve
ment with artificial intelligence be
gan about three years ago. Prior to 
that, DARPA was the main defense 
participant in this line of research. 

"Artificial intelligence is still a 
science," Dr. Kulp says. "I'm not 
ready to call it a technology yet. 
Technology to me is the state of af
fairs when one is ready to apply it 
and do something with it." 

The Air Force's thrust in artificial 
intelligence is not the same as that of 
the general scientific community. 
"The Air Force's job now is reduc
tion to practice, with limited objec
tives," Dr. Kulp says. "I think the 
scientific community is not inter
ested particularly in reduction to 
practice, except as a hobby. Their 
prime interest is in advancement of 
the state of the art." 

Among the likely candidates for 
applying artificial intelligence to Air 
Force problems are information fu
sion, very reliable avionics, diag
nosis of system faults, and even a 
"software production assistant" to 
help humans with their computer 
programming. The most ambitious 
and fascinating application being 
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considered is the "autonomous air
plane." 

The Autonomous Airplane 
It begins with the integration of all 

the individual sensors and pieces of 
avionics equipment, each of which 
has been becoming progressively 
more capable in its own right. Their 
synergistic capability is greater still. 
There is an interchange of informa
tion generated here and there all 
over the sensor suite. Every part of 
the system can take advantage of 
computational power available in 
any part of it. 

"With these kinds of capabilities, 
we begin to think of doing a lot more 
things on board the aircraft, things 
we have traditionally done on the 
ground and transmitted into the air
craft," Dr. Kulp says. "One begins 
to think of the autonomous air
plane." 

The concept, he emphasizes, is 
not one of robotics. There will be a 
pilot in the cockpit with a new 
super-smart machine to help him . 
"Autonomous" refers to the ex
traordinary extent to which all nec
essary capabilities can be contained 
on board and the extent to which 
the pilot is freed from reliance on 
sources external to his aircraft. Ar
tificial intelligence may be much 
smarter than its number-crunching 
ancestors, but Dr. Kulp believes it 
will be a long, long time before an 
unmanned system that will consis
tently defeat a man will be built. 

"The important thing we need to 
do with this autonomous aircraft 
concept is work on what to auto
mate," he says. "We know how to 
automate almost everything . We 
just don't know yet what to auto
mate so that the man-machine com
bination is indeed optimized for ca
pability in any situation." 

Autonomous navigation, threat 
analysis, and target recognition 
would stand high on the list of candi
dates. Because of its artificial intel
ligence features, the machine would 
give the pilot information instead of 
raw data. Much of that information 
would probably come in the form of 
situation reporting, presentation of 
options, and probabilities con
nected with various courses of ac
tion. 

"We see on-board sensors as hav
ing automatic target recognition to 
the extent, first, that it can tell a 
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tank from a truck and know it's not a 
boulder or a puddle of water," Dr. 
Kulp says. "Eventually, as we move 
down the line twenty or thirty 
years, identification of a particular 
model number may be possible ." 

Autonomous navigation systems 
might be on the lookout for a partic
ular bridge, knowing that the one it 
wants has four spans. is of open 
truss construction, and has railroad 
tracks but no highway. The machine 
takes it all in, keeps subtotaling 
and adding to what it knows. What 
the navigation subsystem knows, 
the threat assessment subsystem 
knows, too. If part of the bridge is 
blown away in battle, the artificial 
intelligence system sees, learns, 
and remembers. It might conclude 
that the damage has put the railroad 
out of commission, so the equip
ment it saw loaded on the train east 
of the bridge will be late in getting to 
its destination west of the bridge. 

Engines and Airframes 
By the time the autonomous air

plane is established in the fleet, con
siderable strides will have been 
made in engines and airframes. 

"We see a twelve-to-one thrust
to-weight ratio coming out in twenty 
years if we pay attention to our busi
ness," Dr. Kulp says. "We see aero
dynamic drag coming down. We can 
expect to see the drag at Mach 1.5 to 
Mach 2 being not much higher than 
it is at Mach 0.9 right now. That , 
combined with the thrust-to-weight 
ratio of the engines and some im
provement in specific fuel con
sumption, says that sustained op
eration at supersonic speeds will be 
economically achievable in military 
aircraft." 

Continued progress in composite 
materials technology will improve 
the strength-to-weight ratio of air
frames and allow the tailoring of 
aerodynamic surfaces in manufac
turing. 

"We will be able to make very 
complex surfaces economically, be
cause basically, you make a mold for 
these things and cast them," Dr. 
Kulp says. "It isn't like you had to 
machine every square inch of it like 
we presently do with metal struc
tures . It also aliows us to tailor the 
strength in the high stress direc
tion ." 

These features, however, lie be
yond the turn of the century. The 

advanced technology fighter for the 
1990s will have improvements on a 
more modest scale. The engine, for 
example, may very well have fewer 
parts than present engines and may 
be significantly more durable . 

"Durability is number one on our 
list," General Marsh says. "We've 
just got to get the operation and sup
port costs of our engines down, be
cause they've got some very big lo
gistics tails today. There's no ques
tion but that we want to get the 
thrust-to-weight ratio of our engiries 
up, so lighter-weight materials, in 
conjunction with durability. are cer
tainly an important objective . We 're 
looking for good fuel economy, be
cause fuel's becoming a bigger and 
bigger factor in the O&S costs. And 
I would also say good, reliable ac
cessories of all kinds, including fuel 
control systems." 

He says the Air Force is still look
ing at the need for supersonic cruise 
in the advanced fighter, and may 
want the engine to be ~ble to sup
port that . 

"And we want thrust," he says, 
"but we 're not looking for a big leap 
forward in thrust from the current 
fighter engine." 

More R&D of Significance 
Among the many other Systems 

Command R&D enterprises, the 
following stand out as particularly 
significant. 

• Stealth, or "low observables," 
technology to make aircraft more 
difficult for the enemy to detect. 

• Autonomous guided weapons . 
Tactical missiles that lock on after 
launch with no data links required. 
"Missiles that actually see," says 
General Marsh. "The great advan
tage here is that the launching air
craft never has to visually or elec
tronically acquire the target." 

• Voice controls and unconven
tional flight paths for fighter air
craft, previewed in the exploits of 
the AFTI/F-16 (see "The Future 
Forms Up at ASD, '' AIR FoRC E 

Magazine , January '83). 
• Generators and accelerators for 

directed-energy weapons . 
• A new guidance system for the 

small, single-warhead ICBM. lt will 
have to be smaller and lighter than 
the MX guidance package, and, 
thanks to new technology such as 
ring laser gyros, perhaps more ac
curate as well . ■ 
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TECH 

What law of nature 
says that costs must 
always rise? In 
some technological 
endeavors, they don't. 

BY JOHN T. CORRELL 
SENIOR EDITOR 

MIDWAY through the biggest 
weapon system modernization 

effort in thirty years, the Air Force 
faced grimly up to the fact that its 
acquisition strategy wasn't work
ing. 

Through the 1970s and into the 
1980s, fewer numbers of systems 
than intended rolled off the produc
tion lines and into service, the Air 
Force paid more for them than had 
been planned, and development 
time was nearly double that of pre
decessor systems. 

To determine exactly what was 
happening-and why-Air Force 
Systems Command conducted an 
in-depth analysis of past _acquisi
tions, encompassing four decades 

' and l09 different systems. That 
study, the Affordable Acquisition 
Approach (A3), revealed how pro
gram instability, cost overruns, and 
the traditional way of reacting to 
them have robbed the Air Force of 

, wing after wing of new aircraft it 
might otherwise have had flying to
day. In addition, it showed how a 
continuation of the historical pat
tern might lead to a shortfall of 
twenty-three percent or worse in 
the projected weapons buy between 
now and FY '88. (For a detailed 
report on A3 , see "The Costly Alter
native to Controlling Cost," AIR 
FORCE Magazine, June '83.) 
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"We didn't invent a new truth 
here by any means, but we did bring 
it out to where it hits you between 
the eyes," says Gen. Robert T. 
Marsh, AFSC Commander. "We 
can't just continue indefinitely in 
the same old direction or the force 
structure will shrink to that one air
plane Calvin Coolidge talked about, 
with pilots taking turns flying it." 

Many factors have contributed to 
escalating cost, but the pivotal one 
is program instability. From con
cept to initial operational capability, 
it now takes an average of nearly 
twelve years to field a weapon sys
tem. Thus, in its development, a 
typical system will have been 
through the administrations of at 
least two different Presidents, 2.4 
full cycles of the Five-Year Defense 
Plan, and a dozen federal budget 
debates. Program directors will 
have come and gone, and there will 
have been some shifting in per
ceived requirements and relative 
priorities within the Air Force. 

This situation practically invites 
instability. The high-value pro
grams have suffered most. The B-1 
bomber, for example, was started, 
stopped, and restarted. The MX 
missile has been subjected to a long 
string of agonizing reappraisals. 

The Agreement That Wasn't 
To make matters worse, the Air 

Force often assumed more internal 
agreement about the nature of 
emerging systems than actually ex
isted. That has been demonstrated 
starkly by AFSC's new approach to 
baselining, which requires formal 
agreement on content of a program 
from the user, tester, builder, trainer, 
and maintainer. "The frustration 
level of my staff has mounted be
cause it is so hard to get everyone to 

agree about a program baseline," 
General Marsh says. "But I think 
the difficulty of the task attests to 
the need for it. We used to assume 
agreement. We now know we didn't 
have it, and how hard it is to get." 

Loose and ephemeral baselines 
go side by side with faulty cost esti
mates because, as Brig. Gen. Daniel 
B. Geran, AFSC Comptroller, says, 
"it is impossible to estimate what 
you can't define." 

In the 1970s, defense budgets 
dropped, and procurement authori
ty for force modernization fell far 
short of what the Air Force had ex
pected to get. That, combined with 
unforeseen inflation rates , constant 
tinkering with baselines, and a vari
ety of factors such as technical 
problems and underestimation of 
actual costs, left the Air Force with 
less buying power than it had count
ed on. The typical response-to cut 
back on quantities and stretch out 
acquisitions over more time-add
ed to the problem. Inefficient pro
duction rates and additional over
head expenses drove unit costs up. 

Costs and Budgets 
The A3 study indicates that the 

Air Force cannot carry out its in
tended acquisition program unless 
it can bring cost growth to zero-
down from the prevailing average of 
more than five percent a year-and 
at the same time get the full procure
ment authority called for in its FY 
'83-88 projections. General Marsh 
is not among those who see such an 
objective as being impossible to at
tain. 

"I've been in this business too 
long to lay out what I think are un
achievable aims," he says . "In the 
past, we didn't achieve the procure
ment authority we had planned on. 
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Instead of eliminating some things, 
we took that reduced obligation au
thority and spread the hurt over all 
of our programs, including the well 
ones, and made them all sick. 

"The striking lesson that came 
out of A3 is that we can't continue to 
do that. If we have to take cuts, if we 
don't get the program the President 
has asked for, then we've got to take 
that reduction in a smart way. Don't 
shallow the base-narrow the base. 
That's the first rule." 

He says that the Air Force leader
ship is prepared for the possibility 
that this strategy may involve more 
than killing weak or marginal pro
grams. Some healthy and critically 
needed ones may have to go, too . 

"What it says is that you might 
have to cancel your lowest pri
orities," General Marsh continues . 
"We have proposed a program that 
we think to be the minimum essen
tial. We need all of it. We feel strong
ly about that, and the President feels 
strongly about it, and we're trying 
to defend that program so I'm not 
going to stand here and tell you what 
programs are going to be canceled. 
But if it comes down to the spades 
and we don't get the program we're 
asking for, we're ready to approach 
that in a sensible fashion." 

The Air Force, with no real con
trol over budget authority, is con
centrating its energies on eliminat
ing cost growth . In the wake of A3 , 

Systems Command has elevated 
cost reduction to the top priority in 
its 1984 corporate plan . 

All this hits just as the Air Force 
is defining its long-range directions 
and requirements in such activities 
as Air Force 2000 and AFSC 1990. 
Continuation of business as usual, 
General Marsh says, will lead to 
"the day when we might not be able 
to afford both the weapons we need 
and the forces necessary to man 
them." 

Technology Can Help 
In Project Cost, the broad effort 

to address the problems identified 
in A3 , Systems Command is empha
sizing affordability, stability, man
agement, and rigorous application 
of solid business procedures. Be
yond that, General Marsh believes, a 
proper technology investment strat
egy can contribute not only to op
erational capabilities needed for the 
future, but also to making those ca-
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pabilities more affordable than now. 
"I don't think that it's a law of 

nature that the weapon system cost 
curve has to continue rising," he 
says. "I think that technology is the 
factor that can bend the curve back 
down, and we've got to put it to 
work for us. 

"That cost curve has been going 
out of sight, but it is not typical 
across all technological endeavors. 
This wristwatch is a lot cheaper 
than its predecessor, and it's a lot 
better. And that calculator is a lot 
better than its predecessor and a lot 
cheaper. There are lots of examples 
where technology has produced 
more capability at lower costs than 
the predecessor capability. We've, 
therefore, got to bring technology to 
bear in our weapon systems not 
only to produce improved capabili
ty but, perhaps more important, to 
reduce the cost per unit of capabili
ty." 

Computational technology, 
where very-high-speed integrated 
circuitry (VHSIC) can lead to less 
maintenance and lower life-cycle 
costs for avionics systems, is a 
prime example. 

"Composites very definitely offer 
the promise of lower cost air
frames," General Marsh adds . 
"Technology is bringing the cost of 
propulsion-thrust per pound
down, and it is going to continue to 
do so. Composite applications to 
turbine engines will help bring that 
down. In our investment strategy, 
we have to give equal importance to 
those technologies that off er prom
ise of reducing cost as we do to 
those technologies that offer the 
promise of increased capabilities ." 

Affordability 
The three elements in Project 

Cost are affordability, stability, and 
management. 

"Affordability," General Marsh 
says, "is sort of a fundamental no
tion. First, we in this command have 
got to do a better job of making sure 
the Air Force understands the total 
implications of an initial decision to 
acquire a weapon system. We've got 
to do a better job of cost estimating 
so we can make a decision on 
whether a system is affordable or 
not." 

A related issue is the propriety of 
the costs being estimated. 

"We've got a cost-based philoso-

phy of procurement," General 
Marsh says. "We generally try to 
satisfy ourselves that the costs are 
actually being incurred and that 
they are legitimate. We then add 
profit to that, and that's the price of 
the undertaking. If you're going to 
reduce the price of an item, you've 
got to get at the cost base. 

"Now if you accept this thesis, 
and I contend that it's true, then 
industry is not fundamentally moti
vated to reduce the cost base . In 
fact, you could say that our ap
proach is a disincentivizing one, be
cause profit is generally a percent
age of cost. 

"That leads us to do everything 
within our power to reduce that cost 
base. That's why we seek out things 
like incentives to a contractor for 
productivity, because that will re
duce costs. That's why we subsidize 
the manufacturing technology ef
forts of the aerospace industry, be
cause that will reduce costs. And 
that's why I'm very much interested 
in their labor rates, in how many 
executives are apportioned to an 
effort, and in overhead of all kinds, 
because that comes back to us as 
cost." (See box, p. 48.) 

Stability 
The classic "horror example," as 

General Marsh calls it, from A3 is 
what happened to procurement of 
the original increment of 729 F-15 
fighters. To stay within budget, the 
Air Force departed from its original 
plan of acquiring F-1 Ss at an average 
rate of 144 aircraft a year and 
stretched the program out from six 
years to nine. (See chart on next 
page .) That added $2 billion-the 
price of an additional wing of 
F-15s-to the program cost. 

The Air Force had hoped to sta
bilize the F- I 5 program by putting it 
on multiyear procurement, thus 
eliminating the ups and downs and 
unpredictabilities of year-by-year 
acquisition . (That approach has 
worked well with the F-16 fighter 
program, where nearly a quarter of 
a billion dollars has been saved al
ready as a result of multiyear pro
curement. The cost of procuring for
ty-four KC-10 aircraft was reduced 
by about $606 million by using mul
ti year procurement rather than an
nual contracting.) 

But such is not to be-at least not 
yet-for the F-15 program, where 
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Procurement of the original increment of F-15s was stretched 
out from six years to nine-at a cost of $2 billion, the price of an 
additional wing of F-15s. This year, Congress cut the F-15 buy 
again. If the FY '84 acquisition rate were applied to the total 
remaining F-15 buy, the additional cost would be equal to the 
price of 760 more airplanes. 

the horror story is not over. In May, 
the House Armed Services Com
mittee rejected the Air Force's re
quest for F-15 multiyear procure
ment and cut the FY '84 buy to 
thirty, down from the Air Force's 
proposal to acquire forty-eight. 

This perpetuates the pattern that 
A3 warned against. True, less mon
ey is spent in the near term-$1.4 
billion rather than $1. 7 billion -but 
unit price for the smaller buy rises 
from $25.2 million to $30.9 million. 

The telling effect is seen in pro
jecting this schedule out over the 
696 aircraft remaining in the F-15 
procurement in FY '84 and beyond. 
The Air Force had proposed acquir
ing forty-eight in FY '84, seventy
two in FY '85, and then stabilizing 
production at ninety-six aircraft a 
year through 1991. That would re
sult in a total cost of $24.2 billion 
and an average unit cost of $28.9 
million over the life of the buy. 

Horror Projection 
The House ruling does not ad

dress production schedules in the 
outyears. If, however, the remaining 
F- I 5s were bought at a rate of thirty 
a year, the procurement would not 
be completed until 2007, at a total 
cost of $46.3 billion and a unit cost 
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of $56.5 miilion. (It would mean 
stretching out the procurement for 
an additional sixteen years and 
more than doubling the total cost. 
Figured at the original unit price, 
that difference in total cost could 
buy an additional 760 airplanes.) 

Other cost factors pale in com
parison to the effects of instability. 
The Air Force will continue to press 
its analyses as emphatically as it 
can, and in the meantime work hard 
on internal measures to promote 
stability. General Marsh believes 
that increased program stability 
may be the best tool he has for con
trolling and reducing costs. 

"The real illness in the business 
and the real cause of unconstrained 
cost growth that typified our pro
grams over a period often to twenty 
years was in the stability area-in 
not laying out a program and adher
ing to it," he says. "Instead of doing 
that, we cut production rates as we 
went along, taking the management 
reserve out of programs, delaying 
and stretching out programs." 

Congress willing, the Air Force 
does not intend to do that again. 

Systems Command is about one
third of the way through establish
ing firm baselines for its existing 
programs. Baselines define a pro-

gram in terms of cost, schedule, 
technical content, and support
ability. All future programs will be· 
baselined as they enter full-scale de
velopment. The difficulty in getting 
all interested parties in ongoing pro
grams to agree and sign up to base
lines has been an eye-opener. The 
Air Force had not previously real
ized there was so much divergence 
of opinion about programs in prog
ress . Resolving those differences 
should eliminate some of the -in
stability problems later on-es
pecially since anyone proposing 
changes will have to come armed 
with heavy ammunition. 

"One of the root causes of cost 
growth is that we historically 
haven't done a good job of defining . 
the program in pre-FSD [full-scale 
development]," says Maj. Gen. 
Melvin F. Chubb, Jr., AFSC Deputy 
Chief of Staff for Systems. 

Realistic baselines depend on 
good cost estimates. Actually,. 
AFSC's cost estimating has gotten 
better since the 1950s and 1960s, but 
more than a third of the estimates 
still are hitting low of the mark. Sys
tems Command has begun twenty
one separate actions to improve this 
average. Initiatives range from 
greater use of independent esti-
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mates to "murder boards, " where 
cost estimators present their find
ings and methodology to colleagues 
for critical evaluation. 

Program Management 
"Programs often run into prob

lems because they don't get off to a 
good start," General Marsh says. 
He notes that the historical trend is 
that up to eighty-five percent of a 
system's eventual cost can be laid to 
decisions made before it entered 
full-scale development. Only about 
three percent of the cost is expend
ed in that period, though, and the 
crucial decisions are often made by 
people with limited experience in 
program management. Seasoned 
managers move in when the pro
gram approaches full-scale develop
ment. 

"Can we reduce costs simply by 
putting our most experienced peo
ple on the early phases of pro
grams?" General Marsh asks. "We 
don't know for sure yet." 

The answer will be coming, be
cause AFSC has already asked its 
product divisions to put more expe
rienced people-although not nec
essarily higher-ranking ones-on 
programs early. 

"Further," General Marsh says , 

"we are looking at longer assign
ments for program directors to en
sure that they are in the position 
long enough actually to be account
able for cost-control efforts." 

Account a bility begins early. 
When a new manager is assigned, he 
is given a reasonable time to study 
the history and status of his pro
gram. Before assuming control, he 
must formally concur with the base
line,just as everybody else involved 
w_ith it has already done. After that, 
he's responsible for it. This chain of 
accountability is in contrast to by
gone practice, when program man
agers were freer to blame their prob
lems on the messes they inherited. 
They also felt freer to fiddle with 
baselines. 

If, in the future, a program does 
get into trouble, the program man
ager will be required to submit at 
least one workable solution that can 
be implemented without diverting 
money from some other program. 

The Bottom Line 
'The bottom line ofall thi s ," Gen

eral Marsh says, referring to A3 and 
to the analyses since then, "has been 
that we in the Air Force have not 
been able to acquire as much capa
bility for the dollars spent as we 

should have been able to acquire .. " 
The consequences of this situa

tion, if not corrected, could go well 
beyond this sort of lost capabilities . 
In hi s personal assessme nt that 
prefaces the AFSC corporate plan 
for 1984, General Marsh puts it this 
way: 

"There appears to be an increas
ingly questioning attitude about de
fen se spending, both in Congress 
and in the public at large. This atti
tude has been heightened by the de
bate over major systems such as . 
Peacekeeper, laser weapons, and by 
the major issues surrounding arms 
control. The perception that de
fense is growing ever more expen
sive, and that defense funds are not 
spent wisely has also contributed. 

"Defense dollars will be increas
ingly hard_ to get, and our perfor
mance will be even more carefully 
scrutinized to assure that each and 
every defense dollar is spent effi
ciently. Every cost overrun, every 
schedule slip, and every instance of 
less than expected pe1formance will 
weaken our credibility with the pub
lic and reduce congressional confi
dence and support. 

"A direct link between poor man
agement and a weakened national 
defense is not hard to establish." ■ 

Alarm About 
Aerospace Overhead 

out of their profits. If the crackdown results in work stoppages 
on defense contracts, he says he is fully prepared to see that 
happen . 

The Air Force does not intend to tell a contractor how much 
he can pay his employees, but the contractor may find it diffi
cult to charge off unreasonable settlements to the government. 
One approach may be to change Economic Price Adjustment 
(EPA) provisions whereby defense contracts can be modified 
for increases in wage rates. 
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Increased scrutiny for wage rates 
and other expenses that contractors 
pass along to the Air Force. 

The Air Force struck a nerve when it began digging into the 
wage and salary structure of the aerospace industry last year. It 
found that salaries and wage increases were running ahead of 
American industry in general, and that, on the average, aero
space workers were making $1.92 an hour above the prevailing 
wage elsewhere for similar services. 

The combination of basic wages and cost-of-living allow
ances, as of early 1982, was giving aerospace workers an in
crease of 26.1 percent in compensation over a three-year peri
od. And this did not include "progression increments," which 
are similar to in-grade step increases for civil servants. 

Up to seventy percent of the cost of a weapon system con
tract may be labor-related, and in most cases the contractor 
can pass the expense of wage increases on to the government 
in accordance with the Defense Acquisition Regulation (DAR). 

"I think it is absolutely ludicrous to expect all elements of 
government and all retirees and pensioners from government 
to undergo strict limitation of their receipts from our federal 
government while at the same time, through our contracts, we 
pay substantially larger increases to labor forces building our 
weapon systems," Secretary of the Air Force Verne Orr says. He 
suggests that contractors take excess negotiated payments 

Salary scales-including executive pay- are not the only 
items under increased scrutiny as the Air Force attempts to trim 
the cost base of its acquisition contracts. Among other over
head expenses being examined: bonuses, group health plans, 
corporate aircraft, relocation expenses, excessive engineering 
and design overhead, advertising costs, and "golden para
chutes"-generous settlements for executives leaving a com
pany. Systems Command has notified major contractors that it 
wants to see such overhead costs as bonuses linked directly to 
measurable benefits to the program they are charged against. 

The Air Force is also showing increased interest in the 
"Hidden Factory," a term describing poor practices in quality 
control and leading to such wasteful results as scrap, rework, 
and repair. AFSC has estimated that the "Hidden Factory" costs 
on its contracts are $570 million or more a year. 

Industry is uneasy with all this poking around into its proce
dures and its payrolls, but the Air Force gives every indication it 
intends to stay the course. 

Increasing use is being made of the "Should Cost" tech
nique, which looks at what costs reasonably ought to be rather 
than at what they are or have been . Systems Command cites a 
savings of $263.8 million from using "Should Cost" techniques 
last year. 
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)pto-electr0nic instruments from Canadian Marconi Company 
havA gFJined FJn outstanding reputation during thousFJnds of flight 
hours in a wide range of demanding environments. Thay are 
standard airframe fitments on the Black Hawk UH60A, 
Saahawk SH60B, Apache AH6'1 , SRA HH65A and 
Challenger CL600/601, and have been retrofitted on 
the Mohawk OV/R1 D. 

·r:-1ese advanced instruments offer many advantages: 

• Quick-scan vertical scales wi th easily read 
color coding, to reduce pilot workload 

• Digital readouts, for increased resolution and 
redundancy 

Excellent visibility in sunlight or night flying 
conditions 

Night vision goggle compatibility to third 
generation ANVIS requirements 

Wide viewing angle 

• No parallax errors 

• High measurement accuracy fo r rel iable, 
repeatable measurements to± 0.5 % f .s. 

• High reliability, due to fully solid-state design, 
resulting in reduced life cycle costs 

• High mission success rate, due to a high level 
redundancy 

• Ease of maintenance, resulting from high 
modularity 

For further inform ati on on how Canadian Marconi engine instruments can give you confidence at a glance, contact: 
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Beechcraft: 
The efficiency of quality. 

Special Missions aircraft operational readiness of 94%. 
Missile target launch reliability of 99.4 %. Logistics support that 
exceeds contract specifications 74 months in a row. Murphy and 
his law are reeling. 

r"flie armed forces are hanging 
.1.-tough these days as th~y nego, 

tiate more and more performance 
for their procurement dollar. 

At Beech, we applaud this. 
We reject the notion that 

today's high technology automat, 
ically calls for sky's,the,limit bud, 
geeing. It doesn't. Witness some 
diverse examples of performance, 
reliability and cost,effectiveness. 
It adds up to something we call -
the efficiency of quality. 

High Priority Departure. 

West Germany - A military heli, 
copter lands alongside a Medevac 
C, 12 transport waiting at the end 
of a short, unimproved airstrip. 
Two injured airmen are transfer, 
red quickly into the turboprop; 
the C, 12 takes off. Destination -
an air base with a military hospi, 
tal, 380 miles distant. 

The pressurized Beech C, 12 
performs medevac, personnel 
transport, and cargo missions 
with efficiency, reliability, and 
versatility. With short,field 
performance, 307 cu. ft. cabin, 
and 3,500 pound payload, it 
can undertake missions out to 
1,925 nautical miles. On typical 
missions of 500 miles or less, its 
290 kt. speed makes it virtually 
unbeatable. 

Product endorsement: The 

"Room-to-spare" wkeoffs - even from rough, short strips. It's just one reason milir,ary commanders 
like the C-12. Some others: operational economy, reliability in service, 290-kt. pe,formance 
versatility, and a cabin with "room to spare. " 

Beech C, 12 is the only aircraft 
that has been enlisted in all four 
branches of the military - Army, 
Navy, Air Force, and Marines. 

King Air in the milir,ary - rugged duty proves 
reliability. King Air serves all 4 services. 

Nearly 200 C, 12s in all have 
accumulated some 480,000 flight 
hours. A lot of flying. Cumula, 
tive operational readiness in 1982 
was better than 95%. A lot of 
readiness. 

Keeping all these C, 12s flying 
is contract maintenance support 
from BASI, Beech Aerospace 
Services, Inc. 

The efficiency of the C, 12 fleet 
saves thousands of dollars worth 

of fuel, and makes thousands of 
gallons more fuel available to 
combat forces. A lot of efficiency. 

Clay pigeons that don't forget 
to duck. 

White Sands, New Mexico- Rocket, 
boosted and jet,propelled, a mis, 
sile roars off its mobile launcher. 
Its mission - a high,speed, low, 
level attack run to challenge an 
Army ground,to,air missile battery. 
Downrange - the anti,aircraf t 
missile fires; a hit is registered. 

The "downed" target deploys 
a parachute and descends slowly 
to earth for recovery and refit. 
The Beech MQM, 107 target 
system will fly again. 

N ow used by the Army, and 
planned for Air Force practice, 
the MQM, 107 has earned a rep, 
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New Beech system for tl1e 
Navy BQM-PI pri,gn:im 
provides rargeis rliat are rea/1.sac, 
versatile, and relinble. 

utation for target realism and 
operational dependability with a 
launch reliability rate of 99.4%. 
Average flight life -is 20 flights. 
A lot of flights. A lot of training. 
A lot of dollars saved. 

A tough airplane for 
rough aviators. 

Corpus Christi, Texas - a Navy 
T,44 A turboprop taxis in at 
Mainside and shuts down. The 
flight crew - one instructor, two 
weary student aviators - deplane 
and head in for debrie£ One hour 
later, a new crew arrives t0 com
mence their preflight, as another 
training·cycle is begun. 

Navy pilots have to earn 
their wings and the Beech T-44A 
multi-engine training aircraft 
has earned its way in a bruising 
flight training environment. 

Intensive training schedules 
test both ilots and planes. The 

landings are many, and many 
leave a lot to be desired. But the 
T-44As can take it. Since 1977, 
the fleet has amassed 201,000 
flight hours, and logged over 
600,000 landings in polishing 
the skills of thousands of 
Naval Aviators. 

Total logistics suppor 
for the T,44 As is provid
ed by Beech Aerospace 
Services, Inc. ( BASI). It 
amounts to line service, 
all levels of maintenance, 
and spares inventory 
management. (Some 
5000 parts are main-

tained on-site at 
Navy Corpus.) 

BASI T-44A 
maintenance has 
exceeded contract 
specifications for 
74 consecutive 

- months. 

Special mission C-12 has 360-degree radar and two bubble 
viewing ports for electronic/visual scanning. Extended range 
fuel tanks give it the "cime on station" for range clearing. 

That kind of BASI performance 
is no fluke, nor is it unique. Sim
ilar logistics support programs 
are maintained for the C-12 trans
port, T-34C primary training 
aircraft, and for Beech missile 
target systems. 

We're quite proud of our 
achievements in reliability and 
efficiency, but we must share the 
credit with a lot of military com-

manders who are demanding 
more for their money. At 
Beech, we are used to that, 

generals like "Mills, Motors, and 
Tire,"can be tough customers, too. 

For more information about 
how Beechs efficiency of quality 
contributes to military opera
tional readiness, write: 
Beech Aircraft Corporation 
Aerospace Programs, Dept.AF8 
Wichita, Kansas 67201. 

'i?eechcraft 
The efficiency of quality. 

( A Raytheon Company ) 





FOR many yea,· now. the United 
State ha · rcli d 011 it te hni ·1I 

and industrial strength to provide its 
defense forces with the highly capa
ble weapon systems necessary to 
deter aggression by the numerically 
superior fun.:es of our allversaries. 

'' With this in mind, it is easy to under
stand that the acquisition of major 
weapon systems is an absolutely 
criticaljob-ajob that provides, in a 
real sense, the nation's first line of 
defense . 

To achieve the weapon systems 
capabilities necessary for deter
rence today and in the future, the 
Air Force and DoD operate an ex
tensive, complicated, and-if histo
ry is any guide-generally effective 
acquisition system. Basically. sys-

·tems acquisition is the process by 
which the Air Force identifies the 
need for additional capabilities, de
fines those capabilities and ex
presses them as requirements, de
velops a weapon system (including 

,, the basic research and application 
of technology efforts that go into the 
weapon system), and purchases the 
weapon system. 

The process employed by the Air 
Force is actually an element of the 
Defense Department's acquisition 
system. Critical decisions. however, 
about important and costly weapon 
systems development and acquisi
tion efforts are actually made by the 
Secretary of Defense. not by the Air 
Force. The role of the Air Force is to 
produce its requirements for weap
on systems, advocate those require
ments before pertinent DoD, con
gressional, and other decision-mak
ing bodies, and then to manage the 
systems acquisition program that is 
approved by those same decision
makers. 

' Systems Command's Role 
Within USAF, Air Force Systems 

Command (AFSC) is the primary 
organization responsible for the re
search, development, and acquisi
tion of Air Force weapon systems. 

. AFSC is functionally organized 
with four product divisions and one 
office specializing in R&D and ac
quisition of specific types of sys
tems. The.se product divisions have 
the laboratories and test facilities
stl:lffed by scientists, engineers, 

• ·various technical specialists, and 
managers-to perform and manage 
the development and acquisition of 
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The requirement for 
coordination is 

so extensive that the 
process is sometimes 
called 'Management 

by Vugraph.' 

Air Force systems. These organiza
tions are: 

• Electronic Systems Division. 
ESD, located at Hanscom AFB, 
Mass., is responsible for electronic 
systems, including command and 
control systems, communications 
systems, and the E-3A Airborne 
Warning and Control System 
(AWACS) aircraft. 

• Armament Division. AD. at 
Eglin AFB, Fla., develops and ac
quires the services' conventional ar
maments-everything from laser
guided munitions to iron bombs. 

• Aeronautical Systems Division. 
ASD, at Wright-Patterson AFB, 
Ohio, concentrates on aircraft sys
tems and subsystems . 

• Space Division. SD, at Los An
geles AFS, Calif., is AFSC's space
oriented organization, performing 
all preoperational activities, includ
ing launch and on-orbit test. 

• The Ballistic Missile Office. 
BMO, at Norton AFB, Calif., han
dles all of the Air Force's ICBM 
requirements, including the MX 
Peacekeeper missile and the R&D 

work on a new, small, single-war
head ICBM. 

The product divisions are respon
sible for the entire spectrum of ac
quisition activities, from the basic 
research into concepts that may 
have future application to weapon 
systems through post-production 
testing of the systems. Although 
some research, design, testing, and 
engineering activities are performed 
by Air Force men and women at the 
product division laboratories and 
other organizations, the majority of 
the R&D work is contracted, with 
the product divisions concentrating 
their efforts on the numerous man
agement activities necessary to en
sure, among other things, that the 
right weapon systems are devel
oped, that they do what they are 
supposed to do, that they can actu
ally be used by the Air Force people 
who will have to use them, and that 
they do not cost more than is abso
lutely necessary. 

Other AFSC organizations assist 
the product divisions in acquisition 
of weapon systems. One of these is 
the Air Force Contract Manage
ment Division at Kirtland AFB, 
N. M., which provides the business 
expertise necessary for everything 
from writing and negotiating a con
tract to estimating costs and validat
ing contractors' business practices. 
Another is the Foreign Technology 
Division at Wright-Patterson AFB. 
Ohio, AFSC's technical intelligence 
organization, which provides the 
assessments of adversaries' capabil
ities that are necessary to design 
weapon systems that can realistical
ly counter the threat-today and in 
the future. In addition, the Aero
space Medical Division at Brooks 
AFB, Tex., puts the human element 
into the work of the product divi
sions. Finally, the Air Force Flight 
Test Center performs testing and 
evaluation of weapon systems . 

System Program Offices 
Within the product divisions are 

the System Program Offices, or 
SPOs. The SPOs are the front line of 
the acquisition effort. SPOs are 
formed for specific programs to 
manage the actual development and 
acquisition of a weapon system. 
Usually headed by a colonel or lieu
tenant colonel, SPOs have en
gineers, procurement officers, and 
business management people as-
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signed. In addition, lawyers, man
ufacturing specialists, and a variety 
of other specialists are available to 
assist in managing the program. 

The SPOs don't actually build the 
system. Rather, the SPOs concen
trate on the management of the pro
gram-such activities as defining 
the system being developed, deter
mining the specifications, preparing 
and administering the contract, and 
performing the thousands of other 
acquisition management tasks that 
go into meeting the cost, schedule, 
and performance goals of the pro
gram. 

The SPO director is the Air 
Force's "man-on-the-spot" for the 
acquisition of a weapon system. The 
director is responsible, through 
higher levels of authority-the 
Product Division Commander, 
AFSC Commander, Air Force, 
DoD, and, in some cases, even be
yond that-for every element of the 
development, production, and pur
chase of the system. 

Each SPO functions as the single 
point of contact for the acquisition 
of its assigned weapon system-in
terfacing with the dozens of DoD 
and other agencies interested in the 
system , and with the contractor 
who is building the system. In this 
role, the SPO will interface with 
AFLC about the support and main
tenance of the weapon system; with 
ATC about the training require
ments for the people who will op
erate, maintain, and support the 
weapon system; with the opera
tional commands about the actual 
performance of the weapon system; 
with the FAA about the weapon sys
tem's use of airspace; and so on. 

In fact, with the extensive deci
sion-making apparatus above the 
SPO's head, and the extensive brief
ing and coordination requirements 
involved, some people have de
scribed the acquisition process as 
"management by Vugraph." 

Decision-making in the 
Acquisition Process 

The acquisition process itself'is 
defined by the Department of De
fense and managed according to the 
voluminous Defense Acquisition 
Regulations, or DARs. Major weap
on system decisions are made by 
the Secretary of Defense or his de
signee, although AFSC manages 
the process for Air Force weapon 
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There are 
four 'milestones' or 

decision points, 
corresponding with 

reviews by the 
DSARC or AFSARC. 

systems-including day-to-day de
cision-making and, when neces
sary, making appropriate recom
mendations to the Air Staff, the 
Secretary of the Air Force, and the 
Secretary of Defense. 

There are four milestones or deci
sion points in the life of weapon sys
tem acquisition program. At each of 
these points, the Secretary of De
fense (on major programs), the Sec
retary of the Air Force, or another 
designated official decides whether 
to continue pursuing the program. 
The first is Milestone 0, which is the 
decision to initiate a program. The 
second is Milestone I, which is the 
decision to enter the demonstration 
and validation phase of the pro
gram. Next is Milestone II, which is 
the decision to send a program into 
full-scale development. Finally, 
Milestone Ill represents the deci
sion actually to build and purchase a 
weapon system. 

Corresponding with these mile
stones are Defense System Acquisi
tion Review Council (DSARC) or 
Air Force System Acquisition Re
view Council (AFSARC) reviews of 
the program. These councils inves-

tigate the program and make a rec
ommendation based on a validation 
of the need for the capabilities being 
sought and an assessment of the 
technical and financial health of the 
program-including whether the 
technology involved is mature 
enough to move into the next phase 
of development or acquisition-to 
the appropriate secretary about 
whether to continue the program. 
. In the past, a DSARC recommen
dation was required at each of the 
milestones in a program's life. To
day, however, an official within the 
Office of the Secretary of Defense, 
known as the Defense Acquisition 
Executive, may recommend that 
the Secretary issue a decision with
out conducting a DSARC. The re
sult of the Secretary's decision, 
whether or not a DSARC is used, is 
issued as a Secretary of Defense 
Decision Memorandum (SDDM). 

How It Works 
The process begins with the iden

tification of a threat (which may 
even be improved capabilities of an 
adversary's existing weapons) or 
deficiency by various intelligence 
agencies and operational com
mands. Cognizant Air Force opera
tional commands, intelligence agen
cies, AFSC, and other organiza
tions define what is generally need
ed to counter the new threat. The 
Air Force then produces a State
ment of Need , which establishes a 
requirement for these capabilities. 

Establishing the requirements for 
the program and defining the pro
gram are critical tasks. They require 
the coordination and agreement of 
the operational commands that face 
the threat and establish the require
ments or capabilities desired. These 
decisions must take into account 
the nature of the threat, existing 
technology, funding constraints, 
schedule considerations, and so 
forth. This first step toward pro
gram initiation is important. If the 
requirements are not properly 
stated, if cost estimates are wrong, 
or if other errors occur, there is a 
risk of not meeting the stated need, 
of meeting it with the wrong system, 
or of incurring cost growth later 
when requirements are changed or 
clarified. 

Air Force acquisition officials 
continue to stress the need to define 
a program's requirements in terms 
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of capabilities, rather than in terms 
of improved performance, bigger 
payload, or other evolutionary im
prove men ts to existing systems. 
Too often in the past there was a 
tendency to define requirements in 
evolutionary terms, like "Give me a 

, club just like the last one, only this 
'time make it bigger and put a nail in 
the end of it!" 

Requirements definitions· such as 
that tend to eliminate chances for 
innovation-innovation that could 
provide substantial breakthroughs 
in terms of capability. In the above 
example, the requirements defini
tion would not allow the substitu
tion of a bow and arrow, which 
might do the job better and increase 
the operator's chances for survival, 
as well as cost less . 

After extensive research, evalua
tion, and coordination, the program 
proposal is presented to the Secre
tary of Defense-this is the Mile
stone O decision. If the Secretary 
approves, a Mission Element Need 

• 1 Statement is issued, providing the 
authority necessary to pursue the 
program. 

The program then proceeds 
through its initial phases of develop
ment. At Milestone I, the program 
moves into brassboarding and val
idation-ensuring that the technolo
gy and hardware developed does ac
tually work. Next, at Milestone II, 
the program enters full-scale devel
opment-the building, testing, 
demonstration, and refinement of 
prototypes. Finally, at Milestone 
III, the program moves into produc
tion, and the system that was de
veloped in the previous stages is 
bought. 

Procurement 
Procurement of the system is also 

a complicated process. It normally 
begins with the Air Force advertis
ing its intention to solicit bids for the 
weapon system. The Air Force pro
duces a Request for Proposal, or 
RFP, which is a detailed statement 
of the requirements being sought by 
the Air Force, including the specifi
cations required in the system, the 
elements required in the contrac
tor's bid, and the relative criteria 
against which bids will be evalu
ated. With the issuing of the RFP to 
industry, the Air Force formally en-

' ters Source Selection. 
Once contractors receive the 
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cycle is far from 
completed when 
the contract is 

signed. 

RFP and respond with a bid, the Air 
Force evaluates the contractor pro
posals. This is the process of decid
ing which contractor's proposal 
should be accepted. 

Source Selection is accomplished 
at the AFSC product division re
sponsible for the weapon system. It 
is a multistep process involving a 
Source Selection Evaluation Board 
(SSEB), which evaluates contrac
tors' proposals to assure that the 
contractors can reasonably be ex
pected to accomplish what their 
proposals say they can; a Source 
Selection Advisory Council (SSAC), 
which ranks the contractors' pro
posals by weighing the various tech
nical, schedule, cost, and manage
ment factors that were evaluated by 
the SSEB; and, finally, a Source Se
lection Authority (SSA), who de
cides which contractor should actu
ally get the job. 

