


The GE ~chnology edg.e: 
durable fighter turbofans 

with turbojet characteristics. 
GE engines - now in pro

duction or flight test - are truly 
setting new standards for fighter 
turbofans. 
• OPERABILITY: Pilots report 
that F404 and Fl 10 turbofans 
behave like General Electric's 
famed J79 fighter turbojet. As 
one pilot said, "I can really fly 
the aircraft up to its capabilities." 
And unlike competitive engines, 
both the F404 and Fl 10 can 
operate throughout the entire 
flight envelope with no throttle 
restrictions. 
• DURABILITY AND 
RELIABILITY: Because of pre
eminent hot section technology, 
including machined ring com
bustors and single-stage turbines, 
GE engines offer two to three 
times the hot section life of any 
other engine in service. An 
Fl 10 test engine recent-
ly completed 5000 
TAC cycles ... the 
equivalent of 2500 F-16 
mission hours! 
• OPERATING COSTS: 
Simplicity - plus the 
durability that 

F404-powered 
Northrop F-20 Tlgersharl< 

- Flight Test 

comes from advanced tech
nology - provide low main
tenance costs. General Electric 
engines have a preeminent 
record: The J79 removal rate 
in the F-4 is three per 1,000 
flight hours. The TF34 in the 
A-10 is under two per 1,000. 
And the F404 and Fl 10 
are on track for two 
per 1,000 - three times 
better than competitive 
turbofans. 
• ENGINES OF 
CHOICE: With performance like 
this it's no wonder General 
Electric engines are becoming a 

preferred source of power. 
The 16,000 lb. thrust class 

F404 is in service with the U.S. 
Navy/Marine F/A-18 and 

Canadian CF-18 and will 
power the Australian and 

Spanish F/A-18s. The F-20 Tiger
shark and Swedish Gripen air
craft are fitted with 17,000 and 

GENERAL. ELECTRIC 

18,000 lb. thrust class versions 
of the F404. 

The Fl 10, a derivative of 
the Fl0l developed for the 

wered 

.. 

amlcs F- /6X 

U.S. Air Force B-1, is in the 
27-29,000 lb. thrust class. 

Funded to provide competitive 
production in the large 

fighter engine class, this 
engine has participated in 
outstandingly successful flight 
test programs in both the USAF 
F-16 and USN F-14. It is now fly- , 
ing in a General Dynamics 
F-16XL aircraft, a two-seater. 

When you add it all up, it all 
comes down to a single word: 
performance. 

Great Engines From General 
Electric's Advanced Technology 
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What~: needed to g~nerate 
advanced. space and defense systems? 

Generations of experience. 
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Today's complex space and 
defense systems tax the resources 
of many organizations. Large sys
tems developers are needed, with 
the generations of experience to 
marshal the many talents required 
for mission success. 

Martin Marietta is a company 
with such capability.This capability 
is behind five generations of Titan 
space vehicles, the Pershing missile 
and many of this country's defen
sive wE:!apons. 

The same capability helps 
explain why we have participated 
in every major NASA program to 

explore the solar system, from 
building the Viking landers to 
developing key instruments for the 
Voyager spacecraft to Jupiter, 
Saturn, and beyond. 

But organizational knowhow is 
only one reason these systems suc
ceed. Their development and man
ufacture also require a formidable 
array of research and production 
technology. 

Our technical staff is supported 
by 82 advanced research facilities, 
from vacuum chambers that sim
ulate deep space to laboratories that 
model entire C3 systems. These 

• 

facilities are linked by a national 
computer network that can pro
cess two billion bytes of data a 
day. We're also using CAD/CAM 
techniques, automated testing 
programs, robotics, and computer 
controlled parts management 
and flow systems for volume 
manufacturing. 

None of this came to pass over
night. Three decades of conceiving, 
designing, building and testing 
have led to these unique abilities. 
Abilities aimed at producing big 
systems that are affordable, 
producible and effective. 

NIARTIN NIARIETTA 

Martin Marietta Aerospace 
6801 Rockledge Drive, Bethesda, Maryland 20817 U.S.A. 

■ 
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AN EDITORIAL 
Potholes in the 
Two-Way Street 

ON p. 94 of this issue, questions that will be asked at the Paris Air Show 
are highlighted. Among them are the related topics of international 

cooperation in aerospace projects and restrictive clauses that impede them. 
AFA members are better informed than the general public on these topics. 
which are just now seeping into the mass media. The issues bear directly on 
the health of US industry and its applications in so many facets of US 
military power. 

Congress and several administrations have supported the notion of coop
erative weapons projects with US allies. The process has been nicknamed .. 
the "two-way street." Among its benefits are sharing of development costs, 
economies of scale in production, and interoperability in the field. The F-16 
multinational fighter is an example . Others include the "family of weapons" 
concept, whereby European countries develop the Advanced Short-Range 
Air-to-Air Missile (ASRAAM) and the US develops the Advanced Medium- • 
Range Air-to-Air Missile (AMRAAM) and each buys from the other. Many 
other such projects are in the works. 

But the same Congress that directs transatlantic cooperation then forks its 
tongue and imposes "Buy American" restrictions on the armed services. 
1\.vo examples from the FY '83 Defense appropriations process: a require
ment that weapon systems use only US specialty metals. and that the 
ejection seat for the T-45 Hawk trainer for the Navy be opened for competi
tion by US companies. In the specialty metals case, European suppliers see 
a market closed out unilaterally. The US specialty metals suppliers see the 
market protected for them. In the ejection seat case, the US Navy sees it as 
unnecessary and wasteful. The British-made Martin-Baker ejection seats 
have saved more than 5,025 lives, including 2,800 US aircrew, They have 
long been in front-line US aircraft, including the F-4, A-6, and F-14. 

The Air Force and Navy, US and European industry, European legisla
tors, and some US Senators and Representatives see the damaging effects of 
these restrictive clauses clearly. Not so their narrow-minded colleagues who 
slip them in. Those persons play a hypocritical game. On one hand, they flail 
the armed services for unnecessary spending and urge cooperation with US 
allies. At the same time, they insert special-interest pork-barrel clauses that 
raise costs without improving effectiveness, and that alienates allies. They 
can't have it both ways . 

What should be done? It is na"ive to expect that the hypocrites will change. 
Therefore, the appropriate course is to ensure that their colleagues in both 
House and Senate are informed about the implications of these restrictive 
and damaging clauses. Then Congress can sort out the true national benefits. 
Without such action, the "two-way street" will remain potholed and bumpy. 

F. CLIFTON BERRY, JR. 

EDITOR IN CHIEF 
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• Collins GPS User Systems: 
• The Force Enhancer 

Collins Government Avionics and the Navstar Global 
Positioning System are powerful partners to increase U.S. 
and NATO military force effectiveness. 

OPS increases the effectiveness of land, sea, and air 
forces dramatically. Air Force sponsored studies and field 
tests using OPS show success rates for tactical air missions 
are enhanced up to 600Jo, strategic weapons by 200Jo and in
direct artillery by 500Jo by improved navigation. OPS is a 
survivable, all-weather, 24-hour, worldwide, jam-resistant 
system. 

It all adds up to increased force effectiveness through ad
vanced navigation technology for all users requiring highly 
accurate position, velocity and time information. 

Collins OPS user systems make these advantages 
available through affordable OPS user equipment for air, 

sea, subsurface and surface applications. Our common 
modular architecture enables low acquisition and life-cycle
support costs for OPS user operations. Our modular design 
is the result of our long experience in ground, sea and air
borne systems. 

For more information, contact Collins Government 
Avionics Division, Rockwell International, Cedar Rapids, 
Iowa, 52498. (319) 395-2208. 

Rockwell International 

... where science gets down to business 



They require expert operations 
The NASA Space Shuttle is an epic aerospace 

achievement, and is now poised to enter the era 
for which it was intended-the age of regular, 
frequent operations. 

More than ever, it will share a common need 
with other high-technology, specialized fleets. 
Expert operations management for between-flight 
processing will be critical. And that's where 
Lockheed's experience is unmatched. 

Through projects like the SR-71, U-2/TR-1, 
America's fleet ballistic missiles, Agena, and ~ 
classified programs, Lockheed has decades of 
operations management experience. 

These vehicles join more than 100,000 other 
aircraft of various types processed to date by 
Lockheed specialists at bases and installations 
worldwide. Lockheed's involvement has run the .: 
gamut from systems management through depot 



.management. 
level maintenance, work control systems, inte-
6rated logistics, operations and maintenance 
analysis, and efficient processing. 

That adds up to a proven record of safe, 
responsible, on-time operations. 

Al I of Lockheed's broad operations manage
ment experience and invaluable knowledge of the 
arbiter's systems integration and cargo interface 
requirements gained from work on payload 

contracts, has now been focused on NASA and 
U.S. Air Force requirements to process the Space 
Shuttle. Lockheed is fully prepared to meet the 
critical demands of regular, frequent Shuttle 
processing, and will use its new Space Operations 
Company to get the job done safely, efficiently, 
and on time. 

When it comes to operations management, 
Lockheed knows how. 

~Lockheed Space Operations Company 
Titusville, Florida 



April Issue 
I just wanted to drop a quick line to 

say I thought the April issue was out
standing . The section covering Air 
Force people overseas-" From An
dersen to Zweibrucken"-was su
perb . It certainly will provide our 
younger folks anticipating their first 
overseas tour with a better under
standing of what to expect in a foreign 
country. 

Again , it was a super job. Your ef
forts are greatly appreciated . 

Brig. Gen. Richard F. Abel, 
USAF 

USAF Director of Public Affairs 
Washington, D. C. 

I enjoyed the April 1983 issue of A1R 
FORCE Magazine so much that I had to 
write and congratulate you on a job 
extremely well done. 

"From Andersen to Zweibrucken " 
was an interesting, well-written arti
cle. The photos were superb .. . . 

Even though the article was de
voted to overseas bases, the section 
on USOs was missing some pertinent 
information that might be of interest 
to those just going overseas . The 
James S. McDonnell USO at Lambert
St . Louis Airport sees more than 
100,000 people pass through its 
doors yearly. The large majority of 
those people are there while waiting 
for MAC flights overseas. The USO is 
open twenty-four hours a day, and of
fers everything from a fully equipped 
nursery to an attended luggage stor
age area. (Incidentally, AFA donated 
$10,000 to this USO last year from 
proceeds from the AFA Ball of Mid
America. Thanks, AFA!) 

My favorite part of the article was 
the part titled "You Know You're Over
seas When . . . " (p. 37). The one about 
the MARS call could have been taken 
from the pages of my diary. My own 
additions to the list are : 

(Philippines version) : Typhoon 
conditions just mean rolling up your 
jeans and wearing flip-flops. 

You can eat balut without getting 
sick. 

You tie a gecko to your bed for luck. 
You can bargain just as well as the 

locals. 
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(Alaska version): You can sleep 
even though it's light twenty-four 
hours a day. 

You start singing along with the Cal 
Worthington commercials. 

You refer to the States as the Lower 
Forty-eight. 

You pass a moose on the way to 
work and you don 't even look twice. 

SSgt. Annette Ware, USAF 
Scott AFB, Ill. 

I predict you'll hit an all-time record 
in "Airmail " for additions to your list 
of "You Know You 're Overseas When 
... "We enjoyed those. Here are some 
add-ons. 

You know you're overseas when ... 
The door knobs aren't round. 
Drinking water comes from a jug, 

not the faucet. 
Regularly, no water whatsoever 

comes from the faucet. 
You've got enough of the wrong 

kind and not enough of the right kind 
of money you need in the BX. 

"Shot Day" ranks right up there 
with "Report Card Day" as a dreaded 
event in school. 

The new kid is popular because he 
or she has the latest records and 
tapes. 

You 've got your passport handy in
stead of tucked away like it is when 
you're back home in the land of the 
big BX. 

Maj. Christopher J. Hoppin, 
USAFR 

Ramsey, N. J. 

Submissions to "Airmail" should 
be sent to the attention of the "Air
mail" Editor, 1750 Pennsylvania 
Ave., N. W., Suite 400, Washington, 
D. C. 20006. 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 possi
ble to print all submissions. Please 
allow lead time of at /east two 
months for time-sensitive an
nouncements. 

Two Great Books 
Just recently I wrote to Lt. Gen. J. B. 

McPherson, USAF (Ret.), President of 
the Air Force Historical Foundation, 
to thank him for their involvement in a 
couple of books, and I wanted to 
share my comments with you and the 
members of the Air Force Associa- ~ 
tion. 

To quote my comments to General 
McPherson : "Those two books. A 
Few Great Captains and Forged in 
Fire, are the greatest books I've read 
on the story of the Air Force and air
power. They should become text
books. They should be read by every- ' 
one, young and old , who has any 
interest at all in the subject of air
power. 

"Thank God they 've been pub
lished and thank you for all you 're 
doing to help." 

/, 

We desperately need to spread the ~ 
word so that all Americans realize 
what the Air Force is all about and 
how it all began. The two books I've 
cited can do a lot to aid that educa
tional process. 

Sen. Barry Goldwater 
Washington, D. C. 

Ninth Air Force ~-
Having been a member of AFA for lo 

these many years, I have read a bundle 
of issues of A1R FORCE Magazine. 

I have never seen too many refer
ences to what was an important part 
of the World War II air forces. I am 
referring to Ninth Air Force, the tacti- , 
cal air force in Europe. 

Hey, you guys from the Eighth-we. 
were there too! We lost people and 
aircraft. We contributed and helped 
bring about the final victory, so how 
about a little space for us? ... 

Since I was but a lowly "ground- •~ 
pounder"-weather officer in the 21st 
Weather Squadron-it probably 
won 't make much of an impression, 
but I do think you people at AIR FORCE 
Magazine should pay a little attention 
to the Ninth. 

Incidentally, our CO of the 21st -~ 
Weather Squadron was Col. (later Lt. 
Gen .) Thomas Moorman, who retired 
after serving as Superintendent of the 
US Air Force Academy. I had the 
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honor of serving as one of the liaison 
officers during his tenure at USAFA. 

Lt. Col. Robert L. Hall, 
USAF (Ret.) 

Harbor Springs, Mich. 

,, Space A at Dover AFB 
While reading through the Special 

Travel Section "Over Here & Over 
There" in the April 1983 issue of AIR 
FORCE Magazine, I noted that the tele
phone numbers listed for Space A in
formation at Dover AFB, Del. , are not 
correct (p. 103). 

·' The correct numbers to call are A/C 
(302) 678-6892 or 678-6893. 

Capt. Shirley A. Vitale, USAF 
Passenger Service Officer 
Dover AFB, Del. 

B-25 in Lake Greenwood 
During World War II, a B-25C or D 

model went down in Lake Green
wood. This plane was flying out of 
Donaldson (Greenville, S. C.) or Co
lumbia. What is now the Greenwood 
County Airport was known as Coro
naca AAB, which was an auxiliary 

,, field to both Donaldson and Colum
bia. 

Over the last thirty-nine years many 
attempts have been made to locate 
this plane. Through Sen. Strom Thur
mond's efforts a Naval Reserve mobile 
and salvage unit out of Norfolk, along 
with three Naval explosive ordnance 
personnel. located this B-25. Efforts 
are now under way to try to salvage 
this plane for a static display. 

There are two conflicting stories as 
to why this plane went down. The re
ported offic ial one is that on a low
level training mission the plane was 
flying up the Saluda River, crossed 
the dam, made a ninety-degree turn 
up the lake, and then went in . The 
unofficial story is that the crew was 
buzzing some bathing beauties on a 
point in the state park and hit the 
water on the second or third pass. Lo
cal residents picked the entire crew 

, off the plane, with one or two having 
some injuries. 

We in Greenwood would appreciate 
hearing from anyone having any infor
mation as to the correct story on this 
B-25 and its crew. 

W. M. Self 
P. 0 . Box 1017 
Greenwood, S. C.29648 

24th Composite Wing 
The 24th Composite Wing is put

ting together a heritage hall photo 
display of previous commanders . 
Anyone having photographs or infor-

!i ' mation on former commanders is 
urged to contact the Public Affairs Of
fice at Howard AFB, Panama. 

Information and photographs are 
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needed on USAAC Col. George H. 
Steel, who commanded the 24th 
Composite Wing upon activation at 
Boriquen Field, Puerto Rico , in 1946; 
Col. Richard Jones, commander of 
the wing when it was reactivated at 
Howard AFB, Panama (then the Canal 
Zone), in 1967; Col. Leslie E. Gaskins, 
commander from June 1971 to March 
1974 when it was the 24th Special Op
erations Wing; Col. Robert S. Beale, 
commander from March 1974 to Au
gust 1975 when it was the 24th Com
posite Group; Col. William E. Roth , 
August 1975; and Col. Robert E. Pat
terson, commander from January 
1979 to June 1980, when it was once 
again designated the 24th Composite 
Wing . 

Black-and-white, eight-inch by ten
inch photos are needed; however, any 
photos will be appreciated . Please 
contact the address below. 

24th Composite Wing/PA 
APO Miami 34001 

376th/4252d Group and Wing 
I'd like to enlist the aid of readers to 

trace former members of the 376th 
Bombardment Group and its ab
sorbed unit , the 4252d St rategic 
Wing . 

The 376th Bombardment Group 
has a terrific lineage dating back to 
the Halverson Project and the Bre
reton Detachment of early World War 
II days in Palestine and North Africa. A 
Capt. John Preble wrote a book called 
Written in the Sand. We have a micro
film copy of it, but can find no record 
of it being published . I wou ld like to 
contact Captain Preble or anyone 
with knowledge of the book. 

The mystery bomber, Lady Be 
Good, was a 376th B-24D. I'd like to 
hear from anyone with information 

1st Space Division? 

AIR FoRcE Magazine inadvertently cre
ated a new unit designation in the May 
issue, where (p. 97) in the organizat ion 
chart for Space Command we noted that 
the SPACECOM Vice Commander is also 
Commander of " 1st" Space Division, Los 
Angeles AFS, Calif. The " 1st" designa
tion resulted from our misreading of a 
footnote reference on the source docu
ment. We regret the error and apologize 
for any inconvenience to our readers. 

-THE EDITORS 

about this bomber (or photos, memo
rabilia, etc.) .. .. 

The 376th flew EB-47 aircraft dur
ing the 1950s until inactivation in 
1965. Personnel who had connec
tions with the wing at Lockbourne 
AFB, Ohio, have a lot of history they 
could share with us. 

Here on Okinawa, the 4252d Win·g 
was vitally important in the bu ildup 
years for the Vietnam conflict. Former 
members of the wing who care to 
share anecdotes, memorabilia, pho
tos, etc. , are heartily encouraged to 
contact us. Official histories, es
pecially during the furious activity 
and under the austere conditions the 
376th personnel lived with daily, tend 
to lack the sort of color and action I 
would like to preserve. 

The 376th Strategic Wing was re
born in 1970, and it absorbed the hon
ors and lineage of the 4252d (a very 
rare occurrence). In its nearly forty
one years of duty, the 376th has 
earned eleven Air Force Outstanding 
Unit Awards and numerous awards at 
the major command and numbered 
air force level. 

I'm looking forward to correspond
ing with fo rmer members who built 
the heritage I'm trying to share with 
today's members through Project 
Warrior and other vehicles. 

TSgt. Christopher B. Scharping, 
USAF 

Wing Historian 
Hq. 376th Strategic Wing 
APO San Francisco 96239 

2d Air Commando Group 
I am an aviation enthusiast doing 

research on the history of the Royal 
Thai Air Force. 

I would like to get in touch with 
former members of the Tenth and 
Fourteenth Air Forces who were in
volved in raids on Thailand during 
World War II. I am particularly inter
ested in contacting former members 
of the 1st and 2d Fighter Squadrons, 
2d Air Commando Group, who were 
involved in a series of long-range 
strafing raids on airfields in Thailand 
during March and April 1945, with a 
view to writing an article on these 
raids. 

I would very much like to obtain 
photographs of actual bombing or 
strafing raids on Thailand, and I will 
gladly pay for prints to be made or to 
return any materials sent to me. 

Edward M. Young 
27 Berkeley Rd. 
Millburn, N. J. 07041 

Phone: (201) 763-1974 

Guinea Short Lines 
I am doing research for a book cov

ering the history of the 25th Liaison 
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Squadron ("Guinea Short Lines") in 
World War II. The official squadron 
records indicate the following from 
November 1944: 

"On orders of the 13th Fighter 
Command, the 6th CCU (Combat 
Camera Unit) photographed a movie 
sequence of the 25th Liaison Squad
ron's Middleburg detachment which 
will be titled as the Shortest Airline in 
the World." 

I am looking for any members who 
served with the 6th CCU and may have 
worked on this film or have any knowl
edge of its title in the final form. The 
National Archives and DAVA Library at 
Norton have no record of a film by this 
name. I have a feeling it may have 
been part of a larger film, much like 
the Air Force Now films shown at 
Commander's Call. 

Anyone who can furnish a lead as to 
where I might obtain a copy of this 
film is asked to please contact me as 
soon as possible. Your help will be 
deeply appreciated. 

Gerald Asher 
5500 Washington St., #113 
Hollywood, Fla. 33021 

314th Transport Squadron 
I'm involved in research relating to 

the operations and personnel of the 
314th Transport Squadron (31st 
Transport Group of the 302d Trans-

.. port Wing , Ninth Air Force) in the 
ETO. 

Specifically, I would like to contact 
former 1st Lt. James P. Freeborn and 
1st Lt. Matthew Regan, who were with 
the unit for a short time at Chartres, 
France, in early to mid-December 
1944. Neither was career USAF, but 
perhaps a reader may know where I 
can get in touch with these men. Any 
comments would be a great boost to 
my ongoing research effort. 

Dale M. Titler 
P. 0 . Box 7361 
Courthouse Road Station 
Gulfport, Miss. 39501 

B-29 Downed Over Nagoya 
I have been a reader of A1R FORCE 

Magazine for many years, and look 
forward to each new issue. The 
thought occurred to me recently that 
a reader might be able to clear up 
something that has been on my mind 
since 1945. 

In 1945 I was in the occupation 
forces in Japan attached to Fifth Air 
Force bases at lrumagawa and Ta
chikawa outside of Tokyo. Later ·1 
moved to the Kamake AAF base out
side of Nagoya, where I would explore 
the local countryside on weekends. 

On one of these trips with my friend 
George Mullins, we stopped at a small 
town about seven miles from Nagoya. · 
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While sitting in our weapons carrier 
eating lunch, some boys came up and 
said that a 8-29 had crashed in the 
area, and that the wreckage was still 
there. George and I went to the area 
and found the plane. The boys ad
vised that the plane had been hit over 
Nagoya in early May and that some of 
the crew had bailed out and survived . 

I couldn't find any serial number 
among the wreckage, but I did find a 
tail turret almost intact, with the name 
"Bird" written on it. The escape hatch 
for the turret was missing, and I 
couldn't find it at the crash site. It may 
well be that the gunner was able to get 
out. 

Over the years I have often won
dered about Bird and the rest of the 
crew. Can anyone shed any light on 
this 8-29 lost over Nagoya in early 
May 1945? 

• William L. Myers 
1453 Carolyn Dr. 
Virginia Beach, Va. 23451 

Florida Airfields 
I am in the process of compiling a 

history of Army airfields in Florida be
tween 1939 and 1945. According to 
known information, there was a total 
of thirty-eight Army airfields, as well 
as an additional thirteen Navy fields. 

I would like to correspond with any
one who trained, instructed, or 
passed through Florida airfields dur
ing this period. Anyone having any 
maps, charts, or other pertinent infor
mation is invited to contact me at the 
address below. 

Jay Wisler 
3212 W. Robson 
Tampa, Fla. 33614 

Phone: (813) 933-3530 

Northeast Air Command 
Personnel who were assigned to 

the Northeast Air Command (NEAC) 
are requested by the author of a forth
coming book on NEAC to contact 
him. Personal experiences and pho
tographs are needed to make the 
book a complete history of that com
mand. 

Please contact the address below. 
John Bell 
18804 Carreta Dr. 
Rowland Heights, Calif. 917 48 

Loe Ninh and An Loe 
I am writing an essay on the spring 

invasiorn of Loe Ninh and An Loe by 

North Vietnamese Army and Vietcong 
forces. I would like to hear from FAC, 
bomber, and fighter pilots and crew 
members, and pilots and crew mem
bers who flew resupply missions. I am 
mainly interested in the time period 
between April and June of 1972. 

I would like to hear any stories you 
have to tell. Please send letters to the 
address below. 

SS Rohna 

Donald M. Hensley, Jr. 
1820 Thornton St. 
Leavenworth, Kan. 66048 

I would like to hear from any sur
vivor of the SS Rohna, which was at
tacked by German bombers in the 
Mediterranean on November 26, 
1943, with great loss of life. The 
Rohna was part of a three-ship convoy 
sailing from Oran to Bombay. I wit
nessed the attack from the nearby SS 
Karoa, also loaded with Air Force and 
Army troops en route to India. 

All letters will be answered. Please 
contact me at the address below. 

Thomas W. Hooks 
P. 0 . Box 14556 
Baton Rouge, La. 70898 

Moby Dick/Skyhook Balloons 
I am a Norwegian historian cur

rently studying the Moby Dick/Sky
hook balloon operations in Western 
Europe in 1954-56 . 

I would be very interested in getting 
in touch with members of the US Air 
Force Weather Detachment or other 
US personnel who participated in the 
balloon launchings, particularly 
those from Gardermoen AB, Norway, 
in early 1956. 

27th Fighter Wing 

Roger W. S0rdahl 
Maridalen 
Oslo 8 
Norway 

I would like to hear from anyone 
who served in the 27th Fighter Wing 
while it was stationed in Japan and 
Korea during the Korean War. 

The purpose of this project is to 
gather material for a series of articles 
on F-84s in Korea. Please contact me 
at the address below. 

Warren E. Thompson 
7201 Stamford Cove 
Germantown, Tenn. 38138 .,-

Shot Down in Cambodia 
I was an Army 0-1 pilot in Southeast , 

Asia during 1970-71 . Of the many pi
lots unfortunate enough to have been 
shot down in SEA, relatively few (thir
ty-four) were shot down in Cambodia. -~ 
Of that number, only fourteen sur
vived from all services, according to a 
congressional report. 
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Being one of the fourteen survivors, 
I am interested in hearing from or 
about any of the other thirteen pi lots. I 
can be contacted at the address be
low. 

Tim McDonald 
P. 0. Box 9 
Arlington, Wash. 98223 

Fifteenth Air Force 
I am looking for veterans of the Fif

teenth Air Force who were in Italy dur
ing 1943-45. I would like to hear from 
anyone interested in relating their ex
periences for a book I am writing 
about the Fifteenth. 

If Fifteenth veterans will send me 
their names and addresses and bomb 
groups and squadrons, I will send 
them a questionnaire or contact them 
in person. 

Please contact the address below. 
Carol Rizzo 
3305 Kenilworth 
Kalamazoo, Mich . 49001 

Phone : (616) 38H323 

Aviation Art 
A forum on aviation art is being 

sponsored by the University of Vir
ginia's School of Engineering and Ap
plied Science. It is to be held on the 
Charlottesville campus on August 
11-14, 1983. 

The program is to include presenta
tions by aviation artists, curators, gal
lery owners, and critics . Numerous 
exhibits, workshops, and other spe
cial events are on the agenda. 

Those interested in attending are 
encouraged to contact the address 
below for more details. 

Luther Gore . 
Room A-226, Thornton Hall 
School of Engineering and 

Applied Science 
University of Virginia 
Charlottesville, Va. 22901 

Phone : (804) 924-6119 
296-9771 

USAF and the Olympics 
I am presently compiling research 

for an Air Force Now film produc
tion on the Air Force's role in the 1984 
Olympic Games (both summer and 
winter) . 

Readers are asked to please send 
any information on the following : 
(1) Air Force personnel who partici
pated in past Olympic Games ; (2) Air 
Force personnel in training for the 
1984 Olympics; (3) Air Force facilities 
being used for US Olympic team 
training ; (4) Air Force facilities that 
have been used for US Olympic team 
training, or for actual events ; and 
(5) any film, videotape, or literature 
available on the above topics. 

Your help will greatly enhance the 
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success of this film production . 
Please contact the address below. 

1st Lt. Nelson W. McCormick, 
USAF 

7510 Cienega Dr. 
Highland, Calif. 92346 

Nurse Corps History 
The Office of the US Air Force Chief 

Nurse is preparing a comprehensive 
history of the Air Force Nurse Corps. 
The volume will be richly developed 
around historical incidents and illus
trated with photos. 

Older Nurse Corps military uni 
forms are also needed for the Air 
Force Museum. 

Those wishing to contribute action 
stories, photos, and memorabilia that 
may be used in this research project 
should contact the address below. 

Col. Dolores Jean Haritos, 
USAF 

Nurse Corps Historian 
Office of the Chief Nurse 
AF/SGN 
Bolling AFB, D. C. 20332 

Phone: (202) 767-5074 

Collectors' Corner 
I collect pictures, posters, maga

zines, books, etc., about military jet 
fighters and helicopters of the US Air 
Force and USAFE. 

Would readers be so kind as to send 
me any pictures, magazines, or any
thing else to do with USAF aircraft 
that they can spare? I am particularly 
interested in the F-15 Eagle and F-14 
Tomcat. 

Please contact me at the address 
below. 

Jeroen Staal 
Weberstraat 21 
3816 VA Amersfoort 
The Netherlands 

I've been reading AIR FORCE Maga
zine for years, and have always found 
it good reading . 

I am a collector of aviation badges 
and insignia of World War II vintage. I 
am interested in buying or trading 
AAF wings (any flight wings, es
pecially flight engineer and technical 
observer). Any related information 
would also be appreciated. 

I would like to correspond with fel -
low collectors. 

William A. Short 
55 S. Kukui St. , D-1609 
Honolulu, Hawai i 96813 

I am a tactical fighter enthusiast. I 
am starting a collection of USAF tac
tical fighter wing and squadron 
patches. 