Following evaluation by the 
SSEB, the process moves into the 
writing of the contract. This is not as 
easy as it sounds. It involves a nego
tiation between the Air Force and 
the contractor on almost every 
statement contained in what will be-

come a contract more easily mea
sured in pounds than in numbers of 
pages . 

The Air Force position, through
out the negotiation, will be that it 
wants to acquire the greatest capa
bility possible at the most reason
able cost possible. Air Force nego
tiators will critique every element of 
a contractor's proposals-attempt
ing to identify costs that can be re
duced or eliminated and ensuring 
that the contract reflects the "best 
deal" possible without reducing the 
quality of the weapon or slipping the 
schedule. Such factors as the num
ber and composition of the engi
neering teams assigned by a con
tractor and various management 
and overhead costs will be closely 
scrutinized. 

Negotiations are completed with 
each of the contractors in the com
petition signing a contract. Source 
Selection is completed when the 
SSA, based on the recommenda
tions of the SSAC, signs one of the 
contracts and announces the winner 
of the competition. This decision is 
subject to review by higher levels, 
which can substantially delay an
nouncement or cause a decision to 
revert to square one of the evalua
tion process. 

After the R&D contract is final 
ized, the process is still not com
plete. The system enters production 
and the big money is spent on the 
actual purchase of weapons. But the 
acquisition system-with its goal of 
delivering a supported weapon sys
tem to the operational command
er-is still operating to handle the 
support requirements , maintenance 
and logistical requirements, train
ing, and so forth. 

In addition, the Air Force Con
tract Management Division actively 
manages the contract at the contrac
tor's plant , ensuring that charged 
costs are valid, and that the contrac
tor is building the system that was 
contracted. 

At initial operational capability, 
or as soon as it is practical, Air 
Force Systems Command will 
transfer management of the pro
gram to Air Force Logistics Com
mand. AFLC will begin managing 
the myriad support requirements
spares, maintenance procedures 
and equipment, retrofitting, and 
support-of the program. 

But that is another story. ■ 
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Claws 
byl!IJ . 

Norlcei There's an entirely Aft$ ~IVc?tfve i:1ass 
of EOO's Ejector Release· Unlts .. fSiOs) and EOO 
Govetnment Systems Dlvlsli!¼n ls~b:nfdrrtg them: 

Tornado's llghtand heavy-~ Claw~ ro,. th!!.. 
Genn,n Afr F0rc.t and Navy .. ana tt,e Jralfan Air~ 
For.ce have re,;1~ ~ f1.llf.~le ~iktr&, 
milestone. EDO ERUs are now hyrng In ltab' and 
Germany. 

ERU derivatives of both 'tormi(k> uril1S '1.ilVf. 
been developed for JpptfQtion ea other ttlgtf 
performance CQl'11~ aircraft; Tiil!se ~-®Ri:e 
EOO's proven advanced ted\11¢!1~ 1'ht l/1CQr
poratlOn of many quanfled biisfc7®Jadb eRU 
components el'fsures extenshie' titrteflt1 In new 
program sehedullrni. utttt ,d>sf,,s aqi;f ~pld r~ 
sponse to requirements. 

Right now. eoo sr.andS ready, with produc:
tlon c:c,pablltty and a ccmptett range i:A proven 
ERU designs to provide ERLJs,fOr,aJ_I dasses of alr
cra~ and hell«;pi;ers, operatronal 6r planned ... 
Look to EDO fQr ERUs. 
For morr lnformatfon contact: 
M1:1r1<-eting Department 
EDO Corporation 
Government Systems Dlv1slon 
C01lege Point, New York 11356 
Telephone 212 445•6000. Tele)( 127421 

coo GOVERNMENT .:=J SYSTEMS 
CDRPORATIDN OfVISfON 

Where T~hriologlcal lnncwatlo'1 s«omcts Reality 



ATTENDANCE at the Paris Air 
Show provided answers to 

some of the questions noted in the 
advance article "Questions at the 
Paris Air Show" (June '83 issue, p. 
94). Both the British and the French 
governments decided to support de
velopment of an advanced fighter 
aircraft, and the decisions were re
vealed during the show. 

In the British case, the mecha
nism is a UK government contract 
with British Aerospace "for the de
velopment and construction of a 
technology demonstrator aircraft 
with a potential application for 
fighter aircraft in the 1990s." The 
program is a joint undertaking by 
the Ministry of Defense and the UK 
aerospace industry. It is being im
plemented by British Aerospace's 
Warton Division "in conjunction 
with European industrial partners." 
It will use a prototype of the Agile 
Combat Aircraft (ACA) announced 
at the 1982 Farnborough Air Show. 
The technology demonstrator air
craft is due to fly in 1986. One of the 
European partners is almost cer
tainly Germany's Messerschmitt
Bolkow-Blohm (MBB). Italian firms 
are probably also involved. 

The French entry in the 1990s 
fighter sweepstakes is the ACX 
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Some of the US major manufacturers did not exhibit, the 
US Air Force did not fly, but the Space Shuttle Enterprise was 

visually dominant. Tentative conclusions from the 35th 
running of the premier aviation trade show include ... 

Thud Wxll ~ at Thris 
~ 

(Avian de Combat Experimental) 
designed by Avians Marcel Das
sault-Breguet. A full-scale mockup 
of the aircraft was shown in Paris, as 
were smaller models. The develop
ment project is being funded by the 
French Defense Ministry. Un
answered in the case of the ACX are 
the possible foreign partners. How
ever, they would like to get as many 
involved as possible , including Ger
many and Italy. 

Clearly, then, one of the projects 
may run into disappointments if it 
does not have enough foreign devel
opment, partnership, and funding. 
Also, both projects are seen as busi-

.. ness opportunities by US engine 
and component companies. 

Other International Projects 
During the show several new in

ternational cooperative projects 
were announced. They included 
Grumman Aerospace's being se
lected by Israel Aircraft Industries 
as the winner of its competition for 
major components (wing and verti
cal tail sections) of IAI's Lavi fight
er, now in development. 

Another international project 
with US corporate participation 
(Lockheed) is the Future Interna
tional Medium Airlifter (FlMA). 

BY F. CLIFTON BERRY, JR. 
EDITOR IN CHIEF 

The Space Shuttle Enterprise atop its 
NASA Boeing 747 carrier aircraft was 
dubbed the "world's largest biplane" by 
observers at the Paris Air Show. The 
aircraft dominated Le Bourget's aircraft 
display area, and thrilled citizens of 
France, Germany, and Great Britain in 
demonstration flights around their 
capital cities. After the European tour, 
Enterprise and its 747 were displayed 
aerially and on the ground to Baltimore 
and Washington-area audiences. (A1R 
FoRcE Magazine photo) 

Other participants in the FIMA 
project are France's Aerospatiale, 
British Aerospace, and Germany's 
MBB. The project seeks to explore 
and study opportunities for future 
military and civil transports. Exam
ples of aircraft that could be re
placed by FIMA are France's Trans
all C-160 and Lockheed's ubiq
uitous C-130. 

Northrop's F-20 Flown Daily 
Although no USAF aircraft were 

displayed at the show, Northrop 
demonstrated its F-20 Tigershark 
fighter every day. The F-20 con
tinued to demonstrate high reliabili
ty, as shown in the early part of its 
test program and continuing through 
its demonstrations. The aircraft was 
flown by Northrop chief test pilot 
Darrell Cornell. 
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LEFT: Model of France's ACX fighter 
aircraft was displayed at the 35th Paris 
Air Show by Avions Marcel Dassault
Breguet Aviation, its developer. The 
French Ministry of Defense is 
supporting the development project; 
Dassault and the French government 
are seeking international partners for it. 
Competition for partners and customers 
comes from the British Aerospace ACA 
fighter project, in concurrent 
development. RIGHT: Fairchild 
Republic's USAF T-46 Next-Generation 
Trainer aircraft was shown at Paris Air 
Show as the FRC-225, a full-spectrum 
trainer offered for export customers. A 
General Electric gun pod can be seen 
on the right underwing pylon. Interest 
in the FRC-225 was expressed by 
representatives of the Royal Air Force, 
Luftwaffe, RCAF, Swedish Air Force, and 
the air forces of Singapore, Thailand, 
Jordan, United Arab Emirates, and 
Bangladesh. 

Northrop's foreign sales efforts ,.. 
were given a boost by the May 21 
agreement with USAF's Systems 
Command . Under the agreement , 
USAF will verify Tigershark's capa
bilities, a confidence-builder for po
tential buyers. The aircraft is a com- , 
mercial fixed-price item with a 
constant unit flyaway price of$10.3 
million in 1983 dollars . However, 
the USAF agreement means that 
foreign purchases can be done un
der US Foreign Military Sales rules . 

Fairchild Industries showed its 
T-46 Next-Generation Trainer in 
mockup form under the title 
FRC-225 (see photo). 

The FRC-225 was yet another ex
ample of multirole trainers . Also on 
hand with the concept was the 
Mooney TX- I , a version of its 
model 231 . New foreign trainer/light • 
attack aircraft at the show were a 
mockup of Argentina's IA-63, 
whose flight is planned for later this 
year, and Yugoslavia's Galeb-4, al
ready flying. 

No Soviet aircraft were shown. A 
last-minute decision by Moscow 
withdrew the five or six that had 
been expected: However, Western 

ABOVE LEFT: The F-20 Tigershark 
impressed potential customers with its 
dependable daily performance during 
the show. LEFT: Argentina's Fabrica 
Militar de Aviones (FMA) displayed 
mockup of its IA-63 jet trainer/light 
attack aircraft at Paris. First flight is 
planned for later in 1983. Prototype is 
powered by Garrett TFE-731 turbofan 
engine. The IA-63 epitomizes increasing 
diversity of aircraft suppliers as 
traditional US-European dominance 
wanes. (Am FoRce Magazine photos) 
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observers were intrigued by a photo 
of wind-tunnel testing of a swing
wing bomber design, perhaps the 
Blackjack being developed by 
Tupolev. 

As for financing, and the hot is
sues of "Buy American" and limits 
on technology transfer, no gener
alized answers emerged. There was 
much talk of creative financing as a 
necessity to gain foreign business, 
but few companies were willing to 
supply proprietary specifics. As for 
technology transfer, few US com
panies had difficulty getting their 
exhibits approved by the Depart
ment of Defense. Most industry 
sources questioned said that they 
policed their own exhibits before 
submitting them to DoD for review 
to ensure that they weren't giving 
away technology leads. 

Third World Surge 
The burgeoning capabilities of 

Third World countries in the aero
I space business were much more in 
i evidence at Paris this time. Exam
ples included Indonesia's Nurtanio, 
looking for coproduction of aircraft 
as well as for service contracts, both 
military and civil. Greece's Hellenic 
Aerospace Industries (HAI) ex
panded its participation in the show, 
displaying its greater capabilities 
and emphasizing the range of work 
it can absorb. HAI seems to have 
excess capabilities now because its 
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potential foreign customers are con
cerned about the uncertainties of 
doing business in Greece under the 
Papandreou government. 

Brazil's EMBRAER continues to 
expand its international business, 
both military and civil. Its officers 
noted proudly that they had sold 
more than 200 of the Bandeirante 
commuter aircraft in the US market 
alone, filling a gap ignored some
what by US industry. 

Other countries whose aerospace 
industries expanded their participa
tion included Romania, Czechoslo
vakia, Japan, and Finland. 

The major US aerospace com
panies who decided not to partici
pate in Paris this year-McDonnell 
Douglas, Lockheed, General Dy
namics, Pratt & Whitney, and 
Vought-were on hand both at the 
show and downtown , meeting cus
tomers and doing business without 
the benefit of an exhibit stand or 
chalet. 

They and other companies 
stressed the high cost of paticipa
tion at Paris and Farnborough as a 
matter of continuing concern, one 
that receives attention from their 
executives and boards of directors. 
They stressed that while a company 
may not exhibit at Paris or Farn
borough, it is essential to have 
people on hand to reassure custom
ers that they still care for their busi
ness. ■ 

How the Department of 
Commerce Sees Exports 
and the Paris Air Show 

• The aerospace industry ranks 
number one in US exports with 7.4 
percent of total exports. 

• Aerospace exports accounted 
for an estimated twenty-six percent 
of total US aerospace shipments in 
1982; however, that was the lowest 
level since 1977. 

• US aircraft exports of $7 billion 
in 1982 created approximately 
44,100 production-worker jobs. 

• The world market for military 
aircraft from 1983-92 is forecast to 
exceed 21,000 units with a value of 
$196 billion (estimated in 1982 dol
lars). 

• The value of US military aircraft 
exports in 1982 rose to $2.4 bil
lion-up from $1.7 billion in 1981. 

• US exports of missile and space 
equipment rose substantially dur
ing 1982. Missile and space exports 
are expected to continue to in
crease as foreign countries seek to 
improve their military preparedness 
and space capability. 

• A total of 133 US companies ex
hibited aerospace and avionics 
products at the 1983 Paris Air Show. 
An additional sixty US companies 
exhibited in other areas at the air 
show. 

• The 1981 Paris Air Show re
sulted in reported floor sales of 
$37.6 million for US companies ex
hibiting in the US Pavilion. Floor 
sales for 1983 were estimated to be 
$30 million. Total sales projected for 
the next twelve months are $104.66 
million. 
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In the Beginning, we 
I For over a quarter-century, Ford 

Aerospace has been the company to start 
things. Important things in every aspect 
of the Space Mission. 

In 1957, we participated in the design 
and development of the first major U.S. 
military spacecraft tracking 
network. Today, we're still 
servicing that network - now ~-= 
the USAF Satellite Control 
facility, the largest ~ y~ 
of its kind. 1~;:11~~~ 

In 1963, we Y 0 Ii ~~ 
began b·uilding the ~~~ -.... --.LI 

Mission Control ~- ·-: 
Center at Johnson ~ 
Space Center, and 
weve provided total 
system support ever 
since. This expertise is helping 



were there. 
us today to design the Operational Control 
Centers for the NASA and DoD Space 
Shuttle and the Spacelab payloads. 

In 1965, the NORAD Combat 
Operations Center became operational 
within Cheyenne Mountain and we were 
11111 there as prime contractor for 
llll(! .1 major segments of the 
,ai ~,IJI . . ct· l d 
• .·• :111 • ~commun1cat1on, 1sp ay, an 
-•• I space computational systems. 

ii, ,·:.··· .· Weve been in the Mountain 
·11. Jt1.'./!1,:·. ever since providing total 
1/11,v /F-'.? system support. 

' ·~ ~: ~ And what of future 
challenges? Ford 

. ;ft --~ - Aerospace is prepared 

Ford Aerospace & 
Communications Corporation 
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ON a bleak evening in January, a 
C-5A Galaxy, utilizing its capa

bility for operations in adverse 
weather, climbed up through heavy 
overcast on takeoff from Dover 
AFB in Delaware . 

Aboard were a crew of fifteen and 
forty-four passengers. Including 
cargo, the huge C-5 weighed in at a 
hefty 678,000 pounds. 

At altitude of about 200 feet, the 
aircraft took a massive strike from a 
flock of snow geese undetected in 
the dense clouds. It was later 
learned that the geese had deviated 
from their seasonal migratory pat
tern. 
- "These were no mere 'birds,'" 
noted Dover safety officer Maj. 
Dwight Sterling, "but projectiles 
weighing from seven to ten pounds 
each. We estimated that as many as 
eighty may have struck the aircraft 
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or been ingested in the engines." 
The crew's reaction was immedi

ate and unruffled. Number two en
gine began heating up and was re
tarded to idle as the pilot declared 
an emergency and the crew pre
pared to fly a box pattern to return 
to base. Flames were seen in num
ber four engine, and it was shut 
down. 

"Number four engine held to
gether long enough for us to gain 
sufficient airspeed and altitude for 
the return to Dover," said pilot and 
aircraft commander Lt. Col. Ralph 
H. Oates. 

Fuel was then jettisoned and the 
aircraft landed safely. Later, all 
crew members were decorated in 
recognition of their airmanship. ( For 
details and a crew list, see May '83 
issue, p. 33 .) 

That the crew of Reservists from 

the 512th Military Airlift Wing at 
Dover acted with such professional
ism came as no surprise. "Given the 
circumstances, any of our Associ
ate or active-duty crews at Dover 
could have been expected to react 
similarly," noted Major Sterling. 
"All have been trained for such con
tingencies." 

Under the Reserve Associate 
program, the 512th is a full-fledged 
partner with the active-duty 436th 
Military Airlift Wing at Dover in fly
ing and maintaining the latter's thir
ty-six C-5s. The 436th is the only 
Air Force wing equipped ex
clusively with the C-5. (At Travis 
AFB in California the two wings fly 
C-141s as well as C-5s. Other As
sociate partners fly C-141 s and 
C-9s. To underline the progressive
ness of the Associate program, the 
newest addition to USAF's strategic 

ABOVE: Members of the C-5 team at 
Dover AFB repair an engine: TSgt. Allen 
R. Cote, an ART with the 512th FMS, 
and A1C Pearl Pyzewski, of the active
duty 436th FMS. (Photo by Reservist 
TSgt. Kevin Heslin) 
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inventory, SAC's KC-10, is also 
flown by Reserve crews.) 

Without delving too deeply into 
the derivation and initial objectives 
of AFRES's Associate program, a 
brief history would be helpful. It is 
the brainchild of Gen. Howell M. 
Estes, Jr., MAC Commander in the 
late 1960s. At that time, there was 
considerable Reserve airlift, but it 
was provided by units equipped 
with obsolete aircraft. At the same 
time, the C-141 was coming into the 
inventory, an aircraft with the po
tential to outfly its crews. But be
cause of budgetary considerations 
only so many C-14ls could be pur
chased. The solution: Instead of 
buying new aircraft for Reserve air
lift units, use their crews to augment 
the active-duty crews flying the 
C-14ls. Reserve maintenance and 
other support activities could also 
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be gainfully employed in operating 
the aircraft. 

Agains t opposition-even from 
Reservists who believed that a Re
serve unit wouldn't be such without 
its own aircraft-the concept 
gathered support, and Congress ap
proved it. 

In 1973, the 512th was constituted 
to help fly and maintain the C-5s at 
Dover. Its relationship with the 
436th can be considered a model of 
what the Associate program was de
signed to achieve . 

The partnership of the two wings 
begins at the top with the full coop
eration of both Commanders (who 
even appear together at civic func
tions) and continues through other 
joint activities. "While there is 
bound to be some competitive spirit 
between Reserve and active units 
because of their very nature ," noted 

Col. Jack P. Ferguson, Commander 
of the 512th, "the Associate pro
gram is aimed at getting away from 
the idea that we are somehow in 
competition." 

In peacetime, aircrews of the two 
wings-under MAC auspices-con
duct a military aerial delivery ser
vice. "You name it, we deliver it," 
commented Col. William H. Sis
trunk, Commander of the 436th 
Wing. 

The service consists of routinely 
scheduled missions-known as 
"channel flights"-from CON US to 
circuits of air bases in Europe, Af
rica, the Mideast, and the Far East. 
Cargo could consist of, for example, 
Army helicopters being rotated to 
the US for depot maintenance. 

On the other side of the coin are 
one-of-a-kind deliveries requested 
of MAC that only the C-5 can ac-

LEFT ABOVE: A1C Lewis Irvin of the active-duty 436th Aerial Port 
Squadron uses a hand-held computer terminal to check in cargo. 
(USAF photo by Skip Ruiz) LEFT: In the welding shop, TSgt. Garland 
Dula, an ART with the 512th FMS, makes sparks fly during 
oxyacetylene cutting. ABOVE: Working on a C-5 tail assembly is TSgt. 
Ray McCloskey, an ART with the 512th Organizational Maintenance 
Squadron. (Photos by TSgt. Kevin Heslin) 
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commodate. "For example," noted 
Colonel Ferguson, "this summer, 
the active and Reserve wings will 
demonstrate their unique relation
ship-and the C-5's airlift capabili
ty-when they join forces to accom
plish a highly visible special mis
sion. A C-5 with a mixed crew will 
fly to Moscow to retrieve a giant 
electromagnet loaned to the Soviets 
for experimental purposes." 

Makeup of the 512th 
The 512th is made up of two flying 

squadrons, three aerial port squad
rons, and three maintenance squad
rons constituted exactly as their ac
tive-duty counterparts in the 436th 
Wing. There is also an air base 
squadron and several smaller as
signed elements, including a spe
cialized Security Police flight. 

At 99.5 percent of authorized 
strength, the wing has a force com
posed of 2,128 Reservists, 267 Air 
Reserve Technicians (ARTs), and 
thirty civilians. Of its some 225 offi
cers, most are aircrew members. 
About forty-seven percent of them 
have civilian jobs as airline pilots. 

Besides the usual motivations for 
being associated with the Reserve 
(pay, patriotism, a link with the 
blue-suit community, a hedge 
against civilian job layoff, etc.), 
other benefits accrue to these Re
servists. Notably, explained Colo
nel Ferguson, many of the pilots are 
second officers (flight engineer 
equivalents) aboard civilian 
jetliners. The Reserve link enables 
them to maintain currency at the 
flight controls. Also, the carriers 
look favorably on hours logged in 
Air Force multiengine jet aircraft. 

To perform its airlift mission as 
well as to keep its aircrews current 
in flying skills in accordance with 
MAC regulations, the 512th sched
ules about 8,100 flying hours a year. 
These are roughly divided per 
month and made available by 436th 
Wing Operations working with 
512th Operations for aircrew train
ing and regular channel missions. 

The flying hours translate into 
missions flown. In all, about a third 
of the C-5 missions-and a third of 
the total flying hours-out of Dover 
are by 512th crews. 

While most Air Force flying is ac
complished to maintain proficiency 
in various skills, MAC-and its Re
serve crews-every day fly line mis-
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sions all over the world,just as they 
would in war. 

And while 512th Operations likes 
to put all-Reserve crews aboard the 
C-5s, it is not unusual for the 436th 
to contribute active-duty crew 
members to fill vacancies. The re
verse is also true, with Reservists 
flying with 436th crews. "There is a 
lot of mixing and matching that 
makes the system function with a 
minimum of snags," noted Colonel 
Ferguson. 

While the Operations elements of 
the two wings are distinct-each 
has its own facilities-other ac
tivities are thoroughly integrated, in 
some cases to the point of "fusion." 
This is extremely beneficial in terms 
of training and maintaining the C-5 
fleet. 

In a mobilization, the 512th would 
cease to exist, being absorbed into 
the 436th. The entities of the two 
gained flying squadrons would re
main intact, but all Reservists 
would come under the command of 
the 436th Wing Commander. "Many 
of the active-duty people would 
move to mobility positions overseas 
and the Reservists would step in to 
run the maintenance shops and 
the aerial port," Colonel Sistrunk 
noted. 

Integrated Maintenance 
Nowhere is the close cooperation 

between the two wings better illus
trated than in C-5 maintenance per
formed at Dover. "The 512th 's three 
maintenance squadrons own no fa
cilities and work with 436th equip
ment and in its shops," noted Col. 
Joseph A. Sabin, Deputy Com
mander for Maintenance of the ac
tive-duty wing. 

"The 215 full-time 512th Air Re
serve Technicians from those 
squadrons hold the combined main
tenance operation of both wings to
gether," Colonel Sabin added. The 
three squadrons are designated Or
ganizational Maintenance, Field 
Maintenance, and Avionics Mainte
nance. 

Many of the ARTs have ten or 
more years' experience with the C-5 
and train active-duty 436th people 
as well as their own Reservists. 
"The ARTs by design are dis
tributed throughout the various lev
els of the maintenance complex," 
commented Lt. Col. Emmett Ven
ett, the 512th 's Deputy Commander 

for Maintenance and Colonel 
Sabin's counterpart. "This way 
they're of optimum value rather 
than bunched up in remote manage
rial positions." 

Colonel Venett pointed out that 
about fifty-five percent of 512th per
sonnel-or I, 100-are in mainte
nance. The Reserve wing contrib
utes about ten percent of the main
tenance complex supervisors and 
managers and about twelve percent 
of the man-hours by working during 
weekend Unit Training Assemblies 
(UTAs) and yearly two-week active
duty stints. For the UTAs, theARTs 
have preplanned the on-the-job 
training with the objective of up
grading the Reservists' skill levels. 

"The active-duty Air Force is 
fluid," noted 512th maintenance 
control officer Maj. Mark Hol
lobaugh. "As throughout the Air 
Force, maintenance personnel 
serve a tour here and then are trans
ferred. Whereas the Reservists and 
ARTs are more or less permanent 
until retirement. So it's natural that 
they train replacements-either 
other Reservists or active-duty 
members arriving as replace
ments," he added. 

In terms of the latter, "The ARTs 
are the rocks over which the active
duty stream flows," said Major Hol
lobaugh. "This has come about in a 
sort of practical evolution since the 
establishment of the Associate pro
gram at Dover." 

"Aside from the ARTs' contribu
tion of corporate memory and con
tinuity in day-to-day operations, 
training the Reservists," added 
Colonel Sabin, "helps to provide an 
essential product-flyable air
craft." 

During their two-week active
duty tours each year, a number of 
maintenance Reservists are sent 
TDY as teams to serve at overseas 
bases. "There," said CMSgt. Mar
tin F. Hogan, in charge of such a 
team at RAF Mildenhall in May, 
"our mixed group of maintenance 
specialists from the 512th supple
mented the local support unit. The 
primary aim was to broaden our ex
perience with aircraft other than the 
C-5, suchastheC-141 thatwemight 
have to fix at Dover some day. A 
dual objective was to instruct the 
base's permanent party in the intri
cacies of the C-5," the Chief noted. 

Individual 512th maintenance 
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people also receive broadened ex
perience at such Stateside sites as 
the Lockheed plant near Marietta, 
Ga., and Army stations that have 
heavy MAC traffic, such as Fort 
Campbell, Ky. (where, incidentally, 
MAC maintains permanent liaison). 
"This extensive program is the best
kept maintenance secret in the Air 
Force," commented Chief Hogan. 

mand. Those destined for duty with 
support units overseas also attend. 

Instead of by the number of hours 
flown, a C-5 is scheduled for base
line maintenance in the "iso dock" 
(for isochronal inspection dock) 
every 150 days to ensure an even 
flow of aircraft. (Depot mainte
nance takes place every forty-two 
months during a three-month ses
sion at the San Antonio Air Logis
tics Center at Kelly AFB, Tex.) The 
aircraft remains in the iso dock for 
three days followed by a twenty
four-hour checkout to replace pan
els and the like. 

If an aircraft is in the iso dock 
when the Reservists arrive for their 
UTAs, they simply pick up under 
the supervision of ARTs (and 
"pure" Reserve maintenance offi
cers) where the active-duty people 
left off. "ARTs, though," noted Ma
jor Hollobaugh, "are at every level, 
from shop manager to worker bee." 

Following basic training and tech
nical school, Reservist and active
duty newcomer maintenance peo
ple rece·ive additional instruction at 
Dover's field training detachment 
managed by Air Training Com-

The Three Maintenance 
Squadrons 

Keeping a complex aircraft like 
the C-5 flying requires the talents of 
three very specialized units. For ex
ample, the Organizational Mainte-

The Enlisted Crew Members' Contribution 

To the uninitiated, the sequence of events in launching a C-5 
mission goes like this: The cockpit crew arrives and straps in, 
runs through the checklist, gets a green light from the tower, 
and it's up, up, and away. 

Few outsiders realize the extent of the contribution of a C-5 
crew's enlisted members to the successful completion of a 
mission. 

Three types of enlisted specialists are critical: flight en
gineers, loadmasters, and dedicated crew chiefs. (In otherwise 
all-Reservist C-5 crews, the dedicated crew chief is active duty.) 

These arrive at the aircraft by regulation two and a half hours 
before scheduled takeoff, and in most cases sooner. 

Without their painstaking calculations and attention to de
tail, the mission simply couldn't be flown. 

For example, loadmasters are experts in the scientific dis
tribution of cargo. Because of the C-S's complex loading sys
tem, three loadmasters are required on a mission. The C-5 can 
load or unload from either end. And, especially important, it 
can "kneel," that is, the entire airplane can be lowered by 
retracting the landing gear to conform, say, to the height of a 
flatbed truck. This would be important in a combat zone where 
aerial port unloading systems aren't available. So the loadmas
ter must know the aircraft's hydraulic systems cold. 

In the air, the loadmasters double as flight attendants in the 
aircraft's upper aft compartment to care for up to seventy-three 
passenger_s-military or civilian-and supervise their safe 
boarding and unloading. The loadmasters also handle 
customs matters. 

(The C-5 can be likened to a passenger-carrying freighter of 
the sky. Besides the huge cargo "hold" and passenger com
partment with airline-type seats and designed originally for the 
crews and maintenance folk of the equipment being hauled by 
the aircraft, the cockpit compartment affords the space of a 
small jetliner. It sleeps six and in a rest area seats fifteen-relief 
crew, couriers, and the like.) 

The loadmaster, aside from his knowh:idge of the tie-down 
system and supervision of loading and unloading, must also be 
able to calculate the aircraft's operating weight based on the 
basic weight of the aircraft plus those of the fuel, cargo, and 
passengers. The load master must also be able to determine the 
loaded aircraft's center of gravity. 

With these in hand, the flight engineer takes over. (One chore 
is to compute the pitch of the C-S's unique movable T-tail, 
which helps to stabilize the aircraft in flight.) The flight en
gineer must work up the TOLD-takeoff and landing data
card for use by the pilot and copilot. The TOLD card is among 
the most critical elements in any C-5 flight-or that of any MAC 
transport. 

"For example," noted TSgt. Frank G. Amey, Jr., "based on a 
careful equation of the aircraft, fuel, and cargo weights, we 
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must know how much runway we need for takeoff. Into the 
TOLD brew are also stirred such other essential factors as 
weather, barometric pressure, and condition of the runway
whether it's wet or dry," he added. "These are all taken into 
consideration in figuring safe takeoff speed to include the loss 
of one engine and clearing any obstacles in the flight path." 

These are no small matters in dealing with a takeoff weight of 
357 tons, Sergeant Amey stressed. 

The flight engineer calculates the optimum altitude the air
craft is capable of attaining on initial climb-out following take
off. During the flight, altitude is recalculated to ensure that the 
aircraft is operating under the most fuel-efficient conditions 
possible. 

"Shortly before landing, the TOLD card is recomputed to 
provide the pilot with the proper airspeeds for approach and 
landing based on aircraft gross weight, weather conditions, 
and field limitations," noted Sergeant Amey, a former 512th 
Reservist now on active duty with the 436th. 

It is the first flight engineer's responsibility-working at the 
cockpit panel-to check out all aircraft systems prior to the 
flight. In this, he has the assistance of a second flight en
gineer-or "scanner"-who is responsible for checking vari
ous flight systems located in the cargo compartment and the 
aircraft's entire exterior. In this, the second engineer also 
checks wing panel movement, any visible leaks, landing gear 
damage, and the like. 

Sergeant Amey noted that the engineer's preflight checklist 
for the C-5 takes about two hours and entails 150 steps. Some 
thirty-five fuel valves and pumps alone must be checked. 

The first flight engineer alon~not the ground crew or sec
ond engineer-is authorized to conduct "power-on" preflight 
checks. 

"Flight engineers regard themselves as having a position 
rather than a job and take pride from the prestige associated 
with keeping a major national resource like the C-5 in the air," 
noted Sergeant Amey. 

The basic C-5 crew includes two flight engineers, one of 
whom must be a first engineer. Augmented for a twenty-four-
hour-duty day, both engineers must be first engineers. "When 
an equipment problem arises during a flight, the pilot has to 
know only two words, ·vo engineer,' "noted one flight engineer 
with a grin and perhaps only a slight exaggeration. 

Also proud of his responsibility is the C-s·s dedicated crew 
chief, who must know the aircraft inside and out. If anything 
breaks, he must be able to fix it or know how to get it fixed. The 
dedicated crew chief is critical because of his specific knowl
edge of the aircraft to which he is assigned. His main function 
when the aircraft lands is to correct those "mission-essential" 
malfunctions identified by the flight engineer to keep the air
craft operational and on schedule. 
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nance Squadron handles day-to-day 
general work on the aircraft and its 
equipment. This squadron is said to 
"own" the C-5s. Among other 
things, OMS refuels, performs rou-· 
tinely scheduled inspections, and 
with the assistance of its Mainte
nance Control section coordinates 
all on-going maintenance on the air
craft. A computer Ground Process
ing System is essential in this. 

The Field Maintenance Squadron 
of more than 1,000 strong is the 
largest of the three units. It is re
sponsible for hydraulics, fuel, and 
environmental systems, and for re
pair shops concerned with engine 
overhaul, welding, paint, and sheet 
metal work, among other types of 
repair. The squadron also maintains 
landing gear, no small task consider
ing the beating they take. 

The Avionics Maintenance 
Squadron is responsible for the 
C-5's "black boxes"-communica
tions/navigation and automatic 
flight control equipment. This 
squadron will service a new color 
weather radar system that will re
place older equipment in the C-5 . 

The Aerial Port at Dover 
The Aerial Port at Dover is one of 

some two score in CONUS and the 
busiest air freight terminal in the 
MAC system. During their duty 
weekends, Reservists of the 512th 's 
46th Aerial Port Squadron supple
ment members of the active-duty 
wing's 436th APS. (The 46th this 
year won a MAC award for the best 
strategic Reserve aerial port squad
ron.) The Reservists also serve 
alongside their active-duty counter
parts during the mandatory two
week annual tours. 

The Aerial Port is staffed around 
the clock. The 436th active-duty 
and civilian contingent numbers 
about 560, while the 46th APS has 
about 136 Reservists assigned. 
There are no ARTs at the Aerial 
Port. The Reservists are also sched
uled in small numbers for deploy
ments to aerial ports in Europe 
where they supplement permanent 
party personnel during peak peri
ods. 

During a mobilization, the Re
servists are prepared to take over 
completely at Dover, relieving their 
active-duty counterparts for service 
at essential aerial ports worldwide. 

The 512th MAW, unlike the ac-
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tive-duty 436th, also has two other 
aerial port squadrons assigned. 
One-the 71 st-is located for ad
ministration at Langley AFB , Va., 
but its personnel perform their car
go processing function at the Navy 
installation at Norfolk. 

The second APS-the 92d-is 
stationed at Wyoming Valley, Pa. 
Both schedule members for hands
on training at Dover each quarter. 

Even though the 436th 's recent 
Operational Readiness Inspection 
(ORI) was not scheduled by the IG 
during a 512th UTA, Reservists flew 
sixteen percent of the scenario mis
sions and even volunteered for over-

seas channel flights to free up ac
tive-duty crews. Furthermore, the 
base did not suspend operations to 
contend with the ORI. At the Aerial 
Port, it was business as usual. Dur
ing the ORI, 103 sorties were flown 
in under forty-eight hours. 

Ground Security for the C-5 
The active-duty 436th Security 

Police Squadron at Dover has a mis
sion similar to that of the 1776th SPS 
at Andrews AFB, Md. The 1776th's 
unique aspect is that it has a section 
of hand-picked Air Police who are 
detailed to travel with Presidential 
and other special air mission air-

512th Wing Restoring Shoo Shoo Baby 

Boeing B-17G number 42-3207 began flying missions over the Continent from 
Bassingbourn, England, in March 1944. The ship had been named Shoo Shoo Baby 
by crew chief Hank Cordes after a popular song of the period and assigned to the 
91st Bomb Group, Eighth Air Force. 

Three months later, she was on her twenty-sixth mission, to Posen in Poland. 
Although an engine failed crossing the German border, the aircraft continued on 
the mission, dropped her bomb load, but lost another engine over the target. 
Ditching all loose equipment, the crew diverted the aircraft to a successful forced 
landing in neutral Sweden and was interned. 

Postwar, the aircraft flew successively for the Swedes, Danes, and French in a 
variety of peacetime roles before being grounded permanently at an airfield in 
France in July 1961. 

Donated to the Air Force Museum ten years later, the aircraft was dismantled by a 
US Air Force team and airlifted in crates to the US from Frankfurt, Germany
ironically, Shoo Shoo Baby's first target. 

Subsequently, the aircraft was stored at Wright-Patterson AFB, Ohio, until 1978 
when the 512th Military Airlift Wing at Dover offered to restore her to her original 
flying condition as an AFRES community service project. 

Shoo Shoo Baby is the only known "G" model 8-17 still in existence that actually 
flew combat missions during World War II. The "G" was famous for the distinctive 
chin turret added to defend against head-on attacks by German fighters. Of the 
more than 12,000 B-17s produced during the war, just a handful still exist. Only Shoo 
Shoo Baby and the famed "F" model Memphis Belle served in combat in Europe. 

"We anticipate that the restoration will require about 60,000-plus man-hours and 
another two and a half years:· noted project director TSgt. Ray McCloskey, a 512th 
Air Reserve Technician. 

The restoration is an all-volunteer project with materials being donated by many 
individuals and corporations. "The work is being conducted evenings, on week
ends, or any time the volunteers can spare a moment. " noted Ray Mccloskey. 

"We're actually rebuilding the aircraft," commented structural expert SMSgt. Lou 
Lefebvre. "When the crates first arrived, we thought it would be a 'clean and 
reassemble' project. But those who took Shoo Shoo apart didn't disassemble it. 
they dismembered it." 

The project is being conducted under the auspices of the "512th Antique Aircraft 
Restoration Group" established by the organizers to manage and document the 
restoration. 

"Once returned to mint condition," commented Mccloskey, "the aircraft will be 
on display at Dover for a year before being returned to the Air Force Museum as a 
permanent exhibit." 

Lt. Col. Mike Sibbald, Commander of the wing's 326th Squadron and a TWA pilot 
in civilian life, has volunteered to journey to the Confederate Air Force in Texas for a 
cockpit checkout in a CAF 8-17. He hopes to pilot Shoo Shoo Baby to Ohio when 
the time comes. 

The restoration group offers Shoo Shoo Baby tee shirts, pins, and patches for 
sale and accepts donations to finance the rehabilitation. The 91st Bomb Group 
Memorial Association has also been supportive. 

Volunteers at Dover conduct tours of the hangar area where display cases contain 
artifacts associated with the aircraft. Wing members also address schools, clubs, 
and other organizations on the saga of Shoo Shoo Baby and the contribution of the 
B-17 Flying Fortress during World War II. For further information, call (302) 
678-6971. 

AIR FORCE Magazine / August 1983 



craft to provide ground security 
during stops. 

For its part, at Dover the 436th 
SPS's special section of Security 
Policemen is responsible for safe
guarding C-5s deployed to airfields 
at home and abroad which lack ade
quate DoD security measures. As 
many as three flight-qualified Secu
rity Policemen will travel with a 
C-5, to stand around-the-clock 
shifts if necessary. They are armed 
with .38-caliber pistols and M-16 au
tomatic rifles. 

The primary mission of the 436th 
SPS is not law enforcement. The 
squadron has been charged by the 
Department of Defense with the 
protection of the national resource 
C-5s. Security Policemen perform 
that duty in the maintenance han
gars as well as on the flight line. 
When shortages of manpower occur 
in the special section because of 
heavy utilization of the C-5 fleet, 
others from law enforcement fill in. 

In another example of the "fu
sion" of the Reserve and active
duty wings, "We make no distinc
tion between Security Policemen of 
either unit," noted Capt. Roy E. 
Gmitter, Commander of the 436th 
SPS. 

Reflecting its special relationship 
with the C-5, the Reserve unit car
ries the unusual designation of 512th 
Weapons Systems Security Flight. 
Members have no law-enforcement 
obligation and "we routinely assign 
them when available to flights 
aboard C-5s with the active-duty 
members," commented Captain 
Gmitter. 

"During their training weekends, 
they also supplement my flight-line 
Security Police. In war, the 512th 
WSSF would be absorbed into my 
active-duty squadron," he added. 

According to Col. Fred R. En
drikat, 512th Deputy Commander 
for Resources Management, the Re
serve wing also contributes medical 
personnel for the base clinic during 
UTAs. Wing chaplains hold ser
vices at the base church. 

Recruiting and Retention 
Dover's geographical location in 

the midst of Delaware farm country 
and far from metropolitan areas 
should present drawbacks in 512th 

. recruiting and retention, especially 
considering the not-unsubstantial 
costs of automobile travel and such 
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other expenses as tolls. But the high 
manning rate indicates otherwise. 

One reason for this is the C-5, 
according to TSgt. Laurel Kuhns, a 
Reservist recruiter serving a four
year active tour and attached to the 
512th. "Anyone in the east seeking a 
C-5 Reserve slot has to come to us," 
she noted. 

The excellent relationship with 
the surrounding community is an
other key factor and one that both 
wings strive to maintain, according 
to Colonel Ferguson. "About once a 
year civic leaders tour several bases 
by C-5 and are briefed at MAC 
Headquarters. We believe it is im
portant for them to understand what 
we do here." 

"Dover people have an affinity 
for the military and especially for 
the Air Force ," Sergeant Kuhns 
noted. "Local youngsters inter
ested in a military career might 
come to us for a taste of the life 
before committing themselves to 
active duty," she added. "They'll be 
serving close to home with either 
the 512th or the active-duty wing," 
the recruiter noted. 

One such young person is AIC 
Patricia J. Sutton. While the extra 
pay was a consideration in joining 
the Reserves, "I just wanted to do 
something different ," Airman Sut
ton said . That something different is 
helping her Reserve team repair C-5 
engines. 

"Another recruiting advantage," 
noted Sergeant Kuhns, "is that 
trained people concluding a hitch 
with the 436th stand a good chance 
of landing a job with us. 

"The active wing is tightly struc
tured," commented the recruiter, 
"with little slack for cross-training. 
The 512th is more fluid ." 

Examples abound. First Lt. Ed
ward M. Poling, for instance, of the 
326th Squadron, began his military 
career in 1972 and by 1978 was an 
instructor loadmaster. He then be
came a navigator and in 1980 en
tered undergraduate pilot training. 
He is now a pilot with a commitment 
to the 512th. "This transition indi
cates just how steps up the ladder 
can be accelerated," stressed his 
squadron commander, Lt. Col. 
Mike Sibbald. "We have the flexibil
ity to shift good people, say, from 
jet engine maintenance to flying sta
tus," Colonel Sibbald added. "This 
is a big plus in recruiting and reten-

tion. A lot of people have begun to 
catch on to what a good deal the 
Reserve program is." 

One of them is the 326th 's SSgt. 
Donna Jean Lehmann, the first 
qualified woman C-5 loadmaster. 
While holding down a job as a com
puter operator, she is taking com
puter programming in college and is 
planning a career in the Reserves. 

There are also a number of pro
grams that link schooling with fi
nancial aid as lures for joining the 
Reserves. In the education-oriented 
community, these are especially 
helpful to Sergeant Kuhns. 

The recruiter has noted a two
way street between the Reserve and 
active-duty wing, with a trend to
ward former Reservists finishing up 
their careers on the active-duty 
side. 

The Simulator 
The two wings also share opera

tion of the cockpit simulator at 
Dover. "With cockpit personnel of 
both units to train and receive their 
refresher courses," noted Lt. Col. 
Dan Drummond, "the simulator is 
in use sixteen hours a day seven 
days a week." 

Colonel Drummond is a simulator 
instructor with the 436th who is also 
qualified to give check rides in air
craft of both Reserve and active
duty crew members. 

The 512th has its own simulator 
instructors, but these must be inter
changeable with those of the 436th 
because of the heavy work load . For 
example, by MAC regulation, each 
pilot and flight engineer-whether 
active-duty or Reservist-must un
dertake a five-day simulator re
fresher course annually and the pi
lots a two-day course every six 
months. 

On a Sunday during a recent 
512th Unit Training Assembly 
weekend, no Reservist pilot instruc
tor was available so Colonel Drum
mond filled in. He was on duty with 
MSgt. Ralph Kellenberger, a 512th 
ART and flight engineer instructor, 
another example of the fusion of the 
two wings' activities. 

"We make no distinction between 
active-duty and Reservists here;" 
noted Colonel Drummond, "in fact, 
if I didn't look at the shoulder patch 
I wouldn't know which was which." 
That comment is heard often at 
Dover. • 
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THE airstrip at Sondrestrom AB 
is thirty-three miles north of the 

Arctic Circle at the end of a long 
fjord along the west coast of Green
land. 

Poised at the end of the 9,200-foot 
asphalt runway, the ski-equipped 
C-130D shuddered as its three
blade props clawed at the crisp Arc
tic air. 

The weather on this Sunday in 
May at "Sandy" was near perfect
a warm four degrees Fahrenheit 
with clear skies. A mild heat wave 
compared to the six weeks of minus
forty-degree temperatures in Febru
ary and March, making for the cold
est winter in the base's forty-three
year history. 

Six Air National Guard crew 
members from the I 09th Tactical 
Airlift Group based at Schenectady 
County Airport , N. Y. , were on 
board the "skibird." I was along 
from AIR FORCE Magazine to ob
serve the flight. 

In the belly of the aircraft, on 
metal pallets, were steel beams 
weighing 30,000 pounds. The beams 
were in ten-foot sections stacked 
chest high and secured with steel 
chain. The aircraft's total takeoff 
weight was 124,000 pounds. This 
weight is only 200 pounds less than 
the maximum safe load for the twen
ty-five-year-old aircraft. 

With the engine throttles pushed 
forward, takeoff toward the east 

took less than 6,000 feet under re
duced power. This procedure 
lessens wear and tear on the engine. 

The ski bird took off at an airspeed 
of I 06 knots with flaps at fifty per
cent. A south-southeasterly head
ing of 150 degrees and a climb to 
11,000 feet put the crew on a straight 
line toward their destination
Greenland's desolate ice cap. 

Airlift: The Only Way 
Six-sevenths of Greenland is cov

ered by a massive ice cap. Only the 
remaining one-seventh, along the 
coasts, is free from the year-round 
ice burden. Some scientists have 
speculated that if the entire ice cap 
were to melt, the resulting water 
would raise the earth's oceans by 
thirty feet. The ice is, however, flat 
and stable, except for a marginal 
zone of ice where the ice cap meets 
the coastal mountains. Here the ice 
is unstable, heavily crevassed, and 
dangerous. 

The ice cap is, for all practical 
purposes, impassable by surface 
transport. Thus, airlift is the only 
way to get the steel beams (legs for a 
Distant Early Warning lDEW] radar 
site) across the ice. 

Sea Bass is the name for the site, 
according to the IFR approach 
plate, but DEW line officials refer to 
it as a "DYE" site, after Cape Dyer, 
Canada, the main station to which 
Greenland's four DEW line sites re-

port. DYE-2 (Sea Bass) is approx
imately I 00 miles from Sond re
strom, and, like the other three 
DYE sites in Greenland. is operated 
by American and Danish personnel. 

The steel beams, construction 
equipment, and Diesel Fuel-Arc
tic-more commonly referred to as 
POL, for Petroleum, Oil, and Lubri
cants-had been shipped the pre
vious summer from the US to a shal
low-water port seven miles from 
Sondrestrom. 

Sondrestrom personnel are re
sponsible for operating the port, 
which serves both military and ci
vilian ships. The longest paved road 
in Greenland connects the port to 
the base. The port sits at the end ofa 
long fjord that is blocked by ice ex
cept during July and August. 

Though equipment can be air
lifted to the sites shortly after it ar
rives, the POL can't. The relatively 
warm POL, if stored at the radar 
sites, would melt the snow sur
rounding the rubber fuel bladders 
and steel fuel tanks and cause them 
to sink down into the ice cap, break
ing fuel lines and making pumping 
impossible. So the POL is cold
soaked in storage tanks at the base 
during the winter. 

Since early April, a year's supply 
of fuel (more than 500,000 US gal
lons) and nonperishable supplies 
had been tlown from Sondrestrom 
to Greenland's DEW line sites by 
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the I 09th TAG as part of the annual 
spring resupply. 

This week's job for the unit. how
ever, was different-haul oversize 
construction equipment. steel, and 
wood to raise DYE-2 above the 
snowline, and bring new steel fuel 
tanks and equipment to DYE-3 (204 
miles from Sondrestrom) to replace 
fuel bladders. 

It had been only sixteen hours 
since arriving at Sondrestrom after 
a six-and-one-quarter hour nonstop 
flight of 1,692 nautical miles by a 
C-130D from Schenectady. This 
flight was the Guardsmen's first ice 
cap mission of the week. 

"Having experienced crews al
lows us to get out quickly to the 
sites," says Lt. Col. Thomas F. 
Noel. mission commander for the 
deployment. The 109th has had a 
turnover of only four pilots since 
s~rt~mh~r 1979, 

The unit has adopted the nick
name of the "Raven Gang,'' after the 
large, black birds that can be seen at 
Sumln::st1u111 us wdl as alu11g ll1e 
west coast of Greenl and. 

The 109th stages its ice cap mis
sions out of Sondrestrom . The six
member aircrew and some thirty
five support personnel rotate week
ly. The unit keeps four of its ski-

' equipped aircraft in Greenland dur
ing the annual resupply. The four 
aircraft are also supported by the 
one rotation aircraft flown in from 

New York with spare parts and 
equipment as needed. 

The C-130O is basically the same 
aircraft as the C- l 30A model, with 
some modifications to accommo
date ski installation. The skis are 
installed so that the landing gear
which remains on the aircraft-can 
be lowered through the installed 
skis. This allows the aircraft to be 
used in either ski or normal runway 
operations. The unit also flies four 
C-130D-6s (skiplanes with skis re
moved). 

Greenland's DYE Sites 
The DEW line is a continuous ra

dar fence starting at Point Lay, 
Alaska, and running across the top 
of the North American continent 
eastward to Kulusuk Island off the 
east coast of Greenland. The system 

' • 

of thirty-one remote radar stations, 
under the operational control of 
Tactical Air Command, is managed 
by Air Defense TAC's DEW Sys
tems Office located at Peterson 
AFB , Colo . 

The mission of the sites is the de
tection and reporting of airborne ve
hicles over the polar region , and lat
eral communications. About fifteen 
American and Danish civilian per
sonnel man each Greenland site. 

DYE sites in Greenland stand 
seven stories high and weigh 3,500 
tons . The buildings have usable liv
ing, working, and storage space of 
more than 40 ,000 square feet. The 
AN/FPS-30 radar takes up the re
mainder of the space and is covered 
by a fifty-five-foot white dome . Tro
pospheric scatter dish antennas are 
mounted on each side of the build
ing for communications . 

The useful lifetime originally ex
pected for the sites was twenty 
years . DYE-2 and DYE-3, com
pleted in 1961 , were moved to ex
tend the life of the sites . Ice pushing 
toward the ocean had caused tre
mendous pressure on the founda
tions of steel embedded in the ice . 
Steel beams had been bent and 
wooden support braces had been 
shattered . 

Even though the sites were built 
some twenty feet above snow level 
and can be raised by hydraulic 
jacks, more steel has been added 

A ski-equipped C-130D lands on the 
Greenland ice cap. INSET: View from 

the flight deck as the aircraft is 
marshaled by a Dane at DYE-2. 





This is the fourth year that the 109th's flying season, 
which normally ends in June, has been extended to 

accommodate site construction work.. The unit 
will continue to fly missions from Sondrestrom 

through November. 

over the years to raise the site above 
the accumulation of snow. As one 
site official said, "The site is on an 
elevator that only goes up." 

DYE-3 had I 05 feet of steel under 
·1 the snow before it was moved in 

1977. Even so, plans call for it to be 
jacked up again next year. DYE-2 
was moved laterally in 1982. 

DYE- I is located on the west 
coast about sixty-six miles south
west of Sondrestrom. DYE-2 and 
DYE-3 can both be found on Green
land's ice cap. DYE-2 sits at an alti
tude of 7,650 feet and I 07 miles 
southeast of Sondrestrom, while 
DYE-3 is up at 8,700 feet and 204 
miles southeast of the base. DYE-4 

;., is positioned on the rocky island of 
Kulusuk on the east coast of Green
land-406 miles from Sondrestrom. 

Sondrestrom: A Crucial Role 
Sondrestrom, which transferred 

from operational control of Strate
gic Air Command to Space Com
mand in May, acts as a logistical 
support center for the eastern sec
tion of the DEW line. "Supplies ar-

LEFT: The radar station at DYE-2 stands 
seven stories high, dwarfing one of the 

.'i:, men who has duty there. ABOVE: 
Engines remain running during 
unloading to avoid restart problems. 
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rive from Denmark and the US, via 
sea and airlift, and are then shipped 
to the DYE sites," says Col. Hamil
ton W. Kennedy, Commander of 
4684th Air Base Group at Sondre
strom. The base's annual operations 
budget in support of the Greenland 
DEW line sites is $17.5 million. 

Scandinavian Airlines System, 
under a contract with the Air Force, 
flies DEW line supplies and equip
ment purchased in, Denmark to 
Sondrestrom once every four 
weeks. 

Travel to the DYE sites, however, 
is provided by only two flying orga
nizations. Both units operate out of 
Sondrestrom. One is Greenlandair, 
which, under contract to the Air 
Force, provides yearly resupply. 
Greenlandair helicopters, like the 
Sikorsky S-6 I , are used to transport 
personnel, high-priority supplies, 
and equipment to DYE- I. A Green
landai r ski-equipped Twin Otter 
supplies both DYE-2 and DYE-3 
with mail, commissary goods, spare 
parts, and various small equipment. 
DYE-4, on the other hand, is sup
plied by a de Havilland Dash 7. 

The other unit is the Raven Gang, 
which provides the annual POL re
supply for DYE-2 and DYE-3 as 
well as delivering supplies and over
size cargo to DYE sites 2 through 4. 
Items hauled over the years include 
D-6 bulldozers, structural steel, 
cranes, and mobile trailers used by 
construction personnel for living 
space when working out at the radar 
sites. 

This is the fourth year that the 
109th's flying season, which nor
mally ends in June, has been ex
tended to accommodate site con
struction work. The unit will con
tinue to fly missions from Sondre
strom through November. 

Flying to the DYE Sites 
The 109th flies the only ski

equipped C-130s in USAF. 
The "D-Model," as it is called by 

those who fly it, is fitted with two 
main twenty-foot-long skis, each 

SSgt. Michael T. Cristiano, flight 
engineer, Inspects the nose and main 
ski assemblies during unloading at 
DYE-2. 

weighing one ton, and a ten-foot 
nose ski. The skis are coated with 
friction-reducing Teflon. Additional 
hydraulic and mechanical parts al
low the skis and the normal wheels 
to be extended or retracted indepen
dently, depending on the runway 
surface. Each engine drives a three
blade constant-speed prop having 
full feathering and reversing pitch. 
According to those who have flown 
the aircraft, the three-blade props 
are more efficient than the four
blade props when operating at low 
altitudes. 

The job of flying on the ice cap 
requires close aircrew coordina
tion . This is especially true during 
times of reduced visibility. "The 
horizon disappears and a white-out 
situation develops with no refer
ence points," says Colonel Noel. "It 
becomes difficult to estimate 
whether visibility is half a mile, or 
even fifteen miles, or if one is even 
looking at the snow at all." 

The average crew experience 
level is fifteen years and more than 
3,000 flying hours. The aircrews are 
required to make three instrument 
approaches and ski landings every 
six months to maintain their curren
cy rating. 

There are no navigational aids 
available at the sites to help the crew 
find them. The aircraft is, however, 
equipped with ADF loop, VOR , 
TACAN, Omega ARN-131, APN-59 
radar with display, a celestial D-16 
periscopic sextant, and pressure 
and radio altimeters . When flying to 
the sites, the aircraft's TACAN sys
tem is always locked onto Sondre
strom . 

"If the radar should fail en route 
to a site, we return to Sondy. We 

71 



As we got to within twenty-five miles, Major Maybee 
was able to pick out on his radarscope the small 

flags that outline the "skiway" -a 6,000-foot 
stretch of snow plowed by a drag made from 

angle iron steel. 

take no chances out here," Colonel 
Noel said. 

On this Sunday morning flight in 
May, Maj. Brian G. Maybee, navi
gator, was able to observe the radar 
site on his radar screen eighty miles 
out. The crew got their first visual 
glimpse of the site at fifty miles. No 
more than a speck at that distance, 
DYE-2 stood out starkly against the 
blanket of whiteness at the crew's 
11,000-foot-high vantage point. 

As we got to within twenty-five 
miles, Major Maybee was able to 
pick out on his radarscope the small 
flags that outline the "skiway"-a 
6,000-foot stretch of snow plowed 
by DYE site personnel using a steel 
drag made from angle iron steel. 

Except when weather conditions 
are excellent for a straight-in visual 
approach, normal landing proce
dure is for the navigator to direct an 
Airborne Radar Approach (ARA). 
Even though weather conditions 
were excellent, since it was the first 
landing for the crew on this week's 
rotation, Maj. Lawrence A. Mac
iariello, aircraft commander, elect
ed to fly a conventional box-pattern 
ARA. This meant overflying the ski
way and tracking outbound ten nau
tical miles before turning crosswind 
and then downwind for the eventual 
turn to base leg and then a turn to 
final. The pattern was flown at 1,000 
feet AGL. 

"All turns in the pattern will be at 
twenty degrees of bank until on final 
approach," Major Maybee said dur
ing his ARA briefing. 

Final descent instructions began 
at six and one-half miles out at 8,600 
feet, with the DYE site on the right 
on landing. Major Maybee gave alti
tude and heading corrections each 
mile to Major Maciariello, who was 
flying on instruments. 

A minimum rate of descent of 300 
feet per mile is required for the ap
proach. Furthermore, crews are not 
allowed to land on the ice cap when 
the maximum wind, including 
gusts, exceeds thirty-five knots. 
Nor can they land when the cross-
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ABOVE: Pallets are pushed onto a giant 
sled and pulled by a snow-going tractor. 
CENTER: Cargo for use inside the radar 

site is lifted by a crane to a hole in 
the bottom of the steel structure. 

FAR RIGHT: Knud Vaegter, a Dane, wears 
Arctic gear including sunglasses to 
guard against snow blindness. The 

109th has named the Dane "King of 
the Arctic" for his outstanding support 

during offloading of supplies. 

wind component exceeds fifteen 
knots. The winds today, however, 
were calm-an unusual occurrence. 

The copilot, Capt. Richard M. 
Saburro, began looking for a series 
oflead-in flags of black fabric placed 
in the snow several thousand feet in 
front of the ski way. "If we can't see 
the lead-in flags by one mile, we 
stop our descent and try again," 
Major Maybee said. 

At three nautical miles from 
touchdown, the flags were spotted 
by Captain Saburro. Major Mac
iariello began his transition from the 
instruments to looking outside and 
flying visual. 

"Each snow-blown landing is dif
ferent from the last one," Major 
Maciariello said. 

Rudder turns are restricted to ten 
degrees of heading change to pre
vent excessive slip/yaw angles that 
may lead to a fin stall condition. 

There was no need to try a second 
landing today. The first attempt was 
perfect, landing within the first 



1,000 feet of the ski way. The touch
down was as smooth as a commer
cial Boeing 727 landing on an as
phalt runway. 

After touchdown the aircraft slid 
along on its Teflon-coated skis. 
"The aircraft is steered not so much 
with the nose ski as with differential 
power from the engines," Major 
Maciariello said as he slowed the 
aircraft to a taxi speed of twenty 
knots . 

Using forward or reverse thrust 
on individual engines allows the 
C-130 to be turned and stopped in 
the snow. There is no follow-me 
truck and no permanent tlightline 
facilities on the ice cap. And as far 
as taxiways go, "We just make our 
own," the major said as he turned 
the C-130 toward the site and onto 
unplowed snow. 

Unloading on the Cap 
The cap depth is more than a mile 

thick at DYE-2. The surface is com
posed of layers of compressed snow, 
with the top sixty feet forming a dry, 
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crusty surface. With this much ice it 
acts as a giant refrigerator. This fact, 
plus the difference in elevation from 
Sondrestrom, means temperature 
differences can be as much as thirty 
to forty degrees. That day, it was 
minus twenty-seven degrees Fahr
enheit. 

Loadmasters SSgt. Casper J. 
Twedt and SrA. Raymond P. Mor
gan quickly opened the tail door and 
began unfastening the cargo chains 
that held the palleted steel to the 
sides of the aircraft. The pallets 
were then pulled onto a forty-foot 
sled by a snow-going tractor. Once 
loaded, the tractor took off with the 
load and headed toward the site less 
than two hundred yards away. 

Minus twenty degree tempera
tu re makes unloading tough 
enough, but add a thirty-five-knot 
snow-whipping prop wash (ex
tremely low temperatures play 
havoc on engine starts, so at least 
one engine is kept running at ground 
idle), and load crews are forced to 
empty the cargo in a virtual bliz
zard. The chill factor within the 
propwash at the aircraft's rear can 
drop to minus seventy-five degrees 
Fahrenheit. 

During unloading, the flight en
gineer inspects the nose and main 
ski assemblies. After about one-half 
hour, Sergeant Twedt made last
minute checks and sealed the crew 
entrance door. Waiting inside were 
fresh Danish pastries and coffee 
made at the site. "Just a small way of 
saying thanks for keeping us alive," 
said Knud Vaegter, a Danish official 
responsible for DYE-2 unloading 
operations. Several years ago the 
109th named the Dane "King of the 
Arctic" for his outstanding support 
during offloading of supplies. 

A Tough Place to Fly 
Major Maciariello eased the 

throttles forward . Occasionally, the 
skis freeze to the snow after the air
craft has been stopped. "When this 
happens, we cycle the skis while 
applying power. The wheels are 
lowered first and then the skis are 
raised," he said. The process is then 
reversed . This action is usually suf
ficient to loosen the skis. 

For this takeoff in May, the air
craft slid easily down the ski way in a 
cloud of blowing snow. Takeoffs on 
the skiway are not attempted after 
any new snow accumulation if the 
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The aircraft slid easily down the sltjway in a cloud of 
blowing snow. Tal,eoffs on the sltjway are not 

attempted after any new snow accumulation if the 
crosswind component exceeds ten lmots, unless the 

sKiway has been dragged. 

TOP: A fuel storage tank Is offloaded at DYE-3. Oversized Items hauled over the 
years by the 109th have included bulldozers, construction equipment, steel, wood, 
cranes, and mobile trailers used by construction personnel. ABOVE: A Greenlandalr 
ski-equipped Twin Otter supplies both DYE-2 and DYE-3 with mail, commissary goods, 
spare parts, and small equipment. DYE4 is supplied by a de Havilland Dash 7. 

crosswind component exceeds ten 
knots, unless the skiway has been 
dragged . 

Due to the immense friction be
tween the skis and the snow, the 
aircraft cannot achieve a normal 
takeoff speed. Instead, the plane is 
accelerated to a maximum of fifty
five to sixty knots, then the pilot 
yanks back the control yoke in an 
attempt to raise the nose ski. If this 

is done , and it can take several at
tempts, the plane accelerates and 
finally lifts off the snow. "This kind 
of takeoff is considered a calculated 
risk because it occurs below the 
minimum control airspeed of the air
craft," Major Maciariello said . 

"In cases where the snow is too 
sticky or the load is too heavy, we 
use assisted takeoff rockets," Colo
nel Noel said . Eight rocket bottles 
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are mounted near the back of the 
fuselage. They provide the thrust of 
one additional engine for about ten 
seconds of burn time. 

The crews are hesitant to use 
them, as they have failed in the past. 
For example, earlier this year MS gt. 
David C. Getty, a 109th TAG load
master, received New York's high
est honor, the Medal of Valor, for an 
incident with such rockets in 1979. 
One of the surging rockets detached 
and burned into the cargo compart
ment. 

"It broke loose and tore into the 
plane, exploding with about 1,000 
pounds of forward thrust," Getty re
called. 

One of the five crew members 
nearest to the explosion was hit in 
the legs and arms with fragments. 
Getty was further forward and 
wasn't injured by the blast, which 
caused a three-foot hole in the fuse
lage and damaged the hydraulic 
system, ruptured fuel lines, and 
cracked wing struts and the main 
landing gear. He grabbed an ex
tinguisher and doused the fire . 

The rockets were used once dur
ing my trip in May without incident. 

Flying supply missions to a DEW 
radar site can have other unex
pected problems as well. When the 
109th flew a scientific expedition 
team to a research point near Jak
obshavn Glacier in 1980, the ski
bird, after landing, rapidly began 
sinking into the snow. The crew kept 
the throttles at full power. Even with 
that, they could only attain a taxi 
speed of twenty-five knots . The 
crew was afraid to stop, lest they 
sink deeper into the ice cap, so the 
equipment was unloaded using the 
"combat offload" technique . 

"This amounted to dropping 
everything and everybody out the 
back while the aircraft taxied in a 
circle, still at max power," Colonel 
Noel said. 

The crew then tried to plow a ski
way in the snow by traveling back 
and forth in a 6,000-foot straight 
line, but the snow was so powdery 
that it wouldn't compact. The only 
remaining choice was to attempt 
taxiing about 150 miles to a radar 
site in hopes of finding better snow 
along the way: 

After one hour and twenty-five 
miles of taxiing at full power, the 
snow conditions had improved and 
the aircraft had lightened its fuel 
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load enough to allow it to leap off the 
snow. 

"Other problems, like ice-fog and 
snow blowing near the surface, can 
make it near impossible to see the 
skiways in time for landing," Colo
nel Noel said. This phenomenon oc
curred during a mission with this 
writer along in May. The site was 
visible fifty miles away, but the ski
way could not be seen until two 
miles from landing. 

The ice is always moving toward 
the ocean. It grows some four feet 
annually, thus causing problems 
during ground handling of cargo. 
The surface is unprepared and often 
at angles requiring crews to break 
out the shovels and pile the snow 
high enough until the cargo sled is 
level with the plane's cargo ramp. 

The ice cap missions are tough on 
aircraft as well. "Though the planes 
have only an average of 11,000 
hours on them, it translates to more 
like 20,000 because of the rough 
landing and takeoff conditions as 
well as the extreme cold," said 
TSgt. Buzz N. Squires, a mechanic 
and flight engineer with eight years 
of experience on the ice cap. 

"We've had to change engines on 
the ice cap, replace nose skis, and 
rebuild the sides of aircraft before 
flying them back home," he said. 

"The cold has caused hydraulic 
leaks to occur, as seals tend to hard
en and windows to crack and shat
ter," he added. 

"To safeguard engine seals, oil 
temperatures must be at sixty de
grees before we taxi the aircraft," he 
said. 

Finally, a resupply mission by the 
109th TAG has not been done at 
night. "Everything we do would 
be magnified tenfold," said Col. 
Stanley W. Hemstreet, Commander 
of the 109th TAG .. 

"Weather can go from visual 
flight rules to zero/zero in less than 
fifteen minutes. It's like flying in
side a ping-pong ball. No references 
at all," he said. "If this should occur 
at night, it would be disastrous." 

Ahead of Schedule 
The 109th has been doing the mis

sion since 1975. Prior to that, the 
17th TAS of Alaskan Air Command 
had the unique mission. It is a MAC
directed mission called Volant Dew. 
During the week I flew with the unit, 
it completed twenty-two sorties and 

delivered 364,250 pounds of sup
plies. 

Last year the Guardsmen moved 
8,000,000 pounds of cargo. The unit 
was so far ahead of schedule that 
two weeks of deliveries in June and 
July of this year were canceled. 

The unit has also been asked to 
fly supply missions· in Canada's 
Northwest Territories and in Alas
ka. In addition, they also assist the 
National Science Foundation in re
search conducted in various places 
on the ice cap. "The most interest
ing cargo we have hauled was the 
first Ice Age samples of ice to be 
taken from Greenland," Colonel 
Hemstreet said . 

New Sklblrds on the Horizon 
The 109th will receive four new 

ski-equipped LC-130Hs (L means 
ski-equipped)-straight from the 
assembly line-beginning in late 
1984. The Navy currently flies this 
model in their resupply efforts in 
Antarctica. 

Each ski-equipped aircraft will 
cost approximately $25 million. 

The new aircraft will have larger 
engines, more fuel capacity, and, in 
what some aircrews see as the big
gest improvement, an inertial navi
gation system. 

Although the 109th 's mission is 
one of the most dangerous of active
duty or reserve forces flying mis
sions, this Air Guard unit has had an 
excellent safety record, attesting to 
the dedication, training, and profes
sionalism of the Guardsmen in ac
complishing this important job. The 
unit received the Air Force Out
standing Unit Award in 1980 and it is 
a nine-time recipient of the New 
York Governor's Air Trophy. 

But is the risk worth it? 
"I couldn't get people trained 

within the required time frame until 
we got this mission," said Colonel 
Hemstreet. Retention is up to 
eighty-six percent this year from a 
low of sixty-four percent in 1974, 
the year prior to the ice-cap mis
sion. 

"The ice cap is one of the planet's 
last frontiers," said Colonel Noel. 
"It offers some of the most interest
ing flying anywhere." 

"Flying out to the cap makes you 
proud of being able to do something 
special, unique, and important to 
our nation's defense all at once," 
Sergeant Squires concluded. ■ 
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Hybrid circuit technology on the move. 

Bill Greig on advanced IC packaging. 

Engineers interestecl in contributing 
to advanced elec tronic sy~tems 
are invited to wril e Employment 
Manager at th e address al right 

"The growing use of leading edge 
technologies such as LSI, VLSI, and 
VHSIC demands innovative packaging 
approaches;' states Bill Greig, Hybrid 
Electronics Staff Engineer at Lockheed 
Electronics. "These approaches must 
maintain the high performance realized 
at the. IC chip level through subsequent 
interconnections. 

"Developing the hybrids or modules 
involves merging disciplines such 
as Physics, Chemistry, Metallurgy, 
Mechanical Engineering and Electrical 
Engineering. Technologies used in 
producing advanced packages include 
Thick Film, Thin Film, Photolitho
graphy, Microassembly and automatic, 
high-speed, computer-controlled 
Electrical Testing. 

"The hybrid package or modules 
typically are a ceramic substrate that 
supports a conductor network that 

functions as an interconnection for 
various microelectronic component! 
Active and passive components rang 
from a single chip capacitor to high!~ 
complex VLSI or VHSIC devices. Thf 
IC chips can be either pre-packaged 
in ceramic chip carriers or uncased 
for use in multi-chip hybrid packagin 
applications. 

"To accommodate the interconne 
tions, the conductor network may 
consist of several layers of conducto 
requiring Computer Aided Design 
to assist in placing components and 
routing of interconnections. 

"To provide the advanced packa~ 
ing that increasingly will be needed, 
LEC has built one of the most moder. 
facilities in the country in terms of 
special environmental controls, 
sophisticated equipment-and the 
staff to go with it'.' 

--jlockheed Electronics 
Plainfield , New Jersey 07061 



ALL THE WORLD'S AIR'CRAFT SUPPl.EMENT 

AUGUST 1983 

Prototype de Havilland Canada Dash 8 (two Pratt & Whitney Aircraft of Canada PW120 turboprop engines) 

DE HAVILLAND CANADA 
THE DE HAVILLANDAIRCRAFTOFCANADA 
UD; Head Office and Works: Gamlll B011/el'{lrd, 
Don•nsview, Onrario MJ K I Y5, Canada 

DHC-8 DASH 8 
The Dash 8 is being developed by de Havilland 

Canada to fill the growing demand for a quiet, fuel
efficient, short-haul transport in the 30/40-seat 
category. The first of four flying prototypes (C
GDNK) was rolled out on April 19, 1983, and was 
scheduled to make its first flight in June. The sec
ond Dash 8 is due to fly in September 1983; three 
major subassemblies have been completed for 
structural testing. 

Sized to accommodate 36 to 39 passengers, the 
Dash 8 fits in between the company's 19-passenger 
Twin Otter and 50-passenger Dash 7, and is de
signed to meet the requirements of FAR Pt 25. 
Certification by the Canadian DoT, scheduled for 
Autumn 1984. will be to FAR Pts 25 and 36, and 
SFAR No. 27. Worldwide applications include 
scheduled airline service on routes of up to 600 nm 
(1,112 km; 691 miles); convertible passenger/cargo 
operations in developing countries overseas: or 
comparable corporate and military transport roles . 

Initial brief details of the Dash 8 were released in 
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April 1980, concurrently with the news that NorDn
tair, the air service sector of the Ontario Northland 
Transportation Commission, had ordered two of 
these aircraft. The first Dash 8 for NorOntair is due 
for delivery in September 1984. and to enter service 
later that year. By May 1983 de Havilland Canada 
had received 53 firm orders and 66 options for the 
Dash 8, from operators in ten countries. Forty-four 
per cent of these orders were from customers in the 
USA, 22% in Canada, and 34% elsewhere. Plans 
are to achieve an output of six aircraft per month 
within a year and a half of the first delivery, 

Two basic versions of the Dash 8 are being of
fered: 

Commuter. Standard local-service version, to 
which the detailed description mainly applies. With 
full IFR fuel reserves for a 100 nm ( 185 km: 115 
mile) diversion, plus 45 min at long range cruising 
speed at 1,525 m (5,000 ft). this version has enough 
fuel to fly four I 00 nm stages without refuelling, 
carrying a 3,102 kg (6,840 lb) payload of 36 pas
sengers and their baggage. 

Corporate. To be marketed in North America 
exclusively by lnnotech Aviation of Montreal. out
side North America by DHC, the corporate version 
will have an extended range capability ofup to 2,000 
nm (3,706 km; 2,303 miles). plus !FR reserves. with 

a 544 kg (1,200 lb) payload. In a more typical mis
sion it will be able to carry 17 passengers and their 
baggage for up to 1,320 nm (2,446 km: 1,520 miles). 
with reserves, at a max cruising speed of270 knots 
(500 km/h: 311 mph). An APU will be standard in 
this version. Alternative layouts may include a sin
gle cabin with first class accommodation for about 
24 passengers; the standard commuter interior will 
also be available for corporate customers. 
TYPE: Twin-turboprop quiet short-range transport. 
WtNGS: Cantilever high-wing monoplane. with con-

stant chord centre-section and tapered outer pan
els. Thickness/chord ratio 18% at root. 13% at tip. 
Dihedral 2° 30' on outer panels. Tip to tip torsion 
box formed by front and rear spars. ribs, and 
skin. Single-slotted Fowler flaps inboard and out
board of engine nacelles. Hydraulically actuated 
roll control spoilers/lift dumpers forward of each 
outer flap segment: independent ground spoiler/ 
lift dumper inboard and outboard of each engine 
nacelle. Mechanically actuated balanced aile
rons, with inset tabs. Pneumatic rubber boot de
icing ofleading-edges. Composite materials used 
for construction of leading-edges. wingtip fair
ings, llap shrouds. flap trailing-edges, and other 
components. 

FUSELAG E: Conventional semi-monocoque pres-
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Standard interior of the Dash 8 provides seating for 36 commuter passengers 

surised structure. of near-circular cross-section. 
Extensive use of adhesively bonded stringers. 
Radome. nose bay, wing/fuselage fairings. and 
tailcone of Kevlar and other composites. 

TAIL UNIT: Cantilever T lailplane: full span bal
anced elevator, with labs. Sweptback fin (integral 
with rear fuselage). large dorsal fin. and 1wo
segment serially hinged hydraulically actuated 
rudder with yaw damper. Composites used in 
construction of dorsal fin. fin leading-edge. fin/ 
tailplane fairings. tailplane leading-edges. and 
tips. 

LANDING GEAR: Retractable tricycle type, by 
Dowty Equipment of Canada Ltd. with twin 
wheels on each unit . Steer-by-wire nose unit re
tracts forward. main units rearward into engine 
nacelles . Goodrich mainwheels and brakes. Low 
pressure tyres optional. pressure 4.41 bar- I 64 lb/ 
sq in) on main units. 3.10 bars (45 lb/sq in) on 
nose uni!. 

PowER PLANT: Two 1.491 kW (2.000 shp) Pratt & 
Whitney Aircraft of Canada PW I 20 turboprop 
engines. each driving a Hamilton Standard 
I 4SF-7 four-blade constant-speed fully-feather
ing propeller with reverse pitch. In the event of 
one engine failing. the other automatically in
creases power from 1.342 kW 11.800 shp) to 1.491 
kW (2,000 shp). Propeller blades have a solid 
aluminium spar. glassfibre outer shell. nickel ero
sion sheath outboard. electric de-icing. and Beta 
control. Lower cowling panels. air intakes . and 
rear of nacelles are of Kevlar and other com
posites . Standard internal max fuel capacity 
3.270 litres (719 Imp gallons: 864 US gallons): 
optional auxiliary tank system increases this 
maximum to 4.565 litres ( I .004 lmp gallons: I .206 
US gallons). Extended range tanks on corporate 
version raise maximum capacity 10 4.709 litres 
( I.036 lmp gallons: 1.244 US gallons), Oil capaci
ty 19 litres (4 .2 Imp gallons. 5 US gallons) per 
engine, 

ACCOMMODATION: Crew of two on night deck. plus 
one allendant in cabin. Dual controls standard. 
although aircraft will be certificated for single
pilot operation. Standard commuter layout in 
main cabin provides four-abreast seating. with 
central aisle. for 36 passengers at 79 cm (31 in) 
pitch. plus buffet. toilet, and large rear baggage 
compartment. Wardrobe at front of passenger 
cabin. in addition 10 overhead lockers and under
sea! stowage, provides additional carry-on ca
pacity for passengers' baggage. Alternalive 
38/39-passenger. mixed passenger/cargo. or cor
porate layouts available at customer's option. 
Movable bulkhead to facilitate conversion to 
mixed-traffic or all-cargo configuration. Port
side airstair door at front provides access for 
crew as well as passengers: large inward-opening 
port-side door aft of wing for cargo loading. 
Emergency exit each side. in line with wing lead
ing-edge, and opposite passenger door on star
board side. Entire accommodation pressurised 
and air-conditioned, 
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SYSTEMS: Air cycle air-conditioning system pro
vides heating. cooling. ventilation. and pres
surisation (cabin max differential 0.38 bars: 5.5 
lb/sq in). Normal hydraulic system comrrises 
two independent systems. each having an engine 
driven variable displacement pump and an elec
trically driven standby pump: accumulator and 
handpump for emergency use . Electrical system 
DC power provided by two starter/generators. 
two transformer-rectifier units. and two nickel
cadmium baueries. Variable frequency AC power 
provided by two engine driven AC generalors and 
three static inverters. De-icing system consists of 
pneumatic system plus electric heating. A PU 
standard in corporate version. 

AvI0NIcs AND EQUIPMENT: Standard factory
installed avionics package includes Sperry 
SPZ-800 dual-channel digital AFCS with inte
grated fail-operational flight director/autopilot 
system. dual digital air data system. electro
mechanical night instruments. and Primus 800 
colour weather radar: Sperry electronic flight in
strumentation system <EF!S) optional on com
muter. standard on corporate version. Av1ech au
dio integrating system. Telephonies PA system. 
Simmonds fuel monitoring system. 

DIMENSIONS, EXTERNAL: 
Wing span 25.895 m (84 ft 1111: in) 
Wing aspect ratio 12.34 
Length overall 22.25 m (73 fl O in) 
Fuselage: Max diameter 2,69 m (8 ft 10 in) 
Height overall 7.44 m (24 ft 5 in) 
Tailplane span 7.92 m (26 ft O in) 
Wheel track (c/ 1 of shock struts) 

7.88 m 125 fr 10.4 in) 
Wheelbase 7,95 m 126 fl I inl 
Propeller diameter 3. 96 m ( 13 ft O in) 
Propeller ground clearance 0.94 m (3 ft I in) 
Propeller/fuselage clearance 0.76 m 12 ft 6 in) 
Passenger/crew door (fwd . port I: 

Height 1.68 m (5 ft 6 inl 
Width 0.76 m (2 ft 6 inJ 
Height to sill 1.09 m (3 fl 7 in) 

Cargo door (rear. port) : 
Height 
Width 
Height to sill 

DIMENSIONS. INTl'.RNAL: 
Cabin: 

1.55 m (5 ft I In) 
1.27 m (4 ft 2 in) 
1.09 m 13 ft 7 in) 

Length 9. 19 m 130 ft 2 in1 
Max width 2.49 m (8 ft 2 in) 
Width at floor 2.03 m (6 ft 8 in) 
Max heigh! 1.88 m (6 ft 2 in) 
Volume 36.8 m' ( 1.300 cu f11 
Net volume available for cargo 

31.l m' <1 . 100 cu ftl 
Cargo compartment volume 

8.5 m' 1300 cu ftJ 
AREAS: 

Wings, gross 54.35 m1 (585 .0 sq fll 
Vertical tail surfaces (total) 14.12 m' (152.0 sq ft) 
Horizontal tail surfaces (total) 

13.94 m1 ( 150.0 sq fl) 

WEIGHTS ANO LOAUINU: 
Operating weight empty 
Max fuel 
Max payload: 

9.151 kgl20.l76Ib) 
2.662 kg (5.870 lbJ 

passengers 3.549 kg (7 .824 lb) 
cargo 3.855 kg (X.500 lb) 

Max T-O weight 13.834 kg (30.5()(1 lbl 
Max landing weight 13.607 kg 130.000 lb) 
Max zero-fuel weight 12.700 kg (28.000 lb) 
Max wing loading 254.5 kgimZ (52.1 lb/sq fl) 

PERl'ORMANCE (estimated al max T-O weight ex
cept where indicated): 
Max cruising speed at 13.14) kg (28.975 lbl (9YY, 

of max T-O weigh(): 
at 4.575 m ( 15 .000 ft) 

270 knots (500 km/h: 311 mph) 
at 6. 100 m (20.000 ft) 

269 knots (498 kmth: 309 mph) 
al 7,620 m (25,000 ft) 

262 knots (485 km/h: JOI mph) 
Stalling speed. 0aps down 

72 knots ( 134 km/h : !13 mph) 
Max rate of climb at S/L 

6J I m (2,070 ftlimin 
Rate of climb at SIL. one engine out 

162 m 1530 ftJ/min 
FAR Pt 25 T-O field length al S/L. 15• flap. at max 

T-O weight : 
!SA 826 m 12.710 ftl 
!SA + 15°C 887 m 12.910 ftl 

FAR Pt 25 landing field length al S/L. 35• 0ap. at 
max landing weight: 
ISA and ISA + 1s•c 908 m (2,980 ftl 

Block time~ (7 min terminal allowance): 
100 nm ( 185 km : 115 miles) 32 min 12 s 
200 nm (370 km: 230 miles) 55 min 36 s 
300 nm (555 km: 345 miles) 80 min 12 s 

Range with IFR reserves (max cruise rating): 
normal (full passenger load) 

600 nm 11.112 km: 691 milesl 
max (full fuel J 

1,300 nm 12.409 km: 1.497 miles) 
Range with max fuel. long range cruise. no re-

serves 1.810 nm (3.J54 km: 2.084 miles) 
Endurance with max fuel. no reserves 

9 h 54 min 
OPERATIONAL NotsE LEVELS (estimated . FAR Pt 

36 Stage 3 and ICAO Annex 16): 
T-O 
Sideline 
Approach 

GRUMMAN 

80 EPNdB 
86 EPNdB 
91 EPNdB 

GRUMMAN AEROSPACE CORPORATION: 
He"'J Office and Works: South Oyster Bay Road. 
Bethpt1ge. Nell' Yo1'k 11714, USA 

GRUMMAN MODEL 712 
FORWARD SWEPT WING 

DEMONSTRATOR 
US Air Force designation: X-29A 

Grumman has been exploring for some lime the 
benefits offered by a forward swept wing (FSWI 
design. and conducted a series of wind tunnel test 
programmes that was funded by the Defense Ad
vanced Research Projects Agency. Monitored by 
the US Air Force. these programmes verified the 
aerodynamic benefits of such a design. As a result. 
it was announced on December 22. 1981. that 
Grumman had been awarded a $71 .3 million con
tract to build two FSW demonstrator aircraft that 
would be designated X-29A. Basic design had start
ed in January 1981 and. following award of the con
tract . construction of the first single-seal prototype 
began in January 1982, This aircraft is scheduled to 
0y for the first time in April 1984 at the company\ 
Calverton, Long Island. flight test facility, The ma
jor portion of subsequent flight testing will be car
ried out al NASA's Dryden Flight Research Center 
at Edwards AFB. California. 

Grumman's FSW design offers the promise of a 
new generation of tactical aircraft thal will be small
er. lighter in weigh!. less costly. but more efficient 
than contemporary fighters. The concept is not 
new. as the aerodynamic advantages of forward 
wing sweep were recognised during the second 
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World War. They included improved manoeuvr
ability, with virtually spin-proof characteristics, 
better low-speed handling, and reduced stalling 
speeds. In addition. such aircraft would have the 
advantage of lower drag across the entire opera
tional envelope, particularly at speeds approaching 
Mach I, which will permit the use ofa less powerful 
engine. However. the achievement of a suitable 
structure to reap these benefits was found to be 
impracticable at the state of the art prevailing in the 
1940s. 

With an FSW aircraft of conventional construc
tion, when aerodynamic stresses flex the wing in 
flight. this increases the angle of attack land hence 
the lift) of the outer wing sections. This. in turn . 
increases the air loads and causes further deforma
tion of the wings: higher speeds will raise these 
forces until they eventually exceed the strength of 
the wing structure. To compensate for thi, diver
gence problem. FSWs of metal construction had to 
be stiffened to the point where a weight penalty was 
incurred, negating any aerodynamic benefit.. Grum
man appreciated that the advent of advanced com
posite materials offered a solution. Exceptionally 
strong and light in weight , an FSW of graphite com
posite material can be tailored to eliminate twisting 
when the wing bends. 

The single-seat X-29A which is under construe-

FUSELAGE: Semi-monocoque fail-safe structure of 
aluminium alloy, incorporating pressurised cock
pit section. 

TAIL UNIT: Swept vertical surfaces only. of alumin
ium alloy construction. comprising fin and rud
der. Rudder operated by National Water Lift inte
grated servo actuator. No anti-icing system . 