I am especially seeking 8th TFW, 
388th TFW, 405th TFTW, 57th FWW, 
555th TFTS, 389th TFS, 430th TFS, 
and 421st TFS patches. •• 

If readers have these or any other 
tactical fighter unit patches they 
would like to contribute, please mail 
them to the address below. 

Jeff L. Davis 
25473 Fleming St. 
San Bernardino, Calif. 92410 

I am an enthusiast of Air Force avia
tion , and am looking for some Air 
Force patches to add to my collec
tion . Any help in obtaining these 
patches would be greatly appreci
ated . I am especially interested in 
World War II AAF patches. 

Please contact me at the address 
below. 

Ron Durling, Jr. 
1429 Berkeley Dr. 
Redlands, Calif. 92373 

I have a 1942 A-2 jacket and wou Id 
like any and all help in restoring it to 
authentic CBI theater configuration . I 
need a leather CBI shield (shoulder 
patch) and an AAF leather shoulder 
patch . I would be very interested in a 
leather "Blood Chit" for the back, as 
well as a Fifth Air Force, Tenth Air 
Force, Thirteenth Air Force, Four
teenth Air Force, or Twentieth Air 
Force leather squadron patch for the 
front. My particular favorite is the 
winged skull patch of the 490th Bomb 
Squadron, 341st Bomb Group-the 
"Burma Bridge Busters." 

All reasonable offers will be consid
ered, and any photos of the material 
will be helpful in my decision. Any 
other CBI articles are desired . 

Please contact the address below. • 
George Dively 
6208 Alamo St. 
Springfield, Va. 22150 

Phone : (703) 971-9299 ' 

During World War 111 was a captain 
in the 434th Troop Carrier Group in 
the ETO. Just prior to the invasion of 
Normandy, this group, and several 
other troop carrier groups, were as
signed to the "First Allied Airborne 1, 
Army" commanded by Lt. Gen. Lewis 
H. Brereton. 

As I recall , this was a "provisional" 
army. However, this unit had a shoul
der patch or insignia. I have been try
ing to complete my collection of in
signia that I was authorized to wear, ' 
and my insignia for this unit has dis
appeared. 

I would appreciate any information 
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as to where I may find one of these 
items. 

Henry L. Stewart, Jr. 
409 Coharie Dr. 
Clinton, N. C. 28328 

I am trying to locate an AFA anniver
sary sterling platter offered to mem
bers a few years ago. I will pay a pre
mium price for a platter in mint condi
tion . 

Please contact the address below. 
William T. Camm 
Rte. 1, Box 623J 
Tarpon Springs, Fla. 33589 

I am looking for a patch of the 11th 
Air Refueling Squadron, which was 
with the 341 st Bomb Wing at Abilene, 
Tex. (Dyess AFB). The 11th AREFS 
was part of the 5040th Air Refueling 
Wing. 

Any readers with this patch are in
vited to contact me at the address be
low. 

Larry A. Paule 
2653 Timberlake Dr. 
Maryland Heights, Mo. 63043 

Where Are You? 
I am undertaking a histo rical re

search study concerning a crew that 
served with 576th Bomb Squadron, 
392d Bomb Group, Eighth Air Force, 

WYLEWORKS 
AIR FORCE Magazine / June 1983 

based at Wendling, England, in 1944. 
Of this crew, five members lost their 

lives in a midair collision on July 5, 
1944. Five members survived the war, 
and two of them are known. I am try
ing to locate the other three surviving 
crew members. 

They are : 2d Lt. John E. Walters, 
bombardier; SSgt. Chester Ellis, gun

. ner ; and SSgt. Donald H. Schumaker, 
gunner. 

Any readers with any information 
about these men should contact the 
address below. 

Grace M. Kimble 
13 Ram Gorse 
Harlow 
Essex CM20 1 PX 
England 

I would appreciate hearing from 
anyone who may have known my 
brother-in-law, 1st Lt. Clifford R. 
Oliver, Jr. 

He was the pilot of a B-24 that took 
off from St. Eval Airdrome, Cornwall, 
England, on February 26, 1943, on a 
routine antisubmarine patrol in the 
Bay of Biscay. His plane was last con
tacted while over the English Chan
nel. None of the crew was ever re
ported captured, and it is presumed 
they were lost. 

Anyone with firsthand information 

is asked to contact me at the address 
below. 

Col. K. D. Mertel, USA (Ret.) 
103 Marvin Dr. 
Hampton, Va. 23666 

I am trying to contact anyone who 
might have known my father. He was 
lost on a "routine" flight between Ja
pan and the Philippines only four 
months after my birth . 

Col. Dwight B. Schannep was as
signed to Headquarters Squadron, 
Fifth Air Force , at the time of his 
death. He was from Oregon and was a 
1929 graduate of West Point. He was 
born in 1906 and died in 1946. 

Anyone having any informat ion is 
asked to contact the address below: 

Gregory J. Schannep 
94-035 Kuahelani, #121 
Mililani , Hawaii 96789 

Phone: (808) 625-0665 

Could anyone tell me what became 
of MSgt. George W. Dunham? The 
last time I saw him, he was stationed at 
Holloman AFB, N. M., with the 6580th 
Air Base Group. That was in 1961. 

Anyone with any information is 
asked to contact the address below. 

Thomas J. Hayes 
61 !:7 S. Knox Ave. 
Chicago, Ill. 60629 

Defense And Aerospace 
Research, Engineering 
and Testing 

Wyle Laboratories is the world's leading independent 
test and evaluation laboratory. We've dealt with every 
conceivable reliability program from microcircuits to 
complete defense and aerospace systems. 

We have the facilities and staff skills to provide immediately 
available, comprehensive test and evaluation services in: 
environmental, dynamics, structural, flow and combined 
environmental reliability testing. All of our services are 
conducted in accordance with controlling military standards 
and specifications. 

Our system services include real-time digital and analog 
instrumentation systems, data acquisition , simulation 
systems and software, acoustical services , and associated 
design disciplines. 

Wyle works - every day- providing time and cost savings in 
meeting your test and evaluation requirements. For more infor
mation on Wyle , call collect to Drexel Smith in Norco, CA at 
(714) 737-0871, Don McAvin in Huntsville , AL at (205) 837-4411, 
John Wood in Hampton, VA at (804) 865-0000, or Paul 
Turkheimer in El Segundo, CA at (213) 322-1763. 

WVLE SCIENTIFIC SERVICES 

& SYSTEMS 
LABORATORIES GROUP 

Huntsville , AL 
Arlington, VA 

Norco, CA 
Riverdale, MD 

El Segundo, CA 
Hampton, VA 
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IN FOCUS ... 

Artful Compromise on Missiles 
By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY) 

At least the proposal 
avoids white elephants 
and keeps sacred cows 
on a short tether. 

Washington , D. C., May 2 
On April 19, Presi
dent Ronald Rea
gan, complying with 
a request by Con
gress, sent a report 
to Capitol Hill that 
endorses the rec
ommendations of 
the high-powered, 

bipartisan Commission on Strategic 
Forces. The President urged prompt 
congressional approval of the mea
sures and policies advocated by the 
Commission he convened at the be
ginning of the year. 

Among the members and senior 
counselors of the Commission were 
two former Secretaries of State and 
four former Secretaries of Defense. 
Lt. Gen. Brent Scowcroft, USAF (Ret.), 
a former Presidential Assistant for Na
ti on al Security Affairs , chaired the 
group, which held a total of thirty-one 
meetings, heard from 203 experts, 
and spent 47,616 man-hours analyz
ing the facts and writing its unan
imous conclusions. 

The Commission 's artfully crafted 
document-which was approved 
without change by the White House
embraces essential military require
ments without slighting political ne
cessity. The result is a consensus so
lution-arrived at through consulta
tion with pivotal elements of Con
gress-that is likely to receive the 
cachet of Capitol Hill , the Joint Chiefs 
of Staff, and even most of the news 
media. So far, that seems to be the 
case. 

Although by intent a compromise 
that accommodates a range of politi
cal goals and technical approaches, 
the Scowcroft Commission 's recom
mendations include no white ele
phants and even manage to keep 
obligatory sacred cows on a short 
tether. The effects of political influ-
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ences seem to be most evident in the 
weight that is given to arms-control 
considerations. In turn, they color the 
Commission's recommendations for 
molding the strategic forces. As a 
consequence, military requirements 
at times seem to take a backseat to 
arms-control goals in the Commis
sion's recommendation concerning 
the size and nature of the US strategic 
arsenal. The attendant presumption 
that the US, by setting a "good " exam
ple-by shifting to small, single-war
head ICBMs, for instance-could 
coax the USSR into relinquishing its 
towering advantage in superlarge , 
multiple-warhead ICBMs is probably 
optimistic. 

Still, the Scowcroft Commission 
did not overlook the fact that the Sovi
ets might have no incentive for such a 
trade-down . Therefore, it constructed 
such incentives by suggesting that 
"arms-control limitations and reduc
tions [should) be couched , not in 
terms of launchers, but in terms of 
equal levels of warheads of roughly 
equivalent yield . Such an approach 
could permit relatively simple agree
ments , using appropriate counting 
rules, that exert pressure to reduce 
the overall number and destructive 
power of nuclear weapons and at the 
same time give each side an incentive 
to move toward more stable and less 
vulnerable deployments." Why the 
Soviets would be willing to accept 
rule changes that outlaw their ICBM 
advantage is not explained. 

There is no arguing, however, with 
the Commission 's conclusion that " if 
the Soviet Union chooses to retain a 
large force of large missiles, each 
with many warheads, the US must be 
free to match this by the sort of em
ployment it chooses. Any arms-con
trol agreement equating SS-18s and 
small single-warhead ICBMs-be
cause each one is a missile or be
cause each is on one launcher
would be destabilizing in the ex
treme." 

President Reagan, in a statement 
accompanying the release of the 
Commission report, provided further 
balance when he said that "in the 
past, our one-sided restraint and 

good will failed to prompt similar re
straint and good will from the Soviet 
Union. They also failed to produce 
meaningful arms control. But .. . 
when the United States has shown the 
resolve to remain strong, stabilizing 
arms control can be ach ieved." 

In specific terms, the Commission 's 
recommendations center on a broad 
endorsement of the five-part strategic 
force modernization program an
nounced by the President on October 
1, 1981. At that time, he called for mod
ernization of all triad elements, as 
well as of strateg ic defense cap~bili
ties and strategic command and bon
trol. No major changes in the pl~n to 
modernize strategic command ! and 
control , in the bomber and air
launched cruise missile programs, 
and in the ballistic missile research 
and development effort are recom
mended by the Commission . 

In the area of the Commission's pri
mary concern, ICBM modernization, 
the first recommendation is that engi
neering design should start at once 
on "a single-warhead ICBM weighing 
about fifteen tons." Full-scale devel
opment of such a weapon ought to 
get under way by 1987, and an initial 
operational capability should be at
tainable by about 1992. There is the 
implied recommendation that " de
ploying such a missile in more than 
one mode would serve stability." Also, 
the Commission says, " hardened 
silos or shelters and hardened mobile 
launchers should be investigated 
now." 

The second recommendation in the 
area of ICBM modernization is that 
"one hundred MX missiles should be 
deployed promptly in existing Minute
man silos as a replacement for those 
100 Minutemen and the Titan II ICBMs 
now being decommissioned and as a 
modernization of the force." Such a 
deployment, the Commission argues, 
would not threaten stabil ity : 

"The throw-weight of and megaton
nage carried by the 100 MX missiles is 
about the same as that of the fifty-four 
large Titan missiles now being retired , 
plus that of the 100 Minuteman Ill mis
siles that the MX would replace. Such 
[an action] would thus represent a re-
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· Intet tate.Instrumeto al in 
electronic warfare; • 

From its ver,y beginning; Interstate 
has focused.its talents.on·military elec
tronics. As an idea-oriented develover 
of advanced technol'ogy and syst~ms, 
we are a leader in signal aha Lysis and 
processing and its applicatioi1 to 
ELINT, COMINT, C'CM and De'fense 
Suppression systems and hmctwa.re. 

Today's Interstate.is a forwarct 
~hinking systems house with a quarter
century of military experience beh)nd it. 
Our expertise and ongoing involve- • 
ment in electronic warfare provide us 
with an in-depth capacity to anticipate 
and respond to next-generation needs. 

Particularly strong OI) follow-

through, Interstate ensures person-to
person interface and contact 
continuity by assign ing o ·qualified 
feam for eaoh project through its com- · 
pletion. We draw on' an extensive 
engineering staff of highly motivated 

.• and experienced professionals. Apd 
we back the team with a full comple · 
ment of technic.al, production and 
support personnel. 

Since 1956, Interstate has built an 
outstanding QRC record. Earned an 
enviable record'for contract perfor.m• 
ance and completion. Developed a 
reputation for sensitivi ty to c_ost and 
scHe,duling needs. 

If yo·u have an EW problem, 
Inttrstat~ proba: lai ly has the answer. 
For details , contact: Director of 
Busine~s Development, 
EW Systems, Interstate Electronics 
Corporation, PO. Box 3117, 
Anaheim , CA 92803. Telephone 
(714) 635-7210, (800) 854-6979, 
in Califot;nia (800) 422-4580, 

' TWX 910-591-11'97, Telex: 655443. 
In the U .K. Telex 82431. 

l!NTERSTATE 
EILECTRONICS 
CORPORATION 
A F1gg1e lnternat1ona! Company rll 



Wherever 
lhe Marines go lhe 
Pegasus can go loo. 

It's the unique vectored thrust of the 
Rolls-Royce Pegasus engine which gives the 
new Harrier II/AV-88 its unsurpassed basing 
flexibility and outstanding speed of response. 

This basing flexibility provides the 
AV-88 with independence from conventional 
airfields or aircraft carriers, thereby elimina
ting the operational constraint that so often 
prevents rapid air support.Any clearing in a 
forest, parking lot in a village, assault ship or 
even container ship can easily become 

home to a Pegasus-powered AV-88. 
With the range and payload of a similar 

size conventional airplane, this gives the 
Marine AV-88 - developed jointly by McDonnell 
Douglas and British Aerospace -
real combat capability when and 
where it is needed. 

Rolls-Royce technology 
in action - right for the Marines. 
ROLLS-ROYCE INC., 
375 PARK AVENUE, NEW YORK, NEW YORK 10152 

STAYING AHEAD IN THE RACE TO TOMORROW. 



placement and modernization of part 
of our ICBM force. It would provide a 
means of controlled limited attack on 
hardened targets, but not a sufficient 
number of warheads to be able to at
tack all hardened Soviet ICBMs, 
much less all of the many command 
posts and other hardened military tar
gets in the Soviet Union . Thus it 
would not match the overall capabili 
ty of the recent deployment (by the 
Soviets] of over 600 modern ICBMs of 
MX size or larger." 

At the same time, the Commission 
suggested that several hundred MX 
missiles might eventually have to be 
deployed, along with other weapons, 
if the Soviets " refuse to engage in sta
bilizing arms control and engage in
stead in major new deployments." 

As a third element of the ICBM 
modernization effort, the Commis
sion recommends a program to dem
onstrate the feasibility and military 
value of superhardened shelters or 
silos that could serve as a spring
board for eventually deploying MX in 
such silos and for housing small, sin
gle-warhead ICBMs in hardened silos 
or shelters. Further, "vigorous investi
gation should proceed on different 
types of land-based vehicles and 
launchers , including particularly 
hardened vehicles." 

The Commission's conviction that 
"smaller is better" extends also to the 
ballistic missile launching submarine 
force , where it recommends that re
search "begin now on smaller . . . 
submarines, each carrying fewer mis
siles than the [Trident's twenty-four]. 
as a potential follow-on to the Trident 
submarine force." Explaining that 
such a program would parallel its rec
ommendation to deploy small, single
RV ICBMs to reduce the value of indi
vidual targets, the Commission states 
that the objective of such a develop
ment should be to design a sub
marine and associated missile system 
that would , "as much as possible, " 
reduce the value of each platform and 
also present radically different prob
lems to a Soviet attacker than does 
the Trident submarine force. 

This work should proceed in such a 
way that a decision to construct and 
deploy such a submarine force could 
be implemented rapidly should Sovi
et progress in antisubmarine warfare 
so dictate. ''A submarine force con
sisting solely of a relatively few large 
submarines at sea, each carrying on 
the order of 200 warheads, presents a 
small number of valuable targets to 
the Soviets," the Commission warns. 

The Commission's primary con
cern in the area of ballistic missile 
defense hinges on the imperative of 
avoiding technological surprise by 
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the Soviets. The ensuing requ irement 
is vigorous research and develop
ment work on ABM technologies, in 
particular on ways to "sharpen the ef
fectiveness of treaty-limited ABM sys
tems with new types of nuclear ... 
and nonnuclear systems." 

Seemingly at odds with the Admin
istration's recent optimism concern
ing the feasibility of advanced ballis
tic missile defense, the Commission 
"believes that no ABM technologies 
appear to combine practicality, sur
vivability, low cost, and technical ef
fectiveness sufficiently to justify pro
ceeding beyond the stage of technol
ogy development. " Applications of 
current ABM technology, the Com
mission finds, "offer no real promise 
of being able to defend the United 
States against massive nuclear attack 
in this century." 

In determining the ultimate pur
pose of this country 's strategic 
nuclear forces, the Commission 
weighed the " threat of mass destruc
tion " against the " threat of aggressive 
totalitarianism," pointing out that 
"the essential dual task of statecraft 
is, and must be, to avoid the first and 
contain the second." The Commis
sion reasons cogently and eloquently 
that "our task as a nation cannot be 
understood from a position of moral 
neutrality toward the differences be
tween liberty and totalitarianism " and 
adds that what should be feared most 
is that "confusion and internal divi
sions-sometimes the by-products of 
the vigorous play of free politics-will 
lead us to lose purpose, hope, and 
resolve." 

From this premise the Commission 
moves to the importance of convinc
ing the Soviet leaders with "calm per
sistence" that the West "has the mili
tary strength and political will to resist 
aggression; and that , if they ever 
choose to attack, they should have no 
doubt that we can and would respond 
until we have so damaged the power 
of the Soviet state that they will un
mistakably be far worse off than if 
they had never begun." 

Specifically, the Commission be
lieves that the US "must be able to put 
at risk those types of Soviet targets
including hardened ones such as mil
itary command bunkers and facilities , 
missile silos, nuclear weapons and 
other storage, and the rest-which 
the Soviet leaders have given every 

indication by their actions that they 
value most, and which constitute 
their tools of control and power." 

For the time being, the Commission 
states, ICBMs are generically the pri
mary means for prompt and control
lable retaliatory attack on hardened 
military targets in response to a Sovi
et first str i ke . This conclus ion is 
linked to the fact that the "overall 
perception of strategic imbalance 
caused by the Soviet ability to destroy 
hardened land-based targets-with 
more than 600 newly deployed SS-18 
and SS-19 ICBMs-while the US is 
clearly not able to do so with its exist
ing ballistic missile force, has been 
reasonably regarded as destabilizing 
and a weakness in the overall fabric of 
deterrence." 

Defense Secretary Caspar Wein
berger, in testifying in support of the 
Commission's findings, elaborated 
on the fundamental importance of 
what he termed the Soviet monopoly 
of prompt, hard-target kill capability. 
It gives the Soviets a twofold advan
tage: "First, it enables the Soviets to 
launch a very high confidence first
strike attack on our land-based 
ICBMs, while expending only one
third of their ICBM force in the pro
cess. The large store of remaining 
ICBMs would then enable them to di
vert weapons to other essential tar
gets in a first-strike attack and still 
maintain a large and effective reserve 
force to conduct follow-on attacks. 

"Second, the fact that we lack a 
prompt retaliatory capability against 
very hard targets allows Soviet plan
ners to consider the possibility that , 
for the crucial first few hours of a nu
clear conflict, the bulk of their ICBM 
force and supporting command and 
control structure would remain 
largely immune to US retaliation. This 
would eliminate one of the major 
sources of uncertainty that is such an 
important element of deterrence
the unpredictable effects of US re
taliation on Soviet war plans. Without 
this crucial uncertainty exerting an 
influence on Soviet war planners, 
their confidence in their ability to 
fight and win a nuclear war is rein
forced ." 

The need to redress this imbalance 
is one of the main reasons for deploy
ing MX as rapidly as possible, which 
the Commission finds is achieved 
best by putting the new missile into 
existing Minuteman silos. Other fac
tors that make such a deployment 
mode compelling are that abandon
ing MX in search of a substitute would 
"jeopardize, not enhance" the pros
pects for equitable arms control and 
"undermine the incentives to the So
viets to change the nature of their 
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own ICBM force and thus the environ
ment most conducive to the deploy
ment of a small missile." 

There is the related conclusion that 
canceling the MX, when it is ready for 
flight testing, "when over $5 billion 
[has] already been spent on it, and 
when its importance has been 
stressed by the last four Presidents, 
[will] not communicate to the Soviets 
that we have the will essential to effec
tive deterrence. Quite the opposite." 

The Commission cites the aging of 
the current ICBM force as another 
factor that mandates deployment of 
MX. Producing the 195,000-pound 
MX is crucial for two additional rea
sons, according to the Scowcroft re
port : "As Soviet ABM modernization 
and modern surface-to-air missile de
velopment and deployment pro
ceed-even within the limitations of 
the ABM treaty-it is important to be 
able to match any possible Soviet 
breakout from that treaty with strate
gic forces that have the throw-weight 
to carry sufficient numbers of decoys 
and other penetration aids [to ensure 
penetration of] the Soviet defenses. 
... Having in production a missile 
that could . . . counter such a Soviet 
step should help deter them from tak
ing it. Moreover, in view of our coming 
sole reliance on Space Shuttle Orbit
ers, it would be prudent to have in 
production a booster, such as MX, 
that is of sufficient size to place in 
orbit at least some of our most strate
gically important satellites." 

All these objectives can be gained 
at reasonable cost-estimated at 
$16.6 billion in 1982 dollars-by de
ploying 100 MXs in Minuteman silos. 
The central judgment in this context 
is that the "vulnerability of such silos 
in the near term, viewed in isolation, is 
not a sufficiently dominant part of the 
overall problem of ICBM moderniza
tion to warrant other immediate steps 
being taken, such as closely spacing 
new silos or ABM defense of those 
silos. This is because of the mutual 
survivability shared by the ICBM force 
and the bomber force in view of the 
different types of attacks that would 
need to be launched at each. 

" In any circumstances, other than 
that of a massive surprise attack on 
the US by the Soviet Union, Soviet 
planners would have to account for 
the possibility that MX missiles in 
Minuteman silos would be available 
for use, and thus they would help de
ter such attacks. To deter such sur
prise attacks, we can reasonably rely 
both on our other strategic forces and 
on the range of operational uncer
tainties that the Soviets would have to 
consider in planning such aggres
sion-as long as we have under way a 
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program for long-term ICBM surviv
ability, such as that for the small, sin
gle-warhead ICBM to hedge against 
long-term vulnerability for the rest of 
our forces." 

The Commission's case for the 
small missile-with a throw-weight of 
about 1,000 pounds-compared to 
Minuteman Ill 's 2,350 pounds and 
MX's 8,300 pounds-hinges on this 
consideration : "A single-warhead 
ICBM, suitably based, inherently de
nies an attacker the opportunity to 
destroy more than one warhead with 
one attacking warhead . The need to 
have basing flexibility, and particu
larly the need to keep open the option 
for different types of mobile basing , 
also suggests a missile of small size. If 
force survivability can be additionally 
increased by arms-control agree
ments which lead both sides toward 
more survivable modes of basing than 
is possible with large launchers and 
missiles, the increase in stability 
would be further enhanced." 

The Commission contends that the 
design of such a missile hardened 
against nuclear effects can be 
achieved with current technology. " It 
should have sufficient accuracy and 
yield to put Soviet hardened military 
targets at risk," the report suggests. 
Congressional experts subsequently 
questioned whether such a small mis
sile could accommodate both the 
weight of a sophisticated guidance 
system and a sufficiently large war
head over the required ranges to at
tain this type of lethality. 

The Commission predicts wisely 
that its recommendations "probably 
will not satisfy" all of the contending 
groups and constituencies that have 
staked out specific approaches to 
strategic force modernization. Nev
ertheless, there is the admonition not 
to deal with these issues as "political 
partisans or as crusaders for one spe
cific solution ... but rather as cit
izens of a great nation with the hum
bling obligation . . . of preserving 
both peace and liberty for the world ." 
This goal is obviously worthy of na
tional consensus. 

Washington Observations * Defense Secretary Caspar Wein
berger recently informed Congress 
that the "Soviets have developed a re
fi ring capability for some of their 
larger ICBMs, which could allow 

them to reload their delivery sys
tems several times." Congressional 
sources told this writer that the Sovi
ets have just demonstrated their abil
ity to reload an SS-18 silo in about 
twenty-four hours. Such a " rapid re
load" would seem to violate SALT II. 

Sen. James A. McClure (R-ldaho) 
meanwhile accused the Soviet Union 
of violating arms-control agreements 
with the US in a number of ways. In
cluded are that the Soviets are keep-
ing an ICBM force numbering be
tween 1,000 to 2,000 missiles in an •• 
illegal stockpile ; that they have con
ducted fifteen nuclear weapons tests 
with yields in excess of the Threshold 
Test Ban Treaty's limit; that they have 
flight-tested two new ICBMs, even 
though SALT II permits only one new 
missile development; that the Soviets 
appear to be deploying long-range ._ 
air-launched cruise missiles without 
counting the launching aircraft as re
quired by SALT II ; that the Soviets are 
producing Backfire bombers at a rate 
greater than permitted ; and that the 
near-total encryption of recent ICBM, 
SLBM, and sea-launched cruise mis- ~' 
sile tests, along with massive camou
flage, concealment, and deception 
programs, violates SALT ll 's prohibi
tion against interference with the US 
national means of verification . 

* Presidential Science Advisor Dr. 
George Keyworth told an AFA meet
ing in Chicago, Ill., recently that this 
country needs better coordination of 
the "nearly half a billion dollars per 
year the US spends on a bunch of very 
diverse programs [in the directed-en
ergy weapons field] that I think are 
clearly going nowhere." While the So
viet Union outspends this country in 
directed-energy weapons R&D "by a 
smal I amount," he suggested that the 
"Soviet Union poses no immediate 
threat to the US-I mean certainly not 
for the rest of this decade-because 
of laser or any other directed-energy 
tech'nology program." 

Dr. Keyworth, expressing his own 
view as a scientist and that of most 
scientists who have looked at MX bas
ing "in detail ," stressed that Closely 
Spaced Basing, or "Dense Pack, " is 
" far and away the winner from among 
many runners because . . . it is the 
only system that offers us a reason
able degree of survivability." He said 
" superhardening," the make-or
break aspect of Dense Pack, repre
sents a "very simple piece of technol
ogy." The schemes for overcoming 
Dense Pack with advanced systems 
"won 't stand up to ninety seconds of 
intense scrutiny. I believe this system 
is a genuine step forward, " the Presi
dential Science Advisor said . ■ 
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Hazeltine 
A world leader 
in high technology 
electronics. 

Hazeltine is in the forefront in 
electronic identification, secure 
communications systems, color 
display and graphic processor 
systems and anti-submarine war
fare equipment used by the 
military. We're building computer
based training systems for military 
and commercial use, and our 
expandable "Core" microwave 
landing system is the better 
approach to the needs of private 
and regional airports. We also 
serve the graphic arts industries 

with specialized equipment for 
color analysis and simulation. 

In high technology electronics, 
you can count on Hazeltine for 
leadership. 

Hazeltine Corporation 
Greenlawn, New York 11740 
(516) 261-7000, Telex 96-7800 
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This automated test unit from 
the AAI Corporation is one 
very smart set. So, too, i the 

am of AAI expe11s responsible for 
it. At AAI, we've always felt it takes 
one to know one. 

Take this Model 5565 Automatic 
Test System. It performs automated 
testing on a myriad of the mili~ 's de
fense electromcs at all levels. This $150 
million program at AAI includes 40 of 

these sophisticated systems and more 
than 6,000 Test Program Sets. These 
systems are now in service at military 
electronics maintenance facilities at 
30 sites in 10 different countries. 

But aside from our global reach 
and more than 20 years' A TE experi
ence, what sets our hardware and soft
ware apart is our team concept of total 
program management and continuous 
support. 

From situation analysis to engi
neering design, production, and logis- . 
tics support, AAI project teams provide 
comprehensive management of large
scale, high-dollar-volume programs on 
time and on budget. 

And even long after delivery, 
that AAI team continues to support its 
systems, to keep pace with users' new -
or changing test needs. 

To keep pace with evolving 

SEE THE SYSTEM 8000 DEMONSTUTION. 



technology and military A TE require
ments, AAl stays at the forefront of 
innovation, applying our mature man
agement capabilities and technical 
resources. For example, our newest 
ATE systems address and incorporate 
the needs for modularity, reconfigura
bility, transportable software, and 
BUS-controlled architecture. 

As a leading developer and 
producer of A TE systems, AAl has 

always believed in providing more 
than just hardware. And for more 
than 30 years, we've been applying 
this same team concept of total pro
gram management and support to our 
other high technology product areas: 
training and simulation systems, 
mechanical support equipment, 
combat vehicles, and ordnance systems. 

To learn more about AAl's ca
pabilities, be smart: write or call the 

Marketing Director for our most recent 
brochure. AAI Corporation, P.O. Box 
6767, Baltimore, MD 21204. Tele
phone (301) 666-1400. Telex 8-7849. 

CORPORATION 
/1. subsidinry or United JnduMrial Corporal on 

PARIS AIR s~o"' U.S. PAVILION, BOOTH 7 AND ac. 
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By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH 

Washington, D. C., Apr. 22 
MX Basing 

A final solution on MX basing may 
be at hand . Bipartisan support is 
building in Congress with members 
of the House Democratic and Repub
lican leadership, as well as key mem
bers of the Armed Services Commit
tees, endorsing the President's rec
ommendation that 100 MX missiles 
be put in existing Minuteman silos 
while R&D goes forward on a small, 
single-warhead, mobile ICBM. Even 
some Pentagon critics, like Rep. Les 
Aspin (D-Wis.), are pushing the MX 
proposal , which would amount to 
some $16.6 billion in total program 
costs. 

The feeling seems to be that the 
land-based leg of the triad must be 
modernized and, while MX in existing 
holes will not be invulnerable, the 
synergistic effect of all US strategic 
systems makes MX in silos the "opti
mal solution." Sen. John Stennis (D
Miss.), a long-time member of the 
Armed Services Committee, may have 
summed up the majority feeling on 
MX by saying there is nothing practi
cal left to do but accept the plan . 

Sen. John Tower (R-Tex.), commit
tee chairman, said that although 
many do not take comfort in the pan
el's MX recommendation when taken 
in isolation , under the circum
stances-time, political , and environ
mental problems-it is the best possi
ble decision. He acknowledged that it 
is nearly impossible to "separate 
completely the future of MX from its 
past" in response to testimony by 
Scowcroft panel members that politi
cal realities played a role in the recom
mendations. These same members 
readily admitted that absent such re
alities, MX in a multiple protective 
shelter (MPS) scheme with hardening 
would have been the most militarily 
effective basing system. 

A united Joint Chiefs of Staff (JCS) 
earlier recommended to the President 
an ICBM basing decision almost iden
tical to that of the President's panel, 
eliminating any possibility of Con
gress exploiting JCS division on the 
issue, as was the case with Closely 
Spaced Basing. 
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White House officials are encour
aged by broadening support, and 
congressional adoption is predicted 
"even if by the narrowest of margins." 
Congress has until the beginning of 
June to pass resolutions approving 
the proposal. The Committees on Ap
propriations are charged with report
ing such legislation, and both are less 
disposed to favor MX than are the 
Armed Services Committees. Last 
year, it was the House Appropriations 
subcommittee on defense that suc
cessfully led the fight to defeat the 
procurement funds for the missile. 

Confidence-Building Measures 
DoD sent Congress a four-part 

package of "confidence-building" 
initiatives to enhance joint US-USSR 
communications in response to a 
congressional directive last year. The 
proposals are designed to ensure that 
a nuclear war between the, two super
powers never occurs as a result of ac
cident or miscalculation, although 
Secretary of Defense Caspar Wein
berger acknowledged that such a 
scenario is very remote. 

The recommendations are being re
viewed by Congress and Soviet lead
ers for bilateral approval; Secretary 
Weinberger believes such "simple 
things" will benefit everyone and, 
hence, should lead to speedy agree
ment. The four measures include en
hancing the US-USSR "hot line" by 
addition of a high-speed facsimile 
transmission capability, a similar link 
between US and USSR military com
mand centers, establishment of com
munications links between the US 
embassy in Moscow and the Soviet 
embassy in Washington , and estab
lishment of a multinational agree
ment providing for consultations in 
the event of terrorist explosion of nu
clear weapons or a terrorist group at
tempting to acquire nuclear weapons 
(for more details, seep. 27). 

More ALCM-Bs Proposed 
The Air Force has decided to re

quest funding for up to 240 Air
Launched Cruise Missiles (ALCM-Bs) 
in FY '84. The decision to continue 
the production line is to ensure an 

orderly transition to the Advanced ~
Cruise Missile (ACM), a program that, 
according to USAF, is progressing 
smoothly. While specifics on the 
schedule and quantity of the ACM are 
classified , the Air Force anticipates 
a total ALCM-B/ACM force of some 
3,000 missiles. With a commitment to " 
1,499 ALCM-Bs through the current 
fiscal year and with 240 added in FY 
'84, the ACMs should number about 
1,300. 

ALCM-B procurement in FY '84 
would ensure a smooth transition to 
the newer missile since the ALCM-B , . 
would continue actual delivery 
through FY '86, just when the ACM 
would begin coming off the line. The 
ACM makes use of significant ad
vances in technology and will have 
better overall performance with im
proved range, accuracy, survivability, 
and reduced observables. 

Minuteman Ill vs. MX 
Some respected members of the 

Senate Armed Services Committee, 
including Sen. Sam Nunn (D-Ga.), 
suggested that upgrading the already 
deployed Minuteman Ill ICBMs with 
an improved ARIES guidance system 
and the Mk 12A warhead might yield a 
system with the same capability as 
the MX. 

USAF Chief of Staff Gen. Charles 
Gabriel refuted the suggestion, say-
ing such a program would not have an 
initial operational capability until two 
years after MX and a full operating .,,. 
capability date of 1991, and would 
add no warheads to the inventory. For
mer Defense Secretary Harold Brown 
agreed and claimed further that it 
would not be as accurate as the MX. 

While the Minuteman Ill upgrade 
program would probably cost some 
$5 billion less than MX, it would have a 
lower throw-weight, a smaller foot
print, and less range than the MX. The 
Minuteman Ill missiles deployed in 
Wyoming would be unable to reach 
many Soviet SS-18s. Also, the sys
tem's age and its limited numbers 
make it short-lived. General Gabriel 
told the Senate flatly that nothing 
would compare with the cost-effec
tiveness of fielding MX. ■ 
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fighter readiness. 
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AEROSPACE WORLD 
News/Views & Comments 

Washington, D. C., May 6 * The Air Force has resumed flying 
one of the four original B-1 bomber 
prototypes in a reactivated flight-test 
and evaluation program designed to 
assess upgraded avionics and weap
on-delivery systems. 

The program being conducted at 
Edwards AFB, Calif., is aimed also at 
k•' sting other B-1 modifications to be 
incorporated in the B-1 B multi role 
bombers. 

The initial B-1 flight-test program 
lasted nearly seven years and ended 
in April 1981 after accumulating near
ly 2,000 hours of data. The B-18 pro
gram inherits this extensive reservoir 
of information and will add som e 
1,000 flight hours to be logged in the 
renewed program. 

First flight of the B-1 Bis scheduled 
for early 1985. That aircraft will differ 
in outward appearance very little from 
the first four prototypes. 

Structurally, the landing gear will 
be strengthened to handle increased 
gross takeoff weight-up from 
395,000 pounds to 477,000 pounds. In 
addition, fixed inlets optimized for 
high subsonic, low-altitude flight will 
replace the variable-geometry inlets 
in the prototypes, and the radar cross 
section will be considerably reduced 
to make the B-1 B even harder to de
tect. 

The program leading to develop
ment of the B-1 B is centered on three 
test ai rcraft-B-1 original prototypes 
Nos. 2 and 4, plus the first B-1 B off the 
new Rockwell assembly line in Palm
dale, Calif. 

The No. 2 prototype will be used to 
test and evaluate weapons carriage 
and separation characteristics and 
confirm flight control system modifi
cations and flying qualities. In the 
original B-1 test program, the No. 2 
prototype was a structural loads test 
aircraft and logged more than 282 
hours on sixty flights. It also achieved 
the top speed of the four prototypes
Mach 2.22 in October 1978. 

Prototype No. 4, flown to the 
Farnborough Air Show in England 
last September, will test the B-1 B's of
fensive and defensive avionics sys
tems and verify them for operational 
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Data acquired during the seven-year flight-test program of the original B-1 will be 
useful in upgrading the bomber to "B"-version standards. Further test flights are in 
progress at Edwards AFB, Calif. See item. (USAF photo by TSgt. Sam Hotton) 

use. Flight testing on No. 4 is ex
pected to begin in mid-1984. In the 
original test program, No. 4 was evalu
ated as a "full capability" aircraft and 
recorded 378 hours in seventy flights 
to close out the program in April 1981. 

The production B-1 B is scheduled 
to enter the reactivated test program 
in early 1985 and wi 11 be tested and 

evaluated as the "full-capability" 
B-1 B prior to introduction of the 
bomber into SAC's inventory begin
ning in 1986. 

The current test and development 
program will ensure a fully opera
tional aircraft will be provided to SAC 
on the initial operational capability 
(IOC) date. However, follow-on testing 
and evaluation of the B-1 Band related 
weapon systems are expected to con
tinue until the late 1980s. 

The B-1 Bis a multi role, four-engine 
bomber with intercontinental range 
and the capability of being refueled in 
the air. 

Configured as a strategic penetrat
ing bomber, the four-place aircraft 
will be able to carry a variety of con
ventional and nuclear bombs and 
missiles. It is expected to be able to 
serve in this role well into the 1990s. 

The B-1 Bis powered by four Gener
al Electric F101-GE-102 turbofan en
gines rated in the 30,000-pound
thrust class. 

A TOW antitank missile streaks from the 
launch tube of the Army's new M2/ M3 
Bradley Fighting Vehicle System during 
recent tests . The TOW weapon sub
system for the vehicles, which began 
entering -the inventory in March, is in 
production at the Hughes Aircraft Co. 
facility in El Segundo, Calif. FMC Corp. 
builds the vehicle. 
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Boeing Co. is developing the 8-1 B's 
offensive avionics-state-of-the-art 
electronic systems that will give the 
aircraft extremely high-accuracy nav
igation and bombing capabilities. 

The defensive avionics, developed 
by Eaton Corp.'s AIL Division, is an 
extremely sophisticated system that 
will protect the aircraft electronically. 

Management for the 8-18 program 
is provided by the Aeronautical Sys
tems Division 's 8-18 System Program 
Office, directed by Maj. Gen. William 
E. Thurman. 

* Secretary of the Army John 0. 
Marsh, Jr., has approved the estab
lishment of aviation as a separate 
branch of the Army. 

Also approved at top Army levels 
was the centralization of responsibil
ity for aviation matters at the Army's 
Aviation Center at Fort Rucker, Ala. 

The two actions were taken as a re
sult of a study to determine the Army 's 
aviation requirements undertaken by 
the Army's Training and Doctrine 
Command at Fort Monroe, Va. 

Army Chief of Staff Gen. E. C. Meyer 
asserted that "voids in aviation train
ing and training development, piece
meal development of aviation doc
trine and force structure, and the. 
education and training requirements 
generated by equipment advances" 
mandated single responsibility for 
aviation matters. 

New battle doctrine tor Army avia
tion has broadened its role as a com- · 
bat maneuver element. That doctrinal 
development and personnel manage
ment considerations, according to 
General Meyer, made formation of a 
separate aviation branch necessary. 

General Meyer has directed the 
Army Staff to give further study to the 
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Training and Doctrine Command's 
Aviation Implementation Plan. That 
study will include personnel manage
ment, aviation training, aviation logis
tics, budget, and branch composition 
issues. 

The Army's Aviation Officer, Brig. 
Gen . E. D. Parker, commented that 
"Secretary Marsh's decision will not 
change the fundamental nature of 
Army aviation and its mission; nor 
does it affect the close air support 
mission of the Air Force." General 
Parker also noted that the combined 
effect of the two decisions will be " the 
full integration of Army aviation into 
the combined arms team. " 

* The Secretary of Defense has pre
sented to the Congress, in accor
dance with Public Law 97-252, the De
partment of Defense "Report on Di
rect Communication Links and Other 
Measures to Enhance Stability." 

Public Law 97-252, dated Septem
ber 8, 1981, directed the Secretary of 
Defense to conduct a full and com
plete study and evaluation of possible 
initiatives for improving the contain
ment and control of the use of nuclear 
weapons, particularly during crises. 

The Secretary shares with the Con
gress the conviction that "we can and 
should improve existing mechanisms 
to control crises that might lead to the 
use of nuclear weapons. We must also 
make every effort to ensure against 

Northrop's Mach-2 class F-20 Tigershark fighter is scheduled to make its international 
flying debut at this year's Paris Air Show at Le Bourget Airport. One of the newest 
US-developed fighters, the sleek aircraft is shown here on takeoff decked out in its 
air show paint scheme. 
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nuclear war ever occurring between 
the United States and the Soviet 
Union as a result of accident, mis
calculation, or misinterpretation ." 

DoD has carefully assessed a broad 
range of possible new initiatives to 
further those goals. As a result of that 
evaluation, the Secretary has pro
posed to the President several impor
tant measures: 

• The addition of a high-speed fac
sim ile transmission capability to the 
Hotline. 

• The creation of a Joint Military 
Communications Link between the 
US and the Soviet Union. 

• The establishment by the US and 
Soviet governments of high-rate data 
links with their embassies in each 
other's capitals. 

• Agreement among the world 's na
tions to consult in the event of a nu- j" 
clear incident involving a terrorist 
group. 

Each of these measures would in
crease the ability to resolve crisis sit
uations and to prevent the escalation 
of military incidents, DoD officials 
said. Taken together, they would mark 
significant progress toward eliminat
ing the danger that accident or misin
terpretation could lead to nuclear war. 

The Defense Secretary has also 
proposed for further study several 
possible new technical and pro
cedural measures that might enhance 
the US's ability to verify treaty compli
ance and thereby further the goal of 
effective, significant arms control. 
These measures will be further ana
lyzed by the Administration in the 
context of the development of ver
ification measures for specific arms
control treaties. 

* On-site testing has begun of a new 
air defense system for southern Ger
many. 

The first of the system's four cen
tralized command centers is ex
pected to become operational this 
summer, with the entire system on 
line in 1984. 

Called the German Air Defense 
Ground Environment (GEADGE), the 
new system is designed to provide 
faster and more accurate detection of 
intruders in West German airspace, 
resulting in quicker reaction by Ger
man and NATO defense forces. 

Built by Hughes Aircraft Co ., the 
system replaces a 412L air defense 
system installed in the early 1960s. 
The new system will integrate new 
and existing long-range surveillance 
radars into a single network. Data 
from a variety of radars can be corre
lated on display consoles to form a 
complete and accurate picture of air
borne threats, officials said. 
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TOUGH 
ASSIGNMENT. 

BUILD THE RELIABLE APUs THAT GET THESE BIRDS AIRBORNE. 
Turbomacb was challenged to 

build a quick start APO system for 
the new, re-engined KC-135R. One 
that can supply full bleed power in 
under 11 seconds. One that can 

\ start two engines- simultaneously. 
\ Our new Titan II met the 
challenge. 

.<' A dual Titan II system that 
generates ample, dependable 
bleed air was designed for the job. 
Its heart is the proven Titan gas 
turbine used on the F-16 .. . the 

turbine that develops reliable shaft 
horsepower for the engine start 
system on that aircraft. 

Since 1975, over 1,400 of these 
compact, lightweight Titans have 
been delivered for the F-16. And 
the 800-plus in active aircraft now 
flyini have developed a reliability 
rate m excess of 99 percent. 

Performance. Light weight. 
Reliability. Over the years, 
Turbomach has been given some 
tough assignments. And our 

engines have been up to the 
challenge every time. 

DIVISION OF SOLAR TURBINES INCORPORATED 

4400 Ruffin Road, Dept AF 
San Diego, California 92123 • (619) 238-5754 

[D is a trademark of Caterpillar Tractor Co. 

Turbomach and Titan II are Trademarks 
of Solar Turbines Incorporated. 





When an intruder is detected, 
GEADGE will automatically track the 
aircraft and provide three-dimension
al location information, velocity, and 
heading. 

If the target is deemed a threat, 
computer-derived data will be instant
ly forwarded to an allied fighter di
rected from the ground to intercept. 
Target location information can also 
be relayed to antiaircraft missile bat
teries. 

The GEADGE system provides a re-
' porting network for status of re

sources, including air bases, aircraft, 
missile batteries, and such other 
items as weather. 

The southern part of West Germany 
was not included in the extensive 
NATO Air Defense Ground Environ
ment (NADGE) system, built by 
Hughes in the late 1960s and stretch
ing from Scandinavia to Turkey. 

GEADGE will interface directly with 
NADGE, including sites in the north
ern portions of West Germany, Italy 
- . ..... . ·-··-- · 

In addition to the four centralized 
• command centers, GEADGE will in

clude manned and unmanned fixed 
and transportable radar systems to 
ensure complete air surveillance. 
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Eventually GEADGE will receive ra
dar information directly from the E-3A 
AWACS early warning aircraft patrol
ling Europe. (For additional details of 
improvements to NATO's command 
control and communications capabil
ities, see p. 62 and p. 72.) 

* The Air Force has agreed to a part
nership with the other three services 
to develop an advanced vertical lift 
aircraft, the JVX. 

USAF's JVX support program office 
is at Aeronautical Systems Division's 
Deputy for Airlift and Trainer Systems 
at Wright-Patterson AFB, Ohio. 

The JVX request for proposals 
._,..., ...., ",111~ t-,' l v11 fi 1111u1y u v v,gi ,u vva.:> 1u-

SUed earlier this year, and full-scale 
development source selection is ex
pected in mid-1985. 

Whil e development testing will be a 
joint service and contractor effort, of-

ficials said, each service is to conduct 
its own operational testing because 
of diversity in mission needs. 

The Army is interested in a VTOL as 
an electronic warfare vehicle. USMC 
wants a medium amphibious trans
port and assault aircraft. The Navy 
seeks to eliminate a deficiency in 
com bat search and rescue. And USAF 
needs the aircraft for long-range spe
cial operations and combat search 
and rescue. 

The joint service requirement is for 
1,086 aircraft with a total estimated 
procurement cost of $25 billion, with 
the plane operating in the 1990s and 
beyond. 

The Army is to be responsible for 
thirty-four percent of development 
cost ; Navy/USMC fifty percent; and 
USAF sixteen percent, with its 200 air
craft assigned to MAC. 

* Britain, France, and Germany re
cently agreed to the joint develop
ment of a new generation of antitank 

The program definition phase un
der the agreement is to be initiated by 
Euromissile Dynamics Group, the 
prime contracto r organization rep re
senting British Aerospace, Aero-

World War II American Women POWs Attend Reunion 

Washington , D. C., was the scene of an uncommon historical 
P.vent in April with a three-day reunion of American women who 
were World War II prisoners of the Japanese. For some. it was 
their first reunion ever. 

The women came to the nation's capital in conjunction with 
the VA-sponsored National POW/MIA Recognition Day cere
monies. The qathering was attended by members of veterans 
organizations, former POWs, and MIA families (a/so seep. 138). 

The thirty-one women, from all across the US and as far away 
as Australia, represented the eighty-one American military 
women interned after the fall of the Philippines. They spent the 
duration of the war at Santo Tomas and Los Banos prison 
camps. Miraculously, all eighty-one, mostly Army and Navy 
nurses, survived the ordeal, although several have died since. 

Life was harsh in the camps, but ··you didn 't dare give up 
hope," said Mrs. Peggy Greenwalt Walcher of Menlo Park. Calif. 
The nurses did what they could for those suffering such ill
nesses as dysentery, jaundice, and dengue fever. They set up 
hospitals with makeshift equipment and administered what 
limited medicines were available. 

"The people in the camps were always hungry, " noted Mrs. 
Bertha D. Henderson of Sunnyvale, Calif., an Army Reserve 
nurse. The ration for each was one cup of rice per day, supple
mented by what food could be grown or scrounged. 

'"Many of the older prisoners who just couldn't take it any 
longer died from disease and starvation" before liberation in 
1945, said Mrs. Henderson. 

With the return of peace, many of the women left the service 
to marry and raise families. Friends kept in touch through 
Christmas cards and occasional visits, but the Washington 
reunion was the first assembly as a group. 

The women were showered with long-overdue and well-de
served recognition during visits to the Pentagon, Arlington 
National Cemetery, and the White House, where each met and 
was photographed with President Reagan. They were also feted 
at a series of luncheons, dinners, and receptions in their honor. 
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American women who were POWs during World War II are 
greeted by President Reagan during White House visit. 

The idea for the reunion began with a conversation last year 
between Sam Moody of AFA's Orlando Chapter and Dorothy 
Starbuck, Chief Benefits Director of the VA. Another AFA mem
ber and former POW, Lt. Col. Eunice Florence Young, USAF 
(Ret.), supplied vital information on the whereabouts of other 
women. In all, sixty could be contacted. 

While the Department of Defense expressed interest, funds 
to finance the women's visit to Washington were unavailable. 
With the help of Marjorie R. Quandt of VA's Department of 
Medical Surgery and other VA employees (including out-of
pocket contributors), Dorothy Starbuck set out to solicit re
union funding. A number of organizations-including AFA
and individuals responded generously. 

The resulting media coverage during the reunion focused 
the nation's attention on a group of heroic women of whom all 
Americans can be proud. -Corinna L. Petrella 
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spatiale, and Messerchmitt-Bolkow
Blohm. 

The short- to medium-range suc
cessor to the Milan missile is visu
alized as a lightweight infantry weap
on capable of penetrating the hardest 
armor and highly resistant to counter
measures. The consortium antici
pates the lowest possible cost per 
unit by producing the weapon in very 
high numbers. 

The Group 's long-range missile is 
intended as both an air- and ground
launched fire-and-forget system that 
will allow a high rate of fire and eva
sive maneuvers by the launch vehicle . 
The weapon is to have all-weather ca
pability and ease of adaptation to any 
carrier or helicopter, officials said. 

* Congratulations to the Army's Avia
tion Center at Fort Rucker, Ala., for a 
new flying safety record. Maj . Gen. 
Carl H. McNair, Jr. , Commander of the 
Center, told AIR FORCE Magazine that 
April 14 was the 365th day of training 
without a Class A flying accident. The 
student and instructor aviators at Fort 
Rucker, in the year that ended April 
14, flew more than 420,000 hours 
without a significant personal injury 
or damage to aircraft. Each day that 
passes sets a new record . 

General McNair, while thankful for 
the accident-free record , noted the 
need for sustained attention and vig
ilance if it is to continue. He believes 
much of the credit for safer Army fly
ing is due to the better-quality young 
men and women now flying , both as 
instructors and students ; to realistic 
training that keeps everyone alert; to 
increased use of simulators that pre
pares aviators to cope better with 
emergencies; and , finally, to the 
grace of God. 

Regarding simulators, General 
McNair said that the ten at the Avia
tion Center operate six days a week , 
twenty-two hours a day. 

* The Mexican Air Force (Fuerza 
Aerea Mexicana, or FAM) is success
fully integrating its new Northrop F-5 
aircraft into its operations. The air
craft, ten F-5E and two F-5F, were pur
chased under a $113 million foreign 
military sales agreement in 1980. 
They are based at Santa Lucia, about 
fifty kilometers north of Mexico City, 

Two FAM instructor pilots received 
nearly a year's training at USAF bases 
before delivery of the aircraft. Fully 
qualified as instructor pilots, upon 
completion of the training they 
formed the nucleus of the FAM 's F-SE/ 1 

F operational pilot cadre. Six other 
pilots received shorter transition 
training in the States from other air
craft to the F-5 type. They continue 
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Under the modernization program, 
three additional centers are sched
uled to come on line in June and July. 
The centers will replace those in use 
since the 1950s. They're at North Bay 
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advanced training at Santa Lucia un
der guidance of the two instructor pi
lots, who also are transitioning other 
selected pilots into the type . More 
than thirty mechanics and other 
skilled support personnel received 
training in the specialties required for 
sustained operation of the F-5s. 

in Ontario , Canada ; McChord AFB, 
Wash .; and Elmendorf AFB, Alaska. ' 
Centers at Griffiss AFB, N. Y. , and 
March AFB, Calif., are to be com
pleted this fall . A center at Wheeler 
AFB, Hawaii, should be in operation 
by mid-1984. 

Seven of the aircraft (five F-5E, two 
F-5F) were delivered in mid-1982 and 
were flown during the aerial display 
observing Mexican Independence 
Day on September 16. The other five 
F-5Es were delivered by the end of 
October 1982. 

The new control centers will detect 
and identify all aircraft approaching , 
the US and Canada. The Southeast 
control center at Tyndall relies on ra
dar input from sixteen sites along the 
Atlantic and Gulf coasts operated 
jointly by the military and FAA. 

In other aircraft types, the FAM is 
now operating fifty-four Pilatus PC-7 
turboprop trainer/strike aircraft . 
Among older types the PC-7s replace 
were the FAM 's AT-6 Texans, all of 
which are now gone from its service. 
One of the AT-6s was donated by the 
FAM to USAF's San Antonio Air Logis
tics Center, where it was dedicated as 
a permanent display on April 18. 

* The Southeast Region Operations 
Control Center, the first of eight new 
air defense centers slated for CON US, 
Canada, Alaska, and Hawaii , has gone 
into operation at Tyndall AFB. Fla. 

Reflected in the new systems is ad
vanced technology, with modern 
computers the size of seven vending 
machines replacing obsolete vac
uum-tube computers that required a 
half acre of floor space, officials said. 

The new centers are expected to 
save $100 million annually and will 
require 5,000 fewer operators. 

The Southeast center serves the 
23d NORAD Region, which encom
passes more than 3,000 miles of 
shoreline and nineteen states. 

* AFRES has activated its first mili
tary training unit-the 8050th Military 
Training Squadron-at Lackland 
AFB, Tex. 

The new unit will be collocated with 
active-duty units at the Air Force Mili
tary Training Center at the base. If mo-

Falcon Foundation, Skelly Trust to Team Up 
The Falcon Foundation and the Gertrude Skelly Trust are organizations that make 

possible a year in a tough preparatory school for deserving and motivated young 
people whose marks are not quite up to the Air Force Academy's demanding 
standards. 

Ah, say the cynics, a thinly disguised scheme to improve the football team. The 
cynics are wrong, for even if these organizations wanted to concentrate on split 
ends and quarterbacks, the rules forbid that sort of thing. 

Instead, they seek out those young people who give every indication of wanting an 
Air Force career and who are physically qualified for flying, but whose test scores 
need improving and who cannot afford a prep school. After a careful selection 
process, a group of young men and, now, women are given a year of academic 
polishing, after which they generally gain admittance to the Air Force Academy. 

The results over the years have been gratifying to those who devote their t ime and 
money to the project. By and large, these onetime rejects not only do better than 
average academically, but, more importantly, they have a better-than-average record 
of staying the course. 

The headquarters for the Falcon Foundation, in order to be near the Air Force 
Academy, recently moved from Los Angeles to Colorado Springs. With the move 
come high expectations of enlarging the Falcon Foundation program, as has been 
done by the similar and older Naval Academy Foundation. 

Up until now, the Skelly Trust, while pursuing similar objectives, has operated 
separately. Recently, Harold Stuart, a former Air Force Under Secretary, and John 
Marsh-executors of the Skelly Trust~ecided to form a partnership with the 
Falcon Foundation. Henceforth, the Falcon Foundation will perform administrative 
functions for both scholarship funds under the watchful eye of Lt. Gen . Benjamin 
Bellis, USAF (Ret.), Falcon Foundation President. -T. R. Milton 
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The evolution of an automatic test system... • 
the Bendix way. 
It began with the recognition of the 
need for a practical, cost-effective 
method for testing printed circuit 
boards, taking that task away from 
large ATE. Bendix Test Systems 
Division engineers went to work on 
the problem, as an in-house 
A & D project. 

The result was the Bendix 9070 
module tester. It performs the 
functions of GO/NOGO screening 
and fault isolation every bit as well 
as any large ATE ... at a fraction of 
the cost. And, it can be made to do 
more, with the addition of available 
plug-in assemblies. The 9070 was 
quickly recognized as the answer 
to a wide variety of commercial 
test requirements. 

When the Air Force established 
requirements for a guided missile 

test system, we knew we had the 
answer in the 9070. We adapted it 
to perform the required testing and 
fault isolation for the target 
seeker systems. 

The 9070 became the Multi
Purpose Test Set (MPTS) and does 
the job that previously had needed 
three separate test sets. 

That's the Bendix way. Evolution, 
as contrasted to re-inventing the 
wheel. We created the 9070 as the 
solution to a specific problem and 
built in the capabilities for solving 
future problems. It could be the 
solution to yours. Other examples 
of the Bendix way are described in 
our brochure "Automatic Test 
Systems the Bendix way.'' 
Please ask for your copy. 

Patent Number - 4,108.358 

The Bendix Corporation 
Test Systems Division 
Attn: Marketing Department 
Teterboro, New Jersey 07608 
(201) 393-2521 
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BDZBNCB/ SCOPB 

Vacuum-tube computers spanning half an acre of floor space will be replaced by 
modern comput ers the size of two vending machi nes when North America's new air 
defense system goes into operation late this year. Hughes Aircraft Company's 
Joint Surveillance System will replace aging SAGE (Semi-Automatic Ground 
Environment) and BUIC (Back-Up Interceptor Control) systems. It will link U.S. 
Air Force surveillance radars, civil air traffic control radars, and Canadian 
radars into a shared system. Seven regional control centers -- each equipped 
with the smaller computers -- will monitor skies 200 miles beyond North American 
borders. An eighth center will monitor skies surrounding Hawaii. 

The U.S. Army will s ave over $200 million by us ing simulators to train troops to 
use and repai r Fi refinder weapon-locating radars . The Firefinder detects and 
tracks enemy artillery and ' mortar fire with a pencil-thin electronic beam. It 
instantly backplots their trajectories so counterfire can be directed with 
pinpoint accuracy. The Firefinder trainer simulates battlefield conditions so 
troops can learn to operate the radar without using live artillery fire and 
without taking a radar out of deployment for instruction. Also, where only one 
student could operate an actual radar, six students can train at once under the 
control of one instructor. Maintenance exercises train students in trouble
shooting, fault isolation, and replacement of components without risk of injury 
or damage to equipment. Hughes builds the Firefinder radars and trainers. 

The sharp "eyes·" of the F-15 Eagle make this air superiority fighter ideal for 
air defense missions. The aircraft 's radar can spot high-flying or low-flying 
intruders from all altitudes and aspects. The pilot easily operates the radar, 
regardless of the electronic countermeasures environment or stresses caused by 
air combat. Hughes builds the AN/APG-63 radar under contract to McDonnell 
Douglas for the U.S. Air Force. 

Most of the main battle tanks in the free world carry laser tank fire control 
systems developed by Hughes. The system determines the distance to a target 
based on the time it takes a laser burst to reach the target and reflect back. 
This information is fed into a computer with such data as crosswind and 
temperature so the gunner can be given precise ballistics for a first-round hit. 
Tanks equipped with laser systems include the M47, M48, M60A2, M60A3, Centurion, 
Chieftain, Leopard 1, Leopard 2, and Ml. Hughes and its seven licensees in 
Europe have built thousands of laser tank fire control systems -- more than all 
other companies combined. 