LANDING GEAR: Hydraulically retractable tricycle 
type, all three units retracting forward. Menasco 
oleo-pneumatic shock absorber in each unit. 
Goodrich wheels and tyres. Nosewheel tyre size 
18 x 6-8, pressure 10.35 bars ( 1501b/sq in): main
wheel tyres each 24 x 5.5, pressure 17.25 bars 
(250 lb/sq in). Goodrich hydraulic carbon disc 
brakes, aircooled; Goodyear anti-skid units. 

POWER PLANT: One General Electric F404-GE-400 
augmented turbofan in the 71.2 kN (16,000 lb sl) 
class. Two bladder fuel cells within the fuselage 
and integral tanks in each wing strake, with a 
total capacity of 1.804 kg (3 ,978 lb) of JPS fuel. No 
flight refuelling capability. 

ACCOMM ODATI ON: Pilot only, on Martin-Baker 
GRQ7 A ejection seat. beneath upward opening 
canopy hinged a t rear edge. Accommodation air
conditioned and pressurised . 

SYSTEMS: AiResea rch bootstrap air-cycle air-con
ditioning and pressurisa tion system. providing 
cockpit pressure differential of0.34 bars (5 lb/sq 

D 

Grumman Model 712 forward swept wing demonstrator being built for the US Air Force as the 
X-29A (Pilot p,.,, ,·.,i 

tion has a thin supercritical wing of metal)compos
ite construction, with a variable-camber trailing
edge that changes the shape of the wing to match 
flight conditions, and a close-coupled foreplane to 
reduce supersonic trim drag. A standard Northrop 
F-5A forward fuselage and nose landing gear. and 
many off-the-shelf components. such as F-16 main 
landing gear and control surface actuators. are 
being utilised to reduce costs , Flight control is by 
triplex-redundant fiy-by-wire, and the aircraft is 
designed to be highly unstable longitudinally. Suffi
cient flexibility is being built into the programme to 
allow for the flight testing of other advanced con
cepts relating to cockpits, two-dimensional exhaust 
nozzles, weapons carriage. and techniques to re
duce further the take-off and landing speed of FSW 
aircraft. 
Tvri::: FSW demonstrator aircraft. 
WtNGS: Cantilever low/mid-wing monoplane. Su

percritical wing section. Thickness/chord ratio at 
root 6.2%. at tip 4.9%. No dihedral. Incidence 
-6° al WS 20 to +0.8° at WS 163 ,22. Forward 
sweep at quarter-chord 33' 44'. Safe-life con
struction with substructure of aluminium alloy 
and titanium and graphite epoxy composite 
skins. Full-span dual hinged camber-changing 
trailing-edge flaps/ailerons ('fiaperons'I with two 
National Water Lift integrated servo actuators in 
each wing. A wing strake extends aft from the 
trailing-edge at each wing root . each st rake with a 
trailing-edge nap which has its own Moog inte
grated servo actuator. No wing de-icing system. 

FoREPLANES: All-moving canard surfaces of con
ventional aluminium alloy construction . one on 
each side of the centre-fuselage. outboard of en
gine inlet ducts. Operated by National Water Lift 
servo actuators. No anti-icing system. 
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in). Dual engine driven hydraulic pumps for two 
independent systems. each 207 bars (3 ,000 lb/sq 
in) for operation of flight control actuators. land
ing gear, and utility systems. Electrical system 
includes engine driven Westinghouse 40k VA gen
erator and Lear Siegler 5k VA emergency genera
tor. 500VA converter, two transformer-rectifiers. 
20Ah storage battery. and external power socket. 
Liquid oxygen system with converter. AiRe
search emergency power unit, operated by en
gine bleed air and/or hydrazine fuel, to drive the 
Lear Siegler 5k VA emergency generator and a 
hydraulic pump of 83 litres (22 US gallons)/min 
output. Engine fire extinguishing system. 

Av1 0 N1 cs : Will include navigationa l equipment . 
UHF com . and ITT-1063B/APX-IOIV IFF/SIF. 

DIMENSIONS, EXTERNAL: 
Wing span 
Wing chord: 

8.29 m (27 ft 2'1, in) 

at root 2.96 m (9 ft 8V1 in) 
at tip I. 19 m (3 ft 11 in) 

Wing aspect ratio 4 
Foreplane span 4. 15 m ( 13 ft 7½ in) 
Length overall . incl nose probe 

Length of fuselage 
Height overall 
Wheel track 
Wheelbase 

AREAS (exposed): 
Wings 
Foreplane 
Vertical tail surfaces 

WEIGHTS (estimated): 
Weight empty 
Max fuel weight 
111ax T-0 weight 

16.44 m (53 ft 11 v, in) 
14.66 m 148 ft I in> 

4.36 m ( 14 ft 3V1 in) 
2.30 m (7 ft 6V, in) 

5.48 m ( 17 ft 11 -¼ in) 

17 .54 m' ( 188.84 sq ft) 

3.34 m' 135.96 sq ft) 
3,02 m2 (32 .51 sq fl) 

6 ,045 kg I 13 .326 lb) 
l .804 kg 13 .978 lb) 

7,848 kg (17.303 lb) 

PERFORMANCE: 
No details available, but max level speed approx 

Mach 1.6 

AERITALIA 
AERITALIA-SOCIETA AEROSPAZIALE ITAL
/ANA p.A . /T,w1spurt Aircnift Group}; Het1dq1wr
ters and Nt1ple., Areu Works: 80038 PomiRliano 
d'Arco . Naples. Italy 

AERITALIA G222 
Designed by Ing Giuseppe Gabrielli. the Aeritalia 

(originally Fiat) G222 was conceived in four sepa
rate configurations, three of which were halted at 
the research project stage. Two unpressurised pro
totypes were built of the military transport version. 
of which the first ( MM582) made its initial night on 
July 18, 1970, and the second (MM583) on July 22, 
1971. The first prototype was handed over to the 
Italian Air Force on December 21. 1971. for opera
tional evaluation . One airframe was completed for 
static and one for fatigue testing . 

Several major Italian airframe companies share 
in the construction programme. including Aermac
chi (outer wings) : Piaggio (wing centre-section); 
SI Al-Marchetti (ta il unit): CIRSEA !landing gear): 
and 1AM (miscellaneous airframe components). 
Other structural components are contributed by 
Hellenic Aerospace Industries. Fuselages are built 
by Aeritalia·s Transport Aircraft Group, in the 
Pomigliano d'Arco Works near Naples : final as
sembly takes place at the Capodichino Works . Na
ples. The following versions have been built : 

G222, Standard military transport. to which the 
detailed description mainly applies. First delivery 
of a production G222 was made in November 1976 
to the air force of Dubai. which ordered one. This 
was followed in 1977 by the first of three for the 
Argentine Army, and in early 1981 by two for the 
Somali Air Force. Two others originally ordered by 
Somalia were later cancelled. This version also or
dered by the Venezuelan Army (two) and Air Force 
(six), and the Nigerian Air Force (five); deliveries to 
these countries were due to begin in Summer and 
Autumn 1983, respectively. Principal G222 custom
er is the Italian Air Force, which has 32 standard 
transports on order. of which 28 had been delivered 
by March 1983. The first G222 for the Italian Air 
Force (MM62l01) flew on December 23, 1975. and 
deliveries began on April 21. 1978. These aircraft 
are in service with the 46a Aerobrigala at Pisa-San 
Giusta, and are operated primarily in the roles of 
troop. paratroop, and cargo transport, or for aero
medical duties. Six quick-change kits. produced by 
Aeritalia, are held by the Italian Air Force for in
the-field conversions to the aeromedical configura
tion. This latter version has been used in recent 
years in support of Red Cross relief operations in 
Kampuchea, Peru, and elsewhere. 

G222RM. Radio/radar calibration version ( Radio 
Misure). equipped for flights below 3.050 m (10,000 
ft) to calibrate airport flight paths and radio assis
tance, enabling it to check VOR. !LS, DME, Tacan, 
PAR. decibel noise levels, marker beacon receiv
ers, and air traffic control systems. in addition to 
VHF and UHF radio transmissions. Onboard 
equipment includes separate receivers and dis
plays. a central computer to collect inertial naviga
tion data (updated continually by DME). and data 
on the state of the radio aid(s) being calibrated. 
Only one equipment operator is necessary, in addi
tion to the two-man flight crew. and ample space 
remains in the rear of the hold to carry a Jeep-type 
vehicle for ground-based operations. This version 
has an optional secondary capability to perform 
survey missions, at altitudes between 6,100 and 
7 .620 m (20,000 and 25,000 ft), for multiple control 
of night path assistance. First flight of a G222RM 
took place in October 1982: the Italian Air Force 
has ordered four, of which one had been delivered 
by March 1983. Dimensions. weights, and perfor
mance are similar to those of the standard troop 
transport. 

G222SAMA. Firefighting version (Sistema Aero
nautico Modulare Antincendio). with specially de
signed modular dispersal system for water or re-
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tardnnr tsee •Equipment ~ par.-lµrarh biter·). ti.!sting 
of which was completed in J971i. Si x delivered 1,, 
Italian Ai1• Force. which used rhem exlcn~ivcly and 
:o;ucce~sfulf~, in man)' part~ of Jtal y durin!! rhc Sum• 
me1· of 1982, One ain.:rafl wa:-. losl Jurin!,! tht,t: 

l)perntion~. t",ut !he l)thc i- five remained in ,l'rvicL" 
wilh the lialian Ai,• Force's Reral'lo Spcrimcn1ale 
Voll> 1 Experimental Flying Estahlishmcnt ) al l'r;, -
1ica Ji Marc in the Spring '1f l'IX.1 . 

G222T. Version with Rolls-1<.uycc Ty ne Iurh,,
pror engines I see under 'Powe,· Plan!' ro,· details 1. 
larger-diameter propeller, . and higher operating 
weights: ,,th~r Jifferences noted under ' Systems' 
and ' Performance· in main dcscrirrinn . Produc.:ed 
initiall )' fa,· Libyan ,\rah .Air Furce. hy whom i1 i, 
known as G222L. to ,wercomc US embargo ,rn 
l!xp0rt llf General ElcLtric engine~ f1.l thi11 1..:'0Unlry. 

and llown for 1he first time on May 1.1. IYRO. Libyan 
order for 20 include, 1wo in YIP ir,mspol'I conligu 
ra1ion : deliverie, hqrnn in Fcbnia,·:,> 1981 :111d had 
totalled 17. including one YIP airL·i;,ft . lw March 
198.1 . 

G222VS I Version Speciale 1. Electwnic warfare 
version . first tlown in rn,totyre form on March lJ. 
I97H . Ca!'r)'ing a pilol , en-pilot. and ur 10 len , v,
tem, opcraiors . it ha,:, modified t abin titted with 
racks and c:onsllle~ fo1• ctetf.!ct ion . . ~ignal pn1ccssing. 
and data recording equipmenl . and an ~lcctrical 
,ystem providing up to 40kW ,,r power for it, nrern
Tion . Externally distinguishable by ,mall ' thimble " 
radume beneath the nose and c1 large r ·Uoughnut· 
radome on top ,,r the tail -Jin. Two ,,rdered lw lrnlian 
Air Force . or which 01h: had hcen dcliv~red h) 
March 1'18<: in service with the 71·' Grupp,, at Pno 
tica di Marc. Dim i:nsion~. weight s. and perful'-
rnancc urc similar t1.l lh,,se ~t the $la1Hhird trnor 
1ranspor1. 

Of the total of8.l C222, ,1rdered fall vcr.,i011,1, 59 
had been delivered by March I9X .1 , with prnduction 
continuing at the rate ~) f 1 I r,eI· yeai1, 

In addition to the fo1·egoing, Acritalia i..., ;1ctivel y 
-:;tudying three furthc,· version:-; ot the ll~~2 . The 
first uf these i~ a ' ligh1 • c1irbo1·nc ~arl~1 warning! 
AWACS version . with Tyne engint!~ anti ,1 1·otming 
·saucer· ratlome mounted above the l'uselagc. The 
second is a TM-powered versil,n for• maritime pa-
1rol and p0ssiblc ,\SW/.AS\' mission, , and" lhird i, 
a Tyne-engined lmrnch ~1ircraft fru• R PV ::-. Thi:-. /asl 
projecl. known a'\ Quiver, would have a Uorsal 
ra<lomt' !iimilar Ill 1b1,11 smaller thc\nl 1ha1 llf the 
AWACS version . and would be :ohlc 10 t:arn• ur I<> 
,ix Meteor Mirach-IOU .ie1-rowercd RPY, beneath 
the nute i- wings. 

The following descriplion applies I Q the ,tandr,rd 

Aeritalia G222 twin-turboprop general purpose transport of the 
Libyan Air Force, with Tyne engines 

G222 mili1a1·y transport ver-.;ion. i.:!xcept where intli• 
ca1ed : 
TYPI·. : Twin-turboprop general purpnse 1ra11spoI•t 

aircrilft . 
WINl;,':) : Cantil cvcl' high-wing monoplane . wilh mux 

thicknc,,lchord ratil> or 15%. Dihedral ~• .<O ' 011 

,rnter panels . A luminium .illov 1h1'tc-,par I,1i1-
safc tio x -.;tructure. buill in three portion~. One• 
piece constant-chnrd ccntrc-..;cction fih int(l rc
ccs:-. in lop ,1t' fuselage ~11uf i~ ,c\'.ured b_ hHlh ;11 
:; ix main poinh. Outer panels 1ape1·cd on lcadtng
cinJ trailing•cdge~. Upper ~ urfan:: ~kin ::. aft.' 1.)f 

71175 -Tt, alloy. lower .,urfacc ,,kin., of c024 -T3 al 
\ ( 1)1• All control ~urracc~ have bonded metal skin ~ 
with mewl huneyc1.)mb Lore . Doublc-.. •do11ed llap$ 
l.!Xtcnd over hO~ ul' trailing-edge . Twu-.;cc1ion 
hydraulicaH~, actuated spoiler~" ahead llfe;ich uut 
buard !lap ~cgment , used also ;1~ lift dumper~ 1.ll\ 

landing, Spoilers and flap, full l' powered 1, ) tan 
dem hyt.lrnulic actuator., _ Manually, operalctl 
aileron:, , each with in-.;et :::ervo tah . Pncunu.11• 
ice.lily intlat~d Je-icing hoots 1m ourcr lcading
cdge~ . using engine bleed air, 

Ft f Sl : I •. N il: : Pre .$ llrisl'd rn i l--.;~1re 'ill'UCtllr(' or alt1-
111inium allov ,Ircs.,ed.-.;ki11 t: (111~1ruc1iun c1m1 l·ir• 
.:ular L'n.\ss-Section . Ensil}~ n ! lllllVUhk .-.tiffcncd 
tloor panel, . 

TAIi. UNIT: Ca111ilevc r :-. afc .1irc ~1,·uclllrc of~ilumini
um ,din)•. with :-. wcpthal..'.k thrcc -. ..,pa r rin ,rnd nnn· 
.,-. wcpl two.-.par variahl t- i11 ... · idc1H.: c l.iilplanc . 
Pncumaticall~' inllated tle-i\.'.in b! booh on lin and 
lailplane leading-edge~. 11,:,. ing engine blccc.l ~ti1: 
Rudder and elcvahw-., uf metal h~u1cy1.:tHnb con· 
-.;t f llcliun. Two wh~ in each dcvatur : no rudder 
tab, . Rudder rullv power~d h) tandem hvclraul!.: 
,,..:1ualllf.'!i : elevator, upcrated manuall y. 

l. A NDINl i CiEAt<: Hyd1".1ulically n.: trm:[ahlc tri i:.-yck 
type , uitablc for u,e !'rum r repc1rcd I·unwa1/, . 
"emi-preparcd :-.1 r ir:-.. or gra~~~ field:-. , ,\rle,,sier· 
Hispano-Hug,c1tti design. built undc.: r license h~ 
CIRSEA INardi-Mag11aghi1. S1ccrnhk Iwi11-
wheel nu~c unit n::trnct.-., t'nrwc11·d. Main unit-- . 
t ach consisting oi two ~inglc whci.:-I~ in UmUcm , 
retract into fairing~ l)ll -;idc:-. (.ll' fu ::,,clagc . OICll
rneumatic ;-; hr11. . .:k ab:-.orbc r,. Gea r can he lowered 
hy grnvit~~ in ~mcrgcnl·~i. the no:--c i111it being 
;1idcd hy acrodynamk <1ctillll and 1hc rnilin unit~ 
h)' the :-.hock abstnhcr~. whid, temain i.:1.ml· 

pre $,~cd in the rctra..:tcHJ p(•~ition . Oleo pl'e:-.~urc 
in ~hock ab~orlit-r.:-. i:-. atljustahlc 11.l rc.:rmil vatia• 
lion in height and allilu<k of l..:'abin llu1.,1r frum 
gnrnnd .. l,u\v-rressurc. t11hclc~, ty re .... on all 1ini1,. 
, izc 37 .91 x 12 .35 in ITypc 111 1 ,rn mainwhcch. 
27. 56 >< 10 . ." I in \fl~1pc 111 l 1)11 nusewhccl,. ·n :-rc 
rrc~~ure~ •+-'-+ l bars (64 lb!~q inJ ~•n main 1111ih . 

3.~2 bar;, (.i(). X8 lb,\q in) nn nose unit . HydrauliL' 
multi-disc brake~. 

POW b k P L r\NT (eXLCpl (i °2 22TJ: Twc._1 Fiat-built Cen
cral l':lec11·ic T64-GE-f'4 D 1ur(>orrop c11)!inc, . 
each llal ratc(I to 2, .,.J5 ~W 1.1,-1()(1 , hpl lit ISA } 
2'.' q,C and Jriving a Hamilton Sranda,·U 63E60-27 
1hree-blmlc variable - and 1·evcrsiblc-pi1ch pn>
pcller with spinner4 Fuel 111 integral lank:-. : 1wn in 
1he ou1e1 wing.~4 Lomhincd capacit y 6.XOO li11~t'::-

1 I , ➔95 I mp gallon:-.). and two cent r t' - ..i. ection 
!ank5. combinetl capac.:it \f 5,201) li1rc :-. ( 1. 14.1 lmn 
gallon., ;. with c(os~-rccd pr{1vi sllrn tc._1 eithe r en
gine . Total 0vcrall fuel u ,pacit )' l'.'.!ll/0 litre, 
12.f>~X Imp gallon, !. Single pre -s11rc ,•efuclling 
roin1t in -starboard main landing gca,• Cairing . 
Ovcrwing gr,1vit)' refuelling poinl .ihove L"at:h 
rank , 

Po wrn P1 . . aN-r iG22'.'Ti: ·Iwo ,.624 k\\' 14.861\ ,hpl 
Roll,-Royce ·rync RTv.20 Mk ~01 llll'bupror en
gine,. with llAd)Ci 4/70(1() /() four-blade variable
pitch propeller~ . ruel ~y.•.tem c1nd ...:arw.:ily th rm· 
,;-; tandard ver~ion . 

G222RM radio/radar calibration version of the Aeritalia G222 

A C"Cr•MMunA•'t1uN: Normal -..:rev. of thrt!e ttwo pi
lots and radi,, ope!'atorlllighl e11gineer1 011 flight 
deck. Provision for loadmaslcr 1.W jumpmas1cr 
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when required. Standard troop transport version 
has 32 foldaway sidewall seats and 21 stowable 
seats for 53 fully equipped troops. and carries 
also two 20-man life rafts stowed in the wing/ 
fuselage fairing and a single 9-man life raft in the 
cargo compartment. Paratroop transport version 
can carry up to 42 fully equipped paratroops, and 
is fitted with the 32 sidewall seats and life rafts as 
in the troop transport version, plus ten stowable 
seats, door jump platforms, and static lines. Car
go transport version can accept standard pallets 
of up to 2.24 m (7 ft 4 in) wide, and can carry up to 
9,000 kg (19,840 lb) of freight , Provision is made 
for 135 cargo tiedown points, on a 51 cm (20 in) 
square NATO standard grid, and a 1,500 kg (3,306 
lb) capacity cargo hoist. Typical Italian military 
equipment loads can include two CL-52 light 
trucks; one CL-52 with a I 05 mm L4 howitzer or 
one-ton trailer: Fiat AR-59 Campagnola recon
naissance vehicle with 106 mm recoilless gun or 
250 kg (550 lb) trailer: or five standard A-22 
freight containers. In the aeromedical role the 
G222 can accommodate 36 stretchers. rwo sitting 
patients, and four medical attendants , A second 
toilet can be installed, and provision can be made 
10 increase the water supply and to insta ll electri
cal points and hooks for medical treatment bot
tles. In this version, the cabin oxygen system is 
available to all stretcher positions. Crew door is 
forward of cabin on port side . Passenger doors. at 
front and rear of main cabin on starboard side and 
at rear on port side. can be used also as emergen
cy exits. l\vo emergency hatches in cabin roof, 
forward and aft of wing carry-through structure . 
Hydraulically operated rear loading ramp and 
upward opening door in underside of upswept 
rear fuselage . which can be opened in flight for 
airdrop operations. In cargo version . five loads of 
up to 1,000 kg (2,205 lb) each can be airdropped 
from rear opening. or a single load of up to 5.000 
kg ( I 1.023 lb). Paratroop jumps can be made ei
ther from this opening or from the rear side 
doors. Windscreens and quarter-light panels are 
de-iced and demisted electrically. Wipers and 
screen wash for both windscreens. Entire accom
modation pressurised and air-conditioned. 

SYSTEMS: Pressurisation system maintains a cabin 
differential of 0.41 bars (5 ,97 lb/sq inJ. giving a 
1,200 m (3,940 ftJ environment at altitudes up to 
6,000 m ( 19.680 ft). Air-conditioning system uses 
engine bleed air (air supplied by centrifugal com
pressor in G222T) during flight: on ground. it is 
fed by compressor bleed air from APU to provide 
cabin heating to a minimum of l8°C. Garrett 
I 13.3 kW ( 152 hp) APU. installed in starboard 
main landing gear fairing. provides power for en
gine starting, hydraulic pump and alternator actu
ation. air-conditioning on ground , and all hydrau
lic and electrical systems necessary for loading 
and unloading on ground. l\vo independent hy
draulic systems. each of 207 bars (3.000 lb/sq in) 
pressure. No. I system actuates naps, spoilers. 
rudder. wheel brakes. and (in emergency only) 
landing gear extension: No . 2 system actuates 
naps, spoilers, rudder, wheel brakes, nosewheel 
steering, landing gear extension and retraction . 
rear ramp/door, and windscreen wipers . Auxilia
ry hydraulic system, fed by APU-powered pump. 
can take over from No. 2 system in flight. if both 
main systems fail. to operate essential services. 
In addition. a standby handpump is provided for 
emergency use to lower the landing gear and . on 
the ground. to operate the ramp/door and parking 
brakes . Three 45kVA (60kVA in G222TJ alterna
tors, one driven by each engine through constant
speed drive units and one by the APU. provide 
I 15/200V three-phase AC electrical power at 
400Hz. 28V DC power is supplied from the main 
AC buses via two transformer-rectifiers. with 
24V 34Ah nickel-cadmium battery and static in
verter for standby and emergency power. Exter
nal AC power socket. Electrical de-icing of spin
ners (except on G222T) and propeller leading
edges . Engine intakes anti-iced by electrical/hot
air system. Liquid oxygen system for crew and 
passengers (with cabin wall outlets); this system 
can be replaced by a gaseous oxygen system if 
required. Emergency oxygen system available 
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for all occupants in the event of a pressurisation 
failure. 

Av10N1cs AND EQUIPMENT: Standard communica
tions equipment includes 3.500-channel UHF. 
two 1,360 channel VHF-AM. 920-channel VHF
FM, 28.000-channel HF/SSB, crew incercom. 
and PA system. Navigation equipment includes 
Omega system, with TAS computer, autopiloc, 
flight director. two compasses . and two vertical 
gyros: and an integrated ground-based system 
incorporating two VOR, marker beacon receiver. 
cwo ILS, ADF. two Tacan or DME. and horizon
tal situation indicator. Other avionics include Me
teo weather radar. with secondary terrain-map
ping mode; radar altimeter; and I FF/ATC trans
ponder including altitude reporting. Provision for 
head-up display. Landing light on nosewheel leg. 

EQulPMENT (G222SAMA): Modular palletised fire
fighting pack can be installed in under two hours 
without any modification to the basic transport 
aircraft. The module consists of a 6,300 litre 
(1,385 Imp gallon) tank and four pressurised air 
containers to activate rhe pneumatic ac tuators 
and discharge che retardant through the rear 
ramp/door opening via two nozzles . Length of 
area covered averages 300 m (985 ft). 

DIMENSIONS, EXTERNAL: 
Wing span 28. 70 m (94 ft 2 in) 
Wing chord: 

at root 3.40 m ( 11 ft I.Y• in) 
at tip 1.685 m 15 ft 6V, in) 

Wing aspect ratio 9. 15 
Length overall 22.70 m (74 ft 5½ in) 
Height overall 9.80 m (32 ft I.Y, int 
Fuselage: Max diameter 3.55 m ( 11 ft 7.Y, in) 
Tailplane span 12.40 m (40 ft 8V, int 
Wheel track 3.668 m ( 12 ft ov, in) 
Wheelbase (to ell of main units) 

6.23 m (20 ft 5¼ in) 
Propeller diameter: 

except G222T 4.42 m ( 14 ft 6 in) 
O222T 4.88 m (16 fl O in) 

Distance between propeller centres 

Rear-loading ramp/door: 
Width 
Height 

DIMENSIONS , INTERNAL: 
Main cabin: 

Length 
Width 
Height 

Floor area : 
excl ramp 
incl ramp 

Volume 
AREAS : 

Wings. gross 
Ailerons (total) 
Trailing-edge naps (total) 

9.50 m OJ ft 2 in) 

2.45 m (8 ft ov, in) 
2. 25 m (7 ft 4V, in) 

8.58 m (28 ft I :v, in) 
2.45 m (8 ft QI/, inJ 
2.25 m (7 ft 4V, in) 

21.00 m2 (226.0 sq ft) 
25 .68 m2 (276.4 sq ft) 
58.0 m' (2 ,048 cu ft) 

82.00 m2 (882.6 sq ft) 
3.65 m2 09.29 sq ft) 

18.40 m2 (198.06 sq ft) 
Spoilers (total) 1.65 m2 (17.76 sq ft) 
Fin (incl dorsal fin) 12. 19 m2 (131.21 sq ft) 
Rudder 7.02 m2 (75.56 sq ft) 

Tailplane 19.09 m2 (205.48 sq ft) 
Elevators (total) 4.61 m2 (49.62 sq ft) 

WEIGHTS AND LoADINGS (standard version except 
where indicated): 
Weight empty 
Weight empty, equipped 
Operating weight empty: 

14.590 kg (32,165 lb) 
15.400 kg (33 .950 lb) 

standard and SAMA 15,700 kg (34 .610 lb) 
G222T 18,000 kg (39,685 lb) 

Max payload (cargo) 9,000 kg (19.840 lb) 
Equipment module (SAMA) 

Retardant (SAMA) 
Max fuel load 
Fuel (SAMA) 
Max T-O weight: 

standard and SAMA 
0222T 

Max landing weight: 
standard and SAMA 
G222T 

Max zero-fuel weight 
Max cargo floor loading 

2.200 kg (4,850 lbJ 
6,800 kg ( 14.990 lb) 
9,400 kg (20.725 lb) 

3.330 kg (7 .340 lb) 

28 .000 kg 161.730 lb) 
29.000 kg (63,935 lb) 

26,500 kg (58.420 lb) 
27 .200 kg 159,965 lb) 
24.400 kg (53 ,790 lb) 

750 kg/m2 ( 155 lb/sq ft) 

Max wing loading 341.5 kg/m2 (69.9 lb/sq ft) 
Max power loading 5.52 kg/kW (9.1 lb/shp) 

PERFORMANCE (standard G222 transport, at max 
T-O weight, except where indicated): 
Max level speed: 

G222 at 4.575 m ( I 5,000 ft) 
291 knots (540 km/h: 336 mph) 

G222T at 9,150 m (30,000 ft) 
310 knots (574 km/h; 357 mph) 

Long-range cruising speed: 
G222 at 6,000 m (19,680 ft) 

237 knots (439 km/h; 273 mph) 
0222T at 9.150 m (30,000 ft) 

300 knots (556 km/h; 345 mph) 
Airdrop speed (paratroops or cargo) 

110-140 knots (204--259 km/h: 127-161 mph) !AS 
Drop speed (G222SAMA, T-O configuration) 

120 knots (222 km/h; 138 mph) 
Stalling speed, naps and landing gear down 

84 knots ( 155 km/h ; 97 mph) 
Time to height : 

G222 to 4,500 m (14,760 ft) 8 min 35 s 
G222T to 4,575 m (15,000 ft) 6 min 48 s 

Max rate of climb at SIL 520 m (1.705 ftJ/min 
Rate of climb at SIL. one engine out: 

G222 125 m (410 ftJ/min 
G222T 305 m (1 ,000 ft)lmin 

Service ceiling 7 .620 m (25,000 ft) 
Service ceiling. one engine out: 

G222 5.000 m < 16.400 ft) 
G222T 4,725 m ( 15.500 ft) 

Optimum height above ground during drop 
(G222SAMA) 50-100 m ( 165-330 ft) 

T-O run: 
G222 
G222T 

T-O to 15 m (50 ft): 
G222 
G222T 

Landing from 15 m (50 ft): 
G222 
G222T 

662 m (2.172 ft) 
649 m (2,130 ft) 

1.000 m (3,280 ft) 
1,006 m (3,300 ft) 

775 m (2,543 ft) 
655 m (2. 150 ft) 

Landing run at max landing weight: 
G222 545 m ( l. 788 ft) 
G222T 378 m (1,240 ft) 

Accelerate/stop distance 1,200 m (3,937 ft) 
Min ground turning radius 

20.80 m (68 ft 3 in) 
Range with max payload. optimum cruising 

speed and height: 
G222 740 nm ( 1.371 km: 852 miles) 
G222T 1.020 nm (1,890 km: 1,174 miles) 

Range with 36 stretchers and 4 medical atten
dants: 
G222 1.349 nm (2.500 km: 1.553 miles) 

Range with max retardant load: 
G222SAMA 540 nm ( I ,000 km: 621 miles) 

Ferry range with max fuel: 
G222 2,500 nm (4,633 km; 2,879 miles) 
G222T 2.750 nm (5,096 km: 3,166 miles) 

g limit +2.5 

AAC 
AUSTRALIAN AIRCRAFT CONSORTIUM PTY 
LTD: Postal Address: Privllle Bag No . /4, Fisher
men 's Bend, Port Melbourne, Victoria 3207, Aus
tralia 

Australian Aircraft Consortium Pty Ltd (AAC) 
was formed by Commonwealth Aircraft Corpora
tion , Government Aircraft Factories, and Hawker 
de Havilland Australia to design . develop, and pro
duce a new turboprop-powered military basic train
ing a ircraft, to replace the CT4A Airtrainer in 
RAAF service and for export. 

AAC AUSTRALIAN BASIC TRAINER 
The design and development contract for the 

ABT was awarded to AAC by the Australian gov
ernment in early 1982. and covers the manufacture 
of two prototypes and two structural test airframes. 
The subsequent production contract for the RAAP 
is likely to be for 69 aircraft. 

As the accompanying illustration shows, the air
craft is a cantilever low-wing monoplane, with a 
retractable tricycle landing gear and side by side 
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AAC Australian Basic Trainer, under development for the RAAF IPifo1 Pre.,,,i 

seating for the instructor and student pilot . The 
cockpit is equipped with IFR instrumentation. air
conditioning. and soundproofing. The airframe 
makes extensive use of corrosion-resistant mate
rials. corrosion-proofing. and weather-proofing. 
and is designed for long service life with high reli
ability and low maintenance costs. The aircraft is 
powered by a Pratt & Whitney Aircraft of Canada 
PT6A-25D turboprop engine flat rated at approx 410 
kW (550 shpJ. The four underwing stores points are 
stressed for loads of up 10 250 kg (55 I lb) each 
inboard and 150 kg (330 lb) each outboard. 

Roll out of the first prototype is scheduled for late 
1984, with the first delivery ofa production aircraft 
to the Royal Australian Air Force due in 1987. Ex
port versions of the trainer. possibly available be
fore then. could be configured for weapons train
ing. light close air support. reconnaissance/surveil
lance. and forward air control. 
DIMENSIONS, l:XTERNAL: 

Wing span 
Wing chord: 

at c/1 
at lip 

Wing aspect ratio 
Length overall 
Height overall 
Elevator span 
Wheel track 
Wheelbase 
Propeller diameter 

AREAS: 

11.00 m 136 fr I in) 

3.03 m (9 ft 11 1/, in) 
1,21 m (3 ft I IV, inl 

6.05 
10.01 m (32 ft 10 in) 
3.70 m (12 ft I'/, inl 
4.50 m 114 ft 9V, in) 

3.48 m (II ft 5 inl 
3.50 m 111 ft SY, inJ 

2.29 m 17 fr 6 inl 

Wings. gross reference 20.00 m~ (215.3 sq ftl 
Vertical tail surfaces (total) 

2.90 m' 131 .2 sq fll 
Horizontal tail surfaces (total) 

5.40 m' 158.1 sq fll 
WEIGHTS: 

Weight empty. equipped 1.394 kg 13.073 lb) 
Max T-O weight: 

training 2.000 kg (4.409 lb) 
alternative roles 2.600 kg (5.732 lb) 

PERFORMANCE (estimated at max training T-O 
weight. RAAF Mean Tropical Atmosphere): 
Never-exceed speed 

250 knots 1463 km/h: 287 mph) 
Max cruising speed at SIL 

180 knots 033 km/h: 207 mph l 
Max speed in gusty conditions 

180 knots 1333 km/h: 207 mph) EAS 
Approach speed 

80 knots ( 148 km/h: 91 mph) 
Stalling speed: 

naps up 64 knots ( 119 km/h: 74 mph) 
naps down 57 knots ( 106 km/h: 66 mph I 

Max rate of climb at Sil 
561 m ( 1.840 ft)/min 

Time to 3.050 m ( 10.000 fl) less than 6 min 
Operational ceiling 6.100 m (20.000 ft) 
T-O to. and landing from. 15 m (50 ft) 

less than 500 m ( 1.640 ft) 
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Design endurance. 50 min reserves 
Design II limits 

SHORTS 

3 h 
+ 7,01-3 .5 

SHORT BROTHERS LTD: Head O/Jke. Works. 
lllld Aerodrome: PO Box 241. Airport Road, Bdfa.vt 
BT3 9DZ. Northe,n Ireland 

SHORTS SHERPA 
The Sherpa is a freighter version of the Shorts 

330-200 twin-turboprop 30-passengertransport that 
was designed primarily to meet the requirements of 
commuter and regional air service operators. II 
retains many features of the all-passenger version. 
to allow utility passenger transport operations to be 
undertaken. The forward freight door and wide
body hold of the 330-200 are unchanged. but the 
Sherpa's design incorporates a Shorts Skyvan type 
full-width rear cargo door. which permits through
loading. 

The hydraulically-actuated rear ramp/door. 
which is operated from inside or outside the air
craft. can be lowered to a variety of positions 1,, 
simplify loading from a wide range of ground equip
ment. The forward baggage compartmenl of 1he 
Shorts 330-200 is retained and this. being lockable. 
is suitable for high value cargo. Standard airline 
containers can be accommodated in the main cabin. 
up to the size of the LD3 which is used widely on 
intercontinental transport aircraft. making the 
Sherpa particularly suited for the operation of 
short-haul cargo feeder services. Typical loads can 
include two LD3 containers and nine passengers: 
four LD3 or seven COS containers: two half-ton 
vehicles in the class of the Land-Rover. using load 
spreaders: and a wide range of bulky cargo. The 
cabin is suitable for the installation of specialist
role equipment and, for example. lends itself read
ily to on board sorting of letters and small packages. 
Roller conveyor systems . including pallet locks 
which pick up on the aircraft's standard seat rails. 
are available optionally. 

The prototype of the Sherpa was flown for the 
first time on December 23, 1982. and production 
aircraft are now available. 
Tvri::: Twin-turboprop freight/utility aircraft . 
WINGS: Braced high-wing monoplane. of all-metal 

safe-life construction . built in three sections. 
Wing sections NACA 63A series (modified). 
Thickness/chord ratio 18% at root , 14% on outer 
panels. Dihedral 3° on outer panels. Centre-sec
tion. integral with 1op of centre-fuselage. has 
taper on leading- and trailing-edges . and is a 1wo
spar single-cell box structure of light alloy with 
conventional skin and stringers. The strut-braced 
outer panels. which are pin-jointed to the centre
seclion. are reinforced Skyvan constant-chord 
units, built of light alloy: each consists of a two
cell box having wing skins made up of a smooth 

outer skin bonded to a corrugated inner skin. All
metal single-slotted ailerons. Geared trim tabs in 
ailerons. All-metal single-slotted naps. each in 
three sections. Primary control surfaces are rod
actuated. Optional Goodrich pneumatic-boot de
icing of leading-edges. 

FUSELAGE: Light alloy structure. built in two main 
portions: nose (including night deck. nosewheel 
bay, and forward baggage compartment): and the 
centre (including main wing spar attachment 
frames and lower transverse beams which carry ,, 
the main landing gear and associated fairings) and 
rear portion (including the hydraulically-actuated 
rear-loading ramp/door and tail unit attachment 
frames). The nose is of conventional skin/stringer 
design . The remainder is composed of a smooth 
outer skin bonded to a corrugated inner skin and 
stabilised by frames. 

TAIL UNIT: Cantilever all-metal two-spar structure 
with twin fins and rudders . basically similar lo 
that of the Skyvan . Fixed-incidence tailplane. 
with reinforced leading-edge. Full-span elevator. 
aerodynamically balanced by set-back hinges . 
Rudders each have an unshielded horn aerody
namic balance . Primary control surfaces are rod
actuated. Geared trim tabs in elevator and star
board rudder (port rudder. trim only). Optional 
Goodrich pneumatic-boot de-icing of leading
edges . 

LANDING GEAR: Menasco hydraulically-retract
able tricycle type. with single wheel on each unit . 
Main units carried on short sponsons into which 
the wheels retract. Oleo-pneumatic shock ab
sorbers. Nosewheel is steerable. Normal 1yre 
pressures: main units 5.45 bars (79 lb/sq in). nose 
unit 3. 79 bars (55 lb/sq in). 

POWER PLANT: Two 893 kW 11.198 shp) Prati & 
Whitney Aircraft of Canada PT6A-45R turboprop 
engines. each with a max continuous rating of76 I 
kW ( 1.020 shpJ and driving a Hartzell five-blade 
low-speed propeller. Fuel in main tanks in wing 
centre-section/fuselage fairing. Iota! usable ca
pacity 2. 182 litres (480 Imp gallons). Normal 
cross-feed provisions to allow for pump failure . 
Single point pressure refuelling. Provision to in
crease Iota! fuel capacity for special require
ments. 

AtTOMMOOATION: Crew of two on night deck. Dual 
controls standard. Flight deck air-conditioned. 
extension to main cabin optional , Baggage com
partment in nose ( 1.27 m·': 45 cu ft) with ex1erm1l 
access. Passenger door at rear of cabin on port 
side. Cargo door at front of cabin on port ,ide. 
Hydraulically-actuated full-width rear-loading 
ramp/door. In an all-cargo configuration the cab-
in can accommodate up to seven CO8 or four 
LD3 containers. Cabin noor is na1 throughout its 
length, and is designed to support 181 kg 1400 lb) 
per foot run at 610.3 kg/m2 I 125 lb/sq ft). The ' 
locally-reinforced centre cabin area is able IO 

carry 272 kg (600 lb) per foot run at 732.4 kgim' 
( 150 lb/sq ft). A further 272 kg (600 lb! total load 
can be stowed on the ramp/door. Seat rails can be 
used as cargo lashing points . Freight loading is 
facilitated by the low-level cabin floor. 

SvsTEMS: Hamilton Standard air-conditioning sys
tem. using engine bleed air. Hydraulic system of 
207 bars (3 .000 lb/sq in). supplied by engine-driv
en pumps. operates landing gear. naps. and. at 
lower pressure . nosewheel steering and brakes . 
and includes emergency accumulators. Main 
electrical system. for general services . is 28V DC 
and is of the split busbar type with cross-coupling 
for essential services. Lucas 28V 250A starter/ 
generator for engine starting and aircraft ser
vices . with separate J .5kW 200V AC output for 
windscreen anti-icing and demisting. Special AC 
sources of I J5V and 26V available a1 400Hz for 
certain instruments. avionics. and fuel booster 
pumps. The engine intake duels and lips . pro
pellers. and windscreen are all equipped to per
mit dispatch of the aircraft into known icing con
ditions. Pneumatic aerofoil de-icing is available 
as an optional extra. 

AVIONICS ANO EQUIPMENT: The 330 has a compre
hensive avionics system 10 full Air Transport Cat
egory standard as required by FAR 121 opera
tional requirements. Based mainly on Collins 
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Sherpa freight/utility transport version of the 
Shorts 330-200 passenger aircraft 

New rear ramp and roller conveyors facilitate loading 
into the large-section hold 

Pro-Line equipment. the standard fit includes 
dual VHF com. dual VOR/JLS/GS. dual RMI. 
dual compass system. ADF. DME. flight direc
tor. transponder, ELT. weather radar. and an au
dio system. Radar altimeter and cockpit voice 
and flight data recorders arc optional. 