Sweden's new combat aircraft , the JAS-39 , will use a new kind of head-up display 
(HUD) to enhance its multirole capabi l i ties. The display utilizes diffraction 
optics made by using holographic techniques. Such data as airspeed, heading, and 
target information are superimposed on a laminated glass combiner mounted at the 
pilot's eye level, saving the pilot from looking down at his instruments. 
Compared with conventional displays that use mirrored glass, the Hughes HUD has a 
wider field of view, is more transparent, has more visible symbols, and reduces 
reflections from the sun. 

Creating a new world with electron/cs r------------------, 
I I 

i HUGHES i 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 

For more informa1Ion please wri1e: 
P.O. Box 11803, Los Angeles, CA 90291 



bilized in a contingency or wartime, 
the 8050th would come under the op
erational control of Hq. ATC at Ran
dolph AFB, Tex. 

Peacetime management of the unit 
will be the responsibility of the Re
serve's Tenth Air Force, headquar
tered at Bergstrom AFB, Tex. 

The squadron is authorized ninety
three Reservists and will be opera
tional in Fiscal Year 1984. The unit will 
also have a small number of Air Re- · 
serve Technicians, Reservists who 
also hold full-time positions as Civil 
Service employees to provide day-to
day continuity of operations. 

Members of the 8050th will acquire 
instructor skills needed to train newly 
recruited enlisted people. They then 
will serve alongside their ATC coun-

AEROSPACE 
WORLD 

terparts in training active-duty, ANG, 
and AFRES enlistees. 

During a national emergency, 
8050th instructors would help train 
recruits in support of surge require
ments, officials said. 

People are needed to fill the unit's 
Reserve and full-time slots . The 
8050th is also seeking prior-service 
members with military training expe
rience or previously associated with 
ATC, preferably in training jobs. 
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John Bruce Dodds 
1953-1983 

John Bruce Dodds died of cancer 
in Vacaville, Calif., in April. He was 
twenty-nine. Mr. Dodds was a junior 
and a student leader at the Air Force 
Academy in 1974 when cancer was 
diagnosed in one of his legs and it 
was amputated at the thigh. 

Because of his courageous per
sistence and the high regard in 
which he was held by his fellow ca
dets, regulations were waived and 
he was allowed to graduate with his 
class. The Class of 1975 presented 
him with a special plaque and 
sabre, and the Cadet Wing gave him 
a standing ovation. 

Not only adjusting to his hand
icap, Mr. Dodds went en to become 
a skier and a licensed pilot who flew 
his own plane. He earned a law de
gree from Notre Dame in 1980 and 
was employed by the law f irm of 
Fulbright and Jaworski in Houston, 
Tex., until this past spring. 

He was buried at the Air Force 
- ................. , ,,7, 

For details, contact the 433d Tacti
cal Airlift Wing recruiting office, Kelly 
AFB, Tex ., at (512) 925-7895 or AUTO
VON 945-7895. 

* NEWS NOTE-The Boeing Man
agement Association plans to estab
lish a program for 1984, 1985, and 
1986 to commemorate the fiftieth an
niversary of the 8-17 Flying Fortress. 
Many groups who flew in the aircraft 
would like to conduct reunions in the 
Seattle area. The Management Asso
ciation is gearing up to support them 
with speakers, displays, tours, and 
the like. The contact is R. G. Mcl ester, 
5118 S. 164th, Seattle, Wash. 98188. 
Phone: (206) 243-3180. 

Died: Maj. Gen. Richard H. Carmi
chael, USAF (Ret.), a decorated com
bat veteran of World War II and Korea 
whose final service before retirement 
in 1961 was as Commandant of the Air 
War College, of heart failure in Wash
ington, D. C., in April. He was seventy. 

Died: 2d Lt. Thomas C. Lennep, Jr., 
USAF, former Arnold Air Society Na
tional Commander and ex-officio 
member of AFA's Board of Directors, 
as copilot in the crash of a 8-52 in 
Utah in April. The active AFA member 
was twenty-six. 

Died: Col. Budd J. Peaslee, USAF 
(Ret.), whose service career spanned 
twenty-five years and who in 1943 
helped lead the Eighth Air Force's Oc
tober 14 "Black Thursday" attack on 
the ball-bearing works at Schwein
furt, at Fort Ord, Calif., in April. The 
long-time AFA member was eighty. ■ 
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The machine is the Air Force's new, supersonic, 
tacticaljamining aircraft, the EF-111. And inside 
its lean frame is the ALQ-99E Jamming Subsystem, 
an electronic powerhouse that will help the EF-111 
perform virtually any ECM mission. 

The ALQ-99E-fully integrated into the EF-111 
aircraft-uses key equipment from Raytheon. 
This includes one RF calibrator and multiple trans
mitters and exciters per aircraft. Within each 
exciter, interchangeable and programmed tech
nique cards, in combination with software, enable 
the EF-111 to react to diverse and rapidly changing 
threat conditions. In addition, the equipment's 

frequency coverage, reliability, and effective 
use of available jamming power give the aircraft 
its ECM punch. 

This all adds up to the kind of flexible capa
bility the EF-111 needs to increase the effectiveness 
of any strike force-whether in its role as standoff 
jammer, in penetrating the world's densest elec
tronic defenses, or in providing close air support. 
Small wonder that such versatility makes the EF-111 
a critical element in the U.S. Tactical Air Forces. 

And, taking advantage of advancing tech
nology, Raytheon is working with the Air Force 
to develop components that will extend the life of 

1: We put the electronic punch in the Air ForceS supersoni 



the EF-111 well into the 21st century. 
Raytheon ... helping the supersonic EW 

machine meet any threat-today and tomorrow. 
For details on Raytheon's airborne ECM 

capabilities, write on your letterhead to Raytheon 
Company, Government Marketing, 141 Spring 
Street, Lexington, Massachusetts 02173. 

CRAYTHEONj 

~machine. 
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THE FY '84 defense budget allo
cates $34.7 billion to the com

mand control communications and 
intelligence (C 3I) function. This 
amount is about $8.5 billion greater 
than last year's request and reflects 
the growing importance of C3I to 
modern warfare and deterrence of 
war. As Defense Secretary Caspar 
W. Weinberger told Congress in his 
latest annual report , C3I has 
evolved into an integral part of this 
country's defense structure, with 
the effectiveness of its military 
forces "inextricably related to the 
quality of C31 components and to 
the manner in which they are inte
grated with associated weapon sys
tems and decision-makers." 

It follow s that these systems
that are so essential to implement 
strategy, control forces , and employ 
weapons-have become as impor
tant as combat forces and weapons 
themselves . Quite logically, the De
fense Department and the Air Force 
are placing emphasis on improving 
the endurance of the C3I systems 
that support the strategic nuclear, 
theater nuclear, and conventional 
forces. As the annual defense report 
puts it , "C 31 systems must not 
merely survive , but must remain ca
pable of performing their basic func
tions in both lethal and electronic 
warfare environments. By the same 
token, C3I systems should not de
grade the survivability and en
durance of as sociated forces and 
weapon systems." 

Put into specific terms, the archi
tects of modern command and con
trol networks need to keep three cri
teria uppermost on their priority 
list. First, increased responsive
ness, mobility, and sustainability of 
the US combat forces require more 
flexible, reliable, secure, and endur
ing C3 . Second, integration of the 
operations of various services and 
allies require s that these instru
ments of force management be ca
pable of "interoperability and con
nectivity," meaning simply that 
they must be able to talk to each 
other easily and quickly. Third, C3 

systems can't remain "passive," 
but instead must be able to resist 
and counter existing and projected 
electronic combat capabilities of the 
other side. 

The Air Force architects of C3 

and electronic warfare (EW) sys
tems also are keenly aware of two 
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overarching traits of a make-or
break nature : affordability and cost 
control. Both clearly are uppermost 
concerns of the command charged 
with designing and acquiring most 
of the Air Force's electronic sys
tems, AFSC's Electronic Systems 
Division at Hanscom AFB , Mass. 
As ESD Commander Lt. Gen . 
James W. Stansberry puts it, the 
"top-priority problem that we 
have-one that we haven't mas
tered completely but that we are try
ing mightily to solve-is controlling 
costs." 

Finding the Golden Number 
With an annual business volume 

well in excess of $3 billion that soon 
could reach the $5 billion mark, 
ESD has compelling reason to take 
innovative steps to control and 
lower costs through improved pro
ductivity and management. The Di
vision is in the business of inventing 
and creating new products where, at 
the outset, "we don't even know 
what these things will look like." 
What the problem boils down to is 
that the developer must come up 
with a firm cost estimate while proj
ects are still in a nascent state
even the associated requirements 

have not been pinned down fully
in order to be included in the long
term budget plans of the Air Force 
and the Defense Department. 

The problem of estimating costs 
before the performance parameters 
and system engineering details are 
nailed down , of course , could be 
eased by plugging into the calcula
tions ample reserves to cover uncer
tainties and imponderables. But, as 
General Stansberry is quick to point 
out, there are "institutional pres
sures" to make the estimate "af
fordable or else the program won't 
get off the ground ." Also, it is the 
nature of military officers "to take 
on a task and do it" in an enthusias
tic , mission-oriented way, which 
tends to lead to optimistic esti
mates. 

As part of an AFSC-wide effort, 
ESD is working toward broad rec
ognition of the fact that a "budget
ary guess is different from a detailed 
cost estimate." In essence, the idea 
is to keep all parties involved in the 
process-from the Air Force and 
OSD to the Congress-from setting 
prematurely the "golden number" 
of a given program. Once a firm cost 
-estimate is agreed to, the developer 
becomes its "steward" and if he 
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can't keep his program at or below 
the "golden number," he has failed, 
with all that entails, General 
Stansberry suggests. 

Affordability and the threat-driv
en requirements somehow must be 
brought into consonance through 
tradeoffs in order to find the "gold
en number." ESD is working these 
tradeoffs pragmatically and in a 
hard-nosed way, as three examples 
cited by General Stansberry dem
onstrate. 
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The PAVE PAWS phased-array radar 
system provides warning and attack 
characterization of SLBM launches 
against the US. (USAF photo by Eddie 
Mc Crossan) 

In the case of the Ballistic Missile 
Early Warning System (BMEWS) 
modernization program, ESD cut 
the coat to fit the cloth when cost 
estimates grew well beyond the 
available money. Congress allo
cated $60 million for the program, 
but the estimates had grown to $150 
million. At that point, ESD took an 
unconventional approach. 

Several qualified contractors 
were asked on a competitive basis 
to make assessments of what kind of 
a system they could build for $80 
million by scaling back the original 
requirements. ESD then reviewed 
the contractors' proposals for trad
ing off performance in order to stay 
within the nrescrihed fundin !! leveL 
acceptmg some but not all of the 
tradeoffs, and concluded that the 
trimmed-down system retained the 
basic performance features deemed 
essential by the Air Force. (If the 
contractors had failed to meet es
sential requirements, the Air Force 
would have informed Congress that 
no militarily useful system could be 
built for the allocated money and 
that specified additional funds were 
required.) A revised request for 
proposal reflecting these tradeoffs 
has just been issued by ESD. 

Trimming and Backing Off 
ESD took a slightly different ap

proach in the case of the "Comfy 
Challenge" program structure. In
volved is the development and ac-

quisition of a mobile ground-based 
jammer that can be carried by C-130 
aircraft. Its development is to cost 
no more than $20.8 million and its 
acquisition no more than $205 .2 mil
Ii on. Original estimates were 
pegged at an R&D phase costing 
some $40 million based on the abil
ity to jam simultaneously and auto
matically all the bandwidths a po
tential enemy might use. 

But because of budget con
straints, ESD and Electronic Secu
rity Command, the primary user, 
trimmed the requirements some
what without compromising the 
system's essential features. These 
are the ability to jam and deceive 
hostile aircraft-over a range suffi
cient to prevent release of standoff 
weapons-in order to protect such 
high-value targets as airfields. Com
fy Challenge is to be able to work in 
concert with ,;;11rh ,;; v stPms ::i<; thP 

Army 's Air Defense Electronic 
Warfare System and the Compass 
Call airborne C3CM (command con
trol and communications counter
measures) system. 

A recently issued request for pro
posal (RFP) on Comfy Challenge 
contains the weighted performance 
requirements of the Air Force. By 
using an innovative design to budget 
approach, the contractor wilt build 
and test an engineering model and 
furnish the Air Force with proposal 
data for making a production deci
sion. This the contractor can do 
with minimal government reports, 
reviews, and meetings. General 
Stansberry pointed out, however, 
that if industry can't do the job for 
the specified amount, the Air Force 
will have to obtain whatever addi
tional funds are needed to develop a 
workable system or let the program 
die. 

ESD took a markedly different 
approach in the case of the critically 
important groundwave emergen
cy network (GWEN) program. 
GWEN's purpose is to link the Na
tional Command Authorities 
(NCA), NORAD, SAC, all strategic 
bomber and ICBM wings, and the 
PAVE PAWS SLBM surveillance 
radars for the purpose of warning 

Thomas J. Murrin, left, President of 
Westinghouse's Advanced Technology 
Group, and ESD Commander Lt. Gen. 
James Stansberry watch a robot sign 
their names to the productivity 
improvement agreement GET PRICE. 
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and force execution under the Sin
gle Integrated Operational Plan 
(SIOP). GWEN is an adjunct of the 
minimum essential emergency com
munications network (MEECN) 
that assures reliable dissemination 
of war orders by tapping various fre
quency bands of the electromag
netic spectrum. 

GWEN's primary and most 
urgent task is to maintain positive 
control over SAC's bomber fleet. In 
its first phase GWEN is to develop 
the means for coping with the dis
ruptive effects of EMP, or elec
tromagnetic pulse, generated by 
detonating Soviet warheads. The 
system negates EMP by using a 
very low frequency ground wave
in essence the ground portion of a 
normal sky wave-which is gener
ically capable of resisting such dis
ruptions of the ionosphere as EMP, 
communications blackout, and 
scintillation, as induced by nuclear 
weapons. 

In its second phase, which as yet 
is in a planning stage, GWEN is to 
develop the redundancy of nodes 
needed to assure survivability 
against physical attack. This means 
providing a large number of paths, 
which would assure that the mes
sages get through even if major por~ 
tions of the grid are destroyed. This 
probably will entail about 300 
GWEN relay sites rather than the 
forty or so nodes planned for the 
initial, or Thin-Line Communica
tions Connectivity, phase of the 
program. 

The only way for an aggressor to 
put the full-up GWEN out of com
mission is a dedicated, massive at
tack against its nodes. This proba
bly would not make much sense 
militarily, as an attacker would use 
up a major share of his nuclear arse
nal just to neutralize one US com
mand and control network . Also, 
because of the size of such a raid 
against the entire GWEN grid, it 
would be doubtful that the ag
gressor could gain the very objec
tive behind such an act, i.e., catch
ing the US strategic nuclear forcb 
off guard in an "ungenerated" state. 

In the first cut at establishing the 
"golden number" for the full-up 
GWEN grid, ESD encountered a 
perplexing situation: the cost esti
mates ranged from about $430 mil
lion to $2.8 billion. Because of this 
"mind-boggling" span, General 
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Stansberry explains, a meeting of 
high-level representatives from 
various Air Force commands and 
government agencies, including the 
White House, was convened. The 
group decided to deal with the prob
lem in stages. The consensus was 
that reliable cost estimates for the 
entire program could not be made at 
this time. There simply were too 
many unknowns. But without a 
price tag, GWEN simply would not 
make it into the POM, the program 
objective memorandum, that is the 
basis of the budgeting process . The 
same would have happened if ESD 
had "played it safe" and put a price 
tag of almost $3 billion on what is 
thought of as a relatively simple sys
tem. 

The group decided, therefore, to 
back off and confine the initial pro
gram to areas that were understood 
sufficiently to support realistic cost 
estimates. This turned out to be the 
Thin-Line Communications Con
nectivity element of GWEN, which 
ESD could price out "with some 
precision, and this is the only num
ber that we stand behind until we 
learn more," according to General 
Stansberry. The thin-line version of 
GWEN is slated for completion in 
1985, while the full-up version of the 
system is expected to reach full op
erational capability in the late 
1980s, according to the Defense De
partment. 

GET PRICE: War on 
Rising Costs 

GWEN, the BMEWS moderniza
tion, and Comfy Challenge attempt 
to answer the problem of estimating 
the costs of systems before the first 
piece of hardware has been built. 
ESD and, in a broader sense, AFSC 
and the Defense Department are 
concerned equally with what hap
pens after a system goes on con
tract. In the case of ESD, cost 
growth after contract award is being 
held to an admirably low two per
cent, not counting adjustments for 
authorized changes to accommo
date advancing technology or for 
other essential reasons. Still , there 
is considerable room for improve
ment, in the ESD Commander's 
view. 

As part of AFSC's "war on cost" 
policy, ESD, in concert with West
inghouse Electric Corp., has come 
up with a formula that promises to 

------
revolutionize government/industry 
cooperation. Known as GET 
PRICE, for "Productivity Realized 
through Incentivizing Contractor 
Efficiency," this seminal program 
encourages defense industry to in
vest in modern cost-saving man
ufacturing technology and thereby 
slow the spiraling costs of military 
systems. 

Although the details of GET 
PRICE are complex and legalistic, 
the underlying principle is simple. 
In place of the "penalty" for cutting 
the cost of systems in production 
that industry pays under the current 
way of doing business, GET PRICE 
creates a mechanism for sharing 
both profits and risks . In the case of 
most military systems that the gov
ernment buys from industry, there 
is no marketplace to set prices 
through a competitive environment 
except for competition in the up
front, developmental phase and 
"leader/follower" acquisition ar
rangements that are only practical 
under rare, special circumstances. 
Production contracts are negotiated 
and industry profits are set on the 
basis of a complex system of weight
ed guidelines and cost estimates 
based on past experience. 

The basic flaw of the process is 
that the total dollar value of indi
vidual contracts is used to establish 
profit, with the latter simply show
ing up as a straight percentage of the 
former. If the contractor lowers 
costs by whatever means in follow
on contracts-usually negotiated 
annually-the base on which his 
profit is calculated goes down, and 
so, of course, does his profit. Rather 
than having an incentive to invest in 
robotics, automated assemblies, or 
other labor- and cost-saving capital 
equipment, contractors, in fact, are 
encouraged not to lower prices and 
not to modernize their plants . 

GET PRICE changes the picture 
completely. Initially, at least, it is 
tailored to contractors with a high 
and relatively stable level of defense 
business involving a range of prod
ucts and contracts. 

A Three-Step Process 
The first step is an umbrella ar

rangement, called a "business 
deal," whereby the contractor pre
sents a series of investment pro
posals that could enable him to do 
business for less. 
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In the second step, the govern
ment reviews the merit of these pro
ductivity-enhancing, cost-cutting 
measures and the two sides negoti
ate a maximum incentive, a flat dol
lar amount, that the contractor be
comes eligible to earn over a spec
ified number of years. The incentive 
is not to exceed a fair commercial 
rate of return on investment. 

In order to achieve this rate, the 
maximum incentive may be as high 
as half the savings that can be real
ized from the contractor's invest
ment in automated equipment or 
other modernization. The govern
ment, needless to say, gets the re
maining savings in the form of lower 
costs. 

This agreement also allocates the 
total incentive amount to individual 
participating programs over a spe
cific period, based on the volume of 
business the contractor is expected 
to conduct with the government. If 
the projected volume of business 
drops by more than ten percent of 
the projection, the government 
promises to make a "best effort" to 
ease the problem through extension 
of the period over which the incen
tive may be earned or substitution 
of participating programs, but it is 
not legally obligated to change the 
arrangements. 

The third step is negotiation of 
individual production contracts by 
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the part1c1pating program offices 
and sharing of fifty percent of nego
tiated savings with the contractor 
up to the point when the preagreed 
maximum dollar incentive is 
reached. The government, of 
course, gets the other half of the 
savings in the form of lower costs. 
Payment is made to the contractor 
in four installments. The first is paid 
after the contractor's new equip
ment goes on line and savings to a 
specific program have been negoti
ated. The remaining savings ai·e 
paid over the life of the production 
run, with the last one due upon com
pletion. 

Advantages for Both 
Government and Industry 

The government, General Stans
berry points out, does not "pay one 
penny of up-front money for the 
capital investments" and is able to 
negotiate a lower price for what it 
buys from the outset. The worst 
thing that could happen to the gov
ernment's interest is that the savings 
might turn out to be less than ex
pected. Even in such a case, the 
government is protected because 
savings shared by the contractor un
der future production contract ne
gotiations would reflect the lower 
realized savings. As a result, the 
contractor would risk not being able 
to earn, within the agreed-upon 

Artist's concept of an aircraft 
employing the Joint STARS radar 
system. Joint STARS, an Air Force/Army 
effort, envisions use of an airborne 
radar that will detect, track, and direct 
real-time attacks against slow-moving 
and stationary ground targets. The 
system will be tied into the existing C3 

network. 

time period, the maximum dollar in
centive that made the investment 
viable for the contractor. 

The advantages accruing to the 
government go beyond the par
ticipating programs and the com
mand that causes plant equipment 
upgrades by a defense contractor. 
The productivity enhancements 
benefit any product going through 
the modernized Westinghouse 
facility, because, as General 
Stansberry puts it, "the effects go 

\ ~ # ' • ... • . . 
the form of lower production costs. 
Over the next decade the total sav
ings from the GET PRICE automa
tion effort at the Westinghouse 
facility could reach$ I billion for all 
the company's defense customers, 
he believes. 

The Air Force is negotiating or 
discussing GET PRICE programs 
with a numher of mr1jor ciefense 
contractors . Eventually, General 
Stansberry believes, the GET 
PRICE concept will spawn an over
all policy change in how the Defense 
Department does business with its 
major contractors. The program's 
fundamental benefit seems clear: 
By encouraging defense contractors 
to invest in the means to perform 
their job better for less, the nation's 
overall defense posture is bound to 
gain. 

Major Tactical C3 Programs 
By merging a number of separate 

service programs aimed mainly at 
interdiction of the Warsaw Pact's 
second echelon by means of MTI 
(moving target indicator) and FTI 
(fixed target indicator) radars and 
standoff weapons, the Defense De
partment last year created two joint 
programs, the Joint Surveillance 
and Target Attack Radar System 
(Joint STARS) and the Joint Tactical 
Missile System (JTACMS). The lat
ter is being developed by the US 
Army as DoD's executive agent, 
while the former was assigned to 
ESD. 
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Secretary Weinberger told Con
gress that Joint STARS is to "'pro
vide the Army with a wide-area sur
veillance capability, and the Air 
Force with a full weapons guidance 
capability." By strengthening battle 
management and improving stand
off interdiction capabilities, Joint 
STARS, he added, will contribute 
significantly to the battlefield inter
diction capabilities of the Army and 
the Air Force. In concert, Joint 
STARS and JTACMS will make it 
possible to acquire moving and sta
tionary targets deep beyond the for
ward line of troops (FLOT) in real 
time, and to destroy them reliably 
with standoff weapons. 

Joint STARS 's primary chal
lenge-typical of joint service sys
tems-is to reconcile and accom
modate the disparate requirements 
of the two services . The Army, for 
instance, needs to look only about 
twenty to thirty kilometers beyond 
the FLOT, while the Air Force 
would like a radar range of 200 kilo
meters. The Army needs an opera
tional capability sooner than the Air 
Force. The Air Force wants to be 
able to look through weather and to 
do so from higher altitudes than the 
Army. Obviously, the Air Force 
must be able to detect second-eche
lon armor, even when it is standing 
still, over a considerable distance 
using synthetic aperture radars. 
The Army is looking for moving tar
gets and can get by with processing 
the target information in its nearby 
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ground stations. The Air Force 
needs on-board data processing and 
airborne platforms that can work in 
league with forces that are rapidly 
deployable on a global scale. 

Initially, the Defense Department 
envisioned Joint STARS as a com
mon-core radar development, 
meaning that the two services 
would have been able to design sys
tems with differing capabilities that 
shared major components. The 
latest Defense Department direc
tive is to develop only one system. 
Also, the system is to be usable by 
and first deployed on the Army's 
OV-1 Mohawk aircraft. 

As General Stansberry points 
out, a joint program entails trade
offs by all participants. There has 
been a convergence of Army and 
Air Force requirements over the 
past few months, according to the 
ESD Commander, with the result 
that a request for proposal on this $2 
billion program is about to be re
leased to industry. 

The Air Force might use two 
types of aircraft as platforms for its 
Joint STARS radar, the U-2-derived 
TR-1 and a modified Boeing 707 
jetliner bearing the military designa
tion C-18. There is concern over the 
fact that the TR-1 has neither the 
range nor the ability of operating 
independently of ground stations. 
These shortcomings reduce the ef
fectiveness of the TR-1 as a Joint 
STARS platform that must be able 
to deploy quickly and function as a 

ESD's Col. Norman Wells looks over a 
Class 1 JTIDS terminal. The JTIDS 
system will provide reliable, secure, 
jam-protected information distribution 
among tactical forces. 

part of the Rapid Deployment 
Force. 

Until JTACMS delivers standoff 
weapons with adequate range, the 
Air Force plans to use Joint STARS 
iri connection with fighter aircraft 
that penetrate hostile airspace low 
and fast and, with the system acting , 
as their eyes and ears, "pop up" 
over the target for rapid weapons 
release. The feasibility of such an 
approach was demonstrated by the 
Air Force last fall during tests at the 
White Sands Missile Rarige in New 
Mexico. 

An airborne Pave Mover radar
the precursor of Joint STARS
guided an F-4E from a standoff dis
tance of seventy-five miles to a 
dummy weapons drop that theoreti
cally wiped out a moving column of 
tanks the pilot could not see. The 
F-4E was flying at a speed of 500 
miles an hour at an altitude of 450 
feet. The tanks were moving at a 
speed of eleven miles per hour in a 
widely spaced column. By feeding 
the Pave Mover data to the F-4E's 
computer, the aircraft was able to 
stay below the "enemy's" radar 
coverage . Other Pave Mover tests 
demonstrated the ability to guide 
missiles carrying submunitions to 
kill large numbers of tanks. 

Notwithstanding the constraints 
on tailoring Joint STARS to USAF's 
specific mission requirements, 
there is considerable enthusiasm for 
this program. "Even though it PfOb
ably won't do everything the Air 
Force wants, if this is what it takes 
to get started, let's go ahead and 
see what can be done," General 
Stansberry avers. Although the 
Joint STARS systems of the Army 
and the Air Force will be con
structed from identical elements, 
the Air Force system will use a 
larger number of modules in key 
parts of the radar to meet multimode 
requirements. The Air Force sys
tem could be expanded and im
proved to meet growing mission re
quirements in the future, according 
to the ESD Commander. 

Antijam Systems 
The cardinal deficiency of the Air 

Force's tactical C3 systems is their 
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vulnerability to enemy jamming. 
Jammed communications mean that 
combat performance will be se
riously degraded, causing losses of 
men and aircraft. Work on jam
resistant air-to-air and air-to-ground 
UHF (ultrahigh frequency) and 
VHF (very high frequency) commu
nications is under way at ESD. 

The first system to tackle the anti
jam (AJ) challenge is HAVE 
QUICK. It provides ECCM (elec
tronic counter-countermeasures) 
protection for USAF's primary 
UHF C3 , in the main ARC-164 ra
dios used for air-to-air and air-to
ground operations. HAVE QUICK
modified radios are also being test
ed-aboard Navy ships and aircraft 
for eventual deployment. The 
Army, too, is acquiring HAVE 
QUICK radios and some European 
NATO members are expected to fol-

HAVE QUICK originally was 
seen merely as a quick fix measure, 
to be supplanted by a more sophisti
cated system. This is no longer the 
Air Force perception. Because of 
congressional opposition to the Air 
Force's initially proposed follow-on 
system, called SEEK TALK, ESD 
is working on evolutionary en
hancements of HAVE QUICK. 

After Congress pulled the plug on 
SEEK TALK last year-in the main 
because of the contention that it was 
too costly and duplicated another 
program-BSD, in concert with the 
user commands, formulated a new 
approach designated HAVE 
CLEAR. This high AJ voice system 
combines some of the SEEK TALK 
approaches with technologies that 
became available more recently. 
Termed an extremely cost-effective 
concept by General Stansberry, 
HAVE CLEAR uses computer
driven "frequency hopping" to 
eliminate the need for such costlier 
solutions as SEEK TALK 's adap
tive antenna array techniques to 
"null" enemy jammers. In March, 
the Defense Systems Acquisition 
Review Council (DSARC) ap
proved the HAVE CLEAR program 
but as yet has not authorized go
ahead. 

Meanwhile, there are indications 
that some of the same congressio
nal elements that opposed SEEK 
TALK are now campaigning against 
HAVE CLEAR. At the root of the 
problem is a philosophical schism 
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between the Air Force and the Navy 
over how to fight tactical air battles. 
The Navy basically fights such en
gagements on the strength of data 
from various sensors and, as its 
track record shows-the latest in
volving the downing of two Libyan 
jets by two F-14s in the Gulf of Sidra 
in August 1981-does it well. 

The Air Force, operating under 
different tactical conditions, relies 
on voice as well as data to exchange 
rapidly such information as SAM 
or MiG sightings. As TAC puts it, 
"While data is important, we don't 
want to have to send a telegram to a 
squadron member to tell him that he 
has got a MiG on his tail. We want to 
tell him." In technical terms, this 
ability to talk is called an AJ con
ferencing capability. 

As a result, there is entrenched 
among influential congressional 
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Joint Tactical Information Distribu
tion System (JTIDS), with an ex
panded voice capability, eliminates 
the need for HA VE CLEAR. JTIDS 
provides jam-resistant, secure com
munications between force ele
ments using a high-volume, high
speed digital data link. Operated by 
tactical air, land, and naval forces, 
this highly survivable system pro
vides not only limited tactical data 
and limited voice communications, 
but also furnishes relative naviga
tion and limited cooperative identi
fication information to individual 
terminals within the JTIDS net. 