DIMENSIONS. EXTERNAL: 
Wing span 22 .78 m 174 ft 9 in) 
Wing chord (standard mean) 

Length overall 
Height overall 
Tailplane span 
Wheel track 
Wheelbase 
Propeller diameter 
Propeller ground clearance 
Cabin floor: 

1.85 m (6 ft 0.7 in) 
17.69 m !58 ft 0V, in) 

4,95 m 116 ft 3 inl 
5.68 m 118 ft 7% in) 
4.24 m ( 13 ft 11 in) 
6.15 m 120 ft 2 in) 
2.82 m 19 ft 3 in) 
1,83 m (6 ft O inl 

Height above ground 
Passenger door (port. rear) ; 

Height 

0.94 m 13 ft l in) 

U7 m t5 ft 2 ml 
0.69 m 12 ft 3 in) Width 

Forward cargo door (port): 
Height 
Width 

Rear loading door: 
Height 
Width 

DIMENSIONS. INTERNAL: 
Cabin: 

1.68 m (5 ft 6 in) 
1.42 m 14 ft 8 in) 

1.98 m (6 ft 6 in) 
1.98 m (6 ft 6 in) 

Max length 9.09 m (29 ft 10 in) 
Max height I. 98 m 16 ft 6 in I 
Max width 1.98 m 16 ft 6 in) 
Volume (all-cargo) 35.68 m' 11.260 cu ft) 

Baggage compartment (nose) 
1.27 m-' 145 cu fll 

AREAS: 
Wings. gross 42.1 m' (453.0 sq ftl 
Ailerons (total . aft of hinges) 

2.55 m' (27.5 sq ftJ 
Trailing-edge flaps (total. aft of hinges I 

7,74 m' (83 .3 sq ftl 
Fins (total) 8.65 m' (93. I sq ftl 
Rudders (total. aft of hinges) 

2.24 m' (24 .1 sq ft) 
Tailplane 7.77 m' (83-6 sq ftl 
Elevator (total. aft of hinges) 

2.55 m' 127.4 sq ft) 
WEIGHTS AND loADINGS: 

Max payload 3.175 kg !7.000 lbl 
Max fuel weight 1.742 kg (3,840 lb) 
Max T-O weight 10.387 kg (12.900 lb) 
Max landing weight I0.25 I kg 122.600 lb) 
Max wing loading 246.8 kg/m' (50.55 lb/sq ft) 

Max power loading 5.81 kg/kW (9.56 lb/shp) 
PERPORMAN C'E (at max T-O weight. ISA. except 

where indicated): 
Max cruising speed at AUW of 9,525 kg 121 ,000 

lb) at 3.050 m ( 10.000 ft) 
190 knots (352 km/h: 218 mph) 

Econ cruising speed at AUW of 9.525 kg 121.000 
lb) at 3.050 m I 10.000 ft) 

157 knots (291 km/h: 181 mph) 
Max rate of climb at S/L 360 m I 1.180 ftJ/min 
Service ceiling. one engine out. AUW of9.072 kg 

(20.000 lb) 3.930 m ( 12.900 ft) 
T-O distance (FAR Pt 25 and BCAR Gp Al: 

ISA 1.036 m 13.400 ft) 
ISA + l5°C 1.305 m 14.280 ftl 
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Landing distance at max landing weight: 
BCAR: 

normal field 1.225 m 14.020 ftl 
short field 960 m (3,150 ft) 

FAR l .113mi3.650ft) 
Range with max fuel. reserves for 45 min hold 

and 43 nm (80 km: 50 mile) diversion: 
with 3. 175 kg (7,000 lb) payload 

195 nm (362 km; 225 miles) 
with 2.268 kg (5 ,000 lbl payload 

669 nm 11.239 km ; 770 miles) 

LOCKHEED 
LOCKHEED-GEORGIA COMPANY; Address: 86 
S0111/i Cobb Drive. Mariella, Geori:ia 30063, USA 

It is now known that three types of EC-130 Her
cules are operated by USAF and the ANG. and that 
information on the EC-130E supplied officially for 
the Gallery of USAF Wn1po11s in the May 1983 Am 
FORCE Magazine was only partially complete. 

LOCKHEED EC-130 
Versions of the EC-130 in USAF/ANG service 

are as follows: 
EC-130E 'Coronet Solo II'. Electronic surveil

lance version operated by the t93d Electronic Com
bat Group. ANG. from Harrisburg ln1ernational 
Airport . Pennsylvania. as a replacement for the 
EC- 121. Major exterior modifications include large 
blade antennae under each outer wing and above 
the dorsal fin. with a smaller horizontal blade an
tenna on each side of the rear fuselage. Bullet shape 
canisters outboard of each underwing antenna and 
at the extreme tail of the aircraft house trailing-wire 
antennae that extend several hundred feet behind 
the EC- I JOE. Air-conditioning system uprated to 
dissipate heat generated by the onboard electrical 

equipment. with heat exchanger pod under each 
wing. above main landing gear fairing. 

EC-IJOE ABCCC. Airborne Battlefield Com
mand and Control Center operated by the 7th Air
borne Command and Control Squadron. 552d Air
borne Warning and Control Wing. from Keesler 
AFB. Mississippi, Known as the C-t)OE-11 until 
April 1977. this version carries the AN/USC-15 
ABCCC capsule ( 12. 19 m; 40 ft long and weighing 
about 9.070 kg; 20,000 lb) which fits into cargo hold, 
Aircraft carries a crew of four. plus 12 battle staff 
crew manning the windowless capsule. which has 
four HF transceivers . four VHF 1ransceivers. four 
FM transceivers: eight UHF transceivers. two se
cure teletypewriters. and 14 channels of voice/data 
recorders . External features include a ram air 
scoop on each side. between the flight deck win
dows and wing leading-edge; HF probe antenna 
under each outer wing; a long wire antenna extend
ing from the upper wing surface on each side. aft of 
the outer engine. to the tailplane tip and then to the 
rear fuselage ; four UHF antennae along the top of 
the fuselage and eight more in pairs on the undersur
facc; four VHF-AM antennae under the centre
fuselage ; and four VHF-FM whip antennae in pairs 
on each side of the rear cargo door. Duties include 
management of tactical air resources. direct air sup
port of ground forces . and provision of integrated 
communications. Ten aircraft produced from 1965. 
Four since modified to have T56-A-15 engines. in
stead ofT56-A-7. and equipment to make them air 
refuellable . One (62-1809) was lost in the Iranian 
desert during attempted rescue of US hostages on 
April 25. 1980, but it was not carrying capsule at the 
time. 

EC-IJ0H •Compass Call'. Operated by 41st Elec
tronic Combat Squadron of the 552d AWACW from 
Davis-Mon than AFB. Arizona. Works with ground 
mobile C'CM systems to jam enemy command con
trol and communications systems. 

Loading an ABCCC capsule into a Lockheed EC-130E. Not too many window seats! 
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Hillman Model 360 three-seat light helicopter (Avco Lycoming HIO-360-C1A engine) 

HILLMAN 
HILLMAN HELICOPTER ASSOCIATES : 
FLIGHT TEST CENTRE: PO Box 820, Clrandler, 
Arizona 85224, USA 

HILLMAN MODEL 360 
The prototype of this lightweight, sturdy. but me

chanically simple helicopter flew for the first time 
on October 15. 1981. Certification under FAR Pts 
21 and 27 is planned for mid- I 984, followed shortly 
afterwards by first deliveries of production Model 
360s. 
TYPE: Three-seat light utility helicopter. 
ROTOR SYSTEM: 1\vo-blade main rotor. with a semi

rigid underslung teetering head to reduce rotor 
vibration and control force feedback. Tapered
chord main rotor blades are mounted 3° above 
horizontal to minimise blade flexing, and have 3° 
of twist. Construction is of glassfibre, with stain
less steel leading-edge. 1\vo-blade teetering tail 
rotor, with glassfibre blades which have leading
edges of stainless steel. No rotor brake at pres
ent. 

ROTOR DRIVE: Eight-grooved common-back V belt 
drive, with a sprag type overrunning clutch in the 
driven pulley. Right-angle spiral bevel gear re
duction in an aluminium gearcase. Toil rotor driv
en via spiral bevel gears. Main rotor/engine rpm 
ratio I :5.5; tail rotor/engine rpm ratio I: I. 

FUSELAGE: Welded chrome-molybdenum steel 
tube centre-section and tailboom. Glassfibre 
cabin structure, and light alloy tailboom skin. 
Guard to protect tail rotor in tail-down attitudes. 

TAIL UNIT: Small horizontal stabiliser, with end
plate fins of sweptback V form. 

LANDING GEAR: Prototype has non-retractable tri
cycle type. Nose unit with oleo-pneumatic shock 
absorption and a castoring and self-centering 
nosewheel. Mainwheels carried on multiple 
spring steel leaves. Hydraulic brakes. Steel/alu
minium tubular skid landing gear will be standard 
for production aircraft. 

POWER PLANT: One 153 kW (205 hp) Avco Lycom
ing HI0-360-C IA flat-four engine, mounted hori
zontally in the lower rear section of the fuselage 
pod. Exhaust is muffled, and sound-dampening 
foam is installed on firewall. Robertson crash
worthy fuel system with single standard tank, 
capacity 197 litres (52 US gallons). Optional 
tanks of larger capacity will be available. Oil ca
pacity 7 .5 litres (2 US gallons). 

SYSTEM : Electrical system includes a 24V 60A en
gine driven alternator. 

Av10N1cs AND EQUIPMENT: Optional avionics in
clude a King KY 197 com transceiver, KN 53 nav 
receiver, KT 76A transponder. and K2 87 ADF. 
or similar installation by Edo or Narco. Standard 
equipment includes sensitive altimeter, low rpm 
warning lights. and anti-collision and navigation 
lights . Optional equipment includes amphibious 
tloats. a lighting package. agricultural spraying 
system, cargo racks. a cargo hook. and stretcher 
kits. 

DIMENSIONS, EXTERNAL: 
Main rotor diameter 
Tail rotor diameter 

9.45 m (31 ft O in) 
1.37 m (4 ft 6 in) 

Distance between rotor centres 

Length of fuselage 
Height overall 
Wheelbase 

DIMENSIONS, INTERNAL: 
Cabin : Max width 
Baggage hold volume 

AREAS: 
Tail rotor blades (each) 
Main rotor disc 
Tail rotor disc 

WEIGHTS AND UJADINGS: 

5.54 m (18 ft 2 in) 
8.28 m (27 ft 2 in) 
2.74 m (9 ft O in) 
2. 18 m (7 ft 2 in) 

1.40 m (4 ft 7 in) 
0.17 m' (6.0 cu ft) 

0.059 m2 (0.63 sq ft) 
70. 12 m2 (754.8 sq ft) 

1.48 m2 (15.9 sq ft) 

Weight empty 499 kg (I, 100 lb) 
Fuel weight. standard 185.5 kg (409 lb) 
Max T-0 and landing weight 998 kg (2.200 lb) 

Max disc loading 16.75 kg/m2 (3 .43 lb/sq ft) 
Max power loading 6.52 kg/kW ( 10.73 lb/hp) 

PER~ORMANCE (estimated at max T-0 weight): 
Never-exceed speed 

113 knots (209 km/h: 130 mph) 
Max cruising speed 

100 knots (185 km/h; 115 mph) 
Max rate of climb at SIL 457 m (1,500 ft)/min 
Service ceiling 4.575 m (15.000 ft) 
Hovering ceiling IGE 3.050 m ( 10.000 ft) 
Hovering ceiling OGE 2.440 m (8 .000 ft) 
Range with max optional fuel and max payload 

1.355 nm (2.51 I km; 1,560 miles) 

LMSC 
LOCKHEED MISSILES AND SPACE COMPANY 
INC: Address: I I I I Lockheed Way, S111111yvale . 
California 94086, USA 

LMSC AQUILA 
US Army designation: YMQM-105 

The Aquila (Latin for 'eagle') is a small RPV 
intended to provide real-time target acquisition, 
first-round fire for effect, artillery adjustment. laser 
target designation. and aerial reconnaissance. US 
Army interest in such a vehicle was first expressed 
in 1974. and resulted in a system technology dem
onstration (STD) programme to quantify the neces
sary performance, operations, and training charac
teristics for such a system. Design and develop
ment of the air vehicle utilised prior efforts by 
Development Sciences Inc with that company's 
SkyEye RPV, and OSI supplied LMSC with tech
nology demonstration airframe parts for the STD 
programme, under which 23 XMQM-105 Aquila 
prototypes (see 1980-81 Jane's) were completed. 

The STD programme included 219 flights ( 150 of 
them using US Army crews), totalling more than 
300 hours, and was completed in 1978. It was fol
lowed by a full-scale engineering development 
(FSED) phase in which the Army has awarded 
LMSC contracts totalling $267 million in FY 
1980-82 for a 70-month programme. beginning on 
August 31, 1979. Under these contracts LMSC is 
supplying a total of 28 YMQM-10S Aquila air vehi
cles. together with five ground control stations 
(GCS), a remote ground terminal (RGTJ. five hy
draulic catapult launchers. five Dornier net-type 
recovery units, 22 'payload' subassemblies, five 
maintenance shelters, plus training simulators and 
training manuals. 

The current mission 'payload' consists of a sta
bilised TV sensor with a laser rangefinder/designa
tor. The air vehicle and its payload are controlled 
from the GCS; video imagery and target location 
information are returned via an anti-jamming data 
link. The target acquisition system can be used for 
conventional artillery as well as for such laser hom
ing missiles as Copperhead. Real-time TV pictures 

ACCOMMODATION: Pilot and two passengers, side 
by side on contoured bench seat, with dual con
trols standard. Fully enclosed cabin, with over
head eyebrow window. Removable door on each 
side of cabin. Baggage space at rear of cabin and 
around engine compartment. Cabin heating op
tional: ventilation standard. YMQM-105 Aquila mlni-RPV, displayed at 1982 Farnborough Air Show IA1111a lfoK11! 
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and damage assessment data can be relayed to an 
RGT many miles behind the battlefront. 

Command and control of the tactical system en
tail four basic functions: (I) launch and navigation 
of the air vehicle over enemy territory and return 
for recovery; (2) control of an on board video cam
era by ground operators to acquire and track tar
gets; (3) accurate determination of target co-ordi
nates; and (4) processing and transmission of target 
data to lire direction centres, for use by artillery 

' batteries. 
An operational section equipped with the Aquila 

system would consist of five air vehicles, seven 
trucks, three trailers, plus thirteen troops with an 
officer in charge, and would be air transportable in a 
Lockheed C-5A Galaxy. Set-up and launching can 
be done in one hour after arrival at a tactical site; 
stowage and make-ready for transportation takes 30 
min. 

Progress in developing the Aquila system has 
been more protracted than expected, due chiefly to 
problems in fitting the main electronic sub
system..-lata link and mission payload-into the 
very small air vehicle, which was designed to strin
gent US Army size and weight limitations. and to 
fluctuations in programme funding. However, in 
1981 and early 1982 YMQM-105 subsystems were 
air-tested in manned aircraft using an interim data 
link. the airborne portion of which was installed in a 
modified Piper Seneca II. Launch and retrieval test
ing ofan unpowered Aquila was carried out at Sun
nyvale in late 1981/early 1982. Flight testing of the 
YMQM-J05 (17 flights) was carried out successful
ly at Fort Huachuca, Arizona, in the Summer and 
Autumn of 1982. Initial operational capability, orig
inally set for late 1985, is now planned for 1988; an 
eventual Army requirement for 995 air vehicles and 
74 GCS has been quoted. 

Several growth options for the Aquila system 
have been enumerated. Principally. these are ex
pected to include forward-looking infra-red (FLIR), 
multiple drone control, and extended range opera
tions, but Aquila is potentially capable of a wide 
variety of prospective missions. 
TYPE: Recoverable tactical mini-RPV. 
AIRFRAME: Shoulder-mounted sweptwing tail-less 

monoplane, built by Lockheed-Georgia from 
pre-impregnated Kevlar 49 epoxy honeycomb 
material for low radar signature. Leading-edge 
sweepback 28°. Differentially operated elevons 
on trailing-edges; turned-down wingtips. Air
frame dismantles into four major subsections 
(centrebody, two wings, and propeller duct), and 
has quick-disconnect bladder fuel system. 

POWER PLANT: One Herbrandson Dyad 280B two
stroke flat-twin piston engine (19.5 kW; 26 hp at 
8,000 rpm). driving a two-blade fixed-pitch wood
en pusher propeller within an annular duct. 
Muffled exhaust is directed upward to minimise 
IR signature . Collapsible bladder-type fuel cell; 
fuel is a 20: l (by volume) petrol/oil mixture. 

LAUNCH AND RECOVERY: Launched from All 
American Engineering hydraulically actuated 
catapult mounted on a 5 ton truck. Primary re
covery system uses infra-red sensors to 'capture· 
air vehicle, which is guided into a Dornier hy
draulically deployed nylon vertical ribbon net. 
raised on back ofM814 truck and capable oFbeing 
lowered quickly after recovery in order to main
tain low profile. For test and training flights. 
YMQM-105 has an 11.5 m (37 ft 9 in) diameter 
nylon parachute for emergency backup recovery. 
from which air vehicle is suspended inverted to 
protect mission equipment. Parachute may be 
deleted from operational version. 

GUIDANCE AND CONTROL: Air vehicle is intended 
to be launched 5.5-8 nm (10-15 km; 6-9 miles) 
back on friendly side of FEBA. Flight is defined 
by up to 100 pre-programmed waypoints stored 
in Norden Systems GCS computer. At any time 
during mission, air vehicle operator can change 
waypoints or command RPV to go into any of 
several loiter or jinking modes. If data link trans
mission is interrupted, RPV continues its flight 
according to last set of instructions and position 
data received. At any time when within line-of
sight, RPV can receive a burst transmission with 
position update and, if desired, onboard com put-
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LMSC Aquila target acquisition and surveillance RPV in its latest known configuration 

er can be reloaded with new instructions. Final 
waypoint is recovery area. Flight control sub
system includes a flight control electronic pack
age (FCEP), Singer-Kearfott attitude reference 
assembly (ARA), two air data transducers, three 
servo-actuators. a power supply, and a near IR 
source landing aid. FCEP provides computation 
capability for navigation. guidance. and control 
of RPV as well as signals for controlling TV cam
era, air data terminal, and built-in test functions. 
ARA is a strapdown inertial sensor package, key 
components of which are a three-axis rate gyro 
assembly, three-axis accelerometer assembly, 
and a small computer to provide co-ordinate 
transformation calculations. System requires pe
riodic position update by burst transmission; this 
allows onboard computer to calculate and com
pensate for gyro and accelerometer errors and 
calculate a new wind estimate. Computer also 
points the steerable data link antennae, transfers 
control from one GCS to another following hand-

APACHE CORRECTION 

The article in the April 1983 'Jane's Supple
ment', using a source that seemed reliable 
at the time of writing, quoted an estimated 
unit cost for the AH-64Aof$15 . I million. In 
fact, the true figure is significantly lower. 
According to Hughes Helicopters Inc, the 
correct figures in the three most commonly 
cited unit cost categories, in FY I 983 dol
lars, are as follows: flyaway cost (including 
recurring manufacturing costs) $7.2 mil
lion; procurement cost $9.8 million (fly
away cost plus ground support equipment. 
training and technical aids. etc); and pro
gramme acquisition cost $12.0 million (pro
curement cost plus unit portion of total 
R&D cost). 

off, and initiates pre-programmed link loss and 
reacquisition logic following dead reckoning or 
inadvertent link loss. Air data transducers pro
vide barometric altitude and airspeed informa
tion to the FCEP, where it is combined with 
outputs from the ARA to provide signals to the 
servo-actuators controlling elevons and throttle. 
Airborne data terminal (ADT) receives command 
signals from, and returns status and video signals 
to, the RGT. 

The Aquila FSED programme utilises a Harris 
Inc modular integrated communication and navi
gation system (MICNS) as its jamming-resistant 
data link. This J-band system provides command 
uplink, telemetry and video downlinks, and navi
gation of the RPV reJative to the RGT, all in a 
hostile jamming environment. Location of target 
with respect to RPV is determined from the mis
sion payload gimbal angles while it is tracking the 
target; the laser measures slant range. The ARA 
provides heading and local vertical reference to 
the onboard computer, which calculates target 
position relative to local vertical. This vector is 
transmitted to the GCS and combined with RPV 
position and the surveyed location of the RGT to 
determine co-ordinates of the target. GCS is the 
control centre of the RPV system. Telemetry and 
video data from the air vehicle are processed and 
displayed; command data are generated and re
layed to the air vehicle via the RGT. 

SYSTEM: Electrical power for onboard subsystems 
provided by a I .5kW 28V DC engine-driven alter
nator via a power conditioning unit. 

EQUIPMENT: Mission payload subsystem (MPS) is 
mounted in lower forward fuselage. Current MPS 
is a Westinghouse three-axis stabilised daylight 
TV camera, plus a laser rangefinder/designator, 
autotracker (controlled by a microprocessor), 
and three fields of view optics. Line-of-sight sta
bilisation and tracking is provided throughout 
lower hemisphere and up to 15° elevation above 
air vehicle's horizontal reference plane. Azimuth 
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MBA Tiger Cub 440 single-seat microlight biplane 
on its towing trailer 

loads of more than one ton were supported by the MBA Tiger Cub 
440's wings during static testing 

rotation is continuous while observing target s. 
The TV camera. laser. laser receiver. and control 
electronics are stationary. with image stabilisa
tion provided by a gimballed mirror system . The 
boresighted laser provides rnnge to target and 
designation. A turret -mounted Kevlar shroud 
protects the gimballed portion of the MPS. and 
conta ins a multi-faceted window through which 
the optical line-of-sight is projected. The turre t is 
environmentally sealed. A FLI R MPS is being 
developed by Texas Instruments for later incor
poration . lo extend RPV operations to 24-hour 
day/night and restricted visibility conditions. 

DIMENSIONS , EXTERN AL: 
Wing span 
Length overall 
Propeller diameter 

WEtUHTS: 

3.89 m (12 ft 9 in) 
2.08 m 16 ft 10 in) 
0.66 m 12 ft 2 in) 

Fuel approx 15 kg (33 lb) 
Mission payload subsystem 24 kg (53 lb) 
Max launching weight 113 kg (250 !bi 

PEtffORMANCE: 
Max level speed 

110 knots (203 km/h: 126 mph) 
Min service ceiling 3,660 m (12,000 ft) 

Range more than 27 nm (50 km: 31 miles) 
Endurance more than 3 h 

MBA 
MICRO BIPLANE AVIATION; Address: Sopwith 
Works, Central Avenue, Worksop, Nollinghamslrire 
S80 JEN, England 

MBA TIGER CUB 440 
MBA 's single-seat biplane microlight aircraft was 

known originally as the Micro-Bipe. More than 100 
hours of test and display flying were carried out in 
1982 by the prototype, which was powered by a 24 
kW (32 hp) 250 cc two-cylinder engine; this aircraft 
was described and illustrated in the 1982-83 Jane's. 

It was intended to power the production version 
with an MBA-modified 22-26 kW (30-35 hp) 330 cc 
Fuji Robin engine, but MBA subsequently found it 
possible to fit a modified 440 cc power plant. This 
provides an additional 7 .5-11 kW ( 10-15 hp) for an 
installation weight little more than that of the 330 cc 
unit, thus permitting performance to be improved 
or heavier loads to be carried . In this form the 
aircraft is now known as the Tiger Cub 440. 

Production is under way in both kit and ready-to
ny form. including a 100 kg (220 lb) empty weight kit 
version for export, known as the Tiger Cub EIO0. 
TYPE: Single-seat microlight aircraft. 
AIRFRAME: Equal-span single-bay biplane , Main 

frame of tubular HS30 anodised aluminium alloy. 
with flying surfaces of pre-formed composite ma
terials. Entire structure covered with heat
shrunk woven fabric. Stainless steel or gal
vanised flying and rigging wires. Wing and tail 
surfaces have a foam core with internal high
tensile spars and a non-stressed skin . Each half-
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wing is m~de from five pre-formed sections . 
bonded together with ribs and main spars ; wings 
can be folded back alongside fuselage for trans
portation and storage. Three-axis control by dif
ferential ailerons (lower wings only, over almost 
full span), elevators, and rudder. No fixed fin or 
tailplane. Non-retractable four-wheel landing 
gear comprises two 350 x 6 x 4 mainwheels, 4 in 
steerable tailwheel, and castoring nosewheel. No 
brakes. Open cockpit, with side doors and shat
terproof windscreen. 

Pow ER Pi.ANT: One 33.5 kW (45 hp) MBA-modified 
440 cc Fuji Robin two-cyclinder two-stroke air
cooled engine. with reduction belt drive to a two
blade wooden tractor propeller. Fuel is a 40: I 
petrol/oil mixtu,e; tank capacity is 22.75 litres 15 
I mp gallons). tank is attached to interplane struts 
aft of cockpit, 

DIMENSIONS: 
Wing span 
Wing area. gross 
Wing aspect ratio 
Length overall 
Height overall 
Width , wings folded 
Propeller diameter 

WEIGHTS AND LoADINGS: 
Weight empty 
Max pilot weight 
Max T-O weight 
Wing loading: 

6.71 m (22 ft O in) 
12.08 m1 (130.0 sq ft) 

3.72 
4.11 m (13 ft 6 in) 

1.83 m (6 ft O in) 
2.06 m (6 ft 9 in) 
1.37 m (4 ft 6 in) 

120 kg (265 lb) 
95 kg (210 lb) 

226 kg (500 lb) 

empty 9.76 kg/m' (2.0 lb/sq ft) 
max 18.77 kg/m1 (3.85 lb/sq ft) 

Max power loading 6.75 kg/kW (I I. I lb/hp) 
PERFORMANCE : (440 at SIL . 10°C/50°F. zero wind. 

with 73 kg: 160 lb pilot and 9 litres; 2 Imp gallons 

fuel, except where indicated): 
Never-exceed speed 

73 knots (136 km/h ; 85 mph) IAS 
Max level speed: 

440 69 knots ( 129 km/h; 80 mph) IAS 
ElOO 56 knots (105 km/h; 65 mph) IAS 

Max cruising speed 
56 knots (105 km/h; 65 mph) !AS 

Recommended cruising speed 
52 knots (96 km/h ; 60 mph) !AS 

Econ cruising speed 
48 knots (88 km/h; 55 mph) IAS 

Recommended landing approach speed 
39 knots (72 km/h; 45 mph) !AS 

Recommended gliding speed, power off 
43 knots (81 km/h; 50 mph) !AS 

Mush s talling speed, power on: 
440 27 knots (49 km/h; 30 mph) !AS 
EIOO 21 knots (39 km/h; 24 mph) !AS 

Operational max wind speed (clean airflow) 
22 knots (40 km/h; 25 mph) 

Operational crosswind component: 
proven 16 knots (29 km/h; 18 mph) 
max recommended 

9 knots (16 km/h ; 10 mph) 
Max rate of climb at S/L 305 m (1,000 ft)/min 
Time to 1,525 m (5,000 ft) 10 min 
Rate of roll at 43 knots (81 km/h; 50 mph) 

Service ceiling 
T-O run. grass field 
Landing run, grass field 
Range with max fuel 

more than 30°/s 
3,660 m (12,000 ft) 

37 m (120 ft) 
55 m (180 fl) 

119 nm (220 km; 137 miles) 
Endurance with max fuel 2 h 30 min 
g limits + 6.0/ - 5 .0 

The biplane Tiger Cub is available in kit form or off-the-shelf 
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Reliable defense suppression is vital 
to counter the dense threat environ
ment of enemy antiaircraft rad~ 
systems. 

The HARM High-Speed Anti
Radiation Missile has the capability 
and flexibility to counter these exist-

• ing and future radar threats. Long 
range, high speed, broad frequency 
coverage, and onboard software 
adaptibility are key HARM features 
that provide this capability. That's 
why Texas Instruments is on target 
with anti-radar technology. 

Produced by TI for both the U.S. 
Navy and Air Force defense sup
pression missions, HARM has been 
flight certified on the A-7E, F-4G 
Wild Weasel plus the F/A-18 and is 
currently being evaluated for use on 
the A-6E, EA-6B, and Tornado. 

HARM - on target for the 80's, 
.... and beyond. 

TEXAS 
INSI'RUMENTS 

TI is also on target with precision 
weapon guidance systems, terrain
following and ocean surveillance 
radars, FLIR imaging systems, and 
communications/navigation systems. 
All featuring tomorrow's technol
ogy, today. 

Depend on TI for reliable ad
vanced electronics systems to solve 
defense mission needs. 
Texas Instruments Incorporated 
HARM/Defense Suppression~ 
Division, P.O. Box 226015, 'Ii 
M/S 3405, Dallas, TX 75266 



NG, 
MNG, 

AND 
FIGHnNG 
The US Navy looks to 
new systems and to new 
concepts to maintain its 
maritime edge. 

BY EDGAR ULSAMER 
SENIOR EDITOR (POLICY & TECHNOLOGY) 

SOVIET SSBN s, the nuclear-powered ballistic missile
launching submarines, and associated SSNs, the 

attack submarines that ride shotgun for them, have 
shown over the past few years an increasing "strong 
interest to operate extensively in the marginal 'ice zone' 
of the Arctic," according to Adm. James D. Watkins, 
Chief of Naval Operations. This term. he explained to a 
group of Pentagon correspondents, means ice ofa thick
ness of up to about three meters that submerged sub
marines can break through by means of their buoyancy 
and special hardpoints. 

Because of security considerations, he declined to say 
whether the Soviets have as yet "demonstrated a capa
bility" for such under-ice combat operations, but ac
knowledged that this "noisy, confusing, and complex 
environment" could provide a haven for the Soviet 
SSBNs to hide in. The US Navy, in contrast, has no 
plans to operate its SSBNs under the polar ice. US 
submarines, he claimed, are sufficiently quiet, and 
hence presumably undetectable by Soviet ASW (anti
submarine warfare) forces, to roam freely under "some 
30,000,000 square miles" of open ocean areas. 

The Soviet intent to stake out such a sanctuary for 
their SLBM-launching submarines, on the other hand. 
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caused the Navy to step up under-ice training operations 
by its SSN-688 and SSN-637 attack submarines that in 
case of war would attempt to hunt down and kill the 
Soviet SSBNs before they could launch their missiles 
against US targets. Both the US and the Soviets, he 
suggested, treat their SSBN s as secure strategic reserve 
forces, the ultimate "ace in the hole" that neither side 
would use or expend early. Rather, the SSBN s can be 
played as the last bargaining chip for negotiating a favor
able war termination by the side whose strategic sub
marine fleet is still intact. Admiral Watkins said "that is 
why [the Soviets] would keep their forces under the 
ice-to keep them as a viable force which after a nuclear 
exchange [would become] a key bargaining tool." 

Even though actions of this type might trigger con
cerns about destabilizing the balance of nuclear deter
rence, the National Command Authorities must be 
given the option, at the outset of nuclear conflict, to go 
after the Soviet submarines hiding under the ice, he 
said. lf-"as we expecf'-there are Soviet naval forces 
in that part of the world, "we better know how to fight in 
that region. It's a very new and complex concept les
pecially during the Arctic winter] when the ice cap gets 
very thick and there is little separation between the ice 
and the ocean bottom." 

From the submariner's point of view, under-ice opera
tions hinge on such questions as . "Where is the ice 
above you and the floor below you? Am I moving into the 
valley of death by entering a canyon that I can't get out 
of? Do you have too much ice above you and not enough 
ouoyancy in the submarine to break through?" It's a 
tough, noisy environment because of the drifting ice 
floes and varying ice thicknesses . 

These lurking dangers notwithstanding, the US Navy 
is putting increased emphasis on under-ice operations, 
including extensive under-ice exercises by submarines 
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FACING PAGE: The Soviet's nuclear-powered, deep-diving, 
titanium-hulled Alfa-class torpedo attack submarine is the 
world's fastest. ABOVE: The Delta Ill SSBN carries sixteen 
liquid-fueled MIRVed SS-N-18 SLBMs. LEFT: The first 25,000-
ton Typhoon-class SSBN armed with twenty launchers for the 
MIRVed SS-NX-20 SLBM will be operational in 1983. 

from both the Pacific and Atlantic Fleets that "marry up 
at the North Pole," according to the Chief of Naval 
Operations. Although the Navy has "known how to 
work under the ice for years," there remain some ques
tions about modifying the soft ware of the computers 
aboard the submarines for such operations as well as to 
the effects of this unique environment on weapons per
formance, especially torpedoes, he said. 

The US, over the past thirty years, has carried out 
extensive oceanographic research in the polar region 
with the result that "we really have very good informa
tion about the ice, its movement, and its characteristics. 
. .. We are quite confident that we can navigate up there 
[except for] that time of year when the ice depth comes 
down and squashes the distance between the bottom of 
the ice and the floor under" the submarine. All the 
SSN-688s now coming off the line are equipped with the 
special hardpoints-using high-strength steels-on their 
sailplanes needed to push through the ice cover, accord
ing to Admiral Watkins. There are also tentative plans to 
retrofit older SSN-688 attack submarines with hard
points of this type. 

Soviet Submarine Technology 
Even though the Chief of Naval Operations was bull

ish about the US Navy 's continuing ability to best Soviet 
forces in all aspects of submarine warfare-from as
sured survivability of US SSBN s to denial of that surviv
ability to Soviet SSBNs-he pointed out that there are 
aspects of the Soviet submarine program that "we need 
to worry about.'' For one, he warned, "the new Soviet 
submarines are much quieter" than the previous de
signs, with the result that the oceans are getting to be 
"more opaque [because] they are learning how to hide in 
them much as we have learned" to do. 

The US Navy, therefore, considers it imperative to 
begin development of a new, improved SSN attack sub
marine that "will take us well beyond the turn of the 
century and keep our lead over the Soviet Union" in 
submarine technology, Admiral Watkins, a former sub-
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The F version of the Tu-95 Bear strategic bomber serves in an ASW role. Some of these bombers are based in Cuba and threaten 
US submarines stationed at King's Bay, Ga. 

marine skipper, explained. The new design will be faster, 
dive deeper, carry about twice the amount of weapons of 
the SSN-688, and "take advantage of all the modern 
technology [especially in the sensor field] to permit us 
to stay inside the Soviet acoustical envelope while he 
can't get inside of ours," he pointed out. 

While the Los Angeles-class attack submarines, the 
SSN-688s, provide these capabilities against currently 
operational Soviet naval systems, the scope and rate of 
that country's modernization program are "working 
against us. We are talking about a submarine that lwon't 
enter our inventory] until 1996." If the US vacillates in 
developing and deploying an advanced technology killer 
submarine, the Chief of Naval Operations said, the 
country might lose this pivotal element of "sea-control 
superiority that we have over the Soviets." 

The proposed new SSN program-which the Navy 
plans to start in next year's budget request-envisions a 
design with a submerged displacement in the 7 ,000- to 
10,000-ton range that can launch a variety of cruise 
missiles from its torpedo tubes. The new SSN also will 
be able to launch the Harpoon antiship missile from a 
submerged position, as well as advanced technology 
torpedoes and a variety of deception devices, according 
to Admiral Watkins. 

Follow-on to the Trident 
While the Chief of Naval Operations stressed the im

portance of modernizing the SSBN force by expeditious 
deployment of the new Trident submarines. along with 
their C-4 and eventually D-5 SLBMs, he assigned a low 
priority to the development of a new small SSBN recom
mended by the President's Commission on Strategic 
Forces, the so-called Scowcroft Report. 

That report, which was endorsed and presented with
out change to Congress by the President as his official 
recommendation, called for the start of a research pro
gram "now on smaller ballistic-missile carrying sub
marines, each carrying fewer missiles than the Trident , 
as a potential follow-on to the Trident submarine forces . 
The objective of such research should be to design a 
submarine and missile system that would, as much as 
possible, reduce the value of each platform and also 
present radically different problems to a Soviet attacker 
than does the Trident submarine force ." 

A primary motive for the development of such a sub-
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marine, the report argued, is that a force consisting of a 
relatively few large submarines, each carrying on the 
order of200 warheads, tempts Soviet ASW forces with a 
small number of extremely lucrative targets. Agreeing in 
principle with the Presidential Commission's recom
mendation that the Navy ought to hedge against techno-. , 
logical breakthroughs in Soviet ASW, Admiral Watkins 
said the reality of the situation is that "we have spent 
hundreds of millions of dollars to validate the survivabil
ity of our force for many years to come. There is nothing 
on the docket that would indicate that we have less than 
nearly a 100 percent survivability for the SSBN force 
until the turn of the century." He therefore recom
mended against major investments in the development 
of a smaller SSBN-accommodating perhaps four 
SLBM launch tubes compared to the Trident's twenty
four-at this time: ·~we don't have enough resources to 
do everything, and my feeling is that ... with ·small 
amounts of R&D trickling into [such a] concept, we can 
be ready if that in fact is the way to break out in an ASW 
context." 

Increasing Soviet emphasis on cruise missile-launch
ing submarines is probably an attempt on their part to 
counter US deployment of SLCMs (sea-launched 
Tomahawk cruise missiles), according to Admiral 
Watkins. While the Soviets were ahead of this country 
for several years in the operational deployment of such 
weapons, the US Navy managed to leapfrog the Soviets 
by fielding technologically advanced SLCMs. 

The Soviets, however, have fielded their first Oscar 
SSGN. With a displacement of about 14,000 tons, it is 
the world's largest submarine and accommodates twen
ty-four nuclear-armed cruise missiles. At the same time, 
the Soviet Union is converting some older Ylinkee-class. 
SSBN s to SSGN cruise missile launchers. A new Soviet 
SLCM, the SS-NX-21 that is compatible with submarine 
torpedo tubes and that has a range of about 3,000 kilo
meters, is about to enter the operational inventory. The 
conversion of Yankee-class submarines, Admiral 
Watkins suggested, represents probably a quick-fix so
lution on the part of the Soviets because these "subma
rines are very noisy. I just don't believe that they will 
want to [put] all their eggs in one basket because they 
woul_g be easy prey for us ." 

The Navy, he said, has put three submarines equipped 
with Tomahawk SLCMs into operation so far, and more 
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are coming on line. In addition, Tomahawk cruise mis
siles are also being deployed on other vessels, including 
the recommissioned battleship Nell' Jersey. In addition, 
SLCMs will be used by other surface ships in armored 
6ox launchers as well as in vertical launch systems that 
make it possible to fire a number of cruise missiles 
virtually simultaneously. 

Recent incidents off the Swedish coast suggesting the 
presence of Soviet remote-controlled deep-sub
mergence vehicles militate for slight shifts in emphasis 
on the part of the US Navy's ASW operations, Admiral 
Watkins acknowledged. "We are reemphasizing the 
other assets of ASW which have declined over the past 
twenty years [such as] active sonar and active ap
proaches to underwater acoustics" that are most effec
tive in shallow waters. The "beauty" of the US ASW 
system, he stressed, is the synergism of a variety of 
forces and capabilities arrayed in a "defense-in-depth 
fashion." 

The outer zone of the Navy's layered ASW strategy is 
positioned in forward areas and barriers and involves 
long-range, land-based P-3 patrol aircraft and attack 
submarines supported by undersea surveillance sys
tems. Attack submarines operating in concert with car
rier battle groups, carrier-based S-3 aircraft, and surface 
combatants equipped with towed-array passive sonar 
systems and LAMPS helicopters form a middle zone of 
ASW protection. Finally, an inner defensive zone is 
provided by hull-mounted active sonars and by carrier
based helicopters . A variety of weapons, from advanced 
~echnology torpedoes that can hunt their quarry in high
sea states, under ice, and in the presence of intensive 
countermeasures, to long-range antisubmarine rockets 
provide the actual kill mechanism for the layered ASW 
system. 

ASW Surveillance Capabilities 
ASW surveillance capabilities include fixed undersea 

surveillance networks. This sensor network is vulner
able, however, and as Admiral Watkins put it, "We know 
the Soviets have targeted it and will try to put it out of 
commission early" in case of conflict. For that reason, 
the Navy is developing a new mobile surveillance sys
tem, the TAGOS Surveillance Towed-Array Sonar Sys
tem (SURTASS) that complements the fixed system and 
provides the necessary flexibility to respond to changes 
in Soviet submarine deployment patterns and to extend 
coverage to remote ocean areas not presently monitored 
by fixed systems. 
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Adm. James D. Watkins, 
Chief of Naval Opera
tions, believes the Navy 
is the nation's escalato
ry control agent and, 
with the Marines, is the 
prime deterrent force in 
peacetime. Naval forces 
"offer a unique means 
to influence or even 
prevent conflict-es
pecially in areas where 
access is precluded or 
restricted in peace-
time ... " he said. 

Yet another new ASW surveillance system, the 
Rapidly Deployable Surveillance System (ROSS), is un
der development. ROSS will be dropped from aircraft to 
provide undersea surveillance as needed to augment or 
replace other sensors in rapid fashion . 

Because the Navy takes ASW surveillance data from 
such a broad range of sensors and shapes them into an 
integrated intelligence product, "we are able to track the 
Soviet submarines in a far more effective fashion than 
they can ours," according to Admiral Watkins . As a 
result, he suggested, the Soviets are more concerned 
about their SSBN force than any of their other forces at 
sea. While he described the Soviet SSBN force as cau
tious and generally inclined to "keep out of our lair," he 
said that Moscow is displaying new boldness by en
croaching incrementally on the US Navy in its own 
backyard. 

Pointing out that the Soviets are now operating 
Tu-95Fs-an ASW version of the strategic Bear bomb
er-out of Cuba on a regular basis, he suggested that 
"we are in a new ball game with them [now stationed 
just] a few hundred miles from King's Bay, Ga.," a major 
US submarine base . The Soviets, he said, are moving in 
on US bases "little by little, adding submarines, adding 
[Tu-95Fs], adding 63,000 tons of weaponry in 1981 and 
68,000 tons in 1982. So it's a new ball game and we are 
very concerned ." 

Carriers No "Sitting Ducks"? 
President Reagan termed US maritime superiority a 

national necessity last year, explaining that "we must be 
able in time of emergency to venture in harm's way, 
controlling air, surface, and subsurface areas to assure 
access to all the oceans of the world. Failure to do so will 
leave the credibility of our conventional defense forces 
in doubt." This rationale underlies the Administration's 
commitment to "building a 600-ship fleet including fif
teen carrier battle groups,"' he explained at the recom
missioning of the USS New Jersey. 

Achievement of this goal, according to Admiral 
Watkins, requires a "combined arms" approach that 

The Soviets have added a new nuclear-powered cruise-missile 
Oscar-•c/ass attack submarine to their modern fleet in an 
attempt to counter US deployment of the Tomahawk sea• 
launched cruise missile. 
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depends on the contributions of other US air and land 
assets and allied forces . As he explained, "Air Force 
capabilities in warning, surveillance and targeting, com
mand and control, electronic watfare, and in-flight re
fueling will contribute to our overall capacity to wage 
war at and from the sea. We also depend on contribu
tions from our allies, such as their 140-plus diesel sub
marines which are well-versed in their local waters and 
best employed in executing special missions in those 
areas." 

The US Navy, the Chief of Naval Operations said, 
thinks of itself as "the escalatory control agent for the 
country. We are the prime element of deterrence, along 
with the Marines, in peacetime." He defined the latter 
term as including various crisis buildup phases. Naval 
forces, according to Admiral Watkins, "offer a unique 
means to influence or even prevent conflict-especially 
in areas where access is precluded or restricted in peace
time-because of their ability to deploy rapidly with 
logistics support independent of extensive foreign bas
ing or overflight rights." He argued that "carrier battle 
groups supported by attack submarines, land-based avi
ation, and surveillance assets possess the combat capa
bility necessary to operate successfully, even in high
threat areas." 

The key to prevailing against the principal adversary, 
the Soviet Navy, according to the CNO, is "to fight more 
intelligently and effectively. We must not only plan to 
defeat his forces, but also to defeat his strategy and his 
will to resist. The Naval War College is being revitalized 
as a crucible for strategic and tactical thinking to ensure 
that we will be able to 'fight smart' if war comes. 

"Our efforts in this area include developing a better 
understanding of Soviet thought processes and inherent 
strengths and weaknesses in order to counter and ex
ploit them. We are now rotating some of our most highly 
qualified officers to the War College immediately after 
they complete assignments as commanding officers of 
our operational ships and aircraft squadrons. Exposure 
of our finest, tactically proven professionals to strategic 
t~inking at the Naval War College should prove a superb 
opportunity to test the tactical and strategic thinking 
over a wide variety of applications. 

"One clear payoff will be a cadre of tactically and 
strategically sound thinking commanders ready to move 
into key assignments ashore and subsequently at sea in 
more senior battle force roles. Moreover, by so doing, 
we will force more effective coupling between National 
Security, Defense, Unified Commanders, Service, In
ter-Service, Allied, and US Naval Commander at-sea 
strategies and implementing plans so that we can be 
confident we are optimizing the powerful potential of 
combined arms. All of our major future war games will 
be played from a combined arms point of view, avoiding 
the pitfalls of parochial, Navy-only wargaming, which 
can be misleading and unrealistic." 

How Flex Ops Works 
The Navy responded recently to the growing Soviet 

threat with a concept that is centered on the forward 
deployment of carrier battle groups and that is known a~ 
Flexible Operations, or Flex Ops. The new schedule 
maintains the carrier battle group presence at previous 
levels in the Mediterranean and the Pacific theaters 
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while reducing presence in the Indian Ocean from an 
average of one and one-half carrier battle groups to one 
continuously deployed group. This adjustment provides 
the opportunities for worldwide battle group training 
involving two or more carriers and for increased opera·~ 
tions in areas where carriers have seldom operated in 
the past, such as the Caribbean, the Sea of Japan, and 
the Northwest Pacific. 

The Navy believes that the flex-ops schedule reduces 
the predictability of its carrier deployments and pro
vides the flexibility to increase presence in areas of,.. 
potential crises. Admiral Watkins graphically termed 
this strategy as one of"bobbing and weaving, so that we 
have a Navy that is moving around the world eight out of 
thirteen battle grpups at a given time." • 

In case of war in Europe, Admiral Watkins explained 
that the Navy's principal task would be to maintain the 
sea lines of communications so "that we can support our' 
forces and allies in Central Europe-that's our key role 
and our key task at sea is ASW and antiair warfare. 
These are big tasks and we don't have land-based air that 
c0vers everything. We work very closely, therefore, 
with the Air Force. For instance, in Iceland, it's AWACS 
aircraft, it's carrier air, and it's land-based air, all work., 
ing together to assure that we hold that important strate
gic jewel in the Atlantic." 

The global responsibilities of the US Navy require a 
minimum of fifteen carrier battle groups and four sur
face action groups centered on recommissioned battle
ships, according to Admiral Watkins. In turn, these 
forces, in combination with about I 00 attack sub:: 
marines, the Trident and Poseidon SSBNs, 110 escort 
ships, and essential sealift ships, create the need for the 
"600-ship Navy," the CNO stressed. The Navy's in
ventory at present is 512 ships and thirteen carrier battle 
groups. including four nuclear-powered carriers. 

Need to Beef Up the Pacific Fleet 
Among the areas that urgently require beefing up is.-. 

the Pacific off the Western Aleutians, Admiral Watkins 
stressed: "We simply don't have [adequate] defenses of 
the Western United States in that region unless we can 
bring Naval forces to bear. That's why we just operated 
up there with three battle groups along with some thirty 
Air Force aircraft [including F-15s, KC-10 tankers, and 
AWACS] and US Coast Guard and Canadian forces to· 
demonstrate that we are serious" about the defense of 
North America. 

Clearly one of the most contentious issues facing the 
Navy is the possibility that its expensive, highly visible 
carriers might be turned into sitting ducks in case of 
global conflict. Admiral Watkins rejected the "simplicity 
of this argument. We know how to deal with the Soviets, 
how to use deception, how to use our forward-based 
[and] overhead intelligence. We know how to position 
our forces [and, therefore,] feel we won't be sitting 
ducks." • 

The National Academy of Sciences' National Re
search Council, he said, recently completed an exhaus.:'. 
tive study of "The Implications of Advancing Technolo
gy for Naval Aviation" that concluded that "the carrier is 
viable past the turn of the century." Specifically, the 
Council found that "the large aircraft carrier, and partic
ularly the nuclear-powered aircraft carrier with its air 
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group, will continue to be the Navy's most versatile and 
powerful surface warfare force element. The large air
craft carrier provides economy of scale, employs 
enough aircraft for sustained strike operations, and con
siderably enhances safety of operation for high-perfor
mance aircraft. 

"Evolving technologies will lead to changes in em
barked aircraft, weapons, distribution of function s , and 
particularly command control and communications (C3 ) 

capabilities . However, it would be difficult to suggest a 
more apt system with refuel, refurbish, rearm, and dam
age control for the same number of aircraft and to 
achieve the same responsiveness and time on station. 
The battle group centered on the large carrier will have 
greatest leverage for conventional limited wars, includ
ing the leading edge of threat scenarios with the Soviet 
Union." 

The Need for Change 
The study did foresee some problems and the need for 

change , however. Out of the approximately seventy air
craft aboard the average carrier, only half, between thir
ty and forty, are available for offensive operations while 
the rest are needed for defensive missions. The offen
sively employed aircraft "can do little damage to the 

opposing target complex unless they rev1 s1t 1t many 
times, with cumulative attrition that could be fatal in the 
case of adequate enemy defenses. ln present circum
stances, the carrier is therefore at risk for periods that 
are too long, the attack aircraft are likely to be lost to 
target-area defenses before their mission is completed, 
and the political consequences of long war and collateral 
nontactical damage are likely to be severe ." according to 
the National Re search Council's Naval Studies Board. 

As the Soviet threat impels major growth in both ASW 
and air defenses, the offensive power of the carrier's 
aviation assets plummets. As the study point s out, 'This 
is even more dramatic if the cost of accompanying defen
sive ships is included. The growth of land-based and 
shipboard defenses at and around targets has further 
diminished the capability of the offensive airpower that 
remains on the carrier." 

The Naval Studies Board suggested two remedies for 
these adverse trends, "off-loading defensive 'overhead' 
from the carrier to increase the size of its offensive air 
arm , and . .. increasing the offensive power of that air 
arm." In the first instance, the study foresaw the poten
tial for major relief in the form of technologically ad
vanced combat ships. These ships, the Board predicted, 
"would be primarily missile carriers that can keep up 

The Kiev, pictured above with Forger fighter-bombers on deck, is the lead ship of the Kiev-class guided missile VISTOL aircraft 
carriers. A fourth Kiev-class carrier is expected to join the fleet in 1984. 
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with the big decks in heavy seas-an essential require
ment if the carrier battle group is to survive high-speed 
transit while under attack. Some of these ships could be 
air-capable to launch sensor-carrying aircraft for target 
localization and forward control of long-range missiles. 

"New ship design concepts, particularly SWATH 
[Small Waterplane Twin Hull], can provide this capabili
ty. Similarly, ship concepts such as the improved high 
length-to-beam ratio SES [surface effect ship] will be 
able to provide fast-deployment, air-capable amphibi
ous assault and combat air support more effectively than 
current conventional designs." 

By basing V/STOL aircraft aboard combat ships of 
either the SWATH or SES type, the Navy could enhance 
the offensive power of large aircraft carriers by reducing 
the traffic demands of support aircraft ·on their limited 
deck space, according to the Naval Studies Board . 

The study dealt rather gingerly with the potential long
term impact of highly accurate cruise missiles and con
ventionally armed ballistic missiles on the naval forces 
of the future, referring to them elliptically as the "main 
agents" of change. 

The Navy and Stealth Technology 
Another area of major concern for the Navy, es

pecially so far as its aircraft carriers are concerned, is 
Stealth technology, in particular the prospect of a "full 
Stealth environment." The Navy, he explained, has elic
ited advice on how to deal with this new technology from 
a number of prominent scientists and other experts, and 
is on the road to meeting this challenge. 

On balance, he was sanguine that the "defense-in
depth" approach of the Navy's carrier battle groups will 
work even in a stressed environment. The concept in
volves three concentric defense zones consisting of an 
outer zone, a surface-to-air missile (SAM) zone, and a 
point defense zone. The Navy's current Five-Year Plan 
calls for significant boosts in defense-in-depth capabili
ties across the board. 

The outer defensive ring will be made up of carrier
based E-2C early warning aircraft, fighter interceptors 
of the F-4, F-14, and F-18 type, and EA-68 electronic 
warfare aircraft. The SAM zone is formed by the antiair 
warfare ships, which include the new CG-47 cruisers 
and DDG-51 destroyers. Finally, point defense is pro
vided by short-range SAMs, such as the NATO Sea 
Sparrow, antiaircraft guns of the Vulcan Phalanx type, 
and electronic warfare and decoy systems. 

Understandably, Navy doctrine is skewed toward in
tercepting enemy bombers in the outer defense zone, 
before they can launch standoff missiles . This means 
enough early warning to get a large portion of the battle 
group's fighter complement in position to engage the 
bombers. For this reason, the Navy's Integrated Tactical 
Surveillance System (lTSS) is to be augmented by a 
tactical over-the-horizon (0TH) radar capable of detect
ing intruding aircraft up to 1,800 nautical miles away 
from their base sites. Related C3I (command control 
communications and intelligence) improvements are to 
strengthen the Navy's ability to deploy carrier-based 
aircraft in time to thwart the launch of standoff missiles 
by attacking bomber forces. 

One of the most critical naval air defense weapons is 
the new Aegis area defense missile system, which has a 
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range of about ninety miles. Although hot designed to 
intercept Soviet Backfire bombers before they can 
launch their 200-mile standoff missiles, Aegis, used in 
concert with effective jamming and deception tech
niques, can prevent these bombers from launching'' 
standoff missiles, according to Admiral Watkins. In a 
recent series of fourteen Aegis test shots, the system 
brought down incoming missiles in thirteen instances, ,_ 
he said, adding that the intercepts ranged from targets 
traveling as fast as Mach 2.5 and as high as 75,000feet to 
as slow as Mach 0.9 and as low as forty feet off the water ... 1'1 

While the Navy lacks targets that can simulate super
sonic sea-skimming missiles, extrapolation of data from 
the recent Aegis test shots suggest that the system is 
capable of coping with such threats . Aegis, he said, "is ' 
the finest system the Navy has ever [fielded] to bring 
down either aircraft or missiles," including salvos of 
small-radar-cross-section missiles. Whether or not ~ 
Aegis in its present configuration will be effective 
against "stealthy" missiles is not yet clear, "but we are 
working the problem," Admiral Watkins said. 

A Carrier Battle Force Scenario 
The pivot of the Navy's efforts to prevent its carriers 1, 

from becoming sitting ducks in case of war with the 
Soviet Union is how they will be deployed. 

In the CNO's view, this country's SSN attack sub
marines would be assigned the brunt of the offensive • 
naval mission . The performance of that force would 
determine this country's ability to control the seas in a 
protracted war, he suggested . Key here, of course,,. 
would be the ability of the US SSNs to hunt down aod 
kill the Soviet SSBNs under the polar ice or in any of 
their other bastions-the Bering Sea, the Norwegian 
Sea, the Sea of Japan, the Sea of Okhotsk, the White 
Sea, or wherever-the CNO asserted. 

1\vo main factors qualify the SSNs for this task, he 
added: They are least vulnerable, among all elements of 
the fleet, to the land-based Soviet air forces that will be~• 
protecting the SSBNs and, because US submarine tech
nology is ahead of that of the Soviet Union by between 
five and eight years, they enjoy an intrinsic advantage 
over their quarry, the Soviet SSBNs. As a result, the 
CNO said, "I expect that the SSNs would be employed 
early on [in case of war with the Soviet Union] to stir the' 
pot and take the focus off other elements of naval 1 

power." 
The carriers, on the other hand, would probably be 

moved to areas "where they can maintain air superi-,. 
ority, coupled with our Air Force counterparts, Lin such 
places as] Iceland, the Azores, and the like. I would 
expect them to move to the Mediterranean to the extent, 
they are needed there for sea control and to project 
[power] to shore because we have inadequate air support 
in the Southern Region of NATO." He suggested that it 
probably would be unwise to move as many as four • 
carriers into the Mediterranean immediately, even 
though their offensive air capabilities would be needed 
in the region; a better way would be to keep "two car-•" 
riers in the western Mediterranean until we know what 
we can do against the Soviet air coming out of the 
Crimea." 

On balance, he concluded, "we are comfortable with 
our maritime strategy. We know it works." ■ 
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Logic said no one 
could be alive in the 
B-52, but something 
drew Capt. Brent 
Diefenbach to the 
blazing bomber. 

• BY JOHN L. FRISBEE 

LIN EBA KER II, the eleven-day 
bombing campaign of Decem

ber 1972 that persuaded North Viet
nam to sign a cease-fire, had been 
halted on Christmas Day. Now it 
1was the night of December 26 and 
the operation was on again. The 
B-52 with Lt. Robert Hymel as co
pilot was assigned a target near 
Hanoi. Everyone knew the North 
Vietnamese had used the bombing 
break to restock and repair their 
surface-to-air missile (SAM) sites. 
It was going to be a rough night. 

As Hymel's B-52 dropped its 
bombs and turned off target, the 
rear gunner calle<l Lwo SAMs t:0111-

ing up. Despite evasive action by the 
B-52, the missiles exploded just to 
the right of the bomber, wounding 
the gunner, knocking out two en
gines, and causing major fuel leaks 
and other undetermined damage. 
The aircraft commander headed for 
an emergency landing at Da Nang, 
then decided that, with several re
fuelings, they could make it back to 
their base at U-Tapao, in Thailand. 
The wounded gunner would have 
better medical treatment there. 

Shortly after midnight, the BUFF 
started a straight-in approach to the 
Thai base. Capt. Brent Diefenbach, 
a B-52 aircraft commander who had 
just returned from a mission in the 
North, sat in a crew bus, waiting to 
cross the end of the runway as 
Hymel 's battle-damaged bomber 
neared the runway lights. The ap
proach didn't look or sound right. 
Suddenly, the aircraft veered to the 
left and the engines roared as power 
was added for a go-around. Diefen
bach watched, horrified, as the big 
bomber pitched up, plunged to earth 
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about a mile beyond the runway, and 
exploded in a ball of fire. 

Diefenbach later remembered the 
compulsive thought that he had to 
get to the crash site. "It appeared 
obvious to me that no one was alive, 
but something kept drawing me to 
go." He knew he had to get there 
fast. Jumping off the bus, he went 
out an entrance gate and climbed 
aboard a Thai bus that was headed 
in the direction of the crash. When 
the driver refused to go farther, 
Diefenbach ran down the road to
ward the burning B-52 until he spot
ted a path in the tall grass that 
seemed to lead to the aircraft. 

"For a second," Diefenbach re
called, "I thought, 'Why go on? No 
one is alive in that inferno.'" But 
again he felt impelled, almost 
against his will. He approached the 
wreckage, shouting to see if anyone 
was alive. To his surprise, he heard 

"For a second I thought, 'Why go on? 
No one is alive in that inferno.' " 

a voice inside the bomber calling for 
help. Rolling down the sleeves of his 
flight suit for protection against the 
heat, he entered the burning plane 
amidst a fusillade of exploding am
munition and pressure lines. There 
was no way of knowing if bombs 
were still aboard. 

Diefenbach followed the cries
the only sign of life-through a pall 
of smoke to find copilot Hymel, 
badly injured, crumpled in a posi
tion that prevented him from un
buckling his seat harness, and with 
one fractured leg trapped in the 
wreckage. Diefenbach remembers 
accusing Hymel of not helping and 
of falling · asleep -"anything to 
keep him conscious." In despera
tion, Hymel told his rescuer to cut 
off the leg if he had to. Finally, 
working together for what seemed 
an eternity, they were able to free 
the iajured man. "By that time, the 
explosions [and] the heat were near
er than I care to think about." 

Diefenbach dragged Hymel out of 
the fuselage and carried him away 
from the blazing wreckjust as a heli
copter and fire trucks arrived. The 
rescue crew was unable to approach 
the B-52, now engulfed in flames. 

Lieutenant Hymel was air-evacu
ated to Clark Air Base in the Philip
pines, then to a hospital in the 
States where he eventually re
covered from multiple fractures and 
lacerations. 

After Diefenbach had reported 
details of the rescue to the wing 
commander· and his staff, he was 
taken to the base hospital "for some 
minor repairs and bandages." Some 
time later, he discovered there were 
"a lot of thank you 'sin order for the 
Chief Pilot in the Sky." He had ex-

~ tricated the copilot from an armed 
~ ejection seat. That it had not fired in 
1 the struggle to free Hymel was a 
.c miracle within a miraculous and he
j roic rescue, for which the Com
~ mander in Chief of Strategic Air 
1 Command, Gen. John C. Meyer, 

presented Capt. Brent Diefenbach 
the Airman's Medal. ■ 
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AIRMAN'S 
BOOKSHELF 

Island Power in the Caribbean 

The Cuban Threat, by Carla 
Anne Robbins . McGraw-Hill, 
New York, N. Y., 1983. 351 pages 
with index, notes, and photo
graphs. $17.95. 

Since Fidel Castro came to power 
and established a Communist gov
ernment in Cuba some two decades 
ago, the "Cuban threat " has been a 
major concern of US policymakers. 
But, according to Carla Robbins, that 
concern and the policy resulting from 
it have often been flawed by prejudice 
and hostility, and by the failure of 
Americans to understand Cuban ob
jectives and policies. 

This book attempts to explain the 
foreign policies of Castro's Cuba. It 
also seeks to identify some of the 
myths and assumptions that have in
fluenced American policy toward 
Cuba, and to suggest policy alterna
tives for the future. 

Robbins traces the evolution of 
Cuban foreign policy from Castro's at
tempts to export revolution to other 
Latin American states during the 
1960s, through the resulting Cuban 
isolation and frustration of the 1970s, 
and, finally, to the far-ranging ac
tivities of thousands of Cuban troops 
and civilian advisors in Africa and the 
Caribbean in the 1980s. She shows 
that the Cubans have learned from 
both failure and success, and that 
their foreign policy has moved from 
reckless adventurism to careful prag
matism. 

While Cuba remains committed to 
armed struggle against the existing 
economic and social order, Cuban 
policy has been moderated by US 
hostility, Soviet restraint, and Third 
World suspicion. 

Hostility between Cuba and the 
United States came easily for both na
tions : Cuban nationalism resented 
the long history of US intervention in 
Cuban affairs, and the US was in
censed at Cuba's drift toward commu
nism, which was seen as a breach of 
the Monroe Doctrine. The Bay of Pigs 
invasion, the October 1962 missile 
crisis, and US-sponsored economic 
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and political isolation of Cuba fol
lowed. 

Robbins traces the growth of this 
hostility and claims that, despite hos
tility, a break in US-Cuban relations 
was not "inevitable." She argues that 
irrational obsession on both sides 
obstructed accommodation. 

In contrast to the growth of US
Cuban hostility, the alliance between 
Cuba and the Soviet Union was a less
likely development. The Soviets were 
surprised by the Cuban revolution , 
viewed the Caribbean as a US sphere 
of influence, and initially suspected 
that Soviet support of Cuba might 
alienate other Latin American states 
and provoke US military intervention. 

Robbins believes that Castro's 1961 
public avowal of socialism was in
tended to force the Soviet Union to 
support the Cuban revolution openly 
or risk charges of ideological hypoc
risy from China and the Third World . 

This strategy worked, and by 1962 
Moscow had committed itself fully to 
the defense of Cuba, and had prepa
rations under way for the deployment 
of offensive Soviet missiles on the is
land. But relations between these two 
socialist states were frequently 
strained : The Cubans were resentful 
and uneasy about being excluded 
from the US-Soviet negotiations to re
solve the missile crisis; and the Sovi
ets felt compelled to use economic 
blackmail to restrain risky Cuban poli 
cies that threatened to embroil the su
perpowers in conflict. 

Castro sought to maintain some in
dependence from the Soviets-while 
continuing t.o enjoy their military pro
tection-through an active role in the 
Nonaligned Movement. In Robbins's 
view, this Cuban strategy helps ex
plain Castro's initial commitment of 
troops and advisors in Africa. 

Carla Robbins's analysis of relation
ships between Cuba and its friends 
and enemies is an important and use
ful book for anyone who seeks a bet
ter understanding of US policy op
tions in the Third World in general, or 
the Caribbean in particular. Her most 
valuable contribution is a convincing 
description of the myths that haunt 
US policy toward Cuba: 

That Cuba is a Soviet pawn ; that 
Cubans are everywhere ; that Cubans 
are always subversive; that Cubans al- • 
ways win; that Cubans are interna
tional outlaws; that everyone agrees 
with the US view of Cuba. 

While debunking these myths, Rob-• 
bins remains objective . She con
cludes that "the real Cuban threat 
may be the reaction that forces the , 
United States into untenable al
liances with right-wing regimes, in
volves the United States in unpopular 
and often illegal overseas entangle~• 
ments, alienates many of its citizens, 
and undercuts its prestige and influ
ence abroad. 

"The real Cuban threat, " says Rob
bins, "may well come from within the 
United States." That thesis clearly de
serves thoughtful consideration, even 
if it is rejected. 

-Reviewed by Lt. Col. Drue L. 
DeBerry, USAF, currently a 
Senior Fellow with the Atlan
tic Council. 

A Time to Die 

The Sacred Warriors , by Dennis 
and Peggy Warner with Cmdr. 
Sadao Seno, JMSDF (Ret.). Van 
Nostrand Reinhold Co., New 
York, N. Y., 1982. 370 pages with 
index, maps, and photographs. 
$24.95. 

Nearly three years after its over
whelmingly successful attack on 
Pearl Harbor in 1941, Japan's military 
fortunes had reversed and it faced im
minent invasion of the home islands. 

In a desperate move to stave off de
feat, the Japanese organized a ka- , 
mikaze Special Attack Corps-the , 
"Divine Wind"-of aircraft on suicidal 
missions against Allied ships. 

Through interviews with those who 
launched the kamikaze attacks and 
those who survived them, the authors 
explore the motivation that impelled 
the Japanese to take such a drastic' 
measure and the Allied reaction to it. 

The Allies had been warned that the 
special attack force had been created, 
but as US Navy Adm. William "Bull" 
Halsey later noted, "I think that most 
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of us took it as sort of a token terror, a 
tissue-paper dragon." Th at paper 
dragon, according to the authors, 
sank at least fifty-seven ships, with 
.another eighty-five suffering either 
serious structural damage or heavy 
casualties. An additional 220 ships 
were afflicted with minor damage. 
During the aerial siege, the US lost 
12,000 men killed and 36,400 
wounded. 

On July 29, 1945, the US destroyer 
Callaghan, which had survived twelve 
previous kamikaze attacks, was the 
last ship to be sunk. Japan had sacri
ficed 3,900 pilots in the attacks, some 
as young as seventeen years of age. 

The Divine Wind-named for the ty
phoon that destroyed a Mongol inva
sion fleet that threatened Japan in the 
thirteenth century-while a desper
ate move was no mere whim of the 
Japanese. For centuries, Japanese 
youth had been instilled with the be
lief that death was a privileged way of 
serving the Emperor, who was indeed 
a "divine" being. Surrender in battle 
was a disgrace to one's self and to 
one's ancestors. 

In militaristic Japan, up to the con
clusion of the war these aspects of the 
samurai code applied even to the ci
vilian population. On the island of 
Saipan, as one example, this-along 
with fear of their fate in enemy hands 
-resulted in the suicides of thou
sands of men, women , and children to 
forestall capture by advancing Ameri
can troops. 

For the Allies at sea, the prospect of 
kamikaze aircraft in suicidal encoun
ters with ships shattered morale and 
shook the resolution of antiaircraft 
gunners. The Japanese pilots-there 
was no need for parachutes-were or
dered to aim for the weakest part of 
the ship. Unless stopped by anti
aircraft or combat air patrols, the ka
mikazes were certain to inflict heavy 
damage. 

It was a savage war, and American 
troops were not above reproach . In 
one grisly passage, the authors relate 
how bones and other parts of Ja
panese bodies were sent home as 
souvenirs. 

At the time of the kamikaze cam
paign , Dennis Warner was an Aus
tralian war correspondent aboard a 
ship that withstood two attacks. He 
and his wife are the coauthors of sev
eral books on Japan . Sadao Seno 
commanded a midget submarine in 
the closing months of the war and 
later became a war historian. 

"Americans who fight to live find it 
hard to realize that another people 
will fight to die," commented Admiral 
Halsey-a sentiment few Americans 
will dispute. The Sacred Warriors puts 
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the Japanese will toward self-destruc
tion- so difficult to understand even 
decades after the war-into perspec
tive. 

-Reviewed by Capt. Michael 
B. Perini, USAF, Contribut
ing Editor. 

New Books in Brief 

The Air Guard, by Rene J. Fran
cillon. This information-packed histo
ry of the Air National Guard-"the 
world 's fifth largest air force "
should prove a welcome addition to 
any airman's bookshelf. The text is or
ganized in three parts. Part I covers 
general ANG history, Part II deals with 
each individual flying unit of the ANG, 
and Part Ill catalogs all the aircraft 
ever flown by the Air Guard. The book 
is copiously illustrated with drawings 
and hundreds of photographs. In ad
dition, there is an extensive list of ta
bles, providing information rang ing 
from an accounting of pre-WW II 
Guard observation squadrons by date 
of activation to a chart giving aircraft 
specifications for current active ANG 
mission aircraft. With bibliography, 
footnotes, and index. Distributed by 
Motorbooks International; available 
from Aerofax, Inc., P. 0. Box 5337, 
Austin, Tex. 78763, 1983. 180 pages. 
$24.95. 

The Long Campaign: The History of 
the 15th Fighter Group in World War 
//, by John W. Lambert. The 15th 
Fighter Group-which saw action on 
both the first and last days of World 
War II-served honorably and val
iantly in battles with the Japanese at 
Pearl Harbor, lwo Jima, and above the 
Japanese home islands. When not en
gaged with the enemy, the group saw 
duty as a replacement training unit 
and provided air defense for the Ha
waiian Islands. The author, relying on 
official records and interviews with 
veterans of the 15th Fighter Group, 
has produced a detailed but highly 
readable account of the wartime ac
tivities of the unit. With illustrations, 
maps, glossary, appendices, and bib
liography. Available from Sunflower 
University Press, 1531 Yu ma, Box 
1009, Manhattan, Kan. 66502, 1982. 
186 pages. $35. 

Shooting Star, T-Bird and Starfire: A 
Famous Lockheed Family, by Lt. Col. 
Rhodes Arnold, USAF (Ret.). Colonel 
Arnold has leavened the discipline of 
the historian with the enthusiasm of 
the true aficionado in producing this 
general history of the US's first opera
tional jet fighter-the F-80 Shooting 
Star. In addition to the more than 100 
illustrations that accompany the text, 

the author has assembled ten appen
dices that provide supplementary in
formation on Star aircraft, including a 
chronology of the Star family, listings 
of foreign and civilian models, a sur
vey of preserved Stars, a serial num
ber listing, and more. Also featured is 
a section by five Star pilots who relate 
personal experiences with the F-80 
and who compare it with other air
craft they have flown. With bibliogra
phy and index. AZTEX Corp., P. 0. Box 
50046, Tucson, Ariz. 85703, 1982. 144 
pages. $12.95. 

UFOs: The Public Deceived, by 
Philip J. Klass. Despite the lack of a 
single shred of hard evidence to con
firm the existence of UFOs, a majority 
of Americans say they are convinced 
that flying saucers are real, and many 
believe that the US government and 
USAF have confirmed the existence 
of UFOs but are keeping the informa
tion from the public. Author Klass, an 
editor for Aviation Week & Space 
Technology magazine and a recog
nized authority on the UFO phenome
non, has written a fascinating ac
count of how this belief has come 
about because of wishful thinking,' 
credulous "UFOiogists," and outright 
deceptions by so-called "experts." All 
those who are convinced of the reality 
of UFOs would do well to study this 
straightforward, well-documented 
work. With appendix and index. Pro
metheus Books, 700 E. Amherst St., 
Buffalo, N. Y. 14215, 1983. 31 O pages. 
$17.95. 

V-Force: The History of Britain's Air
borne Deterrent, by Andrew Brookes. 
Though Britain's nuclear deterrent 
force now lurks deep beneath the 
waves of the world's oceans aboard 
Polaris submarines, at one time the 
British relied on their own nuclear 
"triad"-the V-Force of Valiant, Victor, 
and Vulcan bombers. In this detailed, 
scholarly work, author Brookes-a 
serving RAF officer who saw duty as a 
V-bomber commander-tells for the 
first time the story of the " Made in 
Britain" strategic strike force. (Read
ers may recall that Vulcan bombers 
were in the news last year when they 
were used to bomb the airfield at Port 
Stanley in the Falklands. Previous 
plans to mothball the Vulcans have 
been canceled, giving the venerable 
aircraft a new lease on life.) With ii· 
lustrations, select bibliography, and 
index. A Jane's publication available 
from Science Books International, 
Inc., Russia Wharf, 286 Congress St., 
Boston, Mass . 02210, 1983. 173 
pages. $19.95. 

-Reviewed by Hugh Winkler, 
Ass't Managing Editor. 
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VIEWPOINT 

Lessons From Our Heritage 
By Gen. T. R. Milton, USAF (Ret.), CONTRIBUTING EDITOR 

USAF's founding fa
thers knew that win
ning wars calls for su
perior numbers-and 
superior technology. 

Now and then it is 
pleasant to take a 
backward look. Not, as 
Satchel Paige put it, to 
see if anyone is gain
ing on us, but simply 
to have a look. Since 
backward looks tend 
to become the indul
gence of old age and 

the consequent source of much boredom 
among the young, the practice should not 
be overdone. But now and then, as we 
said, it can be pleasant to look back, even 
instructive. Besides, almost the entire his
tory of airpower is still within the living 
memory of some men I was with a short 
time ago. 

It is almost incredible to think that Ira 
Eaker and Pete Quesada, for instance, 
were around when the Army Air Corps was 
just beginning to attract attention. And 
while they never flew the very first military 
airplanes, they were intimately associated 
with those who did. The airplanes of 1920 
seem as far removed from the B-1 s and 
F-15s of today as the ships of Admiral De
catur from nuclear carriers. Still, since air
power's history is so compressed, some of 
those present at the creation are still 
around, very much a part of the scene. 

A few weeks ago the Chief of Staff, Gen
eral Gabriel , took time out from the Pen
tagon rat race to host a group of visitors 
from the Air Force's recent and distant 
past. 

Jimmy Doolittle was there, lively and in
terested as ever, the same Jimmy Doolittle 
whose aviation exploits occupy a substan
tial part of the Smithsonian Air and Space 
Museum: Doolittle, the daredevil air racer ; 
Dr. Doolittle, the aeronautical engineer; 
Doolittle, the test pilot and business exec
utive; Doolittle, Tokyo Raider, Medal of 
Honor recipient, and imaginative leader of 
the Eighth Air Force. His predecessor in 
the Eighth, the legendary Ira Eaker, was 
laid up this year but was only a phone call 
away. 

Eaker's fellow crew member on the 
Question Mark, that historic 1929 experi
ment in aerial refueling, Elwood "Pete" 
Quesada, was there. Just seeing him 
raised memories of the decisive role of the 
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Ninth Air Force in the Normandy invasion. 
Whatever doubts the ground generals 
might have harbored about the value of 
airpower disappeared on D-Day. The great 
invasion armada, one of the juiciest tar
gets ever, wallowed across the Channel to 
Normandy without seeing an enemy air
plane, nor did the troops ever see many 
thereafter. A few months before the inva
sion, Pete Quesada had promised a skepti
cal Winston Churchill there would be no 
Luftwaffe in the air on D-Day. It was, we 
should note, a promise, not a boast. 

It is hard to argue 
against the proposition 
that the side outnum
bered is the underdog. 

And while superior 
technology is a great 
force multiplier, even 

the best airplanes can 
only be one place at a 

time. 

The campaign against the Luftwaffe was 
the carefully planned result of thinking 
that had begun long before in the Air 
Corps Tactical School. Back in the twen
ties, men like Kenney, Chennault, Hansell , 
Eaker, Andrews, and Spaatz were develop
ing theories about airpower and the essen
tiality of air superiority. This was original 
thinking, and it had a great deal to do with 
the outcome of World War II. 

We can be thankful that the Germans, 
for all their brilliant ground war strategy, 
had no comparable airpower theoreti
cians. Although they had superior num
bers and excellent airplanes and pilots, 
they seemingly failed to grasp the essen
tiality of air superiority. As Quesada points 
out, if the Luftwaffe had concentrated on 
the RAF, the Battle of Britain could have 
gone the other way. 

Presumably, everyone now understands 
the need for air superiority. Enemy air 
must be dealt with before other tasks, like 
close support, can be given priority. The 
only question is how best to gain that su
periority. On that matter there appears to 
be some divergence of opinion-numbers 
vs. high technology. 

As in most such debates, one finds a 
certain amount of hyperbole. The high
numbers advocates cite dogfight statistics ' 
where F-5s have prevailed against F-15s. 
Apostles of high technology simply point 
to the recent Israeli-Syrian slaughter 
where the score was Israel 86, Syria 0. ~ 
While taking nothing away from the superb 
Israeli pilots, that one-sided fracas owes a 
great deal to technology. In particular, 
command and control plus intelligence
C31 in the current jargon-gave the Israelis 
an overpowering edge. Training , motiva
tion, and fine airplanes took care of the 
re~ • 

The argument approaches the point of 
absurdity when the debaters employ a 
time warp. Two F-16s, for example, could 
do the job at Schweinfurt, or on the othc.
side of the argument, 500 Messerschmitt 
Bf 109s would give an F-15 a bad time, if, 
that is, the F-15 pilot were foolish enough 
to engage at cannon range. 

A brilliant British engineer, Frederick 
William Lanchester, was interested in a 
number of things, among them military 
strategy. He studied various forms of con
flict on a mathematical basis, and his con
clusions resulted in Lanchester's Law. As a 
test, he applied the law to the Battle of 
Trafalgar with the satisfying conclusion 
that Nelson had intuitively followed the 
same logic . Briefly, and greatly over
simplified, Lanchester's Law states that 
the combat effectiveness of a force de
pends on the quality of the weapon sys
tems multiplied by the square of the size of 
the force. Numbers, then, in Lanchester's 
calculations, count for more than technol
ogy. 

He published his study on aerial warfare 
in 1916, and wars have become compli
cated beyond recognition since that time, 
but it is hard to argue against the proposi
tion that the side outnumbered is the un
derdog. And while superior technology is 
a great force multiplier, even the best air
planes can only be one place at a time. 

The founding fathers of the Air Force 
had no doubts. They saw the need for 
numbers, and they also knew they had to 
have superior equipment. The airplanes 
we had at the start of World War II-B-18s, 
P-36s, P-39s, and P-40s-would not have 
done the job in any numbers. To pull off air 
superiority with inferior airplanes, a time 
warp is necessary. But a handful of P-51 s' 
and B-17s-the F-15s and B-1s of their 
day-would not have done it either. Ira 
Eaker knew that better than anyone, and 
so he refused all pressures to use them 
piecemeal. When the Eighth went deep, it 
we~innumbera. ■ 
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CSD has sold its Sunnyvale, Califor, 
nia headquarters, and will centralize 
activities at its 5,200 acre complex, 30 
minutes away in South San Jose. Cen, 
tralization and the investment of $15 
million in new construction and im, 
provement of present facilities will 
make CSD the most modern, efficient 
and productive PROPULSION com, 
pany in the country. CSD will still be 
in the Santa Clara (Silicon) Valley, in 
close proximity to Stanford and the 
University of California, Berkeley, the 
cultural centers of the San Francisco 
Bay Area and the San Francisco and 
San Jose Airports. We're going south
for good! 

mUNITED 
TECHNOLOGIES 
CHEMICAL 

An Operating Division of Norden Systems SYSTEMS 
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THE BULLETIN 
BOARD 

By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

Eighth CMSAF Takes Office 
CMSgt. Sam E. Parish, who was 

SAC Senior Enlisted Advisor, was in
stalled on the first of this month as the 
eighth Chief Master Sergeant of the 
Air Force. (A1R FORCE Magazine will 
feature an extended interview with 
the new CMSAF next month.) 

Chief Parish succeeds retiring 
CMSAF Arthur L. Andrews, who told 
AIR FORCE Magazine, "It's been a won
derful two years-the very pinnacle of 
my career. I like to think I left the Air 
Force a little better than I found it, and 
I wish the very best of success to Chief 
Parish. The troops today are good, 
dedicated people, and I think he's 
going to find this job the best motiva
tor he's ever had." 

Chief Parish was one of three final
ists for the senior enlisted post 
among fourteen top nominees from 
throughout USAF. A central board at 
the Air Force Manpower and Person
nel Center (AFMPC) had selected Par
ish, CMSgt. James C. Binnicker, As
sistant for Chief Master Sergeant 
Matters at Hq. AFMPC, Randolph 
AFB, Tex. (and Chairman of AFA's En
listed Council), and CMSgt. Earl E. 
Dorris, Executive Officer with the De
fense Communications Agency, Ar
lington, Va ., as the final competitors. 

The three contenders-and, in a 
departure from previous practice , 
their wives-traveled to Washington , 
D. C., in June for final evaluation and 
ultimate selection by Air Force Chief 
of Staff Gen . Charles A. Gabriel. 

The new Chief Master Sergeant of the 
Air Force is CMSgt. Sam E. Parish. 

102 

Official Washington said good-bye 
to Chief Andrews last month at a spar
kling dinner at Bolling AFB. AFA was 
on hand and presented him a special 
AFA plaque. Summing up the Asso
ciation's respect and admiration for 
the accomplishments of his tenure, it 
read: "For more than thirty years of 
exceptional and dedicated service to 
the nation. His forthright and uncom
promising leadership style has indeli
bly marked his outstanding service to 
the enlisted men and women of the 
Air Force as the Senior Non-Commis
sioned Officer of the entire United 
States Air Force, 1981-83." 

Purple Heart Updating Urged 
Sen. John Warner (R-Va.) has offi

cially asked President Reagan to up
date the Executive Order covering the 
award of the Purple Heart. The Sena
tor says that the changing circum
stances under which today's military 
personnel serve make this necessary. 

Speaking to his colleagues on the 
Senate floor during the sixty-seventh 
national celebration of Flag Day, Sen
ator Warner said, "The existing guid
ance for the Purple Heart was formu
lated when there was far less terrorist 
threat and unconventional activity fo
cused toward our military. Today, 
members of the armed forces find 
themselves increasingly exposed to 
violence and injury in foreign lands 
acting in the line of duty, under Presi
dential orders." 

The award of the Purple Heart dates 
back to the Revolutionary War, when 
George Washington recognized those 
military men who had served with dis
tinction. Currently, it is generally re
stricted to those who have been killed 
or wounded in combat. 

Deaf Veterans Can Get 
Telecaption Recorders 

Qualified deaf veterans are now eli
gible to receive telecaption decoders 
free from VA. When attached to a tele
vision set, the decoder enables hear
ing-impaired viewers to read on the 
screen the dialogue of programs that 
have been previously closed cap
tioned. 

VA defines "qualified" in this in-

stance as a veteran whose hearing 
loss cannot be corrected by a hearing 
aid. Veterans should apply for the • 
benefit at the nearest VA faci I ity. Once 
eligibility is established, the VA will 
purchase the decoder for the veteran. ,_ 
They normally retail for just under 
$300. Currently, more than forty hours 
of TV programs each week are closed 
captioned . Additionally, twelve tea- ,. 
ture-length movies are available on 
home videocassettes. 

Retirees/Separatees Get Word ... 
A new regulation, AFR 211-46, For

eign Government Employment of Re
tirees, will implement a long-existing 
public law that requires retired Air 
Force members to get approval from 
the Secretary of the Air Force and the 
Secretary of State before taking a job c 
with a foreign government. The reg
ulation will provide specific Air Force 
direction to help base personnel of
fices better inform potential retirees 
about foreign employment rules. 

A retiree who accepts a job with a 
foreign government without approval 
may have pay withheld equal to the 
amount received from the job. In addi- • 
tion, there may be other penalties, de
pending on the circumstances. 

In a related move, PACAF Head- . 
quarters has tightened up its retire- t 
ment and discharge procedures and 
reminded members that getting out at 
the overseas location isn't guaran- ,..: 
teed and that not everyone will be . 
granted the privilege. 1 

PACAF is carefully screening each 
request for in-country separation in 
Japan, Korea, and the Republic of the 
Philippines. Members who have poor 
or questionable records are being,. 
turned down. Continued good rela
tions with host governments are key 
considerations behind the policy. 

About twenty to twenty-five re
quests for in-country separation are 
received by PACAF each month, and 
they' re approving about eigh ty-five \ 
percent. Most members, of course, 
cite em ployment and educational 
pursuits as prime reasons for getting 
out in the overseas location. Also not 
unusual is that the member is married 
to another military person . The 
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spouse may still have tour time left. 
Meanwhile, the Selective Service 

System has highlighted a little-known 
aspect of the law which requires mili
tary members born after January 1, 
1960, to register with Selective Ser
vice when they leave active duty if they 
have not previously done so. This ap
plies even if the member is going on 
into the National Guard or Reserve. 
Those who don't do this-and evi
dently many have not-may be sub
ject to prosecution. Any US Post Of
fice is the place to go for this, 
although the Selective Service is 
pressing the military to include the 
opportunity to sign up as part of exit 
processing. 

Eglin Hospital First with HIS 
The Eglin Regional Hospital is the 

first in the Air Force to come on line 
with a new data automation system 
called HIS-the Hospital Information 
System. 

The system will allow health-care 
providers direct access to patient 
information and, in turn, patients 
should see more efficient scheduling 
of appointments and faster service 
from hospital departments. 

Whenever a patient makes an ap
pointment, picks up a prescription, 
receives treatment , is administered 
tests, or uses the hospital in any way, a 
complete record of the event will be 
entered in the HIS. Separate keying 
will ensure that pertinent, accurate, 
and complete data can be obtained 
based on the patient 's name, birth 
date, or Social Security number. 
Sponsor data will be collected and 
stored with dependent records. 

VA Home Loans Explained 
With both interest in the housing 

market and questions about it perk
ing up again , VA has recapped some 
of the pertinent points concerning 
VA-guaranteed home loans. 

Veterans must first apply for acer
tificate of eligibility from the VA by 
submitting an application form and a 
copy of discharge. The certificate of 
eligibility is then presented to the 
lending institution who submits the 
loan application to the VA for ap
proval. The VA stresses that it does not 
make the loan ; it guarantees it, and it 
is the veteran 's responsibility to find 
the lending institution . 

The VA does set a maximum rate 
that the lender can charge and the 
rate in effect at the time the loan is 
closed applies to the loan. The cur
rent interest rate for a VA-guaranteed 
loan is twelve percent. 