The system uses a technique 
called time division multiple access 
(TDMA)-or, in the case of the 
Navy, DTDMA, for distribution 
time division multiple access-to 
create jam-resistant networks that 
can handle vast amounts of digital 
data. JTIDS "frequency hops" 
across a wide spectrum and trans
mits encoded pulses of digital data 
with the result that it is jam-resistant 
and secure. 

Two classes of terminals are being 
developed under the program. Class 
1 is for such large aircraft as 
AWACS and for facilities that link 
JTIDS ground-based networks. The 
Class 2 terminal, a smaller design 
intended for installation in mobile 
tactical platforms, is now in full
scale development, with initial de
liveries planned for later this year. 
Joint Air Force and Army testing is 
to be conducted in about two years, 

leading to an FY '86 production de
cision. The system is currently 
planned for installation in F-15 air
craft. The Army will also use Class 
2 terminals in vans in support of its 
Position Location Reporting Sys
tem and HAWK batteries. The 
USAF/US Army and UK version of 
JTIDS will be interoperable with 
that of the Navy. The United King
dom is also acquiring full-scale de
velopment Class 2 terminals for 
testing later on in the air defense 
variant of the Tornado. 

The Air Force, General Stansber
ry points out, has concluded that 
JTIDS cannot also accomplish the 
AJ voice requirement because the 
frequency spectrum allocated to 
JTIDS does not provide sufficient 
AJ processing gain at the informa
tion rates that would be required of a 
combined data and voice terminal. 
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CLEAR capability in aircraft like 
the F-16 and A-10 that have an 
urgent voice requirement but no 
need for the high-capacity data 
transfer capability that JTIDS pro
vides. The capability to handle data 
could be added later, if that becomes 
necessary. 

Production decisions on USAF 
and Navy versions of the Class 2 
terminal are expected in the 
mid-1980s, with deployment occur
ring in the late 1980s and early 
1990s. The fate and schedule of 
HAVE CLEAR, of course, depend 
on the Defense Department and 
Congress. 

C3CM Programs 
The part of electronic warfare 

that figuratively uses electronic sys
tems both as a shield and a sword is 
called C3CM, for command control 
and communications counter
measures. Its broad purpose is of
fensive action against the electronic 
portion of the enemy's combat 
forces and systems by exploiting, 
jamming, deceiving, or destroying 
them. 

Secretary Weinberger told Con
gress that the Pentagon is placing 
"considerable emphasis on main
taining a technological advantage in 
this area of rapidly evolving com
petition," including a fifteen per
cent boost in current funding levels• 
over last year's . The Air Force, he 
testified, developed "an Electronic 
Combat Action Plan to support a 
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balanced acquisition program for 
both destructive and disruptive as
sets." Similarly, USAF, the Army, 
and Readiness Command formu
lated a joint operational concept for 
command control and communica
tions countermeasures that coordi
nates individual responsibilities, 
targeting procedures, and execution 
doctrine, he said. All Air Force 
C3CM programs are handled by 
ESD through a special deputate that 
was set up more than a year ago . Its 
function is to coordinate a number 
of open and highly classified C3CM 
programs in progress at ESD and 
elsewhere. 

Among the key open programs 
are Comfy Challenge (referred to 
earlier) and the EC-130H Compass 
Call jamming system that AFLC 
built and delivered in a record two 
years from initial contract award. 
Modifications of Compass Call are 
being managed by AFSC's Aero
nautical Systems Division. Another 
record-shattering performance in
volved the "PAVE TIGER" pro
gram that went from initial require
ment status to concept definition in 
sixty days. A lethal defense sup
pression minidrone, PAVE TIGER 
will be used by the Air Force against 
important ground targets. The pro
gram is managed by the Aeronauti
cal Systems Division. It was con
ceived last year in response to clas
sified requirements in the C3CM 
area by a "tiger team" led by ESD's 
deputy for C3CM and composed of 
representatives from Armament Di
vision, ASD, TAC, and ESC. These 
defense suppression minidrones are 
to be produced over the next few 
years. The same drone may be used 
for another C3CM program, known 
as PAVE CRICKET. 

Drones are obviously ideal plat
forms for C3CM systems, especially 
if such low-observable technologies 
as Styrofoam construction mate
rials are incorporated. Similar ad
vantages accrue to other expend
able C3CM devices, such as the 
Army's C3CM projectile -and hand
held jammer. 

A series of programs initiated be
cause of Electronic Security Com
mand requirements-some open 
and others classified-is another 
key element of the Air Force's 
C3CM effort. Included are "Comfy 
Kid," whose mission is classified; 
"Comfy Shire," which in essence is 
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a data base covering what should, 
and should not, be jammed in a 
combat environment; and "Comfy 
Fox," a signal security system that 
warns users not to use signals that, 
in a given circumstance, the enemy 
might be able to pick up. 

ESD's task of developing the Air 
Force's C3CM architecture includes 
a program originated by the De
fense Advanced Research Projects 
Agency (DARPA) called the Critical 
Nodes Targeting Project. As its 
name denotes, the objective here is 
to go after the opponent's electronic 
combat capabilities at a level and in 
a manner that assures maximal 
damage. The first requirement is to 
come up with passive detection sys
tems that can categorize nodes of 
this type and locate them within a 
general area. After that it probably 
will become necessary to use such 
active means as a radar spot beam to 
get additional characteristics before 
a determination. can be made of 
whether and how the node is to be 
dealt with, using such methods as 
jamming or physical attack. 

A somewhat different project 
centers on "false signature genera
tion "-a form of electronic ven
triloquism to hide, make invisible, 
or provide decoys for USAF's own 
critical nodes in combat. A key con
cern here is the protection of USAF 
and NATO aircraft by means of 
electronic masking and deception. 

Strategic C3 Systems. 
The MILSTAR EHF (extremely 

high frequency) satellite communi
cations system-designed to pro
vide survivable and enduring com
mand control and communications 
for SIOP execution and other pur
poses-is a joint service program 
whose principal users will be the 
nuclear forces, the Navy, and tacti
cal elements of the Army, Navy, and 
Air Force. ESD's program responsi
bility centers on the development 
and acquisition of all airborne and 
certain specialized ground termi
nals and their integration with other 
SIOP systems. MILSTAR, when 
op,erational, will back up, augment, 
and possibly replace the Navy's 
fleet satellite communications sys
tem (FLTSATCOM), the Satellite 
Data System (SDS), and AFSAT
COM, the Air Force's relatively 
"soft" satellite communications 
system. 

AFSATCOM terminal deploy
ment will be completed by the end 
of this year. Involved is installation 
of these terminals on strategic 
bombers, reconnaissance and sur
veillance aircraft, ground and air
borne command centers, and mis
sile launch facilities . Also, an 
AFSATCOM communications 
package is being installed on certain 
host satellites to ensure continuity 
of communications in critical geo
graphic areas. 

Two related programs, the SAC 
Digital Network (SACDIN) and the 
Aircraft Alerting Communications 
EMP hardening effort (AACE) are 
tied to AFSATCOM ·and MIL
STAR. SACDIN· is expected to go 
into production next year. This net
work modernizes the aging and ca
pacity-limited hard-copy C3 system 
by providing rapid, two-way, secure 
command and control information 
between Hq. SAC and such subordi
nate SIOP elements as SAC missile 
and bomber/tanker command posts. 
In addition to greater survivability 
and capacity, the system also will 
provide increased flexibility and 
growth capability. The system is 
about to complete full-scale engi
neering development. 

AACE was born of the recogni
tion that a C3 chain is no stronger 
than its weakest link. This upgrade 
program takes a "brute force." ap
proach, using such devices as steel 
enclosures and electronic filters to 
provide EMP protection for SAC's 
ground-based emergency action 
equipment that now lacks intrinsic 
hardening. Rather than redesign the 
equipment, the upgrade effort in
volves no advanced technology and 
relies on shielding of the equipment 
and sealing it by plugging potential 
EMP penetration paths with filters. 
While considerable progress is 
being made in hardening electronic 
components at the lowest end of the 
scale against EMP, vulnerabilities 
persist at the chassis level. ESD, 
therefore, decided against attempts 
to harden the equipment itself and 
confined the program to encapsula
tion. 

One of the five key elements of 
the Administration's strategic force 
modernization package announced 
in 1981 is upgraded strategic air de
fense of the United States. Several 
ESD programs support this require
ment. Soviet development of the 
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B-1-like Blackjack bomber and air
launched cruise missiles underscore 
the urgency of such measures. Two 
of the primary efforts with near- to 
long-term payoff are OTH-B, the 
over-the-horizon backscatter radar 
system, and upgrading of the Dis
tant Early Warning (DEW) Line, 
also called the North Warning Sys
tem . 

OTH-B uses the over-the-horizon 
backscatter radar technique for air-

. craft detection and tracking. The ra
dar signals are transmitted around 
the earth's curvature by refraction 
and reflection of the signal off the 
ionosphere. Target refraction and 
reflection of the signal (backscatter) 
are returned to the receiver by the 
same processes . The propagation 
path permits detection of targets 
well beyond the horizon and, there
fore, beyond the detection capabili-
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Transmit antennas of the OTH-B radar 
system developed by ESD. The OTH•B 
system uses backscatter of radar 
signals from the ionosphere for long• 
range detection of aircraft. 

ties of ground-based, line-of-sight 
radars. Its reach is up to I ,800 
miles . OTH-B is handicapped in 
looking north , however, because of 
the potential interference by the so
called Northern Lights . 

OTH-B covers the coastal ap
proaches from east and west, but 
can't do so reliably in a northern 
direction. The only north-looking 
system-the DEW Line that runs 
across Alaska, northern Canada, 
and Greenland-dates back to the 
1950s, is costly to operate, and has 
several gaps in coverage . RFPs for 
an upgraded DEW Line are to be 
issued in the near future . The im
proved system will consist of new, ,, 

short-range, unattended radars and 
upgraded, long-range, minimally at
tended radars that together will pro
vide all-altitude coverage of the 
northern bomber and cruise missile 
approaches to North America. 

Over the long term, possibly by 
the mid- I 990s, constellations of ra
dar satellites could be placed in or
bit to detect and track low-flying air
craft and cruise missiles as they 
approach North America. The 
Rome Air Development Center, an 
affiliated element of ESD, is pursu
ing research and development of 
such systems. Funded rriainly by 
DARPA, this system involves 
space-based radars with apertures 
of up to seventy meters . 

Two basic approaches are under 
consideration. Both would be con
fined, at least initially, to coverage 
of the North American continent. 

least six satellites deployed at an 
altitude of between 5,000 miles and 
6,000 miles. Its cost would be 
-around $5 billion. The other ver
sion, considerably more expensive, 
would consist of at least fourteen 
satellites deployed at an altitude of 
about l ,000 miles. The high-altitude 
system would probably lack the 
ability to detect "stealthy" aircraft 
and cruise missiles. The lower alti
tude proliferated radars, on the 
other hand, appear capable of doing 
so. 

Either system would employ an 
on-board single data processor to 
eliminate the requirement to 
"downlink" raw sensor data. 
RADC is investigating three key el
ements of a space-based radar sys
tem. This involves work on ex
tremely lightweight antenna de
signs, transfer/receive module de
signs, and on-board single pro
cessor research. 

Clearly, systems of this type are a 
long way in the future and weighty 
questions about vulnerability to 
preemptive attack and various 
tradeoff considerations will have to 
be answered before the Air Force 
would commit to their deployment. 
For the time being, therefore, ESD 
will concentrate on what General 
Stansberry identifies as its top pri
ority problem: designing and build
ing military electronic systems
that the country needs and can af
ford-better and for the lowest price 
possible. ■ 
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Whatt Happening in Bectronics at ESD 
A CHECKLIST OF MAJOR ELECTRONICS PROJECTS 

/As of May 1 1983) 

NAME AND MISSION STATUS 

Deputy for Command Control and Communications Countermeasures (EC) 
C3 Countermeasures Joint Test and Evaluation 

CONTRACTOR 

A series of field tests to assess friendly C3CM capabilities and 10 delermine the impact of C3CM on enemy Developmenl None 
operations Additional evaluations will include traceability al C3 effects, measures al effectiveness and 
specific performance of selected weapon systems 

C3 Countermeasures Planning 
Includes planning and coordination act,vilies for technology advances and systems development m support Cont,nuong None 
of an overall Air Force C3CM capability Key activities include development of a Command Control and 
Communications Countermeasures Architecture supported by mission analyses and assessments al existing 
and planned AFSC C3CM programs and the development of a C3CM Investment Strategy Plan 

C3 Countermeasures Systems Development 
Acquisition of ground-based systems that provide a capabi lity 10 conduct C3 countermeasures activities in Concept Det,nit,on None 
training , contingency. and wartime, and to provide systems to monitor friend ly operations secunly 

COMFY CHALLENGE 
A ground-based jamming and deception system that w,11 be used to disrupt hostile communications and non
communications signals during wartime During peacetime ,1 will be used for training our own operators 

COMFY FOX 
A mobile, self-contained signal security assessment capability system that wi ll collect and analyze fnendly 
signals , determine vulnerability. and report the results for correction 

COMFY SHIRE 
This is a C3CM Support Data Base now under construction. initially to support Compass Cal l The data base 
will also be used for studies and simulation Later it w,II be made generally availab le to DoD users involved 
with electronic combat COMFY SHIRE will serve as a production and configuration management focal point 
for derivative data bases localed elsewhere 

Crltlcal Node Targeting 
Development of a system to locale and identify C3 nodes for targeting and destruction ,n a timely manner 

Deputy for International Programs (FA) 
Japan Base Air Defense Ground Environment System 
Systems engineering and program management assistance to the Japan Air Self-Defense Force in upgrading 
the current BADGE (Base Air Defense Ground Environment) Systems 

Royal Saudi Air Force Alternate Command Operations Center (ACOC) 
Acquisition of a Royal Saudi A,r Force Alternate Command Operat,ons Center The Center wi ll use commer
cially available equipment and software , 

Royal Saudi Air Force C3 System 
Acquis111on of a ground command control and communications system for the Roya l Saudi Air Force The 
system will provide tor the interlace of exIstIng tactica l radars, the Saudi E-3A AWACS and elements ot other 
Saudi military organizations 

Spanish Systems 
Assistance 10 Spanish Air Force for maintenance and operation of Spain 's air defense system Provides 
modifications and improvements to the network inc luding weapon and command and con1rol improvements 
increased radar coverage, and augmentation and upgrade of communication links 

Deputy for Mission Support Systems (OC) 
Air Force SAFE Program 
Procurernent and deployment of DoD BISS program-developed and commercially available physical security 
equipment to approximately seventy USAF bases and 210 sites worldwide These systems wil l protect such 
mission-criticallhigh-value resources as stored weapons. strategic/tactical alert aircraf t. open and closed 
sheltered alert aircraft, special mission aircraft located on parking areas specified command posts and 
other spec1tically identified strategic resources 

Air Staff Information Management Systems 
State-of-the-art technology will be used to increase the eff1c1ency of handl ing management 1nformat1on It will 
increase the productivity and efficiency of the USAF Air Slaff with the Ia1es1 automat1on systems techniques, 
and networking 

COBRA JUDY 
COBRA JUDY Is a USAF shipborne phased-array radar system to collecl data on lore1gn strategic ball1slic 
missile tests Air Force and Air Force contractor personnel will manage. operate and maintain the technical 
systems on board the ship The Navy·s Military Sealifl Command will own and operate the ship 

COBRA JUDY X•Band 
A modification to extend the capabilities of the basic COBRA JUDY system lo allow ,t to gather and provide 
data vital to the development of other systems 

DoD Base and Installation Security Systems (BISS) 
An evolutionary RDT&E program to provide a DoD standard electronic extenor phys ica l security system for 
protecting DoD resources worldwide This system's components include sensor. imaging, ent ry control and 
command and control equipments The system concept emphasizes maximum commonality of major Items 
and a variety of supporting subsystems It offers a flexible choice of equipment (USAF developed/commer
cially available) that must be tai lored to the unique physical characteristics of the local1on and to the threat 

Starting Des,gn Com
petition Prior to Full
Scale Engineering 
Development 

Draft, ng Performance 
Specll1cal1on 

Full-Scale Engineer
ing Development 

Concept Definition 

Ongoing Engineering 
Assistance 

Proposal Review and 
Contractor Negotiation 

Planning 

Acqui sition 

ProcurementiDeploy
ment 

Prototype 

Operat,ona I 

Procurement 

Advanced Develop
menl/Engineering De
velopment 

None 

None 

None 

None 

None 

None 

None 

Hughes Aircraft Co , 
Genera l Dynamics; 
Rock we I I/Col Ii ns 

ASEC: Sandia: 
Melpar, General Dy
namics . EG&G 

MITRE Corp 

Raytheon Co 

Raytheon Co 

Canadian Commerc ial 
Corp , ASEC 
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NAME AND MISSION STATUS 

Information Resources Management (IRM) Program 
This program will employ state-of-the-art technology to automate management information handling and to Development 
increase the productivity and efficiency of professionals through automation. and to minimize overhead 
development costs through use of off-the-shelf equipment The IRM program Is a development effort to 
implement within AFSC the Paperwork Reduction Act of 1980 

Logistics Management System 
Will employ the latest technology to increase the effic iency and productivity of worldwide wholesale logistics Development 
agencies that provide supplies and support to Air Force units Mission effec tiveness wit! be enhanced because of 
the increased efficiency of logjstic support efforts by AFLC and alt tog1st1cs agencies 

Operations System Network (OPSNET) 
OPSNET is a proposed multilevel secure information management system for Hq USAF DCS/Plans and Opera- Development 
lions It will consist ol a network of automated systems and equipment that will link the entire DCS together and 
provide for easier information flow and access The purpose of the system wil l be to increase the produchvityo( and 
reduce the workload on action officers 

SEEK SCORE 
To develop and produce a radar bomb scoring system for SAC for training and evaluation of aircrews in a realistic 
operational environment 

Tactical LORAN Digital Avionics Systems 
Development and acquisition of lhe ANIARN-101 (V) Navigation Weapons Delivery and Reconnaissance Systems 
for RF-4C and F-4E aircraft This digital modular avionics system combines LORAN/Inertial information and 
integrates radar opti cal infrared. and laser sensors to satisfy requirements for precision delivery during the 1980s 

Automated Weather Distribution System (AWDS) 
AWDS will enhance Air Weather Servi ces meteorological support for the Army and the Air Force The system wi ll 
reduce labor-intensive tasks using advanced computer technology. color graphic displays and sophisticated 
meleorolog1cal and graphic presentation software A total of 163 automated Base Weather Stations worldwide and 
twenty tactical versions will 1nteriace with two communication networks for distribut1onof globat alphanumeric and 
graphic meteorologIcaI data 

"""'"'""" ..,...,""""'' w,,.., ..,,,un••1t~ w7.;;,,.,.-u1 ,, ,._..,_.,,..,WI} 

TRACALS encompasses tixed and mobile ground fa cilit ies. with associated avionics to support the USAF Air 
Traffic Control function Major systems being acquired include navigation aids radar approach control equipment. 
landing systems. and simulators 

Weapons Storage and Security System (WS3) (Weapons Storage Vault) 
RDT&E and production planning to provide dispersed unallended, tacti cal nuclear weapons storage Weapons 
will be collocated with tactical aircraft in hardened vaults beneath the floors of closed aircraft shelters The vaults 
will be controlled and secured by an integrated C3 system that will include security sensors internal and externa l to 
the vault TV monitoring. hardened communications. and central annunciation of alarms 

Deputy for Strategic Systems (SC) 
Air Force Satellite Communications Systems 
Phase I a UHF SATCOM system. Is in the t1eld serving the SIOP torces Phase 11, an enhancement of the UHF and 
SHF airborne/ground terminal to provide more reliable, jam-resistant survivable satellite communications to the 
strategic forces, Is being developed Now In planning Is Phase Ill a new communications system operating at UHF 
and EHF with a common transmission format tor maximum interoperability among all services 

Air Force Support to MEECN 
Upgrades the Air Force and Army Survivable Low Communications Systems (SLCS) as part ot the Minimum 
Essential Emergency Communications Network (MEECN) Major developments include airborne LFIVLF transmit
ters new receive antennas tor transverse electric mode reception incorporation ot the Navy MEECN Message 
Processing Mode (MMPM) and m1ni-LFNLF receive terminals for bomber aircraft This program Is designed to 
meet the requirements of the Joint Chiets of Staff, CINCSAC, and Theater CINCs 

Air Force World-Wide Military Command and Control System (AFWWMCCS) 
Involves systems planning and engineering for Air Force elements of the World-Wide Military Command and 
Control System Activities will focus on Intersystem engineering of selected AFWWMCCS existing and planned 
assets 

Berlin Radar System 
This program will modernize the Berlin Air Roule Traffic Control System by consotIda1mg Air Traffic Control 
Operations at Tempelhot Central Airport replacing the current long-range radar system with a modern 3-0 AN/ 
FPS- t 17 radar. and automating the associated operations center 

BMEWS Modernization Program 
Upgrade ot the three operational sites (Greenland Alaska England) operated by SAC and the Roya l Air Force The 
Missile Impact Predictor is being upgraded by replacing the aging computers now In use with off-the-shelf 
computers and by translating software assembly language into a higher-order language Radar improvements 
(Greenland England) are planned that will meet the 1980s' threat and give the system an attack assessment 
capability to meet the need of the National Command Authorities 

Communications System Segment Replacement 
Improvement of the reliability. capacity. maintainability. and flexIb1llty of the NORAD Cheyenne Mountain Complex 
communications processing function by replacement of the Communications System Segment (CSS) acquired 
through Program 427M The CSS handles message processing, formatting , technica l control line code conver
sion. and routing of internal and external messages 

CONUS Over-the-Horizon Backscatter Radar 
Provide an Over-the-Horizon Backscatter Radar System for long-range tactical early warning and surveillance 
of aircraft approachin·g North America 

E-4 Airborne Command Post 
Provides the National Command Authorities and the Commander In Chief of Strategic Air Command with a 
survivable airborne command and control system that will operate during the pre- trans-, and postattack 
phases of a nuclear war. As a survivable emergency extension of NMCS and SAC ground command and 
control centers the E-4 Airborne Command Post provides high confidence in US ability to execute and control 
SIOP forces in a nuclear environmenL 
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Development 

Installation, Operations 

Development 

Continuing Develop
ment and Acqu1s1t1on 

Advanced Develop
ment/Engineering De
velopment 

Deployment Develop
ment. Conceptual 

Defini11on, Develop
ment, Produc1Ion/De
ployment 

ConceptuatNat1dationl 
Development 

Acquis,t1on 

Acquisition 

Definition Phase 

Full-Seate Engineer
ing Devetopmeni/Pro
duction 

Development. Produc
tion,Deployment 

CONTRACTOR 

Boaz-Alien & Hamilton: 
Bedford Research As
sociates: Computer 
Engineering Associ
ates: Input-Output 
Computer Services 

None 

None 

Sierra Research Corp 

Sperry: Lear Siegler, 
JAYCOR 

None 

Many 

Sandia 

Rockwell International: 
LinkabIt Corp : Tracor 
Corp 

Westinghouse: ASEC: 
Spears 

None 

General Electric Co 

ITT. Federal Electric 
Corp 

None 

General Electric Co. 

Boeing (prime) : E• 
Systems 
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NAME AND MISSION 

Ground-Based Electro-Optical Deep Space Surveillance System (GEODSS) 
The GEODSS system will extend Strategic Air Command's and North Amer1can Aerospace Defense Com
mand's spacetrack capab1lItIes for detecting and calalog,ng space ob1ec1s oul !o !he 3 000-20 000-nau11ca l
m1le range This will be a global network of five sites to detect optically track and 1dent1fy satelllles ,n earth 
orbit 

Ground Wave Emergency Network (GWEN) 
GWEN will provide US strategic forces with the ab1l1ty to ma1ntaIn cr1I1cat CONUS tong-range command and 
control communIca1Ions connect1vIty despite atmospher1c disturbances presen: ,n both the trans- and 
postattack phases Surv1vab1l1ly for this system ,s provided primarily by pro11fera1ed relay nodes using 
unmanned groundwave radio equipment collocated where possible w1lh ex1st1ng commerc1al1government 
broadcast towers Strategic forces units. equipped with compat,bie radio equIpmen1 wil l interface with 
nearby nodes for part1cIpat1on ,n the overall network 

Joint Surveillance System (JSS) 
The JSS program was established lo acquire and deploy a peacetime"" surveillance and contro1 system lo 
replace the Sem1-Automat1c Ground Environment (SAGE) ana Back-Up Interceptor Contro l (BU IC) syster,,s for 
the CONUS and Canada and the manual ground environrnenl systems ,n Alaska and Hawaii The pr,rnary 
mission of JSS 1s peacet1rne air sovereignty and airspace surve11lance with l1m1led air defense func11ons For 
Canada the rn1ssIon includes support of wartime air defense functions ,n Alaska the mIss1on inc ludes 
performance ol tactical air cont rol Eight Region Operations Control Centers (ROCCs) are approved 

MILSTAR 

STATUS 

Acqu1s1t ,on 

Conceptua i1Develop
menl 

Prod uct,on, Imp lemen-
tat1on 

A mult1serv1ce satellite communIcatIon program tor worldwide communIca1Ions ,n a severe Jamr,,1ng envi ron - Planning Phase 
ment Ii will have secure voice and data capab1l1ty lor strategic and iact1ca1,mobile users ESD 1s responsible 
for developing airborne terminals 

North Warning 
A line of Main Stations (MSs) M,n,mally Attended Radar Stations (MARSs) and Unattended Radar S1a11ons Planning Phase 
(UARSs) from northwest Alaska across northern Canada to eastern Ballin Island and then southeastward lo 
Newfoundland Each MS and MARS site will be equipped with a m1nlmaiIy attended long-range radar These 
sites will be posIt1oned for mid- to hlgh-altllude coverage Each UARS w111 be equipped with a shon-range 
radar as a gapf1ller lor continuous low- to m1d-alt '1tude coverage 

PAVE PAWS 
Primary mission of PAVE PAWS is credible warning and atlack characlerizat,on of sea -l aunched ball1s11c 
missiles penetrating the PAVE PAWS coverage The warning and attack characlenzat1on data inc lude an 
estimation of launch and impact points and times Radars are operational a! Olis AFB Mass and Beale AFB 
CaI1I Others are planned for the southeast and soulhwes1 United States 

SEEK IGLOO 
Replacement of equipment at all thirteen A,r Force long-range radar sites ,n Alaska with solid-state high ly 
reIIable radars that provide range azimuth he,ght and beacon data on all detecteo !argets Implements a 
M1nimaIty Attended Radar concept mainlenance by nol more than three med1um-sk1II radar technic ians and 
no on-site operators A major objective is a Iarge-scale reduc11on ,n the lile-cyc;e cos! ol Aiaskan radar 
surveillance systems 

Space Defense Operations Center (SPADOC) 
SPADOC to be located in the NORAD Cheyenne Mountain Complex ,s the cen tra l Command Contro : 
Communications and Intelligence element of the Space Defense Command and Contra' System II will consist 
al new ADPE displays ,nterface equipment and commun,calIons upgrades It w,II act as !he loca: point tor 
higher-echelon command and conlrol and d1ssem1nale space-relaled mformal,on to o!her US commands 
SPADOC will collect and disseminate real-time ,ntormallon on space s1a1us warning and operations 
dlrec11on 

Strategic Air Command Digital Network (SACDIN) 
A program to modernize Strategic Air Command's Control and Commun,cat1ons Systems lrom both !~e 
operational and maintenance standpoints SACDIN w,11 provide two -way direct secure data communications 
wilh enhanced survivabIlIty from the National Command Author11,es to the nuclear strike lorces through the 
Commander ,n Chief SAC II will replace parts of the SAC Aulomated Command and Contro! System 

WWMCCS Information System (WIS) 
This total information syslem planned lor the post-t 985 time frame will replace r,,odern1ze . and enhance the 
current WWMCCS Automalic Data Process ing WIS encompasses the ,nformat1on co1 lect1on processing and 
display system that includes WWMCCS ADP and re lated soltware systems procedures and supporting 
telecommun,cations The modernization focus Is on the backbone of standa rd WWMCCS ADP tha! supports 
command and control functions on Honeywel l H6000-based systems 

Deputy for Tactical Systems (TC) 
AF Joint Interoperability of Tactical Command and Control Systems (JINTACCS) 
JINTACCS is a JCS-directed joint program lo improve the operat,ona' effectiveness of the serv ices 1act1ca l C2 

syslems used ,n support of joint tactical operalions through the 1980s JINTACCS wil l develop and tes! an 
interoperable system architecture and standardize message structure message language and operating 
procedures The intent ot the A,r Force program ,s to support the 10Int program and to ensure that USAF 
requirements are reflecteo ,n the developed and tested standards 

Combat Identification System-Indirect Subsystem 
A 1rIserv,ce program to develop and deploy a worldwide NATO-compatible system 10 provide accurate and 
1,mely target 1denllf1cation 1nformat1on to baltle commanders and weapons con\ro llers The system concept 
includes the development of automated mull1source correlation and fusion of 1nlorma11on from muit,ple 
sources and the development ol electronic support measures (ESM) as an add1t1ona! source ol airc ralt 
ident1l1cat,on information A demonstration al \he syslem concept ,s planned lor CONUS and Europe 
Following prototype demonstration. lhe plan ,s 10 develop the Indirect Subsystem related hardware and 
soltware for the deployable Tact1caI Air Control System 

Combat Theater Communications 
Acquisition of tacllcal digital communications equipment for the mutt,serv,ce area under the ausp,ces ol the 
DoD Joint Tactical Communicalions (TRI-TAC) Program Th,s includes all trunking access and swItch1ng 
equipment for mobile and transportable tactical mutl,channel sys1p.ms associated systems control and 
technical control fac1l1t1es local d1stribu11on equipment and voice record data and anc,llary terminal and 
COMSEC devices 

Opera11onal/Ful I-Sea le 
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Development 

Development 

Development 

Acqu,sit 1on1Develop
ment 

Deve lopment 
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Hughes Aircralt Co 