The big pl us for the VA home loan is 
that the VA promises mortgage lend
ers that they can collect up to sixty 
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percent (to $27,500), which may be 
due them if an eligible veteran de
faults on the loan. This, in effect, 
makes the VA the veteran's cosigner 
and thus makes him/her more attrac
tive to the lender as a borrower. This 
also generally means that the veteran 
will not be required to make a down 
payment. 

There are some restrictions not 
found in conventional mortgages. 
The veteran must certify that he/she 
will live in the house being pur
chased. Also, if the loan is being 
sought for refinancing or improve
ments, the applicant must certify that 
he/she is, in fact, residing in the 
home. 

VA home loans are not available for 
purchasing or building a home out
side of the United States. 

Air Force Intelligence Reserve 
Seeks Members 

A unique Reserve unit is seeking 
new blood. The Air Force Intelligence 
Reserve program is looking for new 
members with prior military service . 

Vacancies exist now in officer and 
enlisted ranks below the grade of ma
jor. A foreign language or experience 
in the intelligence or related fields is 
desirable. Training sites for new mem
bers are located throughout the US 
and at a number of overseas loca
tions. 

The AFIR works at developing a 
combat-ready Reserve for augment
ing active-force intelligence opera
tions during peacetime contingen
cies or wartime mobilization . It 's 
headquartered at Fort Belvoir, Va. A 
number of these people were on 
twenty-four-hour alert for one year 
prior to the Vietnam War American 
POW repatriation, and thirty-five 
qualified Reserve interrogators saw 
prisoner-interview duty in Southeast 
Asia. They volunteer frequently for 
holiday duty at the Pentagon and ma
jor command headquarters. 

Information is available from Hq . 
AFIS/REPM, Fort Belvoir, Va. 22060, 
or call toll-free (800) 336-4937. 

ISEF Winners Selected 
More than fifty Air Force judges, 

knowledgeable in a variety of disci
plines, converged recently at the thir
ty-fourth International Science and 
Engineering Fair (ISEF) in Albuquer
que, N. M., to select winners of Air 
Force awards in this high school stu
dent competition . 

The Air Force judges were drawn 
from the active-duty, Reserve, and 
Guard ranks. Winners in each of the 
twelve categories of competition were 
selected. Awards were presented for 
the Air Force by Brig . Gen. Donald J. 

Stukel, Commander of the Air Force 
Contract Management Division, Kirt
land AFB, N. M. 

The ISEF is the culmination of com
petitions held at some 250 regional 
and state-level fairs this spring. Air 
Force participation-including active 
duty, Reserve forces, recruiting 
squadrons, AFROTC detachments, 
and Air Force Academy liaison offi
cers-in judging was extensive. The 
Air Force is a special awards contribu
tor to the program, which is spon
sored by the Science Service, a Wash
ington-based nonprofit group. Air 
Force awards at the international 
competition level include a one-week 
tour of Air Force research and devel
opment facilities hosted by AFSC, 
and congratulations from the Secre
tary of the Air Force and the Air Force 
Chief Scientist. 

AFA also supports the effort. First
place winners receive an AFA leather 
briefcase and a year's subscription to 
A1R FORCE Magazine. In addition to 
general support for scientific and 
technological endeavors, the Air 
Force's interest in this project is 
sparked, of course, by the possibility 
of interesting some of these talented 
young people in scientific careers 
with the Air Force, either in a military 
or civilian capacity. 

The first-place winners and their 
home towns are as follows: 

Victoria Burns, Houma, La. (Behav
ioral and Social Sciences); Cuong 
Viet Do, Oklahoma City, Okla. (Bio
chemistry); David A. Burns, Lex
ington, Ky. (Botany); Arthur J. Kudla, 
Warren, Mich. (Environmental Sci
ences); Shari-Lynn Umlas, North 
Miami Beach, Fla. (Medicine and 
Health); Timothy Allen Thrailkill, lndi
atlantic, Fla. (Microbiology). 

Also, Hani EI-Mahmoudi, Victoria, 
Tex. (Zoology); Steven G. Spears, 
Houston, Tex. (Chemistry); William 
Yew-Wai Ho, Gainesville, Fla. (Earth 
and Space Sciences); Marcus Lamar 
Moore, Hixson, Tenn. (Engineering); 
Tracey K. McGrath, Paeonian Springs, 
Va. (Mathematics and Computers); 
and Jonathan Santos, Bowie, Md. 
(Physics). 

CHAMPUS Speech Therapy 
Guidelines Revised 

CHAMPUS has revised its speech 
therapy guidelines, making it easier 
for CHAMPUS patients to have their 
claims cost-shared. Previously, such 
claims had to be reviewed at differing 
points, depending on the diagnosis. 
Now, all speech therapy claims will 
get a special review when therapy ex
tends beyond thirty sessions in a 
twelve-month period. 

Although CHAMPUS still covers 
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t 
speech therapy only when it's part of 
the overall treatment of a physical de
fect, the new guidelines now include 
some additional physical problems 
that may be treated. For the first time, 
for example, CHAM PUS will help pay 
for such therapy when the speech 
problems are a result of cerebral palsy 
or repeated ear infections that inter
fere with speech development. As in 
the past, speech therapy is authorized 
for the following physical defects: 
stroke, significant hearing loss, con
genital problems such as cleft lip or 
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to receive the care through the public 
school system, the state of residence, 
or any federal agency. Normally, 
CHAMPUS will cost-share for indi
vidual speech therapy sessions last
ing thirty minutes for patients five 
years old and under, and one hour for 
patients over the age of five. Group 
therapy sessions lasting ninety min
utes are covered if the attending phy
sician certifies them as beneficial. 

palate, speech difficulties following 
brain injury or surgery, or problems 
resulting from radiation treatment or 
vocal cord surgery. 

CHAMPUS still can't cover speech 
therapy provided to any child eligible 

Short Bursts 
The average age of patients in VA 

SENIOR 5rAFF CHANGES 
PROMOTIONS: To be Lieutenant General : Edgar A. Chavarrie; 

James E. Light, Jr.; Winston D. Powers; Richard K. Saxer. 

RETIREMENTS: MIG Theodore D. Broadwater; MIG Herbert L. 
Emanuel; UG John J. Murphy; BIG William A. Orth; BIG Donald A. 
Vogt. 

CHANGES: BIG Donald 0. Aldridge, from Dep. US Mil. Rep., 
NATO Mil. Committee, Brussels, Belgium, to JCS Rep. for Strategic 
Arms Reduction Talks (START), OJCS, Washington, D. C . . . . MIG 
Spence M. Armstrong, from Cmdr., AF Mil. Training Ctr., ATC, 
Lackland AFB, Tex., to Chief, US Mil. Training Mission, Dhahran, 
Saudi Arabia ... BIG Thomas A. Baker, from Dep. Dir. of Ops., 
DCSIP&O, Hq. USAF, Washington, D. C., to Dir., lnt'I Programs, 
DCSIP&R, Hq. USAF, Washington, D. C., replacing retired BIG 
Henry J. Sechler ... BIG Thomas C. Brandt, from Command Dir., 
NORAD Combat Ops., J-31, NORADISPACECOM, Cheyenne 
Mountain Complex, Colo., to DCSllntel., Hq. NORADISPACECOM, 
Peterson AFB, Colo. 

BIG (MIG selectee) William J. Breckner, Jr., from DCSILog., Hq . 
ATC, Randolph AFB, Tex., to CIS, Hq. USAFE, Ramstein AB, Ger
many, replacing MIG David L. Nichols . .. BIG Elmer T. Brooks, 
from Dep. Dir., lnt'I Negotiations, J-5, OJCS, Washington, D C .. to 
Mil. Ass't to Dep. Under Sec. of Defense for Research & Engineer
ing (Strategic & Theater Nuclear Forces), OSD, Washington, D. C., 
replacing retired BIG Donald A. Vogt . .. MIG Richard A. Burpee, 
from Ass't DCSIP&O, Hq . USAF, Washington, D. C., to Cmdr., Okla
homa City, ALC, AFLC, Tinker AFB, Okla., replacing MIG (L/G 
selectee) James E. Light, Jr .... BIG James T, Callaghan, from 
Dep. Dir., Regional Plans & Policy, & Dir., GLCM, DCSIP&O, Hq. 
USAF, Washington, D. C., to Cmdt., AFIT, AU, Wright-Patterson 
AFB, Ohio, replacing retired MIG Herbert L. Emanuel. 

Col. (BIG selectee) James S. Cassity, Jr., from Cmdr .. Engineer
ing Installation Ctr., AFCC, Oklahoma City ALC, Tinker AFB, Okla., 
to Cmdr., US European Communications Div., AFCC, & DCSICom
munications-Electronics & Air Traffic Control, USA FE, Kapaun AS, 
Germany, replacing BIG John P. Hyde . . . MIG (L/G selectee) 
Edgar A. Chavarrle, from Ass't DCSIP&R, Hq. USAF, Washington, 
D. C., to Dep. Ass't Sec. for Mil. Personnel & Force Mgmt., OSD, 
Washington, D. C . .. . BIG Wilson C. Cooney, from Dep. Cmdr., 
5ATAF, AIRSOUTH, Vicenza, Italy, to DCSIOps .. 2ATAF, AAFCE, 
Monchengladbach, Germany, replacing BIG Robert B. Plowden, 
Jr .... BIG Alexander K. Davidson, from Ass't DCSIOps., Hq. MAC, 
Scott AFB, Ill., to Dep. Dir. of Ops., DCSIP&O, Hq . USAF, Wash
ington, D. C., replacing BIG Thomas A. Baker. 

AFCC, & DCSICommunications-Electronics & Air Traffic Control, 
USAFE, Kapaun AS, Germany, to DCSICommunications-Elec
tronics, Hq. SPACECOM, & DCSICommunications, Electronics, & 
Computer Resources (J-6), Hq. NORAD, Peterson AFB, Colo., re
placing MIG (L/G selectee) Winston D. Powers. 

BIG Buford D. Lary, from Dep. Ass't Sec. of Defense (Plans & 
Ops.) (Legislative Affairs), OSD, Washington, D. C., to Senior Mil. 
Ass't to Dep. Sec. of Defense, OSD, Washington, D. C .... MIG (LIG 
selectee) James E. Light, Jr., from Cmdr., Oklahoma City ALC, 
AFLC, Tinker AFB, Okla., to Cmdr., 15th AF, SAC, March AFB, Calif., 
replacing retiring UG John J. Murphy ... Col. (BIG selectee). 
Donald A. Logeals, from Cmdr., 437th MAW, MAC, Charleston 
AFB, S. C., to Vice Cmdr., Warner Robins ALC, AFLC, Robins AFB, 
Ga., replacing BIG Richard F. Gillis , .. Col. (BIG selectee) Charles 
C. McDonald, from DCSIOps., 15th AF, SAC, March AFB, Calif., to 
Vice Cmdr., Ogden ALC, AFLC, Hill AFB, Utah, replacing BIG Stan
ton R. Musser. 

BIG Stanton R. Musser, from Vice Cmdr., Ogden ALC, AFLC, Hill 
AFB, Utah, to Chief, Office of Mil. Cooperation, Cairo, Egypt, 
replacing MIG Edward L. Tixier . .. MIG David L. Nichols, from 
CIS, Hq. USAFE, Ramstein AB, Germany, to Ass't DCSIP&O, Hq. 
USAF, Washington, D. C., replacing MIG Richard A. Burpee ... BIG 
Robert B. Plowden, Jr., from DCSIOps., 2ATAF, AAFCE, 
Monchengladbach, Germany, to Dep. Dir., Regional Plans & Policy, 
& Dir., GLCM, DCSIP&O, Hq. USAF, Washington, D. C., replacing 
BIG James T. Callaghan .. . MIG (LIG selectee) Winston D. 
Powers, from DCSICommunications-Electronics, Hq. SPACE
COM, & DCSICommunications, Electronics, & Computer Re
sources (J-6), Hq. NORAD, Peterson AFB, Colo., to Dir., Defense 
Communications Agency, Washington, D. C. 

MIG (L/G selectee) Richard K. Saxer, from Dep. Dir. (Ops. & 
Adm in.), Defense Nuclear Agency, Washington, D. C., to Dir., De
fense Nuclear Agency, Washington, D. C .. .. BIG (MIG selectee) 
John A. Shaud, from Dep. Dir. of Plans, DCSIP&O, Hq. USAF, 
Washington, D. C., to Dir. of Plans, DCSIP&O. Hq. USAF, Wash
ington, D. C., replacing MIG Perry M. Smith . . . MIG Carl R.-Smith, 
from Senior Mil. Ass't to Sec. of Defense, OSD, Washington, D: C., 
to Cmdr., AF Mil. Training Ctr., ATC, Lackland AFB, Tex., replacing 
MIG Spence M. Armstrong . . . MIG Perry M. Smith, from Dir. of 
Plans, DCSIP&O, Hq. USAF, Washington, D. C., to Cmdt., Nat'I War 
College, Ft. McNair, Washington, D. C. 

M/G Edward L. Tixier, from Chief, Office of Mil. Cooperation, 
Cairo, Egypt, to Dep. Ass't Sec. of Defense (Near Eastern & South 
Asian Affairs), OSDllnt'I Security Affairs, Washington, D. C . . .. Col. 
(B/G selectee) Richard J. Trzaskoma, from Cmdr., 834th Airlift 
Div., MAC, Hickam AFB, Hawaii , to Ass't DCSIOps., Hq. MAC, Scott 
AFB, Ill., replacing B/G Alexander K. Davidson . . . B/G Paul D. 
Wagoner, from Cmdr., 20th AD/NORAD Region , TAC, Ft. Lee AFS, 
Va., to Command Dir., NORAD Combat Ops., J-31, NORADISPACE
COM, Cheyenne Mountain Complex, Colo., replacing BIG Thomas 
C. Brandt. 

t 

BIG Richard F. Gillis, from Vice Cmdr., Warner Robins ALC, 
AFLC, Robins AFB, Ga., to DCSILog., Hq. ATC, Randolph AFB, 
Tex., replacing BIG (MIG selectee) William J. Breckner, Jr . . . . BIG 
Charles R. Hamm, from Defense Attache USSR, Helsinki, Finland, 
to Dep. Dir. of Plans, DCSIP&O, Hq. USAF, Washington, D. C., 
replacing BIG (MIG selectee) John A. Shaud ... Col. (BIG select
ee) Richard G. Head, from Spec. Ass't to Dir. of the Joint Staff, 
Joint Matters, OJCS, Washington, D. C., to Dep. Cmdr., 5ATAF, 
AIRSOUTH, Vicenza, Italy, replacing BIG Wilson C. Cooney . . . BIG 
John P. Hyde, from Cmdr., US European Communications Div., 

SENIOR ENLISTED ADVISOR CHANGE: CMSgt. Sam E. Par- • 
lsh, from SEA, Hq. SAC, Offutt AFB, Neb., to CMSAF, Hq. USAF, 
Washington, D. C., replacing retired CMSAF Arthur L. Andrews. ■ 
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hospitals today has moved up to fifty
six. Outpatients are just slightly 
younger, on the average , at fifty-two . 

Congressman Doug Barnard (0-
, Ga.) has introduced a bill to allow re
, tirees serving as AFJROTC instruc
tors to count those years toward the 
retirement computation when th ey 
leave the high school job. This is a 
long-sought goal of AFJROTC Aero
space Education Instructors and As
sistants and does make sense follow
ing the argument that they wear the 
uniform, comply with Air Force reg
ulations, and, of course, teach mili
tary-related topics. The Administra
tion is not supportive of it , however, 
and chances seem dim. 

The recently passed national jobs 
bill contains $75 million for the VA. It 
will use the money for hundreds of 
needed maintenance and repair proj
ects , putting thousands of unem
ployed to work at such labor-intensive 
tasks as painting, paving, and roof re
pair. The jobs bill requires that seven
ty-five percent of the allocation be tar
geted to areas with high unemploy
ment and urges agencies to hire 
those who have been unemployed at 
least fifteen of the last thirty-six 
weeks. 

Base Exchange customers are vat
• ing this summer on which of three 
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uniforms they think best for the US 
team at the 1984 Olympics. The pro
motion is sponsored by Levi Strauss 
and Co ., the official team outfitter, 
and includes a chance to win a trip to 
the games in Los Angeles. 

Beginning in October, money from 
the new Job Training Partnership Act 
will provide funds for state and local 
governments to help boost training 
and job opportunities for disabled, 
Vietnam-era, and recently dis
charged vets. The Labor Department 
is trying hard to get the word out this 
summer to employment officials. 

A new service for overseas-bound 
military members allows them to 
call AUTOVON 487-5861 , around the 
clock, to get answers on the reassign
ment that their base can't provide. An
swers, either by phone or letter, are 
promised within forty-eight hours. 
AFMPC notes that master sergeants 
and above can call their career-field 
manager at the Center directly and 
don't really need to use the new 
hotline. 

The Air Force captured the 1983 
men's interservice volleyball cham
pionship for the twelfth consecutive 
t ime. Air Force women won second 
place . 

The Air Force Nurse Corps is writ
ing its official history, to include an-

ecdotes and photos, and wants help. 
If you can contribute action stories, 
photos, memorabilia, un iforms , etc. , 
please contact Col. Delores Jean 
Haritos, AF/SGN, Bolling AFB , D. C. 
20332, or call (202) 767-5074, AUTO
VON 297-5074. 

CMSgt. James Fahey, the Aero
space Physiological Branch Superin
tendent , Mather AFB , Calif., retired 
last month. In his thirty years of ser
vice it 's estimated that he 's trained 
more than 45,000 students in the use 
of life-support equipment just at 
Mather, and who knows how many 
others elsewhere ? If you received 
such training , you probably met him. 
He's clocked more than 600 hours in 
the altitude chamber. 

NCO Academy Instructor of the 
Year is SMSgt. John W. Watts, Jr. , 
from the SAC NCO Academy at Barks
dale AFB, La. In other award news, 
SAC came through again, capturing 
the top major command Social Ac
tions Award, named for the late Co l. 
Joseph L. Brown, former Hq. USAF 
Director of Social Actions . 

If you bought garden hose at the 
BX last year, you contri bu ted to their 
record sale of some 32.5 m ill ion 
feet-or, as they note, enough hose to 
stretch from San Francisco to New 
York City and back again . ■ 
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AT A meeting on May 28 in Colorado 
Springs, Colo., the Air Force Asso

ciation Nominating Committee se
lected a slate of candidates for four 
national officer positions and for the 
eighteen elective positions on the 

lhelfl 
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Board of Directors to be presented to 
the delegates at the National Conven
tion in Washington , D. C. , on Septem
ber 12. The Nominating Committee 
consists of incumbent National Officers 
and Directors and the President (or his/ 
her designee) of each AFA State Orga
nization. 

The four incumbent National Offi
cers-David L. Blankenship, President; 
John G. Brosky, Chairman of the Board ; 
Sherman W. Wilkins, Secretary; and 
George H. Chabbott, Treasurer-were 
nominated for another term in their re
spective offices. 

Nominated for National President is 
David L. Blankenship of Tulsa, Okla. 
An aerospace industry executive, he re
ceived his bachelor's degree in eco
nomics from the University of Tulsa in 
1955 where he continued graduate 
study in industrial psychology. Fol low
ing college, he was commissioned in 
the United States Air Force and served 
four years as a pilot with assignments in 
TAC, SAC, and ATC. 

Mr. Blankenship's civic activities 
have included service on the Board of 
Directors of the Oklahoma Chamber of 
Commerce; Board of Directors, Na
tional Conference of Christians and 
Jews; Advisory Board of the Tulsa Ur
ban League's Business Development 
Center; Tulsa Public Schools' Vocation
al Advisory Council; and the Executive 

Board of the Indian Nations Council of 
Boy Scouts of America. In 1967, he was 
selected as one of the Outstanding 
Young Men of America 

Mr. Blankenship, in addition to serv- , 
ing AFA as National President, is Chair- ' 
man of the Association 's Executive ' 
Committee and a Trustee of the Aero
space Education Foundation. He has 
served as a member of the Board of 
Directors, Chairman of the Associa
tion's Membership Committee , as a 1 

member of the Organizational Advisory 
Council, and as a State and Chapter 
President. He is an AFA Life Member. 

John G. Brosky was nominated for •• 
the office of Chairman of the Board of 
Directors. A resident of Pittsburgh, Pa. , 
he is a judge serving on the Superior t 
Court of Pennsylvania. During World 
War II he served in the South Pacific as 
an artillery captain. He retired from the 
Air Force as a brigadier general, and is 
a retired major general of the Pennsyl
vania Air National Guard. He is a gradu
ate of the University of Pittsburgh and 
its law school, and is an Outstanding • 
Letterman of Distinction at the univer
sity. 

A past president of the Pennsylvania 
National Guard Association, Judge 
Brosky has also served as President of 
the Pennsylvania Disabled American 
Veterans and as Scholarship Chairman'. 
for the National Footbal I Hal I of Fame. A 
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former aviation writer, he also has been 
active in many other national and civic 
organizations. 

Judge Brosky serves AFA presently 
1"18 National Chairman of the Board and 
Vice Chairman of the Executive Com
mittee. Besides service as National 
President and as a member of the Board 
of Directors, he has served as National 
Vice President (Northeast Region), 
State President, and President, Vice 
Rresident, and Secretary at the Chapter 
level. He was honored a,s Pennsylvania 
State AFA Man of the Year in 1972. He is 
a Trustee of the Aerospace Education 
foundation, a Jimmy Doolittle Fellow, 
and an Ira C. Eaker Fellow. He is a Life 
Member of AFA. 

Sherman W. Wilkins, a retired aero
space executive from Bellevue, Wash., 
was nominated for the office of National 
Secretary. An alumnus of the University 
of Connecticut and George Washington 
University, he also is a graduate of the 
Army Command and Staff College and 
the Air War College. His active-duty ca
ieer spanned twenty-seven and a half 
years, and he retired in 1968 with the 
rank of colonel. His decorations in
clude the Legion of Merit, the Distin
guished Flying Cross, and the Air 
Medal. 

Mr. Wilkins's civic activities have in-
1',;luded leadership roles in the PTA and 
the Boy Scouts of America, and in nu-
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merous military-oriented organiza
tions. In addition to serving as National 
Secretary, Mr. Wilkins is currently a 
member of the Executive Committee 
and Chairman of the Resolutions Com
mittee. He has also served AFA as a 
member of the Board of Directors, Na
tional Vice President (Northwest Re
gion), and a Chapter President. He is a 
Trustee of the Aerospace Education 
Foundation, a Jimmy Doolittle Fellow, 
and a Life Member of AFA. 

Nominated for a third term as Na
tional Treasurer was George H. Chab
bott of Dover, Del. He is a management 
consultant and real estate counselor. 
He served in the Air Force for twenty
three years, retiring as a colonel in 
1973. He participated in fifty combat 
missions flying B-26s in Korea, and flew 
100 combat missions as a forward air 
controller in the Vietnam War. A gradu
ate of Utah State University, he attended 
senior-level finance courses at the Co
lumbia School of Bank Administration 
and Management, and has been 
awarded the designation of Certified 
Commercial Investment Member 
(CCIM) by the National Real Estate Mar
keting Institute. 

In addition to his current service as 
National Treasurer, Mr. Chabbott is 
Chairman of the Finance Committee 
and a member of the Executive Com0 

mittee. He also has held the elective 

offices of National Director, National 
Vice President (Central East Region), 
and State President. Mr. Chabbott is an 
officer of the Aerospace Education 
Foundation's Finance Committee, and 
is an AFA Life Member. 

The following are permanent mem
bers of the AFA Board of Directors un
der provision of Article IX of AFA's Na
tional Constitution: John R. Alison, 
Joseph E. Assaf, William R. Berkeley, 
David L. Blankenship, John G. Brosky, 
Daniel F Callahan, Earl D. Clark, Jr., 
Edward P. Curtis, James H. Doolittle, 
George M. Douglas, Joe Foss, Jack B. 
Gross, George D. Hardy, Alexander E. 
Harris, Martin H. Harris, Gerald V. 
Hasler, John P. Henebry, Robert S. John
son, Sam E. Keith, Jr., Arthur F Kelly, 
Victor R. Kregel, Thomas G. Lanph'ier, 
Jr., Jess Larson, Curtis E. LeMay, Carl J. 
Long, Nathan H. Mazer, J. P McConnell, 
J. B. Montgomery, Edward T. Nedder, J. 
Gilbert Nettleton, Jr., Martin M. Ostrow, 
Jack C. Price, Julian B. Rosenthal, John 
D. Ryan, Peter J. Schenk, Joe L. Shosid, 
C.R. Smith, William W. Spruance, Thos. 
F Stack, James H. Straube!, Harold C. 
Stuart, James M. Trail, and A. A. West. 

The eighteen people whose photo
graphs appear on the following page 
are nominees for the eighteen elected 
Directorships for the coming year. 
Names marked with an asterisk are in
cumbent elected National Directors. 
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Bigger Cunningham Dean Donnelly Falcone Jones 

Lugo Mack McBride McCoy Monaghan Nottingham f 

,... 

I , .. 
' I 

t :, ' 
Rapp Reed Stearn Sterrett Taylor Taylor 

Nominees lor AFA's Board ol Directors 
Wash. Industry executive. Former 
National Vice President (North
west Region) and State Presiden}, 
Secretary, and Treasurer. Current 
National Director and national 
committee member. Life Member. Incumbent Elected National Directors indicated with an asterisk (*) 

*Thomas 0. Bigger, Tulla
homa, Tenn. Industrial engineer. 
Former National Vice President 
(South Central Region), national 
committee member, State Presi
dent, and Chapter President and 
Secretary Current National Direc
tor and national committee mem
ber. Life Member. 

Gregg L. Cunningham, Den
ver, Colo . Attorney/cable televi
sion executive. Former member of 
Pennsylvania House of Represen
tatives. Former Under-40 National 
Director. Current Under-40 Na
tional Director and national com
mittee member. 

*Hoadley Dean, Rapid City, 
S. D. Investment company and 
mining executive. Former national 
committee member, National Vice 
President (North Central Reg ion), 
and Chapter Secretary. Current 
National Director, national com
mittee member, and Aerospace 
Education Foundation Board 
member. Life Member. 

*Jon R. Donnelly, Richmond, 
Va. Editor. Former Under-40 Na
tional Director, national commit
tee member, National Vice Presi
dent (South Central Region), State 
President, and Chapter President. 
Current National Director, national 
committee Chairman, and Aero
space Education Foundation 
Board member. Life Member. 
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*Joseph R. Falcone, Rockville, 
Conn. Industry administrator. For
mer National Vice President (New 
England Region ), national com
mittee member, State Pres ident, 
Vice President, and Secretary, and 

!Chapter Secretary. Current Na
tional Director and national com
mittee member. Life Member. 

*Francis L. Jones, Wichita 
Falls, Tex. Property manager. 
Former National Vice President 
(Southwest Region), national 
committee member, State Vice 
President, and Chapter President 
and Vice President. Current Na
tional Director and national com
mittee member. Life Member. 

Frank M. Lugo, Mobile, Ala. 
Educator. Former national com
mittee member, State and Chapter 
President. Current National Vice 
President (South Central Region), 
national committee member, and 
Aerospace Education Foundation 
Board member. Life Member. 

John L. Mack, Duluth, Ga. Mar
keting director. Former Under-40 
National Director and Chapter 
President and Vice President. Cur
rent Under-40 National Director 
and national committee member. 

*William V. McBride, San An
tonio, Tex. Consultant. Former 
USAF Vice Chief of Staff. Former 
national committee member. Cur
rent National Director, national 

committee member, and Aero
space Education Foundation 
Board member. Life Member. 

James M. McCoy, Bellevue, 
Neb. Insurance executive. Former 
national committee member. Cur
rent National Director, national 
committee Chairman, and na
tional committee member. Life 
Member. 

Edward J. Monaghan, An
chorage, Alaska. Flight instructor/ 
president. Former State President 
and Vice Pres ident and Chapter 
President and Secretary. Current 
National Vice President (North 
west Region) and national com
mittee member. 

*Ellis T. Nottingham, Jr., Ar-
1 i ngton, Va. Marketing manager. 
Former Under-40 National Direc
tor, national committee member, 
and Chapter President and Secre
tary. Current National Director and 
national committee member. Life 
Member. 

*William C. Rapp, Buffalo, N. Y 
Telephone company executive. 
Former National Vice President 
(Northeast Region), national com
mittee member, State President, 
and Chapter President. Current 
National Director, national com
mittee member, and Aerospace 
Education Foundation Board mem
ber. Life Member. 

*Margaret A. Reed, Seattle, 

Edward A. Stearn, Redlands, 
Calif. Aerospace industry execu
tive. Former National Director, na
tional committee member, State 
President, and Chapter President. 
Current National Vice President 
(Far West Region), national com; 
mittee member, and Aerospace 
Education Foundation Board mem
ber. Life Member. 

*J. Deane Sterrett, Beaver 
Falls, Pa. Educator. Former Na
tional Vice President (Northeast 
Region), State President and Vice 
President, and _Chapter Presidenl 
and Vice President. Current Na0 

tional Director, national commit
tee member, and Aerospace Edu
cation Foundation Board member. 
Life Member. 

*James H. Taylor, Farmington, 
Utah. Industry executive. Forme1 
National Vice President (Rock~ 
Mountain Region), State Presi
dent, and Chapter President anc 
Vice President. Current Nationa 
Director, national committee mem
ber, and Aerospace Education 
Foundation Board member. Life 
Member. 

*Liston T. Taylor, Lompoc, 
Calif. Industry consultant. Former 
National Vice President (Far Wes\ 
Region), national committee mem
ber, and State President and 
Chapter President. Current Na
tional Director and national com
mittee member. Life Member. • 
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Past and present AFA, AEF, and Air Force leaders honored at this year's Salute to 
Senior Statesmen included (standing, from left): AFA Executive Director Russell E. 
Dougherty; AFA Chairman of the Board John G. Brosky; Gen. Lauris Norstad, USAF 
(Ret.); AEF President Dr. Don C. Garrison; (seated, from left): AEF Chairman of the 
Board Sen. Barry M. Goldwater; and Lt. Gen. Jimmy Doolittle, USAF (Ret.). See item, 
(Photo by Ron Hall) 

The Stars Shine: AFA 
And AEF Host Salute 
To Senior Statesmen 

Nearly 500 individuals gathered at 
the Officer's Open Mess at Bolling AFB 
in Washington, D. C., on June 15, 1983, 
lO pay tribute to past and present Air 
Force, AFA, and AEF leaders. 

Among the Air Force honorees were 
former Chiefs of Staff Gens. Curtis E. 
LeMay, John D. Ryan, David C. Jones, 
and Lew Allen, Jr., as wel I as the current 
Chief, Gen. Charles A. Gabriel; former 
::::hief Master Sergeants of the Air Force 
Oonald L. Harlow, Richard D. Kisling, 
and James M. McCoy; and former Sec
retaries of the Air Force Stuart Sym
ington , James H. Doug las, Jr., and 
Hans Mark, and the current Secretary, 
Verne Orr. 

Also representing the active-duty Air 
Force were Vice Chief of Staff Gen. 
Jerome F O'Malley, AFSC Commander 
Gen. Robert T. Marsh, AFLC Command
er Gen. James P. Mullins, several Depu
ty Chiefs of Staff, and Assistant and Un
der Secretaries of the Air Force, 
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Also in attendance were forty-one re
tired four-star generals, and retired Lt. 
Gens. Jimmy Doolittle and Elwood R. 
Quesada. Mrs. Carl "Tooey" Spaatz, 
Mrs. Ira C. Eaker, and Mrs. George 
Brown, along with all of the other Air 
Force wives, were toasted in recogni
tion of their unique contributions. 

Former AFA National Presidents and 
Chairmen of the Board honored were 
John R. Alison , Daniel F. Callahan , 
George M. Douglas, Jack B. Gross, 
George D. Hardy, Gerald V. Hasler, 
John P Henebry, Arthur F. Kelly, Victor 
R. Kregel, Thomas G. Lanphier, Jr., Jess 
Larson, Howard T. Markey, Peter J. 
Schenk, Joe L. Shosid, James M. Trail, 
and the current Chairman of the Board, 
John G. Brosky. AFA's current National 
President, David L. Blankenship, was in 
Europe on AFA business and was un
able to attend. 

The Aerospace Education Founda
tion was represented by former National 
President Dr. Walter J. Hesse, former 
Chairmen of the Board J. Gilbert Net
tleton and George D. Hardy, current 
President Dr. Don C. Garrison, and cur-

AEF Board Chairman Sen. Barry M. 
Goldwater (right) presents Jimmy 
Doolittle Fellowship plaque to AEF 
President Dr. Don C. Garrison during 
Senior Statesmen Salute. See item. 
(Photo by Ron Hall) 

rent Chairman of the Board Sen. Barry 
M. Goldwater. 

Members of Congress in attendance 
included Sens. Mack Mattingly (R-Ga.), 
Paul S. Trible, Jr. (R-Va.), and John W. 
Warner (R-Va, ); and Reps. Herbert H 
Bateman (R-Va.), Thomas J. Bliley, Jr. 
(R-Va.), Dan Daniel (D-Va.), James R. 
Olin (D-Va.), J. Kenneth Robinson (R
Va.), Norman Sisisky (D-Va.), and G. 
William Whitehurst (R-Va.). 

The program for the evening in
cluded announcement by AEF Presi
dent Dr. Don C. Garrison of the recip
ients of Jimmy Doolittle and Ira Eaker 
Fellowships (see box, p. 110). The Fel
lowships were presented by General 
Doolittle and Senator Goldwater. 

In addition, an enlarged photograph 
of Senator Goldwater and the 1982 Out
standing Airmen, autographed by the 
airmen, was presented to the Senator, 
and General Doolittle received a photo
graph of himself autographed by all 
those in attendance. 

Finally, audiovisual presentations of 
the Wright "B" Flyer and the Thunder
birds were shown. 
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1982-83 AF JROTC Contest Winners 
OVERALL WINNER 

Scotch Plains-Fanwood High School , Scotch Plains, N. J, 

CATEGORY WINNERS 
Audiotape; Lockport Tewnshlp High School, Loskport , 111. 

Essay: Bolingbroof( High School, Bollngbroo~. 111. 
Other (game): Florida Air Academy, M$1bburne, Fla. 

Sound/Slide: West Anchorage Hrgh Schoel, Anchorage, Alaska 
Videotape: Scotch Plains-Fanwood High School, Scotch Plains, N J. 

HONORABLE MENTIONS 
(in alphabetica l order by state) 

Sunnyslope High School, Phoenix , Ariz, 
Mater Dei High School , Santa Ana, Calif. 

Lake Worth Community High School. Lake Worth, Fla. 
Florida Air Academy, Melbourne, Fla. 

Satellite High School, Satellite Beach , Fla. 
Vero Beach High School , Vero Beach , Fla. 
Bolingbrook High School , Bolingbrook, Ill. 

Harrison County High School. Cynthiana, Ky. 
Gwynn Park High School , Brandywine, Md. 
Bellevue West High School , Bellevue, Neb. 

Patchogue-Medford High School. Medford , N, Y 
Southern High School , Graham, N. C. 

Irmo High School , Columbia, S, C. 
Orangeburg-Wilkinson High School. Orangeburg , S. C. 

Judson High School, Converse , Tex. 
Holy Cross High School , San Antonio , Tex 

Clearfield High School , Clearfield , Utah 
Hampton High School . Hampton , Va. 

Patrick Henry High School , Roanoke. Va 
General H. H. Arnold High School , West Germany 

Winners Selected in 
AFA's 1982-83 
AF JROTC Contest 

fairs, the Air Force Office of the Director 
of Personnel Plans, and the Assoc iation 
for Educationa l Communication and 
Technology. 

All-AFA Crew of 
The B-29 Eddie Allen 
Reunited in Wichita 

Nine of the original eleven crew mem
bers who flew the B-29 Eddie Allen on . 
its last mission on May 24, 1945. were ' 

"How We Prepare Ourselves for Lead
ership in America's Future" was the top
ic for the 1982- 83 AFJROTC contest 
sponsored by AFA and administered by 
its affi liate, the Aerospace Education 
Foundation . This was the eleventh year 
of the contest. 

Aerospace Education Foundation Fellowships 

All Air Force Junior ROTC units are 
eligible to submit entries in any or all of 
the five fol lowing categories: video
tape, sound/slide, audiotape, essay, or 
other (games, poems, etc.). Seventy 
un its submitted a total of 106 entries. 
Wi nners in each category receive $500 
in prize money and a plaque for disp lay 
in thei r school. The overall winner is 
selected from among the five category 
winners and receives an additiona l 
$1,500 in prize money and a dist inctive 
first-place plaque. (For this year's win
ners, see accompanying box.) 

Entries were subjected to a series of 
judgings conducted by AFA and Foun
dat ion staff members. The final judging 
to determine the ove rall win ner was 
conducted by selected representat ives 
from the Air Force Offi ce of Pub lic Af-
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(Presented at June 15 Sa lute) 

Individual Jimmy Doolittle Fellows 

Mrs. Helen M. LeMay 
Mr. Kenneth A. Rowe 
Dr. Don C. Garrison 
Rep. Herbert H. Bateman (A-Va.) 
Rep. Thomas J. Bliley, Jr. (A-Va.) 
Rep. Frederick C. Boucher (D-Va.) 
Rep. Dan Daniel (D-Va.) 
Rep. James R. Olin (D-Va.) 
Rep. J. Kenneth Robinson (A-Va.) 
Rep, Norman Sisisky (D-Va.) 
Rep. G. William Whitehurst (A-Va.) 
Sen. Paul S. Trible , Jr. (A-Va.) 
Sen. John W. Warner (A-Va.) 

Individual Ira Eaker Fellows 

Maj. Gen. John B. Conaway, USAF 

CMSgt. James M. McCoy, USAF (Ret.) 

Sponsor 

Gen. Edwin W. Rawlings , USAF (Ret. ) 
Friends, State of Virgin ia 
Foundation Trustees 
Ten Patriotic Constituents 
Ten Patriot ic Constituents 
Ten Patriotic Constituents 
Ten Patriot ic Constituents 
Ten Patriotic Constituents 
Ten Patriotic Constituents 
Ten Patriotic Constituents 
Ten Patriotic Constituents 
Ten Patrioti c Constituents 
Ten Patriotic Constituents 

Sponsor 

Brig. Gen. Will iam W. Spruance, 
USAF (Ret. ) 

Gen . & Mrs. Russell E. Dougherty, 
USAF (Ret .) 
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recently reunited in Wichita, Kan (For 
details about the E:ddie Allen, see" The 
Last Mission of the Eddie Allen," AIR 
FORCE Magazine, August 1980, p. 94 .) 

The all-A FA crew and their wives were 
treated to a tour of nearby McConnell 
AFB, where they heard CMSgt. Thomas 
Schiller of the 184th Tactical Fighter 
Group, KanANG, discuss the Total 
Force concept and tel I of the close, mu
tually respectful relationship that exists 
between the active-duty units (the 381 st 
Strategic Missile Wing and 384th Air 
Refueling Wing) and the ANG unit. The 
visitors were able to see the "new" Air 

1 Force in action- both on the ground 
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and in the air. As one crew member 
said: "How things have changed! I am 
proud to have been part of it and to be a 
part of it again," 

Another highlight of the reunion was a 
visit to the Boeing Military Airplane 
Co . 's Wichita plant. Crew members 
were afforded the opportunity to meet 
and thank some of the Boeing employ
ees who had helped build the Eddie 
Allen nearly forty years ago. 

Al I of the crew members reported that 
the thirty-eight-year separation had not 
weakened the bonds that were forged in 
the heat of battle aboard a special air
plane. 

LEFT: Thirty-eight years after the last 
mission of the Eddie Allen, nine of the 
original eleven crew members were 
reunited. Recreating a photograph first 
taken in 1945 are (standing, from left): 
Louis C. Bicknese, Eino E. Jenstrom, 
Walter Kraus, Francis H. Moch, Jr., 
(kneeling, from left): Olan W. Garrett, 
Ralph F. Desch, Daniel F. Thorne, Victor 
H. Braeunig, and James E. Taliaferro. 
Missing from the photo are Fred E. 
Billingsley, deceased, and Robert W. 
Mautner, who could not be located. 
BELOW LEFT: Dwarfed by a SAC B-52 
on the ramp at McConnell AFB, Kan., 
are, from left: Walter Kraus, Francis H. 
Moch, Jr., and Eino E. Jenstrom, who 
flew an early version of the B-52 in the 
late 1950s. See item. 

Thank You, AFA 

Dear AFA: 
I am very pleased to tell you of the 

memorable experience enjoyed by 
the thirty-one women veterans dur
ing their participation in the Nation
al POW/MIA Recognition Day Pro
gram in Washington. Three days of 
receptions and ceremonies were 
culminated by a personal meeting 
with President Reagan at the White 
House. 

These "Angels of Bataan and Cor
regidor," many of whom had not 
met since their liberation in 1945, 
join me in expressing gratitude to 
you and members of your organiza
tion for helping to make this occa
sion possible. 

This response is another example 
of the dedication, support, and en
thusiasm I have found in your orga
nization in service to all veterans. I 
look forward to this continued part
nership in future endeavors. 

Harry N. Walters 
Administrator of Veterans 

Affairs 

President Reagan greets former 
POW Lt. Col. Eunice F. Young, 
USAF (Ret.). 
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Wright "B" Flyer at AFA Convention 

A major theme of this year's AFA National Convention is the seventy-fifth anniver
sary of military aviation. In February 1908, the Wright brothers signed the first formal 
contract to provide a US Army airplane. In August of that year, Orville Wright and his 
ground crew brought their airplane to Fort Myer, Va. In September, Orville made 
fourteen flights from Fort Myer, both alone and with passengers, setting and reset
ting endurance records. Although the September 17th flight ended tragically, with 
Lt. Thomas Selfridge killed and Orville injured, the Army and the Wright brothers 
pressed on . The rest is history. The Army bought an improved version of the 1908 
machine, and an air arm was begun. 

The so-called Wright "B" Flyer-several variations removed from the original 
Flyer-flew between 191 O and 1918. Over the past several years, a group of dedicat• 
ed aviation enthusiasts from the Wright brothers' home town of Dayton , Ohio, has 
built a modern, airworthy look-alike of the original 1911 Wright "B" Flyer. The "new" 
Flyer made its maiden flight this past November. (For more details, see "The Wright 
'B' Flyer: A Pilot Report," A1R FoRcE Magazine , July '83, p. 78.) 

This September, the Wright "B" Flyer look-alike will make its first appearance 
outside the Dayton area at AFA's National Convention. The aircraft will be on display 
and fly ing at Andrews AFB, Md., during the convention . A commemorative fl ight 
over Fort Myer is also planned. Details about dates and flight paths will be an
nounced in A1R FORCE Magazine. 