None 

None 

Raytheon Co 

General Electric Co 

Ford Aerospace 

ITT Defense Commu
n1catIons Div 

None 

None 

Watkins-Johnson Co 
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Digital European Backbone 
Incremental upgrade of portions of the European Defense Communicalions System (DCS) from a frequency 
div1s1on multiplex (FDM) analog syslem to a time division multiplex (TOM) digita l system with higher 
reliability components This will provide a modern wideband digital bulk-encrypted capability between 
Defense Satellile Communications System earth terminals and major commands 

EIFEL (Follow-on) 
This new EIFEL eftort is a bilateral US-German program that w1il provide functional commonality tor the 
planning, tasking, and status reporting In support ot offensive tactical air operations in the NATO Central 
Region ESD will develop automaled assisls for lhe wings and squadrons through the use of a development 
test-bed at Spangdahlem AB. Germany The loca l workstations will be rnlerconnecte'J through a local area 
network The Germans will develop a set of Host Standard Software that will perform common system lunct,ons 
at the force-management and unit levels 

HAVE CLEAR 
Develop/acqu ire for the tactical air forces a high anti Jam radio system lhal will meet the voice communications 
needs in the Jamming environments at the m,d-1980s and beyond 

HAVE QUICK 
Provides an improved near-term air-air and arr-ground-air jam-res,slant UHF voice communrcat,ons capability 
tha t writ allow TAF mission accomplishment against current and lulure threats 

Intelligence Analysis Center (IAC) 
The IAC w1li provide automaled ass,slance to the Marine Air1Ground Task Force Intelligence organrzalIons lo 
store dala. correlate information with a master tile perform analyses on collecled 1nformat1on and prepare 
and disseminate 1nlelligence reports lo appropr1ale organizations The IAC segment ,s to be conla1ned in 
standard 8' x 8' x 20' mobile shelters capable of wor ldwide deploymenl 

Intra-Theater Imagery Transmission System 
The Intra-Theater Imagery Transmission Syslem wi l l be an interim a1sseminat1on syslem ul1l1z1ng the Tac11cal 
Facsimile equ,pmenl being developed under lhe TRI-TAC Tacl1cal O,g,lal Facs,mlie Program This program 
will give the 1ac11cal air forces an interim capab1l1ty lo lransm,t photographs and olher 1nlel11gence 1ntorma11on 
rapidly to high-priority users v,a eleclron,c means 

--••• • --• •-•• • -•• - - •- • :,- • ••••--n , ,....,_.,.. -, .., .,,._.,., \--••• • ..., , ,.,,,...,., 

Jorn: STARS is an Arr Force1Army program to develop a common radar thal will sat1sty the services needs tor a 
Fixed Targel lnd1calor. Moving Targel Indicator and Synthetic Ap,1rture Radar to delec! track and direct 
weapons agarnsl stalionary and slow-moving ground targets The, yslem will consist of this radar ,ntegraled 
aboard TR-1 , Army OV-1 and Boeing 707 (C -18) aircraft ground slat,ons, weapon guidance units and 
sutf1clenl aircraft to support the RDJTF mission all tied together by a common dala link with 1nlerfaces ,nto the 
existing C3 network 

Joint Tactical Information Distribution System (JTIDS) 
A program to develop a high-capacity. reliable fam-protecled secure dIgIlal ,ntormat,on dlslribution system 
that wil l provide a high degree ot rnleroperabIlIty among data collecl1on elemenls and command and conlro ! 
centers within a m1l1tary theater ot operations 

Manual Radar Reconnaissance Exploitation System (MARRES) 
This program ,s the exploital1on elemenl ot the ANIUPD-8 S1de-Look1ng Airborne Radar Syslem The AN 
UPD-8 ground system consists ot several elements wIlh spli1 management responsIbII11y anlenna control , 
dala link . and correlatoriprocessor (ASD) exploIlalIon equIpmenl and communica1Ions (ESDI MARRES uses 
equipment similar to the Imagery lnlerpre1a11on Syslem lo provide lhe radar ,magery ,nterpreler automaled 
aids in performing largel Ident1tIcat1on and location 

Operational Application of Special Intelligence Systems (OASIS) 
lmprovemenl ot tactical command control and commun,cat,ons capab1i1l1es 1hrough the appl1cal1on and 
interfacing ot appropriale surveillance and special 1ntell1gence syslems Emphasis ,s aimed al ,mprovemenls 
lo lhe USAFE Tactical Fusion Center (TFC) ,n its role ,n support of Allied Air Forces Central Europe 

Sentinel Bright 
Design develop, and acquire framing syslems to cover the full range at cryplolog,c speclall1es Included will 
be a generic Voice Processing Tra1n1ng System and ,ts spec1f1c follow-on and an ELINT Training Syslem. a 
Maintenance Training Module. a Coilect,on and Processing Training Module an Analysis and Reporting 
Tra1n1ng Module and an lnterd1sc1plrnary Training Module Simulation and computer-aided ,nslruct,on will be 
emphasized 

SINCGARS 
Develop and acquire SINCGARS systems to provide 1am-resIslant secure voice VHF,FM commun,cal,ons that 
will interoperate w1lh the US Army-developed equipment 

Speakeasy Secure Voice Terminal 
Secure voice terminals tor triservice use over normal AUTOVON These terminals are characterized by good 
voice quality and can be used In the normal office environmenl The lerminals w1!I be delivered to AFCC tor 
deploymenl The lerm1nals will expand the number ot users having access to the exIstIng defense automalic 
secure voice system and will provide secure voice to selected C2 and olher high-priority tnservice agencies 

Tactical Air Control System Improvements 
This program will increase Tactical Air Contro l System capabrlilies tor combal command and conlro l ot 
tactical aerospace operations Improvements consist of mobile communrcalions and eleclronic systems 
capable ot nuc lear worldwide deployment that are interoperable with Army Navy and Marine Corps tactical 
data systems Pro1ect includes MCE, ULSA, STEM . CAFMS Arm Alarm and Arm Decoy 

TEREC Remote Terminal (TAT) 
The TRT provides near-real -time ground processing tor timely reporting ot radar emiller lhreats lransmI1ted 
from RF-4C aircraft equipped with Tactical Eleclronic Reconnaissance sensors The TRTw1II be comprised of 
off-lhe-shelf communications and automalic data-processing equipment inslalled ,n shipping containers 
designed for ready transition lo system operations 

STATUS 

Acqui sit ion and De
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Development 
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Developmenl and 
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Detinil1on . Develop
ment Production 

Production 

Deputy for Acquisition Logistics and Technical Operations (AL) 
Computer Resource Management Technology 
Development and appli cation ot automated tool s and techniques to improve the acquis1t1on of computer 
resources used in defense systems Thrusl areas inc lude computer securi ty. automaled requirements 
analysis tools, computer-based lrainrng, high-order language support (JOVIAL J-73 and Ada), and soflware 
acquisition guidebooks 
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NAME AND MISSION STATUS 

GET PRICE 
A program to reduce the production cost of Air Force electronic command contro l and communocallons Continuing 
systems by encouraging contractor capital investment In modern technology Increased produc11v1ty and 
improved product quality are key ob1ect1ves Contractor direct and indirect manufacturing areas are analyzed 
specific, required manufacturing technologies are demonstrated ; and capita l investment incentives for new 
technology acquisition are negotiated 

Deputy for Airborne Warning and Control Systems (YW) 
E-3 Airborne Warning and Control System (AWACS) 
Provides survivable airborne air surveillance capability and command contro l and communoca11on functions 
Its d1slingu1shing technical feature Is the capab1l1ty to detect and track aircraft operating at high and low 
altitudes over both land and waler Used by Tactical Air Commann with Tinker AFB Okla as the main 
operating base aircraft may deploy throughout the United States and overseas to provide surveil lance 
warning , and control In a variety of peacetime and wartime s1tua11ons 

NATO E-3A 
Acqu1s1t1on of E-3A Sentry aircraft for the North Atlantic Treaty Organization (NATO) with special modifications 
to meet NATO requirements 

Saudi Arabia E-3A/Tanker 
Development and acquisition of five modified E-3As and six derivative tankers to fulfill United States 
government commitment to the Saudi Arabian government 

Deputy for Development Plans (XR) 
AFCC Base Support Communications Planning 
Development of a comprehensive support communications plan that describes a broad concept of architec
ture for base communications through 1990 This plan will address full 1ntegrat1on and ,n1eroperab1t11y of 
supoort communications between essential elements This plan will form the basis for Hq AFCC dec,s1ons to 
upgrade base communications sign1f1cantly 

Airborne Communications Restoral Relay (ACRR) 
The objective of this planning activity Is to provide both the strategic and tactica l commur1111es a method of 
restoring satellite communications resulting from direct physical attack nuclear effects ramming or interna l 
failure The system will also provide the capability to relay UHF and VHF line of sight (LOS) communications 1n 
a theater conflict In this planning activity, suitable airborne platforms and communications packages wll l be 
identified and detailed cost estlmates will be proposed 

Air Defense Planning 
Within the framework of the North American Air Defense Master Plan (ADMP) this effort provides technical 
support for 1dent1fying, analyzing and recommending cost-effective opt,ons for continued development of 
future aor defense systems and subsystems This includes a current study to define and eva luate alternative 
approaches for surveillance and commun1cat1ons and command and contro l capabillty In the Aleutian 
Islands, as well as continued support for the Hq AFSC Atmospheric Delense Vanguard Plan 

Air Weather Service 2000 
A joint ESDIAWS architectural study to define a fifteen-year roadmap for evolution of the Aor Weather Service 
Air Force weather requirements will be gathered and balanced against current capab1t111es New systems• 
technology/operations concepts will be defined to satisfy any deficiencies 

Command and Control Concept Evaluation Capability (C2 CONCAP) 
C2 CONCAP is a development planner's tool to assist 1n structuring viable Air Force C2 concepts and 
acquisition strategies Projected military scenarios e g .. EOB. friendly force status threats can be simulated 
to define promising C2 concepts Critical parts al C2 systems (functions 1nformat1on flow, structure man 
machine interface) can be modeled to evaluate sens1hvit1es to such characteris11cs as target types, weapons 
and geograpt,y. As spec1f1c user-oriented simulation tools are developed the basic capab1t11y expands for 
future applications The object is to provide the capability to the development planning community and to 
assist In defining viable concepts and investment strategies 

European Theater Air Command and Control Study (ETACCS) 
ETACCS has three objectives· (1) to analyze NATO proposals for 1mprov1ng the Allied Command Europe 
ACCS identify issues raised by these proposals , and aid ,n establishing a coordinated US position with 
respect to these proposals (2) to identify US plans and programs that may affect European theater a11 
command and control capabilities and evaluate these in re1a11on to the Air Defense Planning Group (ADPGJ 
proposals, and (3) to develop US long-range goals, objectives and plans and plans for improvement 1n air 
command and control in the European theater, which will serve as an overall guide for actions to be taken by 
the US ir, this area 

Ground Attack Control Center (GACC) 
Provide an improved Air Force capability to manage near-real-time sensor and attack assets for attacking time
sensitive ground targets Program will be strongly user-oriented because newopera11ona1 concepts will drive 
technical requirements TAC and TAFIG are actively involved Program direction expected 1n FY 83 and 
funding starting in FY '84 Will be tied to the Modular Control Element (MCE) Program for host hardware 

MAC C2 Upgrade 
A comprehensive architecture to enhance the MAC Command and Contro l System has been developed 
including the implementation tor the selected upgrade Perform preacqu1s1tion planning for the Information 
Processing. Improved Data Set, and UHF SATCOM terminal capabilities for MAC C2 Recommend approaches 
for implementation, including development and procurement strategy Demonstrate technica l concepts for 
the development of these systems 

Military Satellite Communications (MILSATCOM) Architecture 
A broad systems-level evaluation of all MILSATCOM systems. including such consteltat,ons as MILSTAR, 
FLTSAT. SCS, and DSCS, emphasizing the terminal segment and associated user requirements compilation 
and analysis This in-depth examination ana lyzes MILSATCOM def1c1enc1es and offers recommendations to 
assist Air Force managers with both near-term and far-term MILSATCOM decisions Results of this architec
tural effort are documented in a MILSATCOM architecture document addressing current planned and 
proposed MILSATCOM system developments 

Multimlsslon UHF SATCOM Terminal (MUST) 
Concept definition and preacquisition planning for a relatively low-cost UHF satellite communications 
(SATCOM) terminal to fit the needs of users whose mission does not require more capable and expensive 
SATCOM service, such as SHF or EHF systems The principal potential user is Military Airlift Command (MAC) 
A modular design will permit MAC or other users to select certain optional features based on specific needs 
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Operational Intelligence Systems Concepts Planning (OPS/INTEL) 
OPStlNTEL plans for and evaluates concepts of intelligence systems for Air Force mission requirements Planni ng 
Systematica lly analyzes. assesses. and integrates the roles and requirements of intelligence systems that 
support military forces' command and control Analyzes current capabilities and deficiencies, projects 
requirements and enemy threats, e,g, for tactical theaters-USAFE and PACAF. and RDJTF Development 
planning and acquisition acl1vitIes now being structured include the intelligence portion of the Air Force 
Reece/Intel Mission Area Analysis Common Digital Exploital1on System (CODES) and the Imagery Architec-
ture Plan (IAP) As appropriate limited demonstrations are planned and conducted lo evaluate or prove 
concepts Eftort includes architecture analyses, mission area analyses concept development. and concept 
exploration with emphasis on an investment strategy for correlationifus1on systems to support force com-
manders 

PACAF Command and Control Architecture 
Development of an architecture for tactical command and control In the Pacifi c theater The architecture will 
include a description of the current concept of operations existing C2 systems, and current and programmed 
capabilities Capabilities will be assessed and solutions will be proposed lo correct deficiencies 

Space C3 lntersystem Planning 
This project investigates cs requirements for present and future Air Force mIssIons in space The primary 
objective Is to ensure a cohesive system for operating in and from space to support the Air Force's expanding 
roles 

TRACALS Improvement Program 
Definition of concepts to support a survivable Traffic Control Landing System for the pre- . trans- . and 
postattack periods Spcc1fically, mIssIon requirements and related peacetrme1wartrme threats for theater
deployed TRACALS systems wrll be established with AFCC. current and planned TRACALS programs 
detiolencies will be identified. Concepts for a new survivable ATC system. including proposed technical 
alternatives and long lead time development. will be recommended 

Strategic C3 Planning 
Th is project provides intersystems engineering and ana lysis support for SAC MAC, and ADCOM strategic c s 
improvements efforts Emphasis Is to be directed toward timely prealtack alerting functions and survivable c s 
capabrlit1es for force recovery and management in trans- and post attack nuclear envrronmenls RelalionshIps 
and interdependencies between surviving strategic force cs capabrl1ties and other crvrtianim1lrtary recon-
"t1t11ti:>r1 rAmm11n1r~tinn c- 11\till hi:, rlof,norl ~n~ o v nlniln/"1 fnr m,,l,1-::il ,irh,-:int-:ir,D Q....,,....,..,,;f, ,... .., . ,.., ,.,,.,...,m,... ,,,....,-,4 ...... U-, ; ,.. 

µruJ ~La are 0urvIvauIe ;:, Irn1egIc r---orce Management. ~trarngIc L, " t-'lannIng (Vanguard) ~AL; L:ommand f-lost 
Upgrade. ADCOM RAPIER lnteroperab11ity Planning HERT Interoperabi lity Planning. REPAIRNET Concept 
Development. and Peacekeeper Sensor Interfaces. 

Future Tactical Air Control System (TACS) 

Planning 

Planning 

Development 

Planning 

Support of Hq AFSC l(l lhe concept.uaJ design of a d1s1rtbuled. deployable Tacti cal A1r Conira l System The Planning 
objective is to enstJre l/11111ne tutu.Ill TACS (1990 and beyond) will be suocessful ano survivabta Elion provrdes 
for timely and el!icleot p.tQgram 11·riplernentat1on of advaocet;f C2 systems called or by Van9aa1d and the 
TAFIIS Master Plan This includes development of system design concepts lo counter future threats and to 
sati sfy stated needs Emphasis on detailed system solutrons wr it ensure 1dent1t1cation ot cntrcal needs and 
provide focus and gurdance for technology and acquisrtron projects After consrderation of new desrgns and 
evaluatron at alternat ive approaches it will provide tor rnlegralion of exrst ing and planned technoiogy into TAF 
c 2. 

Tactical C31 Interoperability 
This effort involves a process that emphasizes user/developer interaction in defrmng interoperabrlrty require- Ongoing 
ments for systems berng developed by ESD Includes a study of lradeoffs between technrcal operational . and 
procedural requirements and options so that tactical csI systems wll I operate together where required 

Tactical Communications Architecture 
Development of the communrcat ions portron of a tactical air forces csI architecture The objectives are to Planning 
provide a framework for development of tactical csI syslems and an interoperability baseline to be used in 
acquisition planning This process-involves documenting requrremenls , capabilities and needs rdentify1ng 
shortfalls and proposrng programs to elIm1na1e those shortfalls 

Tactical Warning and A~t1;1ck Assessment \f11ng_uard Analysis 
This includes the Attnosp~eric SuM!ll lance and 'JYarning aoc:f 8!)11[$J rc Missile/Surveillance and Warning Planning 
Vanguard Plans. Ana(ys,s w1ll rnc{Udacurrent capabllfll8$,86!;.e!ISrTIBnts. identifying defic1encres. developing 
and evaluating a base line plan and prioritizrng development goals in accordance with current Air Force 
dire ctron on plan conlent and format 

Technology Guidance Planning (Tech Plans) 
Tech Plans efforts are designed to develop technology investment strategy guidance for Air Force and DoD Planning 
laboratories research centers, and contractors who support ESD csI systems acqursitron Primary objectrve 
is to translate ESD planning activities (Vanguard Architectures Missron Area Analyses SONs Concepts) 
into Technology Planning Guidance for the C3I technology base community Assrsts in formulating technolo-
gy base investment strategy by idenlifyrng technology areas that could yield hrgh payoff in the orderly 
development of future capabilities. In one of these areas, AFSC has been designated the lead Air Force 
organization in fiber opti cs development a technology opportunity ESD's main task is to generate a fiber 
optics development investment strategy based on : requirements analysis, technology assessment. deficien-
cy documentation, ident ification of impacts on current/planned systems and recommended technology and 
equipment developments The ESD/Development Plans Tech Plans role also includes periodic canvassrng of 
ESD mission deputies to generate comprehensive statements of technology need (TN). evalualion ot TNs 
generated, and development of broadbased guidance for the technology base community. Results are 
pub lished in the annual ESD Techno logy Planning Guide (TPG). 

USAFE C31 Planning Support 
A jornt ESD/USAFE initiative to identify and recommend improvements to USAFE command and control Planning 
sys1ems. The·resi:ms are dOQl1rtlenled ln lnterope(ability Requirements Documents (IRDs). which ana tyzeand 
determine neetts, lnvesugate alrernatf\/85, and 1e.~ommend solutions to the functional and system lnle1taa~$ 
of lao11i ties/sys1etn s with 01tfer USA!i'E and NATO C2 systems 

USAFE Command and Control Architecture 
This project enables the Air Force to design future C2 systems to support European tactica l air operations Planning 
within a comprehensive framework Current and planned C2 systems and capabilrties will be examined and 
analyzed against needs A set of alternatives will be proposed to correct near-, mid-, and long-term deficien-
cies 

USREDCOM Command Center Upgrade 
Produce a Technical Analysis and Cost Estimate (TA/CE) that analyzes the operational requirements, equrp- Planning 
ment. facilities, information. and data flows . Provide recommendations and alternative designs with associ-
ated costs for USREDCOM/JDA Command Center Upgrade 
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Bectronic Combat 
In Operation 
Once the domain of spooks, electronic combat now 
pervades all aspects of warfare. Tactical Air Command is 
taking steps to ensure that it also pervades all aspects of 
training of the tactical air forces. 

BY F. CLIFTON BERRY, JR., EDITOR IN CHIEF 

FOR a long time, people in the Air 
Force gave more lip service than 

real attention to electronic combat. 
In effect, that meant that USAF 
could well have been bested in the 
first stages of the next conflict be
cause of its inability to fight and win 
in the electronic arena. 

That neglect is a thing of the past, 
and preparing for electronic combat 
is now a top priority. This is es
pecially true of the tactical air forces 
(TAF), where past neglect of the re
alities of electronic combat has been 
replaced by full and unrelenting at
tention to all of its dimensions. 

giving information and analysis on 
threat characteristics, can be seen 
as the rungs that connect the legs . 

According to Maj. Gen. Thomas 
S. Swaim, Commander of the Tacti
cal Air Warfare Center, in electronic 
combat the Air Force's goal is to 
gain control of the electromagnetic 
spectrum through effective use of 
EW, C3CM, and SEAD disruptive 
and destructive operations. The 
C3CM strategy is to counter the en
emy's C3 and protect our own by 
operational security, deception, 
jamming, and destruction across 
the spectrum of activities. 

In SEAD, the strategy is to dis-

rupt or destroy the enemy's ground 
and air defense capabilities. Tactical 
Air Command and the Army's 
Training and Doctrine Command 
and its Forces Command have now 
agreed on doctrine and procedures 
as expressed in the joint manual J
SEAD, completed in 1982. Ideally, 
General Swaim says, TAWC prefers 
to develop disruptive and destruc
tive equipment and tactics that will 
suppress enemy air defenses with
out always having to engage them 
directly with fighter-type aircraft. 

General Swaim says that TAWC, 
with headquarters at Eglin AFB, 
Fla., is responsible for "defining 
and implementing the 'blueprint' 
for all electronic combat opera
tions, with special emphasis given 
to effective integrated tactical air 
employment. From a management 
framework, the program to accom
plish this tasking is called Green 
Flag." 

(Note: Tactical Air Forces refers 
to the Tactical Air Command, 
United States Air Forces in Europe, 
Pacific Air Forces, and Alaskan Air 
Command. General Swaim notes: 
"We lead the tactical air forces in 
focusing on military electronic com
bat operations worldwide.") 

Through its activities, TAWC en
hances the combat capabilities of 
USAF operational wings, including In past issues, AIR FORCE Maga

zine has covered elements of USAF 
where significant progress in elec
tronic combat is under way. Elec
tronic Security Command is bring
ing its special skills and equipment 
into the worldwide day-to-day op
erations, training, and planning of 
the tactical air forces. The Tactical 
Fighter Weapons Center blends 
electronic combat into its Red Flag 
exercises, and, with the Tactical Air 
Warfare Center, writes considera
tions of electronic combat into the 
textbooks of the fighter force. 

JUST ANOTHER DAY AT THE OFFICE 

Now it is time to examine the Tac
tical Air Warfare Center (TAWC) 
and its crucial role in making the 
tactical air forces ready to fight and 
win in electronic combat. 

Electronic Combat 
The term "electronic combat" 

can be thought of as a stool with 
three legs. The "legs" are electronic 
warfare (EW), command control 
and communications counter
measures (C3CM), and suppression 
of enemy air defense (SEAD). The 
intelligence support from all sources; 
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"Just another day" in electronic combat for this A-10 pilot, beset by missile and gun 
fire as well as air-to-air missiles and jamming in his headset. With proper equipment, 
tactics, and training, he'll press through safely. 
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Special filtered lighting highlights this Westinghouse ANIALQ-131 electronic 
countermeasures pod undergoing test. The modular -131 is reprogrammable on the 
flight line. It's used in F-16 and F-4 fighters. 

those of the Air Force Reserve and 
the Air National Guard. Its involve
ment extends from the very begin
ning of the acquisition process from 
concept through development, test, 
and evaluation, into production and 
operation. General Swaim sees 
TAWC's role as the vital one of en
suring that user requirements are 
met in the acquisition process. 

When the process evolves into 
production, TAWC ensures then 
that training, tactics, maintenance, 
and equipment instructions are up 
to the standards needed to fight and 
win the electronic combat battle. 

TAWC Activities 
TAWC's functions can be 

grouped into an almost infinite num
ber of combinations. However, the 
major headings of testing, training, 
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tactics, and evaluation cover the 
field very well. That word "evalua
tion" keeps cropping up when one 
considers TAWC and the more tha11 
200 projects under way at any time. 
Evaluation is a constant thread 
woven through all activities, but 
whatever the scope of evaluation, it 
is done with the ultimate user in 
mind. To that end, all of TAWC's 
project people are experienced 
practitioners of tactical air warfare 
in all its dimensions. 

Examples of current and continu
ing TAWC projects that keep the 
force ready to engage in electronic 
combat are shown in the gallery of 
projects in the following pages. 

For example, in the continuous 
Electronic Warfare Evaluation Pro
gram (EWEP), the center engages in 
evaluation of such passive systems 

as radar warning receivers and such 
active systems as electronic coun
termeasures jammers in aircraft 
of the tactical air forces. Under 
EWEP, aircraft from operational 
squadrons, designated by tail num
ber, are flown to Eglin AFB by their 
own crews. There, TAWC experts 
from the Deputy Chief of Staff/ 
Electronic Warfare (Green Flag) 
evaluate the aircraft electronic sys
tems in flight operations over en
.emy air defense simulators to en
sure that they are up to the stan
dards needed to fight and survive. 
This continuous process of self-pro
tection systems evaluation provides 
invaluable experience to crews from 
the tactical air forces. It also pro
vides a large enough sample of capa
bilities and limitations to create a 
high level of assurance that short
comings are identified early enough 
tn ~n.rrA.,...t th.om thrr,,11rrhr"-nt- th.,... -f-n.,... 

tical air forces in time. 
Another example of TAWC ac

tivities is updating all the radar 
warning receivers in TAF aircraft. 
They are the primary electronic 
combat self-protection equipment 
in the aircraft. These updates are 
required because the enemy threat 
keeps evolving. Intelligence data on 
the threat provide the technical in
formation needed for each update. 
TAWC also evaluates the update to 
determine whether changes in op
erational tactics or maintenance 
procedures are required. TAWC is 
actively involved in monitoring de
velopment of self-protection equip
ment like the new USAF radar 
warning receiver, the ALR-74. 

In jamming systems-that is, 
those that actively interfere with en
emy electronic emissions-TAWC's 
involvement is across the board. It 
must continue updating old external 
pods, such as the ALQ-101 and 
ALQ-119. The -101 is old, but still 
around; the -119 is used on most 
tactical aircraft. The newest opera
tional electronic countermeasures 
pod is the ALQ-131. Among its ad
vantages over the earlier systems is 
its ability to be reprogrammed 
rapidly on the flight line. In addi
tion, it is more reliable and main
tainable than its predecessors. 
(Westinghouse Electric Corp. 's De
fense and Electronic Systems Cen
ter is producing eleven ALQ-131 s 
per month.) 

TAWC also works all of the tacti-
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.. 
cal internal jamming. These include 
the ALQ-135 in the F-15 and the 
ALQ-137 in the F-11 lF aircraft. 
Ahead is the more advanced air
borne self-protection jammer 
(ASPJ). Its initial operations, test, 
and evaluations are expected to be
gin in late 1984. 

USAF's primary tactical jamming 
aircraft are the EF-11 IA (radar jam
mer) and the EC- l 30H Compass 
Call system (communications jam
mer). Their functions are to identify 
and disrupt enemy systems. The 
EF-111 carries out its functions in 
three different ways: from a stand
off position, where it functions from 
a distance; in a close-in jamming 
position, when the threat allows; 
and by penetration escort, wherein 
the EF-111 s escort strike aircraft to 
designated targets while jamming 
enemy radars along the route. The 
Compass Call system functions 
from a standoff jamming orbit only. 

TAWC is actively involved with 
the EC-130H Compass Call aircraft. 
It was a quick development project 
for Tactical Air Command to answer 
the immediate requirement for an 
effective communications jamming 
system. In General Swalm's words, 
Compass Call is a "force subtractor. 
It subtracts capabilities from the en
emy's forces." TAWC continues to 
realign tactics and procedures for 
the most effective use of Compass 
Call. 

The experts of TAWC's F-4G 
Wild Weasel detachment at George 
AFB, Calif., working with the 37th 
TFW (equipped with F-4Gs) and the 
35th TFW (F-4E), also based at 
George AFB, are running tests that 
blend different mixtures of F-4G 
and F-4E aircraft in electronic com
bat. This includes development of 
tactics as well as evaluation of exist
ing hardware, all aimed at winning 
the electronic battle. Also, TAWC's 
aircraft and aircrews at the detach
ment are being used to test the 
AGM-122 Sidearm missile, a radar
seeking AIM-9 Sidewinder for use 
as a self-protection, point-and
shoot weapon. 

4485th Test Squadron 
Much of the flying for operational 

and tactics test and evaluation 
is done by TAWC's 4485th Test 
Squadron, which flies A-10, F-4, 
RF-4, F-15, and F-16 aircraft. Each 
fighter aircrew member of the 
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squadron averages 2,000 flying 
hours of experience. 

Among recent tests, the 4485th 
participated in Trial Mace. Involv
ing nine NATO countries, the test 
evaluated the usefulness of chaff as 
a counter to enemy radar. After 
tests flown in twenty-four different 
aircraft types, they concluded that 
chaff is still useful and effective. A 
follow-on test is evaluating the use 
of high-intensity flares against in
frared-guided surface-to-air mis
siles . 

At the 4485th, Capt. Jake Thorn 
has spearheaded the use of a small 
computer for electronic combat 
training as well as for relieving air
crew members of routine tasks. 
Using the minicomputer, he and his 
associates developed software for 
flight planning, weapons loading, 
and penetration planning against lo
cal threats for fighter and attack air
craft. TAWC also developed a pro
gram for the computer to be used as 
a trainer for radar warning receivers 
in any unit. 

The result is a training device that 
shows aircrew members the types of 
indications they get on a radar warn
ing receiver (RWR) in a hostile en
vironment. This is done in the 

squadron without having to fly the 
aircraft or turn on emitters. It 
heightens the awareness of the air
crew on RWR indications and 
makes them sharper performers 
when they go into the air for actual 
missions. As a result of Captain 
Thorn's efforts, Gen. W. L. Creech, 
TAC Commander, directed a com
petition for selection of a small 
desktop computer for tactical air 
force units. That was won by the 
Cromemco Co. Captain Thorn will 
be ramrodding the system's imple
mentation within TAC. 