Wrl(]ht "Ff' FlyP.r r,llnt ,lnhn H W;irl/r:k r:hP.r:k,'{ thR "1:LJ<:kplt" of 1/1~ luuk-c1llk~ uf 
the original 1911 Wright "B" Flyer. See above item. 
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AFA National Pres
ident David L. 
Blankenship, left, 
chats with PACAF 
Commander Lt. 
Gen. Arnold W. 
Braswell, center, 
and Brig. Gen . 
Benjamin B. Cas
siday, Jr. , USAF 
(Ret.), member of 
Hawaii State AFA 's 
Board of Direc
tors , during a re
cent visit to the 
Aloha State to sur
vey AFA member
ship activities 
there. 

HELL'S ACES HIGH 
Greatest Aerial Combat Footage ever 
pocked into a single vlde·o cassette. 
2 Hours of the most violent dog-fights In 
history. 
• Fight for the Sky: "Jugs, P-51 's and P·38's 

sweep the skies of Fortress Europe. 100 mile 
long air armadas. FW•190's, ME 109's, against 
our best. 

• USAF - 50 Yeora: From WW I ragwlng scraps 
to Mlg Alley&. our 10·1 kills. Fly\ng the HUfl'!P 
. .. Berlin Blockade . . , lnchon , .. F-100 s, 
104's, F•4 Phantoms and much more. 

• Th• Last Bomb: Musiongs ride shotgun on 
the longeS1 bombing ralds In history! 1500 
miles Iron, Guam and Tlnlan to Tokyo and 
back. Zeros against the Flying Forls . . .. 
P-51 's bloody the enemy's finest . 

• ComDat Photo: AF tribute to the Combat 
Cameraman. The most nerve shattering gun• 
camera stuff everl Fore and alt camera pods 
low over Viet Nam pick up the most graphic 
air strike footage you'll ever see. 

All 4 great programs . . only $79. 95 
Specify Beta or VHS 

Send to : FIRDE GROFE FILMS Suite 368 
702Wollhlngfonst.,Marlnade1Rey,CA90291 
U.S. and Conoda, odd S2.50shlpplng, foreign 
orders. odd $3.50. GA ·res, odd 6'/a% Soles Tax. 
Vlsa &. Master • Include c:ard no. &. .explrallon, 

ORDER TOLL-fRH (800) 854-0561, ext, 925. 
In Calif. 1800) 432-7257, ext. 925. 

Silver 
blue-
100% 
Proce 
Hlstor 
lowsh ••~:-.:-.~ 

Elsenho 

ie 
th light

tripes. 

Manhatta , V 6, U.S.A. 
3/83 
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State 
Following each state name, iri parentheses, are the names of the loca lities in whi ch AFA Chapters are located . Information 
regarding these Chapters, or any place of AFA's activities within the state, may be obtained from the state contact. 

ALABAMA (Auburn, Birmingham, 
Huntsville, Mobile, Montgomery, Sel
ma): Don Krekelberg, 904 Delcri s 
Drive, Bi rmingham, Ala 35226 (phone 
205-942-0784) 

ALASKA (Anchorage, Fairbanks): Wil
liam M. Mack, 610 McKay Bldg , 338 
Denali St , Anchorage, Alaska 99501 
(phone 907-266-1253), 

ARIZONA (Phoen ix, Sedona, Sun City, 
Tucson): Thomas W. Henderson, 
4820 N, Camino Rea l, Tucson, Ari z. 
85718 (phone 602-299-6467) 

ARKANSAS (Blytheville, Fayetteville, 
Fort Smith, Li tt le Rock): Charles E. 
Hoffman, 1041 Rockwood Trail , Fay
etteville, Ark 72701 (phone 501 -
521-7614) 

CALIFORNIA (Apple Valley, Edwards, 
Fairfield, Fresno, Hermosa Beach, Los 
Angeles , Merced, Monterey, Novato, 
Orange County. Pasadena, Riverside, 
Sacramento, San Bernardino, San Di
ego. San Francisco, San Jose, Santa 
Barbara, Santa Monica, Sunnyvale, 
Vandenberg AFB, Yuba City): Scott 
Norwood, 19561 Moray Court. 
Saratoga, Calif 95070 (phone 
408-867-9466). 

COLORADO (Au ro ra, Boulder, Colo
rado Springs, Denve r, Fort Collin s, 
Grand Junction, Greeley, Littleton, 
Pueblo, Waterton) William R. Morris, 
5521 s_ Telluride Court, Aurora, Colo 
80015 (phone 303-693-4464) 

CONNECTICUT (East Hartford , North 
Haven, Storrs, Stratford, Westport, 
Windsor Locks): Raymond E. Cho
quette, 16 Tonica Springs Trail, Man
chester, Conn 06040 (phone 203-646-
4818). 

DELAWARE (Dover. Wilmington) : 
Joseph H. Allen, Jr., 537 Roberta Ave , 
Dover, Del 19901 (phone 302-674-
3472). 

DISTRICT OF COLUMBIA (Wash
ington, D, C ): A. B. Outlaw, 1750 Pa 
Ave, N W , Suite 400, Was hington, 
D C 20006 (phone 202-637-3346). 

FLORIDA (Broward, Cape Coral, Fort 
Walton Beach, Gainesville, Jackson
ville, Naples, New Port Richey, Orlan
do, Panama City, Patrick AFB, Red 
ington Beach, Sarasota, Tallahassee, 
Tampa , West Pal m Be ac h, Winter 
Haven): Morgan S. Tyler, Jr., 1776 6th 
St ,, N, W, Apt 606, Winter Haven, Fla 
33880 (phone 81 3-299-2773). 

GEORGIA (Athens, Atlanta, Colum
bus, Rome, Savannah, St Simons Is
land , Valdosta, Warn er Rob ins): Ed
ward I. Wexler, 8 E, Back St . Savan
nah, Ga. 31406 (phone 912-964-1941 , 
ext 253) 

GUAM (Agana): Joe Gyulavics, P. 0 
Box 21543, Guam 96921 (phone 671 -
734-2369) 
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HAWAII (Honolulu): Don J. Daley, 
P. 0 . Box 3200 , Hono lu lu, Hawaii 
9684 7 (phone 808-525-6296). 

IDAHO (Boise, Mountain Home, Twin 
Falls): John W. Logan, 3131 Malad 
St, Boi se, Idaho 83705 (phone 208-
385-5475) 

ILLINOIS (Bel lev ill e , Champa ig n, 
Chicago , Deca tur. Elmhurst, Peori a) : 
Richard H. Becker, 7 Devonsh ire 
Drive, Oak Brook, Ill . 60521 (phone 
312-654-3938) 

INDIANA (Bloomfield, Fort Wayne, In
dianapolis, Lafaye tte, Logansport , 
Marion, Mentone. South Bend): John 
Kagel, 1029 Rivers ide Dr ive, South 
Bend, Ind ·46616 (phone 219-2 34-
8855) 

IOWA (Des Moines): Carl B. Zimmer
man, 608 Waterl oo Bldg., Waterloo, 
Iowa 50701 (phone 319-232-2650) 

KANSAS (Topeka, Wichi ta): Cletus J. 
Pottebaum, 6503 E Murdock, Wich
ita, Kan. 67206 (phone 316-683-3963) 

KENTUCKY (Louisville): Elmo C. 
Burgess, 116 S, 5th St, Louisville, Ky. 
40202 (phone 502-585-5169). 

LOUISIANA (Alexandria, Baton Rouge, 
Bossier City, Monroe, New Orleans 
Shreveport): James S. Kendall, 4428 
Parkridge Drive. Benton, La 71006 
(phone 318-965-9164). 

MAINE (Bango r, Limestone, N Ber
wick): Arley McOueen, Jr., Route 1, 
Box 215. Well s, Me 04090 (phone 
207-676-9511, ext 2354) 

MARYLAND (Andrews area, Balti
more): William L. Ryon, Jr., 8711 Lib
erty Lane, Potomac, Md. 20854 (phone 
301-299-871 7). 

MASSACHUSETTS (Bedford, Boston, 
Falmouth, Florence, Hanscom AFB , 
Lexington, Taunton, Worcester): Zaven 
Kaprielian, 428 Mt Auburn St., Wa
tertown, Mass, 02172 (phone 617-924-
5010) 

MICHIGAN (Battle Creek, Detroit, Kal
amazoo, Marquette. Mount Clemens, 
Oscoda, Petoskey, Southfield) Jeryl L. 
Marlatt, 7 40 S. Cran brook Rd , Bir
mingham, Mich 48009 (phone 31 3-
362-0511) 

MINNESOTA (Duluth, Minneapolis-St 
Paul) Edward A. Orman, 368 Pike 
Lake, Duluth, Minn. 55811 (phon e 
218-727-8381 ). 

MISSISSIPPI (Biloxi, Columbu s, 
Jackson ): Clarence Ball, Jr., 5813 
David Davis Pl , Ocean Springs, Miss 
39564 (phone 601 -875-5883) 

MISSOURI (Kansas City, Knob Nos
ter, Springfield, St. Louis): James R. 
Hopkins, 316 Hillcrest Drive, War-

rensburg. Mo. 64093 (ph one 816-
747-6087) 

MONTANA (Great Falls) Al Lovington, 
PO Box 1569, Great Falls. Mont 
59403 (phone 406-453-111 8). 

NEBRASKA (Lincoln , Omaha): Ed
ward A. Crouchley, 1314 Douglas On 
the Mall. Omaha, Neb 68102 (phone 
402-633-2125). 

NEVADA (Las Veg as, Reno): William 
J. Becker, 1709 Valmora, Las Vegas, 
Nev. 89102 (phone 702-873-5945) 

NEW HAMPSHIRE (Manche ster, 
Pease AFB): Charles J. Sattan, 53 Gale 
Ave , Laconia, N H 03246 (phone 603-
524-5407). 

NEW JERSEY (Andover, Atlantic City, 
Belleville, Camd en. Chatham, Cherry 
Hill, E. Rutherford, Forked River, ·Fort 
Monmouth , Jersey City, McGuire AFB, 
Midd lesex Cou nty, Newark, O ld 
Bridge , Tren ton , Wallin gton, White
house Station, West Orange): Frank 
Kula, 264 Ed gewood Dr ive , Toms 
River, N J 08753 (phone 201-244-
2491) 

NEW MEXICO (Alamogordo, Albu 
querque, Clovis): Louie T. Evers, P. 0. 
Box 1946, Clovis, N M. 88101 (phone 
505-762-1798). 

NEW YORK (Albany, Brooklyn, Buf
falo, Chautauqua, Garden City, Hemp
stead Hudson Va lley, New York City, 
Niagara Fall s. Pl attsburgh Que ens, 
Rochesler, Rome/Utica, Southern Tier, 
Staten Island, Suffolk County, Syosse t 
Syracuse We stc hester): Robert E. 
Holland, 750-75A Lido Blvd .. Li do 
Beach, N. Y. 11561 (phone 51 6-889-
1571) 

NORTH CAROLINA (Asheville, Char
lotte. Fayetteville, Goldsboro, Greens
boro, Kitty Hawk, Raleigh): Hal Davis, 
1034 Man cheste r Dr ive, Cary, N C 
27511 (phone 919-467-6511 ) 

NORTH DAKOTA (Concrete, Fargo. 
Grand Forks, Minot): Maurice M. 
Rothkopf, 32 10 Cherry St , Grand 
Forks, N D. 5820 1 (phone 701-746-
5493) 

OHIO (Akron, Cinci nnat i , Cl eve land, 
Columbus, Daylo n, Newark. Youn gs
town) Charles B. Spencer, 333 West 
1st St . Suite 252 , Dayton Ohio 45402 
(phone 51 3-228-1175) 

OKLAHOMA (Al tus, Enid , Oklahoma 
City. Tulsa): Aaron C. Burleson, P 0. 
Box 757, Altus, Okla 73522 (phone 405-
482-0005) 

OREGON (Eugene, Portland) William 
Gleaves, 23 53 Oakway Terrac e, 
Eugene, Ore 97401 (phone 503-687-
2269) 

PENNSYLVANIA (Allentown, Beave r 
Falls, Drexel Hill. Dormont. Eri e, 

Harrisburg, Homestead , Lewistown. _! 
Ph ilade lphia , Pittsburgh, Scranton , 
Slate Co ll ege. Washington. Will ow 
Grove York): Tillie Metzger, 2285 Val
era Ave., Pittsburgh, Pa 15210,• 
(phone 412-881-1991) 

PUERTO RICO (San Juan) : Fred 
Brown, 1991 Jose F. Di az, Rio Piedras, 
P R. 00928 (phone 809-790-5288) 

RHODE ISLAND (Warwick) King 
Odell, 413 Atl antic Ave., Warwick, R I. 
02888 (phone 401 -941-54 72) ., 

SOUTH CAROLINA (Charleslon, 
Clemson, Co lumbia, Myrtle Beach, 
Sumter): William B. Gemmill, 11 Vic
toria Ave . Myrtl e Beach, S C 29577 
(phone 803-626-9628) 

SOUTH DAKOTA (Rapi d City. Sioux 
Fa lls): Duane L. Corning, Box 901 RR,• 
4, Rapid City, S. D. 57701. 

TENNESSEE (Chattanooga Knox
ville, Memphi s, Nashville, Tri-Citi es 
Area, Tullah oma): Arthur MacFad
den, 4507 Am nicol a Highway, Chat
tanooga. Tenn. 37406 (phone 61 5-622-
6262)-

TEXAS (Abilene, Amarillo, Austin. Bigf 
Spring, College Station, Commerce, 
Corpus Christ i, Dallas, Del Rio, Den
ton, El Paso , Fort Worth, Harlingen, 
Houston. Kerrvi l le. La re do, Lubbock. 
San Angelo, San Antonio. Waco Wich
ita Falls): John Sparks, 118 Broadway, 
Suite 234. San Antonio, Tex 78205 
(phone 817-723-2741) 

UTAH (Brigham Ci ty, Clearfield, 
Ogden, Provo, Sa lt Lake City) : Nuel~ 
Sanders, 370 S. 500 East. Suite 120. 
Clear f ie ld , Uta h 84015 (phone 
801-776-2101) 

VERMONT (Burlington) : John 0 . Na
vin, 350 Spear St , Unit 64, South Bur
lington. Vt 05401 (phone 802-863-
1510) 

VIRGINIA (Arlington, Danville, Harri
sonburg, Lan g ley AFB, Lynchburg, 
Norfo lk, Pe te rsburg, Richmond, Roa
noke): Ivan R. Frey, 73 James Land
ing Rd , Newpo rt News, Va 23606 
(phone 804-595-5617) 

WASHINGTON (Seatt le, Spokane, Ta
coma) E. A. Kees,, Jr., 7710 Ru byl 
Drive, S, W, Tacoma, Wash 98498. 

WEST VIRGINIA (Huntington): David 
Bush, 2317 S. Walnut Drive. St Albans, 
W Va 25177 (phone 304-722-3583). 

WISCONSIN (Mad ison, Milwaukee): 
Kenneth Kuenn, 3239 N 81st St,, Mil
waukee, Wis 53222 (phone 414-871-
3766) 

WYOMING (Cheyenne) Al Guidotti, 
P O Box 811 , Cheyenne, Wyo 82001 
(phone 307-638-3361 ). 
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Col. Richard 0. Robinson, USAF, right, Vice Commander of MAC's 76th Airlift Division , 
Andrews AFB, Md., presents an AFA appreciation plaque to Squadron Leader John 
Blackwell, leader of the Royal Air Force Red Arrows aerial demonstration team. The 
presentation was made at a dinner, sponsored by AFA's Andrews Chapter, honoring 
the Red Arrows during their visit this spring to Andrews AFB for DoD's Joint Services 
Open House. 

Unit 
CBI Hump Pilot Ass'n, Inc. 
The thirty-eighth annual reunion of the 
China-Burma-India Hump Pilots and sup
port personnel will be held on September 
:, 5-19, 1983, at the East Tower Complex, 
Town & Country Hotel, in San Diego, Calif. 
Contact: Mrs. Jan Thies, 808 Lester St. , 
Poplar Bluff, Mo. 63901 . Phone : (314) 
785-2420. 

National Warplane Museum 
The National Warplane Museum of Gene
seo will hold its fourth annual 1941 War
bird Air Show and Aviation Flea Market on 
September 15-18, 1983, at Geneseo Air
port in Geneseo, N. Y. Contact: Bob Moses 
at (716) 243-3011 or 243-0400. Lee Eh
mann at (716) 346-3689. Beverly Brisbee at 
(716) 658-3411. 
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USAF Photo-Mappers 
A reunion for all personnel assigned to 
USAF Photo-Mapping units (1946-76), in
cluding the 311 th PMW, the 55th SRW, the 
91 st SRW, the 1370th PMW, and ACGS, will 
be held on September21-25, 1983, in Col
orado Springs, Colo. Contact: E. B. Van 
Diver, 3813 Manchester St., Colorado 
Springs, Colo. 80907 . Phone: (303) 
593-9877. Max Trout, 1287 Winterhaven, 
Pueblo West, Colo. 81007. Phone: (303) 
547-2240 

USAFSS/ESC 
The US Air Force Security Service/Elec
tronic Security Command (USAFSS/ESC} 
and the USAFSS/ESC Alumni Association 
will be jointly celebrating the USAFSS/ 
ESC thirty-fifth anniversary during their 

&real double program on one cas
sette . .. 86 minutes or classlc air 

actlonl 

"FIGHT FOR THE SKY" Low level air action 
over Europe . some of the most exciting 
P-47, P-38 and P-51 combat film ever 
assembled. Narrated by Ronald Reagan. 

"REPORT FROM THE ALEUTIANS" John 
Huston's color classic of little-known air 
actions against the Japanese, all in the 
world's worst weather. Cat. No. BA-8 S79.95 

ORDER TOLL-FREE-24-HOUR HOT-LINE 
1-(800} 854-2003, Ext. 905 

In Calif 1 (800) 522 1500. Ext 905 
u.s & Cana~• add S2.50 shipping_ Othor lore,gn oraors add 
SS.00 CA Aes add 6'11° Sa les Ta• 
SPECIFY BETA OR VHS /Visa & Master include Number & Expir , 

Send to: ARP co. DEPT.AF 
3349 Ca huenoa Bl vd West. Suite 8-A. Hollywood_ CA 90068 

FOR THE 
COLLECTOR ... 

Our durable, 
custom-designed 
Library Case, in 
blue simulated 
leather with silver 
embossed spine, 
allows you to 
organize your 
valuable back 
issues of 
AIR FORCE 
chronologically 
while protecting 
them from dust 
and wear. 

Mail to: Jesse Jones Box Corp. 
P.O. Box 5120, Dept. AF 
Philadelphia, PA 19141 

Please send me ____ Library Cases. 
$4.95 each, 3 for $14, 6 for $24. (Postage 
and handling included.) 

My check (or money order) for$ __ _ 
is enclosed. 

Name ___________ _ 

Address __________ _ 

City _ _ _________ _ 

State _____ _ Zip ___ _ 

Allow four weeks for delivery. Orders out
side the U.S. add $1 .00 for each case for 
postage and handling. 
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annual reunion in San Antonio, Tex., on 
September 30-October 1, 1983. Contact: 
6960 ESW/CC, Attn: USAFSS/ESC Alumni 
Association, San Antonio, Tex. 78243. 

1st Air Division 
A reunion of the 1st Air Division will be 
held in conjunction with the 8th AFHS on 
October 12-16, 1983, at the Hyatt Regency 
Hotel in Houston , Tex. Contact: Lt . Col. 
Henry C. Gelula, USAF (Ret.), 401 N. Doug
las Ave ., Margate, N. J. 08402. 

8th Photo Reece Sqdn. 
The 8th Photographic Reconnaissance 
Squadron, Fifth Air Force , w ill hold its 
sixth annual reunion on September 
30-October 2, 1983, at the Hyatt Regency 
Hotel in Arlington, Va. Contact: Ernie 
"Barney" Ross, 9629 Yukon Ct., Broom
field, Colo. 80020. Phone: (303) 422-4242. 

40th Bomb Group Ass'n 
The fourth reunion of the 40th Bomb 
Group will be held September 23-25, 
1983, in Dayton, Ohio. Contact: Ira V, Mat
thews, 1805 N. Indian Creek Dr., Mobile, 
Ala. 36607. 

43d Bomb Group Ass'n 
The 43d Bomb Group "Ken's Men," includ
ing the 63d, 64th , 65th, and 403d Squad
rons, will hold its third annual reunion on 
September 30-October 3, 1983,. on the 
Queen Mary in Long Beach, Calif. Con
tact: R. H. Butler, 511 Forest Lake Rd., Fay
etteville , N. C. 28305 . Phone : (1-919) 
484-3013. 

Class 47-C 
The first USAF pilot class , known as the 
"Guinea Pigs," invites all former membe rs 
to its annual reunion on September 
28- October 1, 1983, at Cape Canaveral, 
Fla. Contact: Robert Campion, Jr., Box 88, 
Richardson, Tex . 75080. 
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Eighth Air Force 
Historical Society 

The Eighth Air Force Historical So
ciety, which has enlisted more than 
11 ,800 members since its inception 
in 1975, will hold its ninth annual 
reunion on October 12-16, 1983, at 
the Sheraton-Houston Hotel in 
Houston, Tex. The Eighth Air Force 
Memorial Museum Foundation, 
Inc., an affiliate of the 8th AFHS, will 
hold its third Air-War Symposium 
during the reunion. The topic of this 
year's symposium is "The Charac
teristics and Limitations of the B-17 
and the B-24 in the European The
ater of Operations in WW II. " For 
more information about the 8th 
AFHS, contact Lt . Col. John H. 
Woolnough, USAF (Ret.), P. 0 . Box 
3556, Hollywood, Fla. 33083. 
Phone: (305) 961-1410. 

l'" 

ntercon1 

At a recently held meeting of AFA 's Greater Seattle Chap_ter, E. E. "Ed" Teapoorten 
(second from right) was presented an Aerospace Education Foundation Scott . r 
Associate Plaque in recognition of his singularly outstanding efforts at recru,t,ng new 
members. Pictured above (from left) are: Dave Anderson , Washington State AF_A Vice 
President; Al Lloyd, Greater Seattle Chapter President; Ed Teapoorten , and Michael 
Winslow, AFA National Director. 

64th Troop Carrier Group . . 
The 64th Troop Carrier Group reunion will 
be held on October 13-17, 1983, in the 
Washington , D. C., area. Contact: Roger 
Coleson, Box 205G, Nanjemoy, Md. 20662. 

95th Bomb Group 
Members of the 95th Bomb Group, a B-17 
outfit in the Eighth Air Force, will hold 
their reunion on August 28- 30, 1983, at the 
Imperial Palace Hotel in Las Vegas , Nev. 
Contact: M. J. Steele, 8754 Dallas St., La 
Mesa, Calif. 92041. 

507th Fighter Group . . 
The 507th Fighter Group will hold its th~r
teenth reunion on September 2-5, 1983, in 

Colorado Springs, Colo. Contact: Clyde 
Whaley, 3729 Wre_n , Fort Worth Tex . 
76133. Phone : (817) 292-0889. 

613th Tactical Fighter Sqdn. 
A reunion for members of the 613th Tacti
cal Fighter Squadron assigned to England 
AFB, La., from 1954-63 will be held on 
September 9-11, 1983, in Las Vegas, Nev. 
Contact: Dale Leatham, 3870 Mayhill Ave ., 
Las Vegas, Nev. 89121. Phone: (702) 
456-7782. 

671 st Bomb Sqdn. 
The 671 st Bomb Squadron will hold an 
anniversary reunion in Oklahoma City, 
Okla., on September 15- 18, 1983. Con
tact : John Maruffi, 501 Hopewell Rd ., 
South Glastonbury, Conn. 06073. Phone : 
(203) 633-2281 . 

780th Bomb Sqdn. 
The fortieth anniversary reunion for the 
780th Bomb Squadron, 465th Bomb 
Group, Fifteenth Air Force, will be held at 
the Maxim Hotel in Las Vegas, Nev., on 

September 22-25, 1983. Contact: Don 
White, Rte. 1, Box M-11-B, Jesup, Ga., 
31545. Bernard Bezinover, Box 107, North-\ 
ridge, Calif. 91328. Phone : (213) 993-1280. 

Coming Events 

August 11-13 , California State 
Convention, Sunnyvale . . . August 
12-13, Missouri State Convention, 
Whiteman AFB .. . August 12-13, 
North Carolina State Convention, 
Pope AFB ... August 12-14, New 
York State Convention, Rome .. . 
August 13-14, North Dakota State 
Convention, Minot . . . August 
18-20, Utah State Convention, 
Ogden . .. August 19-20, Wiscon
sin State Convention, Milwaukee 
.. . August 26-28, Oregon State 
Convention, Portland ... August 
27 Arizona State Convention, Tuc
so~ . . . September 11-15, AFA Na
tional Convention and Aerospace 
Development Briefings and Dis
plays, Washington, D. C .... Octo
ber 6-7, AFA Symposium, "Logis
tics: The Long Pole in the Tent," 
Dayton, Ohio . .. October 20-22, 
Aerospace Education Symposium, 
Montgomery, Ala .... November 
17-18, AFA Symposium, Hyatt 
House Airport Hotel , Los Angeles , 
Calif ... . November 18, Los Ange
les Air Force Ball, Los Angeles , Cal
if .... December 6, Lieutenant Gen
eral Jimmy Doolittle Salute Dinner, 
National Air and Space Museum, 
Washington, D. C. 
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AF~s 1983 National Convention 
and Aerospace Development 

Briefings and Displays 
September 11-15 • Washington, D. C. 

Plan now to attend: AFA' s 1983 Na
tional Convention and Aerospace 
Development Briefings and Dis
plays at the new Sheraton Wash
ington Hotel. Additional rooms 
available at the Shoreham Hotel 
across the street and the Dupont 
Plaza Hotel served by Metro, at 
substantially lower rates than the 
Sheraton Washington. 

Hotel reservation requests: for the 
Sheraton Washington, send to: 
Sheraton Washington Hotel, 2660 
Woodley Road, N. W., Washington, 
D.C. 20008; for the Shoreham 
Hotel, send to: 2500 Calvert St. , 
N. W. , Washington, D.C. 20008; 
and the Dupont Plaza Hotel, 1S0.0 
New Hampshire Ave., N . W., Wash
ington, D. C. 20036. Make your res
ervations as soon as possible. All 
thret; hotels have a cutoff date of Au-

gust 19. To assure acceptance of 
your reservation requests, please 
refer to the AFA National Conven
tion. All reservation requests must 
be accompanied by one night's de
posit or an American Express num
ber and expiration date. Deposited 
reservations must be canceled by 
4:00 p.m. on the date of arrival to 
avoid being charged for that night. 

Convention activities include: 
Opening Ceremonies, Business 

Sessions, Symposia, luncheons 
honoring the Secretary of the Air 
Force and the Air Force Chief of 
Staff, Aerospace Education Foun
dation Awards Luncheon, the An
nual Reception, and the black-tie 
36th Air Force Anniversary Recep
tion and Dinner Dance. 

• A first this year will be an all-day 
symposium, Wednesday, Septem
ber 14, highlighting the changes 
and challenges of Tactical Air War
fare. Also, on Thursday, September 
15, the Aerospace Education Foun
dation will mount a major National 
Laboratory for the Advancement of 
Education. This one-day seminar 
with interested industrialists and 
educators will seek specific mea
sures to stop our national drift to
ward scientific and technological 
illiteracy. 

r....--- -------------------------------·-------------, 
' ADVANCE REGISTRATION FORM* 

Air Force Association National Convention and Aerospace Development Briefings and Displays 
Septernberll-15, 1983 • Sheraton Washington Hotel• Washington, D.C. 

Type or Print 

Name _ _________ __________ _ 

Title _____________________ _ 

Affil iatio ~ --------- -------- -

Address _ _ _______________ _ _ _ 

City, State, ZIP _____ __________ _ 

Note: Advance registration and/or ticket purchases must be 
accompanied by check made payable to AFA. Mail to AFA, 
1750PennsylvaniaAve., N.W., Suite 400, Washington, D.C. 
20006 . 

Reserve the following for me: 

_ Advance Registrations $ __ _ 
@ $115 per person (includes credentials and 
tickets to the following Convention functions: 
AF Chief of Staff Luncheon, Annual 
Receplion, AF Secretary's Luncheon). 

Tickets may also be purchased separately for the following: 
Aerospace Ed . Foundation Luncheon @ $35$ 
AF Chief of Staff Luncheon @ $35 $ 

_ Annual Reception @ $35 $ _ _ _ 
_ AF Secretary's Luncheon @ $35 $ __ 

AF Anniversary Reception and $ __ _ 
Dinner Dance @ $75 

Total for separate tickets $ ____ _ 

Total Amount Enclosed $. ____ _ .._ ____ ,_ ____________________________________________ _ 
Advance Registration Fee before September 2-$115 (After September 2-$125) 

*Note: Official convention delegates, national directors, vice presidents, and committee members meeting at convention shouJd uo/ use this form Your registra tion infoimation has been 
mailed separately to you and you are eligible to register for "Red, " "White," "Blue," or "Flag" convention packages, 



NEW, RECORD BENEFll 
CURRENT BENEFIT TABLES 

Including Substantial Benefit Increases for Policyholders Under Age 65 
(effective May 31, 1982) 

Member's Attained Age 

STANDARD 
Premium: $10 per month 

Basic Benefit* 

HIGH OPTION 
Premium: $15 per month 

Basic Benefit* 

HIGH OPTION PLUS PLAN 
Premium: $20 per month 

Basic Benefit* 

Former Coverage New Coverage Former Coverage New Coverage Former Coverage New Coverage 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 

$85.000 $100,000 $127,500 $150,000 $170,000 $200,000 
85,000 95,000 127,500 142;500 170,000 190,000 
65,000 70,000 97,500 105,000 130,000 140,000 
50,000 55,000 75,000 82,500 100,000 110,000 
35,000 37,500 52,500 56,250 70,000 75,000 
20,000 22,500 30,000 33,750 40,000 45,000 
12,500 15,000 18,750 22,500 25,000 30,000 
10,000 11,000 15,000 16,500 20,000 22,000 
7,500 8,000 11,250 12,000 15,000 16,000 
4,000 4,000 6,000 6,000 8,000 8,000 
2,500 2,500 3,750 3,750 5,000 5,000 

AVIATION DEATH BENEFIT* (for pilots and crew members) 

Non-war related: Ages 20-34-Payment of½ the scheduled benefit. (Applies to Standard, High Option and High Option Plus Plans) t , 

Ages 35-7 4-Payment of the full scheduled benefit. (Applies to Standard, High Option and High Option Plus Plans) 

War related : $15,000 $22,500 $30,000 

EXTRA ACCIDENTAL DEATH BENEFIT** $12,500 

·AVIATION DEATH BENEFIT: The coverage provided under 1heAvla,Uon Death Benefit 
Is paid for death which Is caused by an avlatlon accident In wh/oh the 1nsu1,ed Is 
ser.lng .is pllot or crew mllmber or 1he alrclall Involved. Under this condition. lhe 
• Avlatlon Death Benefit Is pa!(! In Heu of all other benel(ts cit \his 1;overage. 
Furthermore, the non,war (elated benefit will be paid In au-cases where the death does 

OTHER IMPORTANT BENEFITS 
COVERAGE YOU CAN KEEP. Provided you apply for coverage under age 65 (See 
"ELIGIBILITY") your insurance may be retained at the same low group rates to age 75. 
FULL TIME, WORLD WIDE PROTECTION. The policy contains no war clause, hazardous 
duty restriction, combat zone waiting period or geographical limitation. 
DISABILITY WAIVER OF PREMIUM. If you become totally disabled at any time prior to 
age 60 for at least a 9-month period, your coverage will be continued in force without 
further payment of premiums as long as you remain disabled. 
FULL CHOICE OF SETTLEMENT OPTIONS. All standard forms of settlement options, 
as well as special options agreed to by the insured and United of Omaha, are available 
to insured members. 
CONVENIENT PAYMENT PLANS. Premium payments may be made by monthly 
government allotment (payable to Air Force Association), or direct to AFA in quarterly, 
annual or semi·annual installments. 
DIVIDEND POLICY. AF A's primary policy is to provide maximum coverage at the lowest 
possible cost. Consistent with this policy, AFA has provided year·end dividends in all 
but three years (during the Vietnam War) since the program was initiated in 1961, and 
basic coverage has been increased on seven separate occasions. 

ADDITIONAL INFORMATION 
Effective Date of Your Coverage. All certificates are dated and take effect on the last 
day of the month in which your application for coverage is approved, and coverage runs 
concurrently with AFA membership. AFA Group Life Insurance is written in conformity 
with the insurance regulations of the State of Minnesota. The insurance will be 
provided under the group insurance policy issued by United of Omaha to the First 
National Bank of Minnesota as trustees of the Air Force Association Group Insurance 
Trust. 
EXCEPTIONS: There are a few logical exceptions to this coverage. They are: 
Group Life Insurance: Benefits for suicide or death from injuries intentionally 
self·inflicted while sane or insane will not be effective until your coverage has been in 
force for 12 months. 
The Accidental Death Benefit and Aviation Death Benefit shall not be effective if death 
results: (1) From injuries intentionally self·inflicted while sane or insane, or (2) From 
injuries sustained while committing a felony, or (3) Either directly or indirectly from 
bodily or mental infirmity, poisoning or asphyxiation from carbon monoxide, or (4) During 
any period a member's coverage is being continued under the waiver of premium 
provision, or (5) From an aviation accident, either military or civilian, in which the 
insured was acting as pilot or crew member of the aircraft involved, except as provided 
under AVIATION DEATH BENEFIT. 

$15,000 $17,500 

not result from war or act of war, whether declared or undeclared. 

**EXTRA-ACCIDENTAL DEATH BENEFIT: In the·evehuol·an acctdentaJ death occurring 
within 13 weeks of the acclden1, these AfA' pranS'pafan addlllonal lump sum benerrt I 
as shown In the tables, except as noted under AVIA110N DEATH BENEFIT above. 

ELIGIBILITY 
All members of the Air Force Association are eligible to apply for this coverage provide1 
they are under age 65 at the time application for coverage is made. 
*Because of cerialn restrictions on the issuance of group insurance coverage, application: 

ror coverage under the group program cannot be accepted from non-active duty personne 
residing in New York. 

Member's 
Attained Age 

20-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-75 

OPTIONAL FAMILY COVERAGE 
PREMIUM: $2.50 per month 

Life Insurance 
Coverage for Spouse 

$20,000.00 
15,000.00 
10,000.00 

7,000.00 
5,000.00 
3,000.00 
2,000.00 
1,000.00 

Life Insurance 
Coverage 

for each child* 
$4,000.00 

4,000.00 
4,000.00 
4,000.00 
4.000.00 
4,000.00 
4,000.00 
4,000.00 

•Children under six months are provided with $250 coverage once they are 15 days old and 
discharged from the hospital. 
Upon attaining age 21 , and upon submission of satislactory evidence of insurablllty, insured 
dependent children may replace this S4,000 group coverage (in most states) with a $10,000 
permanent individual life insurance policy with guaranteed purchase options. 

Please Retain This Medlcal Bureau Prenotllicatlon For Your Records 
Information regarding your lnsurabillly will be treated as confidential. United ol Oma 
Life Insurance Company may, however, make a bliel report thereon to the Medi 
Information Bureau, a nonprofit membership organization ol llfe ipsurance compani1 
which operates an information exchange on behall of its memQers. If· you apply 
another bureau member company for life or health Insurance-coverage! or a claim , 
beneflts is submitted to such a company, the Bureau, upon request, w II supply su 
company with tt1e lnlo'rmatlon In Its me. , 

Upon rece)pt of a request from you the Bureau will arrange disclosure of a, 
Information It may have In yourflle. (Medical Information will be disclosed only to yo 
attending physicran.l 11· you question t11e accuracy of Information In lhe Bureau's Ill 
you may contacl lhe Bureau and seek a. correction In accordance with the procedures t , 
forth in lhe federal Fair Credit Reporting Act. The address of the Bureau's lnformatJ 
ottlce Is P.O. Box 105. Essex Station, Boston , Mc1ss. 021 12, Phone (617) 426-3660. 

United of Omaha Life Insurance Company may also release information in lls Ille 
other Ille Insurance companies to whom you n,ay apply for Ille or health insurance, or 
whom a claim for benefits may be submitted . 



OW AVAILABLE 
~~ 
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APPLICATION FOR 

AFA GROUP LIFE INSURANCE 

( 30% Dividend-1981 ) 

UnitedC\ 
o/()milhaV 

Group Policy GLG-2625 
United of Omaha Life Insurance Company 

Home Office Omaha Nebraska 

Full name of member ------------------ -------------- -----
Rank Last First Middle 

Address _ _ ___ ___ -=---- -------=-------------,------- ----=-=---------
Number and Street City Stale ZIP Code 

Date of birth Height 

Mo. Day Yr. 

This insurance is available only to AFA members 

□ I enclose $15 for annual AFA membership dues 
(includes subscription ($9) to AIR FORCE 
Magazine). 

□ I am an AFA member. 

Please indicate below the Mode of Payment 
and the Plan you elect: 

Standard Plan 

Weight Social Security Number 

Name and relationship of primary beneficiary 

Name and relationship of contingent beneficiary 

Plan of Insurance 
High Option Plan High Option PLUS Plan 

Mode of Payment 

Monthly government allotment (only for 
military personnel) . I enclose 2month's 
premium to cover the neoess,ary period for 
my allotment (payable to Air Foree 

Member Only 
□ $ 10.00 

Member And 
Dependents 
D $ 12 .50 

Member Only 
D $ 15.00 

Member And 
Dependents 
D $ 17.50 

Member Only 
D $ 20.00 

Member And 
Dependents 
D $ 22 .50 

Association) to be established. 
Quarterly. I cnclosii"amount checked . 
Semi-Annually. I enclose amount checked. 
Annually. I enclose amount checked 

□ $ 30.00 
D $ 60 00 
D $120.00 

D $ 37.50 
D $ 75.00 
D $150 .00 

D $ 45.00 
D $ 90.00 
D $180.00 

□ $ 52 ,50 
D $105 .00 
D $210 .00 

Dates of Birth 

o $ 60.00 
D $120.00 
D $240.00 

D $ 67.50 
D $135,00 
D $270 .00 

Names of Dependents To Be Insured Relationship to Member Mo. Day Yr. .._Heig~ ~ W.e_!~ ·-

Have you or any dependents for whom you are requesting insurance ever had or received advice or treatment for: kidney disease, cancer, diabetes, 
respiratory disease, epilepsy, arteriosclerosis, high blood pressure. heart disease or disorder, stroke. venereal disease or tuberculosis? Yes □ No □ 
Have you or any dependents for whom you are requesting insurance been confined to any hospital, sanatorium , asylum or similar institution in the past 
5 years? Yes □ No □ 
Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or 
are now under treatment or using medications for any disease or disorder? Yes □ No □ 
If YOU ANSWERED "YES" TO ANY OF THE ABOVE QUESTIONS , EXPLAIN FULLY including date, name, degree of recovery and name and address of 
doctor. (Use additional sheet of paper if necessary.) 

I apply·to Unite.ct of 0maha Life·1nsurance OoJ!lpa_n~ for lnsurance_under t11.e group plan Issued to the Fi rst National Bank of Minneapolis a~ Trustee of the Air 
For~e Associat1~n Group Insurance Tr.ust. f~lormaU~o I~ this ~ppl1cat1on. a cory of Wh tth shall be attached to and made a ~art or my cert1f1cate when ssued. 
1s given to obtain the plan requested and 1s true and complete to the best o my knowledge and beli~f. I agree that no 1~s.urante will be' elll!cllve until a 
certificate has been issued and the lnllial premium paid. 

I hereby authorize any licensed physician, medical practitioner, hospital, clinic or other medical or medically related facll)ty, insurance t ornpany, the 
Medical Information Bureau or other organization, institution or person, that has any,reoords or knowledge of me or my health, to gfve to lhe United of 
Omaha Life Insurance Company any such information. A photographic copy of this authorization-shall be as.valid as the original. I hereby acknowledge that 
I have a copy of the Medical Information Bureau's prenotification information. 

Date - - ---------- --, 19 _ _ 
Member's Signature 

Application must be accompanied by a check or money order. Send remittance to: 
FORM 3767GL App REV 10-79 Insurance Division, AFA, 1750 Pennsylvania Avenue, NW, Washington, D. C. 20006 
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Bob Stevens• 

"There I was '' 
••• 

R~C~NTLY Tl-HG MAGAZIN~ RAN 
A 4TO~Y WI-H0--1 FEATURc;D A COL
UMN CALL...[;D, 11 YOU KNOW VOU 11<'(; 
OVE=RGE;AQ. WHl=:N.,," Tl-II~ Pl20MPT-
l=D Tl:-I[; FOLLOW I NG FK'OM Tl--IE
EX -- CBI ( CI-IINA BURMA /NOIA) 
ROUNDUP FROM WW I[ -

• You ~NOW YOU11<£= A 
l<'l!lAl.. CBlel" WI--IEN YOU 
OPEN YOUR Bj;[;K' CAN 
WITH A BAVONE.T .. , II 

" Ri;;AL CBl~I"'~ DON'T CALCULATE" Tl-Ii;;;: LOAD 
OF AN AIR.PLANE=-. Tl-H;;y EYEBALL TWECARGO 
~d.. TA!t:(E' OFF W~[;N T\-U;: PLANE: LOOK~ FULL" 

TROPICAL Vi:,R<;.IO~ 
OF GI Bl<OGAN'7 

" REAL CB\e~ WEAR JACKET4" WITI--I 
GTRANGE: FL.AG~ ~ CRAZY WRITING 
ON Tl-IE BACK " 
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NewVital Simulation Systems: 

Texture you can "feel" 
with your eyes. 

~ 

f l 

Texture no other system 
can match for the money. 1 

Now, with Vital, terrain has substance and 
depth. Water has waves. Clouds take on natural 
shapes. Sand and snow sweep across tire
marked runways. 

The illusion of reality, only suggested in still 
photos, comes vividly alive in Vital. You have to 
see Vital at work to appreciate how texture 
heightens realism and accentuates training 
cues. Pilots making Vital simulated approaches 
become keenly aware of descent rate and 
ground proximity. Distance and speed can be 
judged with remarkable accuracy and 
assurance. 

New Yitai systems-Vital V with an ex
panded color-beam penetration display and 
Vital VI with a full color shadow-mask display 
-are structured around totally new, flexible 
and expandable multiprocessor architecture. 

These new Vital systems are joining more 
than 200 Vital installations operating an aver
age of 20 hours a day, seven days a week-
at 98% availability-in customer facilities 
around the world. No other visual simulation 
system matches Vital for capability, reliability • 
and ease of support. 
They are designed to meet all present w-1 

and future FAA requirements for total .. I 
simulation training, and the military's • 
need for full mission training. They pro- .>., 
vide this capability at a cost lower than "" 
any competing system. 

For more details, or to arrange a demon- I 
stration, contact: Vital Marketing, McDonnell , I 
Douglas Electronics Company, Box 426, 
St. Charles, MO 63301. Phone (314) 925-4467. 
Telex 44 7369. • 

VITAL™ 
NICDONNELL 

DOUGLAS 