Training 
The largest electronic combat ex

ercise conducted by the tactical air 
forces is held on the electronic com
bat ranges of the Tactical Fighter 
Weapons Center, Nellis AFB, Nev. 
Called Green Flag, the third annual 
exercise was completed in mid
April. The first Green Flag in 1981 
showed the tactical air forces just 
how far they had to go in developing 
realistic electronic combat capabili
ties. 

Particularly revealing was the 
high percentage of sorties (ap
proaching seventy percent) that had 
serious and adverse impacts on mis-
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sion effectiveness as a result of en
emy jamming of aircrew voice com
munications. As a corollary, battle 
commanders found that aircrews 
equipped with the Have Quick se
cure voice system were able to 
press on and complete their mis
sions. The next Green Flag in 1982 
reinforced the need for a secure 
voice system. 

Have Quick is a modification that 
introduces a frequency-hopping 
characteristic into today's UHF ra
dios. Initially, the Air Force planned 
to buy 300 of them. That expanded 
rapidly to 600, then 900. The buy is 
now at 2,431, and expanding to 
5,600 for USAF alone. 

While introducing Have Quick as 
rapidly as possible, the tactical air 
forces continue to work on accom
plishing war missions without it. 
That includes such passive mea
sures as operational security, use of 
op codes, and preplanned frequen
cy changes during a mission. 

Green Flag exercises to date have 
heightened electronic combat 
awareness and proficiency of about 
3,600 aircrews and 9,000 mainte
nance personnel in electronic com
bat. Some of the objectives in the 
1983 Green Flag were validating the 
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adverse impacts of communications 
jamming (determined in previous 
Green Flag exercises), reprogram
ming of electronic countermeasures 
and radar warning receivers against 
new threats, and assessing the ef
fects of the EC-130H Compass Call 
aircraft on the enemy's air defense 
command and control system. A 
parenthetical note here: The exer
cise at Nellis AFB is the largest 
manifestation of TAC's Green Flag 
program. Green Flag continues 
throughout the year, pervading all 
aspects of TAWC's work with the 
tactical air forces' electronic com
bat assets. 

Blue Flag is a major realistic exer
cise conducted four times annually 
by TAWC's 4441st Tactical Training 
Group. In Blue Flag, the 4441st de
velops and conducts training for 
tactical combat and support force 
battle managers using present-day 
realistic situations. As such, it pro
vides a useful training situation and 
vehicle for operational tests and 
demonstrations of concepts, proce
dures, and equipment. 

For example, Blue Flag 83-2, held 
at the end of March, focused on a 
NATO situation. The scenario 
zoomed in on AFNORTH, with em-

The EC-130H Compass Call aircraft Is 
the heavyweight of the tactical Jamming 
arena. Developed as a quick reaction 
project, it is constantly being Improved, 
both in hardware and tactics. 

phasis on simulated combat opera
tions in the Air Baltic Approaches 
(AIRBALTAP). It brought together 
actual incumbents of top command 
and staff posts inAIRBALTAP, who 
observed the actions of players du
plicating their jobs as they func
tioned in real-world situations using 
current orders of battle and staff 
procedures. 

Other Blue Flag exercises con
centrate on similar "real world" 
scenarios worldwide. For instance, 
Blue Flag 83-3 late this month will 
follow a scenario involving the 2d 
Allied Tactical Air Force and the 
Northern Army Group (2ATAF/ 
NORTHAG). The players will come 
from TAC's Twelfth Air Force and 
LUv ru111y:,, .1 ·v11.,v:,, \...,VUlllli;:lllU, Wllll 

observers on hand from 2ATAF and 
NORTHAG . In late September, 
Blue Flag 83-4 will work a Rapid 
Deployment Force scenario. Its 
players will be drawn from Ninth 
Air Force and the Army's Training 
and Doctrine Command. 

The Air Ground Operations 
School is USAF-chartered, with a 
USAF colonel as commandant, aml 
USAF and US Army deputy com
mandants. Its curriculum includes 
courses conducted by a joint fac
ulty, with instructors from the Air 
Force, Army, and Navy. The curric
ulum is reviewed annually, and the 
review includes joint service coor
dination to reflect the constantly 
changing needs of the services. All 
of the AGOS courses, which gradu
ate more than 1,800 students an
nually, now pay keen attention to 
electronic combat. The Senior Tac
ti cal Battle Managers course, 
whose students are general and flag 
officers or senior colonels/Navy 
captains, concentrates entirely on 
readying them for directing the elec
tronic war in the real world. 

With only 1,300 assigned mem
bers, the TAWC is having a global 
impact in preparing the Air Force 
for electronic combat warfighting. 
Its influence is felt across the board 
in every tactical air role and with 
every tactical warfighting system. 
Its day-to-day actions ensure that 
USAF will win the tactical elec-
tronic war. ■ 
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What~ Happening in Electronic Combat at VlWC 

The EF-111 A is one of USAF's primary tactical jamming aircraft. Forty-two are being 
produced by Grumman Aerospace. 

Evaluation 
Electronic Warfare Evaluation Program 
(EWEP). The EWEP evaluates operational radar warn
ing receiver (AWA) and electronic countermeasures 
(ECM) systems and Mode 4 1denlif1cation, friend or foe 
(IFF) systems, and determines mission capabilities of 
these systems in a simulated combat environment It has 
been going on since 1975, 

Computer Modeling Programs. Green Flag Is de
veloping sophisticated computer models of a potential 
electronic combat (EC) battlefield Also being developed 
are in-depth models of our tactical aircraft and their EC 
capabilities These models together will provide valuable 
information to the OT&E and TD&E planner as he identi
fies critical areas for in-flight evaluations The models will 
eventually give the tactical planner a medium in which to 
maximize battle management and employment of EC 
systems in composite force employment operations. 

ALQ-119A (Seek Ice). Seek Ice is a maIor mod ifica
tion to the ALQ-119 jamming pod. In light of the new 
surface-to-air and airborne threats that the Soviets have 
developed and will be able to develop, the Raytheon Co 
was given a contract to replace the majority of the 
ALQ-119's internal circuitry and incorporate current Rot
man lens array technology The pod modification wlll 
provide improved programmability, reliability, and main
tainability The contract was lel by Warner Robins Air 
Logistics Center, and TAWC monitors the program lo 

ALQ-119 jamming pod is being modified 
to meet changing threats. 

AGM-45A Shrike is launched from F-4G 
Wild Weasels against enemy radars. 
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ensure that the TAF get a usable end product. TAWC 
works closely with Raytheon, Warner Robins ALC and 
Hq TAC 

Trial Mace. Trial Mace is a multinational NATO evalua
tion completed in 1982 in Europe. Its purpose was to 
optimize chaff effectiveness and tactics against air de
fense radars 

Trial Embow. Trial Embow is a multinational NATO 
evaluation being conducted in Europe in 1983 Its pur
pose is to optimize flare capability and tactics against 
infrared-guided air defense systems 

F-4G Test Integration Plan (TIP). Integrates all 
F-4GtAPR-38 test programs requiring the use of USAF 
TAWC Detachment 5 test-configured F-4G aircraft The 
TIP forecasts test and evaluation requirements , inte
grates test schedules, and defines command responsi
bilities for the performance of F-4G testing . Future tests 
include the FOT&E of AGM-88 HARM, DT&EtlOT&E of the 
APR-38 performance update program , and QtQQT&E of 
annual OFP updates 

AGM-45 Shrike Gravity Bias Modification. This 
program will result in improved capabilities of the Shrike 
antiradiation missile in a low-altitude environment Tesl 
firings of modified missiles on USAF TAWC F-4G aircraft 
verified computer simulations, which led to the decision 
to modify missiles and the APR-38tShrike interface. 

F-15 Tactical Electronic Warfare System 
(TEWS). This test includes updates to the TEWS in all of 
its system components, The most recent flight test 
(IOT&E) was an update to the ALR-56A and was a maIor 
improvement to the F-15 radar warning receiver. The 
ALQ-135 is the F-15's self-protection Jammer and it also 
will be modified to cope with the evolving threat IOT&E 
flight testing is also ongoing on the F-15s ALE-45 chaff/ 
flare system 

ALE-40 Dual Chaff Cartridge. The new dual chaff 
(RR-180) cartridge and dual chaff sequencer switch will 
enable TAF aircrews to double the chaff load carried in 
their ALE-40 expendables countermeasures dispensers 

AGM-65D IR Maverick IOT&E. The infrared (IR) 
Maverick was developed to provide a twenty-four-hour, 
low-light-leveltadverse weather precision ground attack 
capability for application in the close-air-support and 
defense-suppression roles The purpose of this IOT&E is 
to provide an estimate of the operational suitability and 
effectiveness of the AGM-65O prior to the first major 
production decision , 

F-15 TEWS Intermediate Test Equipment 
(TITE). This test is on the TEWS Intermediate Test 
Equipment (TITE). The TITE is undergoing major im
provements for maintenance support of the F-15 TEWS 
The test is an FOT &E ongoing at TAWC and involves 
improvements to computer-controlled automatic test 
used at the intermediate level for alignment, test, and 
lault isolation of LRUs associated with the F-15 TEWS 

This TITE IS a critical piece of support equipment It 
allows the intermediate-level blue-suit maintenance 
technician to perform actions necessary to return an 
LAU to operational status. It provides for comprehensive 
automatic test of LRUs that do not pass flight-line sell
test or that have critical failures, 

EF-111A Employment Development. The suc
cessful completion of the Phase I and II FOT&E has 
provided Tacticai Air Command (TAC) with a data base 
lor follow-on tactics development and evaluation (TD&E) 
radar-jamming projects Review of previous and ongoing 
test results have enabled identifIcat1on of areas that re
quire additional testing and tactical assessment of air
craft capabilities for operational application and system 
enhancements 

AN/ALR-69 Radar Warning Receiver (RWR). The 
ALR-69 RWR. installed on A-10. F-16, AC-130, and HH-53 
aircraft. identifies enemy air defense radars and pro
vides audio and visual cues to the aircrew USAF TAWC is 
ensuring that the software in the system reflects the 
latest threat data by modifying the decision logic as new 
intelligence is received , Before the new software is 
fielded, USAF TAWC conducts operational flight tests to 
evaluate the new operational performance. 

AN/AL0-131 Advanced Tactical Electronic 
Countermeasures Pod. The ALQ-131 ECM pod is a 
self-protection jammer that can be carried on all tactical 
fighter aircraft As a computer-controlled reprogramma
ble system, it can be reprogrammed rapidly to respond 
to mission requirements caused by threat changes Cur
rently the system is undergoing technique development. 
refinemen t. and follow-on testing to augment and en
hance its jamming capabilities 

A-10 Electronic Warfare Suite. The A-10 EW Suite 
(ALR-69 , ALE-40, ALQ-119 , and ALQ-131) is being flown 
by the TAWC on combat profiles with combat loads to 
determine the combined effectiveness of each self-pro
tection system to warn aircrews collectively of threat 
presence and to defeat an array of ground-based air 
defense radar-controlled systems during A-10 missions~ 

ALE-38 Evaluation. The ALE-38 bulk chaff dispenser 
was flown in Green Flag 83 to determine utility against 
modern land-based air defense environments 

AGM-65D IR Maverick extends ground
attack capabilities into low light and 
adverse weather. 

AGM-88 High-Speed Anti-Radiation 
Missile will enhance "Wild Weasel" 
lethality. 
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The ANIAPM-427 Improved Radar Simulator can be used on the flight line. 

Follow-on test and evaluation of 
ANIUSM-430 will result In Improvements 
to the fielded system. 

AGM-88 High-Speed Anti-Radiation Missile 
(HARM). A joint Navy/Air Force program to develop a 
defense-suppression weapon Employment is planned 
for Air Force F-4G WIid Weasels and Navy A-7, A-6, and Fi 
A·18 aircraft. System has completed IOT&E. with FOT&E 
planned for FY '84, 

ANIUSM-430 Electronics Test Set Follow-on 
Operational Test and Evaluation (FOT&E). The 
AN/USM-430, currently in the Air Force inventory, is for 
use at the organizational and intermediate maintenance 
levels to determine voltage standing wave ratio and in
sertion loss in both waveguide and coaxial transmission 
line components as installed in prime Air Force weapon 
systems. USAF TAWC will perform an FOT&E to evaluate 
the system's operational effectiveness/suitability. The re
sults of this test will be used to recommend improve• 
ments to the AN/USM-430 

AN/APM•427 Improved Radar Simulator (IRS). 
The program will provide the Air Force with an improved 
portable system to perform testing and dynamic simula
tion of various aircraft electronic warfare receiver sys
tems. USAF TAWC will evaluate the system 's operational 
effectiveness/suitability through follow-on operational 
test and evaluation The results of this evaluation will be 
used to recommend corrections to production AN/ 
APM-427 systems 

AN/USM-464 Countermeasures Test Set. This 
test set is designed to provide flight-line capabilities for 
testing EW equipment II provides the capability to test 
EW jammers, receivers, and power-managed systems 
RF and digital stimuli are generated by the USM-464, and 
the responses of the system under test are processed. 
measured, and analyzed to determine if they meet opera
tional performance requirements. USAF TAWC will per
form a test of the first "production phase" unit this sum
mer. 
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AN/ALQ-131 Receiver/Processor (R/P) ECM 
Pod. The RIP is an update to the basicAN/ALQ-131 ECM 
pod. The RIP adds a power-managed capability that in
creases jamming effectiveness and reduces crew work
load. 11 is rapidly approaching the initial operational 
testing and evaluation (IOT&E) phase. 

APR-38 Performance Update Program (PUP). 
The PUP modification is updating the APR-38 Radar 
Attack and Warning System to meet future operational 

, • - • • - •• -I •L.- ... ~,.. , ... 1, _, •••• • • • , h • . C 11 • • . , . 

engineering development USAFTAWC is supporting lhe 
development and conduct of the combined (ASD/ 
AFTEC) DT&EIIOT&E testing of PUP hardware and soft
ware. 

AGM-122 Sidearm. Sidearm is a joint Navy/Air Force 
program to develop a short-range antiradiation missile 
variant of a modified AIM-9 seeker mated to an AIM-SL 
Sidewinder missile body. Employment is planned for 
Marine AH-1 helicopters and for USAF F-4G Wild 
Weasels. 

APR-38 Operational Flight Program (OFP) Up• 
date Program. The APR-38 OFP is the computer soft
ware contained within the Homing and Warning Com
puter (HAWC), which controls the operation of the 
APR-38 system. The OFP is updated on an annual or 
emergency basis to respond to new operational require
ments and threat changes USAF TAWC QOT&E testing 
of each OFP is accomplished to ensure that operational 
requirements are satisfied prior to releasing the OFP to 
the user. 

ARN-101 QT&E/QOT&E. A Class IV modification is 
being implemented to replace the current LN-12 inertial 
navigation system (INS) with the ARN-101 in the F-4G 
Wild Weasel The purpose of this combined test (con
ducted by Ogden ALC and USAF TAWC) is to identify and 
evaluate any adverse impacts on operational effective
ness that may result from the installation of the ARN-101 
in the F-4G, 

Together, the components of the 
ARN-101 add new "brains" to tactical 
aircraft. 

lraining 
Tactical Fighter Electronic Combat Instructor 
Course (TFECIC). TFECIC trains highly qualified pi
lots, electronic warfare officers (EWO), and weapon sys
tems officers (WSO) to instruct at the tactical fighter 
squadron level on principles and equipment of elec
tronic combat (EC), The TFECIC prepares the student to 
act as the focal point on all EC-related subjects and to 
instruct unit aircrews in the employment of EC systems. 
This course is directed primarily at the single-seat pilot 
as the TAF draw down its dual-seat fighter and personnel 
resources. Formal courses are scheduled in March, May, 
August, and October. 

Wing Electronlc Combat Managers Course 
(WECMC). WECMC trains wing electronic combat offi
cers (ECO)/electronic combat pilots (ECP) to manage a 
wl!lg's EC program. Prepares a student to act as the wing 
lo®.i)l'oint for EC-related subjects and to provide guid
ance to all operations and maintenance levels of EC 
activities First class is scheduled for September 1983 

Electronic Combat Training Seminar (ECTS). 
The ECTS is a five-day course held semiannually to pro
vide electronic combat officers (ECO), electronic com
bat pilots (ECP), weapons and tactics officers, and intelli• 
gence personnel with updated information they can use 
in unit EC programs, Specific areas covered include the 
changing threat environment, tactics, EC training, op
timum employment of unit EC equipment, and new EC 
assets and their employment, 

Electronic Combat Maintenance Training 
(ECMT) Seminar. The ECMT Seminar is a five-day 
briefing and seminar held annually to provide mid-level 

matIon they can use in their daily work, pass on to fellow 
maintenance technicians, and use in OJT programs for 
recent technical school graduates Specific areas cov
ered include the current threat, other Air Force agencies' 
interaction with wing maintenance, specialized EC 
equipment, and peculiar problems/cures. It provides a 
forum for cross-talk between the operational units· EC 
equipment technicians and USAF TAWC technicians/ 
engineers 

Electronic Combat Training Exercises. Under a 
dual management concept, USAF TAWC (Green Flag) 
and USAF TFWC (Red Flag) team up to co-manage large
scale, electronic combat training exercises on the Nellis 
AFB, Nev .. electronic combat ranges These six-week
long exercises provide TAF aircrews the means to in
crease awareness and proficiency in integrated applica
tion of all types of EC assets. The three Green Flag 
exercises have provided invaluable tactical training to 
more than 3,600 aircrews and 9,000 maintenance per
sonnel . Approximately 3,500 sorties ere flown during 
Green Flag exercises in realistic threat and radio elec
tronic combat threat environments, 

Tactics Development 
and EVdluation 
EF-111 Tactics Development and Evaluation 
(TD&E). This TD&E investigates pertinent employment 
concepts of the EF-111A Tactical Jamming Sys
tem (T JS) The project is organized to develop and evalu
ate the employment tactics in the EF-111's three employ
ment roles : (1) standoff jamming (SOJ) : (2) close-in 
jamming (CIJ) : and (3) penetration/escort. Five areas are 
being evaluated : mission planning, mission geometry, 
self-protection. jamming strategy, and command control 
and communications (C3) Results will be used to deter
mine optimum employment tactics. 

F-4GIF•4E Mixed Force TD&E. The objective of this 
TD&E is to determine best use of the F-4G Wild Weasel 
aircraft when teaming it with F-4Es F-4Es are the weap
ons deliverers for targets found by the more specialized 
F-4G threat-location systems. 

Special 
AN/APR-38 Radar Attack and Warning System 
(RAWS). The RAWS handbook is designed to provide 
basic information to aircrews and staff officers on tha 
APR-38 AAWS and its capabilities and limitations The 
handbook is under revision to provide descriptive infor
mation on the latest operational flight program 
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The reprogrammable ANIALQ-131 jamming pod can be carried on all tactical 
aircraft. 

ALQ-119·15-17 Electronic Countermeasures 
System. The ALO·119·15•17 is an operational tactical 
electronic countermeasures system deployed world· 
wide , The ALO-119 is employed by F-4, A-7, A-10. F-111 , 
and F-16 tactical aircraft Supported by the ALM•126C 
Semiautomatic Support Equipment (SASE). the 
ALO·119 system is the mainstay ot the tactical air forces 
electronic countermeasures system TAWC is responsi
ble for the preparation, maintenance. and distribution ot 
mission data and operator handbooks TAWC supports 
visits to user units to identify and correct deficiencies in 
the ALO-119 system, In support of the ALO-119 system, 
TAWC works closely with Warner Robins ALC and Hq 
TAC, 

ALQ-131 Electronic Countermeasures System. 
The ALO-131 is an operational tactical electronic coun
termeasures system employed by TAC and USAFE The 
ALO-131 represents a significant technological ad• 
vancement that incorporates modular instructions and 
onboard computer control of self•test and systems op
erations. Advanced concepts in automated support 
equipment have been implemented that provide tor con
versational computer-aided maintenance and program
ming In addition, by use of a portable memory loader/ 
verifier (MLV), the ALO-131 is flight-line programmable. 
USAF TAWC is responsible for mission data and hand
book preparation, maintenance, and dissemina1ion 

Electronic Counter-Countermeasures (ECCM) 
Program. The ECCM program develops methods. tac
tics, and procedures to allow the sustained use of the 
electromagnetic spectrum despite the enemy's use of 
electronic warfare, USAF TAWC is the TAF manager for 
ECCM and is responsible for identifying required equip
ment modifications and training programs for aircrews 
F-15, F-16, AIM-7FIM, AMRAAM, Cara. and GBU-15 are 
but a few of the systems being reviewed for ECCM capa
bilities in formal TD&Es; exercises such as Green Flag 
and Seaba1 provide real-time ECCM training during in
flight activities An annual "State of ECCM Health " will 
be published to summarize the current capabilities and 
deficiencies of tactical air force systems, 

Radar Warning Receiver Software Updates. The 
Tactical Air Warfare Center is the focal point for re
programming tactical radar warning receivers for the 
tactical air forces. MIiitary Airlift Command. Alaskan Air 
Command. Air Force Reserve, and the National Guard 
Bureau The Center continually monitors operational 
and intelligence inputs and determines if EW RWR defi 
ciencies exist or if enhancements are warranted 

Area Reprogramming Capabilities System. The 
TAWC provides technical monitoring and assistance to 
the development agencies to ensure that ARC meets TAF 
requirements, The ARC will provide a capability for the 
user commands in the CON US and in worldwide theaters 
to respond rapidly to changes in their EW threats 
through mission data changes in field reprogrammable 
EW system software. 

monitors and provides technical assistance to develop
ment agencies involved in the acquisition of future tacti~ 
cal warning systems Following system development. 
TAWC ensures that systems like the ALR-74 and Inte
grated New Electronic Warfare System meet future tacti• 
cal aircraft requirements 

EF-111 A Upgrade Capabilities. Developmental 
studies are under way at the request of AFSC to evaluate 
the upgrade capabilities for the EF-111A to counter the 
1990s threat These improvements include, but are nol 
limited to. increased ERP, state-of-the-art hardware. and 
improved power management, 

ANIALQ-94/137 Upgrade. This is a Quick Reaction 
Capability (ORC) program that will upgrade electronic 
warfare self-protection system capabilities for the F-111 
and FB-111 aircraft against the newer radar threats 

F•4G Ground Playback Station (GPS). The GPS 
was designed to provide reconstruction of the F-4G mis
sion, battle-damage assessment . and aircrew training. 
The system uses APR-38 components and interfaces 
with the CONRAC aircraft mission recorder. Delivery 10 

operational units is scheduled through FY '83 

Electronic Warfare Portable Automatic Test 
Equipment Calibrator (EW PATEC). A portable sys
tem containing calibration standards that will be used to 
verify the calibration of EW Automatic Test Equipment 
The concept is to have one configuration of EW PAT EC to 
be used on as many EW Automatic Test Equipment sys• 
terns as possible to avoid future proliferation of PATEC 
standards. USAF TAWC is monitoring the development 
and providing inputs to Hq TAC to support management 
decisions 

_.. 

I 

Memory Loader/Verifier is described 
below. 

AF Common/Standard Memory Loader/Verifier 
(MLV). The MLV is a portable. self-contained computer 
system that will provide the capability to load and verify 
the core memory of embedded avionics digital comput
ers on the flight line or in the shop environment USAF 
TAWC has been asked to monitor the program and pro• 
vide Hq TAC with status/progress information to support 
management decisions 

AN/ALQ-165 Airborne Self-Protection Jammer 
(ASPJ). The ASPJ is scheduled lo be the new self
protection jamming system for the F-16 tactical fighter 
starling in FY ·es It is an internal system that will provide 
optimum electronic countermeasures (ECM) techniques 
against threat air defense radars USAF TAWC is cur
rently providing engineering and flight-lest expertise to 
the development test and evaluation community to en
sure the ASPJ meets the requirements of the tactical air 
forces 

EC-130 Compass Call. Compass Cati is the nick
name for a modified C-130H aircraft with special elec
tronic countermeasure systems that intercept and jam 
enemy command control and communications (C3) ele
ments The combat mission is to reduce an enemy·s 
capability lo wage air warfare by confusing its defenses 
and disrupting its C3. TAWC is responsible for developing 
concepts and strategies that concentrate Compass 
Calrs communications jamming capabilities against the 
enemy's most critical and vulnerable C3 links The strat
egies include the total integration of all tactical air force 
electronic combat capabilities, In addition, the center is 
responsible for conducting numerous operational tests 
and evaluations of both the aircraft systems as well as 
such ground support systems as the mission simulator/ 
trainer and the mission-planning facility ■ 

RWR and EW System Developments. The Ti>.WC EC-130H Compass Call aircraft confuses and disrupts enemy communications. 
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Ultimate Mission ··s 
The combination of an increased 

need for military preparedness and 
rapidly advancing technologies has 
presented unprecedented challenges for 
the free world's armed forces and the 
industrial base which supports them. 

Nowhere are the challenges greater 
than in airborne electromagnetic combat 

ltek's Defense Electronics Operations 
has been meeting the challenge by 
providing the most advanced and reliable 
threat warning, test and simulation 
systems in the free world. 

Our Applied Technology Division is 
the recognized leader in threat warning 
systems. More Itek systems are being 
used in more tactical aircraft, in more 
countries than any other defense 

electronics manufacturer 
in the United States. 

Our Antekna products are 
the most sophisticated computer 
based systems for EW system test 
and evaluation, and the training··o ... ~"' ~ . .. 
combat crews in the art of EW wffile• ·.,_,;"' , 
reducing escalating operational expense • 

Continuing innovations at Itek in 
avionics, electro-optical processing, 
hybrid microcircuitry, millimeter wave, 
testing, training and computer sciences 
will meet the complex demands of the 
1990's and beyond. 

Itek Defense Electronics Operations, 
providing systems and technology for 
increased operational readiness and 
ultimate mission success. 

am 
Itek Corporation 
Defense Electronics Operations 

Applied Technology 
A Division of Itek Corporation 
645 Almanor Avenue 
Sunnyvale, California 94086 
Telephone : 408-732-2710 
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C3 for the European Air War 
The Air Force and NATO are 
investing heavily in new 
systems to cope effectively 
with the deluge of combat 
information expected during 
a conflict with the Warsaw 
Pact. 

BY WILLIAM P. SCHLITZ 
SENIOR EDITOR 

ONE of the most perplexing prob
lems sure to confront USAFE 

and its NATO allies on a tactical 
battlefield in Europe would be the 
assimilation and use of vast 
amounts of information that a mod
ern war would generate. 

Sensors-airborne, ground
based, and orbital-are capable of 
collecting a mind-boggling volume 
of enemy threat and target data in 
real time. But the ability to process, 
organize, interpret, and exploit this 
data has not kept pace . Under cur
rent conditions, much of it would 
remain unutilized. 

In terms of NATO airpower, the 
best line will be the efficient use of a 
considerable number of tactical air
craft tailored to a variety of mis-
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sions. Inherent in the word "effi
cient" will be the rapidity with 
which the aircraft can be vectored 
to and destroy their targets , without 
mass confusion and warfighting ca
pability deteriorating into a series of 
uncontrolled skirmishes. 

In this regard , the speed with 
which combat information can be 
processed and used will be of the 
essence . Information derived on 
Europe's tactical battlefields is cer
tain to be highly perishable . Given, 
for example, the finite number of 
air-superiority sorties possible, the 
ideal objective would be to vector 
friendly fighters directly to bogies 
rather than to have them expend val
uable time in combat air patrols 
searching for the enemy. 

While not solving the battle data 
problem by a long shot, several new 
systems currently coming to the 
fore in Europe point to real prog
ress. 

These systems share a number of 
common aspects besides their ob
vious enhancement of the vital area 
of command control and communi
cations. For example, all are force 
multipliers; all are in some sense 
multinational; all are aimed at in-

creasing interoperability ; and, with 
their strong promise of success, all 
should encourage the undertaking 
of future NATO jointly funded, 
managed, and even manned pro
grams. 

The new systems include: 
• The NATO Airborne Early 

Warning and Control program. 
• The Joint Tactical Information 

Distribution System (JTIDS). 
• The EIFEL automated tactical 

command control and information 
system. 

NATO E-3A AWACS 
At least a dozen languages are 

spoken at the NATO air base at 
Geilenkirchen in northern Germany 
adjacent to the Dutch and Belgian 
borders . 

But the base is no Tower of Babel 
where a confusion of tongues is 
leading to cross-purposes . On the 
contrary, the various nationalities 
have been assembled at Geilenkir
chen to speak in one voice in pursuit 
of a common mission. 

That mission is the operation and 
support of the E-3A Component of 
the NATO Airborne Early Warning 
Force (NAEWF). 
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LEFT: Symbolic of NATO and USAFE's 
efforts to revolutionize C3 is the huge 
rotodome aboard the E-3A early 
warning aircraft. 

"The E-3A Component is the 
largest single, commonly funded 
effort ever undertaken by the Al
liance and is a landmark of interna
tional cooperation in the shared 
planning, acquisition, ownership, 
and operation of a major weapon 
system," commented USAF Maj. 
Gen. Leighton R. Palmerton, 
NAEWF Commander, to AtR 
FORCE Magazine . 

General Palmerton is stationed in 
Mons, Belgium, at Supreme Head
qu a rte rs Allied Powe rs E urope . 
There , he and his staff act as liaison 
with NAEWF's top three "custom
ers": Supreme AUied Commander 
Europe , exec utive agent fo r th e 
NAE WF program; Supreme Allied 
Commander Atlantic (SACLANT) ; 
unu ./1. 1nca Lornnu1nacr in L-ni cr 
Channel (CINCCHAN). 

Geilenkirchen has been selected 
as the Main Operating Base of the 
E-3A Component , and six of the air
craft-all delivered ahead of or on 
schedule-a re a lready operating 
from there. By 1985, NATO hopes 
to have eighteen E-3As in Europe, 
with twelve at Geilenkirchen and 
the remainder deployed to Forward 
Operating Bases at Preveza, Greece; 
Trapani, Italy; Kanya, Turkey; and 
a Forward Operating Location at 
Oerland, Norway. 

The other NAEWF Component 
is to consist of eleven Nimrod AEW 
Mk 3 aircraft financed, built, and 
flown by the UK. (For more on 
Nimrod, see story beginning on p. 
72.) 

According to officials, the mari
time and aerial surveillance capabil
ities of the Nimrod's new radar will 
make it compatible with the E-3A 
Component aircraft. This would 
also be true of any E-3 Sentry air
craft deployed to Europe from 
CONUS to supplement the NATO 
NAEWF in time of crisis. 

USAFE and NATO have a lot of 
chips riding on the E-3A AWACS 
program. While only in an embryon
ic stage, the potential is enormous. 

Consider the early warning role. 
Three E-3As flying overlapping or
bits in Central Europe can provide 
high- and low-altitude surveillance 
from the Mediterranean to the 
North Sea. Operating normally at 
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an altitude of about 30,000 feet and 
remaining I 00 nm within NATO bor
ders, the aircraft can provide cover
age of all low-level attack corridors. 

the Israeli Air Force. Its airborne 
radar was used to vector F-15s and 
Kfirs against Syrian MiGs. 

But as great as this capability for 
early warning may be, it is but a 
basic element in the E-3A 's poten
tial bag of tricks. In fact, it might be 
just a slight exaggeration to suggest 
that NATO's use of the E-3A force 
might be limited only by the imag
ination. 

To borrow a thought from another 
era: If you 're not part of the solu
tion , you're part of the problem. 
However, it 's not as easy as that. 
The paradox is thi s: whil e NATO 
AWACS will certainly add to the C3 

complexity by generating targe ting 
and other data, NATO AWACS in its 
ultimate configuration should be a 
major fac to r in providing tac ti cal 
commanders unprecedented battle 
management capability. 

While other mission potentialities 
await a proving-out process, NATO 
planners currently emphasize the 
AWACS defensive role. But 
AWACS has potential for much 
more than providing warning time of 
impending attack. AWACS could be 
an excellent means for command 
control of air defense, with target 
data being passed in real time to fire 
units. With increased battle man
agement , better exploitation of 
ava ilab le fi repower should follow. 

Versatile Mission Profile 
The key to the early warning role 

of NATO AWACS is that they have 
the drop on low-flying intruders that 
gro un d-b ased radars ca n ' t se e . 
From well within NATO territory, 
they can immedi ate ly detec t and 

.tor H::; pcu t , liiC curuurnl': cany 
warning concept has already been 
proven in combat. During the air 
war a bo ve Leba non , t he E -2 C 
Hawkeye tipped the scale in favor of 

trac K banliits taKing un 1ru1n V','hr

saw Pact airfield s. The E-3As have 
the ability to vector ground-hugging 
friendli es up aga in s t high -flyin g 
bogies. 

NA10 and Standardization 
Reflecting concern at the highest levels-and as required by law-Secretary of 

Defense Caspar W. Weinberger recently submitted th is year's report to Congress on 
the extensive effort under way to standardize equipment within NATO 

The move toward standardization-"c:ir at least interoperability"-within the Al
liance has taken on critical importance within the last decade as Soviet and Warsaw 
Pact forces have continued to increase ominously in both size and quality far 
beyond the requirement for an adequate defense. 

Another key factor accelerating NATO efforts to standardize has been the eco
nomic realities facing the Alliance: inflation, energy shortages, and the staggering 
costs of developing and deploying modern weapon systems. 

In his report, Secretary Weinberger underscored a number of broad policy initia
tives NATO has embraced to step up standardization: near- and long-term defense 
and armaments planning, data exchange agreements, mutual use of emerging 
technologies , multinational programs like the F-16, and cooperative and joint 
military training. 

The Secretary stressed, however, that serious deficiencies still remain . "We must 
improve NATO's efforts to allocate development of related weapon types to specific 
allies under the family of weapons concept," he urged. "Artificial barriers to trade in 
defense equipment must be removed under the reciprocal memoranda of under
standing that we must have with our all ies. Coproduction may be selectively em
ployed to provide industrial participation to allies . ... Finally, the 'two-way street' 
armaments cooperation ' must be made a reality through increased trade in defense 
equipment in both directions across the Atlantic resulting in benefits to NATO as a 
whole, " Secretary Weinberger noted. 

"In particular, I see a major leadership role for industry in this process and will be 
working to reduce obstacles to direct industry-to-industry agreements," he added. 
His report noted that the real burden of achieving weapons standardization has 
shifted to the civil authorities and institutions within NATO and is fundamentally a 
political and economic rather than a military problem. 

Serious shortfalls were underlined in a number of other areas within NATO. 
Specifically, for air defense, there is a lack of standardizat ion in aircraft navigation 
systems, identification (IFF) equipment and procedures, air-to-air munitions, and 
air defense ground environment radar systems. 

Finally, the Weinberger report singled out command control and communica
tions as a problem area that needed to be addressed urgently. However, in its 
summary of NATO standardization programs. the report noted several that promise 
concrete progress in shoring up the C3 gap. These are discussed in adjacent pages. 
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The following examples suggest 
the potential range of missions. 

Also in a defensive role, the 
AWACS should be able to transmit 
tracking data to surface-to-air mis
sile sites. 

At the same time, the E-3As 
should be able to steer allied close
support and interdiction-bound air
craft clear of hostile fighters, and, 
following air engagements, inform 
friendly offensive air forces where 
surviving Pact aircraft are landing. 

NATO AWACS can also be seen 
providing vital information to air 
rescue, reconnaissance, medical 
airevac, and airlift forces. 

Receiving data from transponder
equipped vehicles, the E-3A could 
contribute to the land battle by de
lineating for ground commanders 
force boundaries and status. 

Because of their mobility, the 
NATO AWACS are also less vulner
able than ground-based radar and 
have an additional ace in the hole by 
being able to vector protective fight
ers against intruders coming their 
way. 

Such inherent electronic counter
countermeasure features as low an
tenna sidelobes and chaff rejection 
circuitry allow the E-3A to operate 
more successfully than other gener
ations of AEW aircraft against air
borne and ground jamming. The 
E-3A radar also has the ability to 
determine the relative bearing of an 
enemy jammer with its radar in ei
ther an active or a passive-non
transmitting or "listening"-mode. 
The aircraft's mobility enables it to 
apply jammer avoidance tactics 
when necessary. 

In the maritime surveillance role, 
NATO AWACS can detect and track 
not only enemy shipping but, for 
example, can also warn carrier task 
forces of aerial-or smface-dan
ger headed toward them. Concern
ing seaborne matters, it should be 
pointed· out that two of the three 
major "customers" of the NATO 
Airborne Early Warning Force 
Command are the Supreme Allied 
Commander Atlantic and Allied 
Commander in Chief Channel. 

Joint Operational Force 
This abbreviated report on the 

NATO AWACS wouldn't be com
plete without a capsule discussion 
of the events taking place at 
Geilenkirchen AB. There, the first 
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wing-size multinational flying unit is 
forming up. Currently at about I ,900 
people, this force is expected to ex
pand to some 2,242 with the advent 
of the full complement of eighteen 
E-3As organized into three squad
rons by I 985. 

The air forces of eleven nations 
are represented, generally in pro
portion to their financial investment 
in the program: Belgium, Canada, 
Denmark, Germany, Greece, Italy, 
the Netherlands , Norway, Portugal, 
Turkey, and the US. An interesting 
sidelight is that while contributing 
no personnel, Luxembourg has a fi
nancial stake in the program and 
because of international legal com
plexities the aircraft are registered 
in that tiny nation. 

Allied Teamwork 
"'The nations' [as the allied 

members are referred to] have con
tributed people of very high cali
ber, " commented General Palmer
ton, NAEWF Commander. "En
glish is the international language of 
aviation," he noted, "and is also the 
common tongue spoken at Geilen
kirchen . While most of those as
signed by the nations to the base are 
fluent in English , others receive re
medial training to bring them up to 
proficiency." 

While few problems have arisen 
because of deficiencies in formal 
English, most misunderstandings 
occur through the use of idioms . 

"For example," pointed out Ger
man Brig. Gen . Klaus W. Rimmek. 
"how do you expect someone other
wise fluent in English to respond 
when asked, say, by an American 
associate, 'Do you read me?'" Gen
eral Rimmek is the E-3A Compo
nent Commander at Geilenkirchen. 

While the US has contributed the 
largest financial investment in the 
NATO AWACS program, Germany 
has provided the largest con
tingent-military and civilian em
ployees-at Geilenkirchen. Reflect
ing these major inves tments, at 
some point in the future the 
NAEWF Commander will be a Ger
man and the Component Com
mander an American . 

"In forming this international 
force, precedents are being set 
every day," commented Lt . Col. 
James Marshall, Deputy Command
er in charge of the E-3A Training 
Center. "Right from the start, multi-

national crews manned the aircraft 
both in the 'front end' [cockpit] and 
'back end' [where the system's elec
tronic equipment and staff are lo
cated]. 

"To a significant degree, historic 
national differences have been over
come in flying and staff positions, 
much like any NATO international 
military headquarters," Colonel 
Marshall noted. 

At Geilenkirchen, officers, en
listed people, and civilian employ
ees alike eat at the central mess hall, 
where special menus are tailored to 
ethnic differences. In disciplinary 
matters, however, each national 
group is responsible for its own per
sonnel. 

Simulator a Key Feature 
Responsible to the Training Cen

ter and one of the key features at 
Geilenkirchen is the Simulator Op
erations Branch. It is equipped with 
a Canadian-built "front-end" simu
lator for flight-crew training and a 
"back-end" simulator for AWACS 
mission instruction. 

Flight crews and AWACS mission 
specialists alike are thoroughly 
trained during a full spectrum of 
simulator familiarization before 
they ever set foot in the aircraft for 
operations. • 

As befitting the European en
vironment, the simulator training 
stresses operations in bad weather. 

"Simulator scenarios include vi
sual scenes depicting operations at 
the FOBs so that deploying aircrews 
will be familiar before ever flying 
there," noted simulator instructor 
Capt. Ken Ellis. "While the indi
viduals may vary, the ultimate ob-· 
jective is to put entire crews through 
entire missions in the simulator." 

While initially E-3A personnel 
were trained Stateside to create a 
cadre, the mixed force at Geilenkir
chen is geared to train all its own 
people across the board, and has 
developed courses to do so. 

This has been a Herculean task 
considering that on the flying side 
alone there are twelve separate 
courses (for the four cockpit and 
thirteen AWACS mission slots). At 
Geilenkirchen are also trained the 
personnel assigned by the nations to 
staff the Forward Operating Bases. 

On the maintenance side, stu
dents spend mornings in the class
room and afternoons in the shops. 

AIR FORCE Magazine / June 1983 



"Language differences might pose a 
problem here except that mechan
ically inclined people of whatever 
nationality tend to speak an inter
national language, which has as 
its basic credo 'Let's fix it,"' noted 
Lt. Col. Jay Price, Commander of 
Squadron I (also known as "The 
University of Squadron I"). 

To educate the NATO alert appa
ratus on the potential capabilities of 
AWACS, people from the regional 
and sector operating centers and 
fighter pilots from NATO squadrons 
visit Geilenkirchen for short famil
iarization courses. 

NATO C3 Upgrade 
The Joint Tactical Information 

Distribution System (JTIDS) is a 
highly jam-resistant, secure infor
mation distribution system that pro
vides digital and voice transmis
sions for use in a tactical combat 
environment. JTIDS has been 
adopted as the basis for ECM-re
sistant communications throughout 
NATO. 

Further, in December 1978 JTIDS 
was selected for the NATO Air
borne Early Warning and Control 
Program. The equipment is being 
built under a multinational agree
ment in both Europe and the US. 
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But that's not all. NATO's string 
of radar air defense sites, NADGE 
(for NATO Air Defense Ground En
vironment), is currently being over
hauled to become JTIDS-capable. 
In this program-the Air Defense 
Ground Environment Integration 
Segment (AEGIS)-some forty-one 
NADGE sites are to be JTIDS
operational by 1985. Ultimately, 
NATO JTIDS is to be extended to 
tactical surface vessels and aircraft. 
(In the US, the F-15 has been ear
marked as the first fighter to receive 
JTIDS equipment.) 

The implications of these im
provements may well prove critical. 
Essentially, JTIDS will provide for 
the controlled exchange of air sur
vei II ance data between NATO 
AWACS and the NADGE system, 
eventually including the Nimrod 
Component. In terms of air defense, 
ground controllers will be able, 
among other things, to watch tar
gets detected and tracked by AEW 
radars. 

Germany is coproducing JTIDS 
terminals for installation at 
NADGE sites and has participated 
alone or in league with the UK in 
equipment compatibility tests to 
help achieve frequency clearances 
for JTIDS. 

Extending to mixed crews aboard the 
AWACS Component aircraft flying from 
Geilenkirchen AB in Germany is the 
multinational aspect of the NATO force 
assembled there. The E-3A program is 
the largest single, commonly funded 
effort in Alliance history. 

The development of JTIDS is a 
significant breakthrough in solving 
communications jamming and radio 
saturation problems. JTIDS will al
low an entire battle force on a com
munications network. And this 
while broadcasting vital informa
tion to everyone on the net in near 
real time. 

JTIDS uses time division multiple 
access technology, which means 
splitting each second of time into 
small fractions. Each communica
tor on the net pulses his message 
into the system as a data burst when 
his fraction of time rolls around. 
JTIDS has been described as a huge 
party line, but "subscribers" (termi
nals) on the line can't jam it up with 
chatter since they talk to each other 
electronically in their assigned 
transmission time slot. 

For either transmission or recep
tion, a JTIDS system has 98,304 in
dividual time slots, or I 28 time slots 
per second, with a primary line-of
site range of more than 300 nm. 
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The E-3A AWACS Component is but one 
segment of a broad NATO approach to 
solving the problem of C3 in today's 
technological environment. 

A Two-Sided Coin 
The JTIDS program is a coin with 

two sides-one involving the US 
military and the other NATO. A ma
jor segment of the first concerns 
equipping USAF E-3 AWACS Sen
try aircraft with Class 1 terminals. 
"In-line" production aircraft des
tined for TAC's 552d Airborne 
Warning and Control Wing at Tinker 
AFB, Okla., are to get them. The 
previously delivered "core" aircraft 
there will be retrofitted so that even
tually all thirty-four (USAF is hop
ing for an additional twelve) aircraft 
in the E-3 fleet will be JTIDS-capa
ble. 

In a related effort, under a joint 
Army/Air Force program, IBM 
Corp. has developed the Adaptable 
Surface Interface Terminal (ASIT) 
to provid·e interface between 
AWACS/USAF's Tactical Air Con
trol System and the Army's Air De
fense System. 

"This will permit ground 'sub
scribers' to receive via JTIDS
equipped E-3s track data on their 
scopes," noted Lt. Col. Dan Busse, 
JTIDS Deputy Program Director 
with AFSC's Electronic Systems 
Division, Hanscom AFB, Mass. 

The Class 1 equipment was tested 
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at Eglin AFB, Fla., in 1981-82, has 
entered production, and will be 
fielded in a year, Colonel Busse 
said. 

Working with TAC, ESD is also 
developing a Class 2 terminal to 
equip a broader set of tactical 
forces, such as fighter aircraft. To 
this end, the Class 2 terminal is cur
rently in full-scale development and 
is slated to begin a flight-test pro
gram aboard an F-15 in October of 
next year. 

Once operational, said Donald C. 
Latham, DoD Deputy Under Secre
tary for C31, "not only will AWACS 
and F-15s be able to communicate 
vocally and digitally, but two 
AWACS, or two F-15s for that mat
ter, finding themselves in a heavy 
jam environment can switch to en
cryptically secure JTIDS voice to 
talk to each other free of enemy in
terference." 

According to Mr. Latham, "The 
E-3 will also be capable of an IFF 
[identification friend or foe] func
tion. For example, F-15s in the 
JTIDS net will appear as 'blue 
tracks' on the E-3's scope." 

Also in any future fighter 
equipped with JTIDS, a pilot should 
be able to dispense with maps and 
other hand-carried details of mis
sions in favor of a prerecorded cas
sette that plugs into his JTIDS con
sole. This would provide the where
abouts of threats and other perti-

nent data on his scope. Information 
on the cassette could be updated 
automatically as required from a 
ground station. Fighter aircraft 
have never had such a capability, 
Mr. Latham stressed. 

As visualized for fighter aircraft, 
display ranges could be selected to 
allow pilots access to data sent by 
other J'I1DS-equipped aircraft and 
C2 centers (AWACS or ground) that 
may be outside his own radar range 
or visual sight. 

A pilot could also display his 
route , waypoints, targets, air bases, 
recovery bases, and friendly, hos
tile, or unknown aircraft , as well as 
friendly or hostile ground elements 
and location of the forward edge of 
the battle area (FEBA). 

Further, a pilot could ascertain a 
friendly aircraft's fuel and weapon 
reserves, speed, and track to deter
mine if it could support him on a 
mission. He could also be advised of 
an enemy aircraft's altitude, speed , 
and track. The pilot could assign 
himself a target aircraft with notifi
cation being fed into the net so that a 
target/threat coordinator can be es
tablished, thus avoiding having two 
or more friendly aircraft attacking 
the same target. 

The US Army also is buying 
Class 2 terminals to equip units 
down to at least the division and 
brigade level. They'll be used in the 
short-range air defense role , and in 
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conjunction with the Army 's Posi
tion Location and Reporting Sys
tem, will make possible reports on 
the whereabouts of vehicles and 
even people. This type of equip
ment will be the size of pocket tape 
recorders. 

The Army visualizes a host of 
benefits. To suggest just two: The 
timely availability of target data 
from numerous sources for the 
rapid direction of artillery fire, and 
notifying short-range air defense of 
the vector of friendly aircraft re
turning from the FEBA to assure 
the planes against accidental op
position. 

Eventually, according to Mr. 
Latham, it also will be possible to 
pass E-3-acquired data at least 
down to the battalion level using 
JTIDS . "In a: reverse benefit," 
noted Mr. Latham, "data from 
ground forces can be passed up to 

the E-3 's capabilities, we see it 
evolving into a true command and 
control aircraft rather than simply a 
flying radar. As such, and with the 
Army sending up data on the 
FEBA, it should be possible for 
AWACS to work not only air-to-air 
but part of the air-to-ground battle 
as well," he added. 

Regarding the US Navy, under 
study are options to provide inter
operability with the other ~.:.rvices 
via JTIDS-equipped surface com
batants and aircraft of all types, Mr. 
Latham noted. 

On the European side of the coin, 
the JTIDS program is being shep
herded by the NATO Airborne Ear
ly Warning Program Management 
Agency (N APMA) headquartered 
at Brunssum in the Netherlands. 
NAPMA's JTIDS program is of a 
much broader scope, to include 
equipping NADGE ground sites 
with terminals. Regarding NATO 
E-3As, the ninth "in-line" aircraft 
scheduled to be delivered to 
Geilenkirchen next December prob
ably will be the first with production 
JTIDS. The previous aircraft will be 
retrofitted. The first four aircraft 
have been flying an air-ground inter
operability test program begun in 
1982. The E-3As can communicate 
via their conventional radios or the 
preproduction Class 1 terminals 
with two operational test ground 
stations located in Germany and 
Denmark. 
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Development of the next-genera
tion Class 2 terminal is the founda
tion of a NATO standardization 
agreement with the ultimate objec
tive of linking JTIDS capability with 
the Alliance-wide Multifunction ln
fo rmat ion Distribution System 
(MIDS). By the same token, the UK 
is formulating a plan to equip its 
Tornado fighters with Class 2 termi
nals to link them with Nimrod 
aircraft and the ground-based 
UKADGE system. This should also 
assure efficient interoperability be
tween Nimrod and E-3As. 

The EIFEL system (the German 
acronym stands for Electronic In
formation Command System for the 
Luftwaffe) was developed by the 
German Air Force and first went 
into operation at GAF's Allied Tacti
cal Operations Centers (ATOCs) at 
Kalkar and Messtetten. 

EIFEL and the ATOCs 
Finally, there is another major 

program to upgrade NATO's handle 
on C3 . 

Last year, EIFEL went into use at 
USAFE's ATOC at Sembach AB in 
Germany. And with the system's in
troduction at the British, Dutch, 
and Belgian site at Maastricht in the 
Netherlands, there will be complete 
standardization of the NATO 
ATOCs throughout the Central Re
gion. Eventually, all ATOCs will 
have computer-to-computer inter
faces through EIFEL systems. 

With the full implementation of 
highly sophisticated and automated 
tactical command control and infor
mation systems in the NATO Cen-

In effect, EIFEL has taken most 
of the slow and manual proce
dures-such as lengthy teletype 
transmissions-out of offensive air 
mission planning and tasking. 
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taken a giant step forward in its abil
ity to process data quickly in con
ducting offensive air operations. 

immediate and preplanned offen
sive air support tasking. EIFEL has 
been designed as a key element in 

American Blue-suiters at Geilenkirchen 
Currently, some 350 USAF people are assigned to the NATO E-3A Component at 

Geilenkirchen AB in Germany. That figure is expected to increase to 448 by 1985. 
The American experience at the base began in 1980 when blue-suiters assigned 

there grew to a force of seven. With the NATO AWACS program in an embryonic 
stage at that point, these and allied counterparts had to pretty much scrounge for 
what they needed until logistics support was properly organized. 

Even now, other than several enlisted dormitories, there is no housing available 
on the base. So single blue-suiters and families alike must live "on the economy"
off base and within the outlying German communities. This has resulted in an 
interesting assimilation of certain aspects of each other's culture. 

For example, American newcomers are warned never to imbibe and then drive. 
The German police are empowered to see forcibly to the administration of blood 
alcohol tests of suspect drivers. 

For administrative purposes, all blue-suiters at Geilenkirchen come under the 
jurisdiction of Detachment 7 of the 1141 st Special Activities Squadron. Detachment 
7 is commanded by Maj. Scott Brown, who with wife Capt. Jo Brown is one of eight 
blue-suit joint-spouse couples assigned to Geilenkirchen. An adjunct to Capt. Jo 
Brown's military duties is her role as Schools Officer for American dependents. 

"What started as a few leased classrooms in a nearby former monastery and 
eighty-nine students has evolved into the use of five good-sized buildings and 
almost 400 students," she noted. Although mostly Americans, several other na
tionalities also attend. 

Captain Brown is responsible for logistics support for the school through conven
tional DoD funding for dependents. This is no mean feat. "I manage an annual 
budget of $700,000 that includes monies for some day-to-day operations as well as 
bus and custodial contracting," she noted. 

To ensure compliance with the bus contract, Captain Brown checks the service 
herself. ''This has meant many early-morning and afternoon trips. Needless to say, I 
have become intimately familiar with the backroads to the more than fifty towns to 
which school bus service is provided," Captain Brown declared with a grin. 

Out-of-the-ordinary duties seem to be the norm for Americans at precedent
pioneering Geilenkirchen. MSgt. Clayton Shelley, for example, is helping to estab
lish an international military police force on base, the first such unit in history. 
Making this formidable task interesting is the maze of authorities, jurisdictions, and 
other legalities that must be navigated in creating such a force. Complicating 
Sergeant Shelley's efforts is that regulations and manuals for governing and train
ing must be written from scratch. 
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the conduct of both. "For example. 
any of the air bases in an ATOC 
EIFEL net can punch into the sys
tem the status of its runways, air
craft, and crews," noted Lt. Col. 
Samuel B. Thompson, USAFE 
EIFEL program manager. "Thus. 
the ATOCs know what sources are 
available for immediate commit
ment." 

EIFEL drastically "decreases the 
length of the preplanning cycle from 
the time general guidance is re
ceived from-in the case of Sem
bach-the 4th Allied Tactical Air 
Force until the tasking order is 
transmitted to the designated 
wing," Colonel Thompson noted. 

The key is the host computer at 
the ATOC that stores and processes 
information. This is linked to higher 
headquarters and subordinated 
units alike by dedicated, secure, 
and redundant land lines. For exam
ple, Sembach ATOC is linked not 
only to its main operating bases in 
Germany but to bases in the UK as 
well. To demonstrate the extent of 
the coverage, it might be useful to 
list those with terminals plugged 

1, into Sembach ATOC EIFEL: 
MOBs, Deployment Bases, Air 

Support Operations Centers, Con
trol and Reporting Posts, Opera
tions Support Center at Ramstein 
AB , Combat Operations Intelli
gence Center, Tactical Fusion Cen
ter, Sector Operations Center-3, 
4ATAF Static War Headquarters, 
and NATO Operations Support 
Cell. 

At such mobile sites as the 
ASOCs and CRPs, the EIFEL 
equipment has been ruggedized. 

For the twenty-four-hour pre
planned mission cycle, target and 
resources assignments are transmit
ted to the Sembach ATOC from Al
lied Air Forces Central Europe via 
4ATAF. In the form of a daily opera
tions order, these instructions are 
the basis for the ATOC to initiate its 
daily cycle on the use of attack re
sources in its area. 

"After a review of the availability 
and readiness of these resources," 
commented Colonel Thompson, 
"missions are identified and appro
priate wings assigned specifically to 
them. The ATOC picks the weapon 
systems, determines the number of 
sorties, time over target and ord
nance, and arranges for tactical 
control." 
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This is where EIFEL is especially 
useful , noted Colonel Thompson. 
'There is sort of a building-block 
approach here, with all this essen
tial data appearing on the console 
of, say, the particular wing to be 
tasked. Thus, the wing receives pre
liminary notice of the elements of 
the final Air Task Order (ATO) and 
can start to get its ducks in a row." 

While the ATO, or "frag," is still 
produced manually, it is greatly 
speeded up by console displays and 
printouts from the EIFEL data 
bank. 

Meanwhile, an Air Support Op
erations Center may key in a re
quest for an immediate mission. 
Surveying existing resources, the 
ATOC may accept or refuse. If the 
mission is turned down, the request
ing agency is automatically notified 
and given a reason for the refusal. If 
the mission is accepted, the ASOC 
will complete the planning and task 
the appropriate unit. 

Whether a mission is immediate 
or preplanned, the ATOC will moni
tor, coordinate, and evaluate it. 
Data about critical factors-i.e., 
losses and results-can be entered 
into the EIFEL computer either at a 
remote site or at the ATOC. These 
are automatically available to all 
concerned, with mission data dis
played, analyzed, or modified at 
any time. 

The optimum objective is to have 
all four EIFEL systems interfacing 
so that higher-level NATO com
mand centers can exchange data 
and eventually provide cross-task
ing. 

In October 1982, the US Depart
ment of Defense and the German 
Ministry of Defense agreed to an 
EIFEL follow-on program, with the 
other interested NATO Central Re
gion countries formally informed of 
the action that November. Cur
rently, US funding for EIFEL R&D 
is about $3.5 million in each of the 
next five years. 

Other C3 "Thresholds" 
Finally, the Air Force and NATO 

have what may be termed in the 
"threshold" phase other systems to 
upgrade C3 capabilities. 

OASIS (for Operational Applica
tions of Special Intelligence Sys
tems) was initiated in 1978 to devel
op the capability to receive, corre
late, and disseminate warning and 
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force assessment (dynamic order of 
battle) intelligence rapidly to AF
CENT/ AAFCE and US/NATO in a 
form usable by decision-makers. 

"To this end, an OASIS 'assess
ment center' is in operation at the 
NATO command and control 
facility at Boerfink near Ramstein 
AB," noted Mr. Latham . "In the 
large and modern bunker at Boer
fink are OASIS displays and com
puter capability into which is chan
neled over a secure voice and 
intercom system information from a 
wide variety of sources, including 
extremely high-level intelligence." 

According to Mr. Latham, 
"OASIS has successfully automated 
the basic tasks of intelligence ana
lysts and significantly improved the 
ability to receive, process, and dis
seminate large volumes of near-real
time air situation intelligence crit
ical to NATO." 

While very promising for the fu
ture, OASIS has received a develop
ment setback due to budgetary re
straints. No FY '84 Air Force funds 
have been allocated for the pro
gram. 

On a smaller scale than OASIS 
but with the same objective of im
proved C3 is the LOCE testbed sys
tem located in the Combat Opera
tions Information Center at Ram
stein AB. LOCE (for Limited Op
erational Capability for Europe) is 
an offshoot of the joint Army/Air 
Force program toward "information 
fusion" to help field commanders 
make use of target data by assessing 
the input of a multiple set of termi
nals leading from US Army, Air 
Force, and NATO sources. 

The objective is decision-making 
in terms of allocating and directing 
forces in a rapidly moving, con
stantly changing battlefield situa
tion. (This capability would go be
yond that of NATO AWACS, Mr. 
Latham points out, although 
AWACS data would be fed into 
LOCE.) 

The first of a kind of this type of 
assessment, a more capable follow
on system under a joint Army/Air 
Force agreement is expected to be 
deployed in the next three or four 
years, Mr. Latham added . 

One feature of the new system 
might be LOCE assessment centers 
located for survivability in remoted 
vans linking the sensors and com
mand centers via the ATOCs. ■ 
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ONLY THE 

IS MISSING 
The AEL Ground Jammer. 

It's t~e closest thing to the real 
thing for evaluating EW system 
---~ ------- D ---•---- 4-L -r ''V" .... ••0<• •••• - - -~ ••••• • ~. • ••• 

Ground Jammer simulates 
the high power electronic 
threat environments 
encountered during actual 
confrontation with hostile 
forces. 

The Ground Jammer is one 
example of AEL expertise in 
state-of-the-art EW technology. 
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expertise can work for 
you contact AEL at 

the number below. 

♦ 

American Electronic Laboratories, Inc. 
Subsidiary of AEL Industries. Inc. 

© 1982 American Electronic Laboratorlea, Inc. 

P.O. Box 552 
Lansdale, PA 19446 
(215) 822-2929 
TWX: 510-661 -4976 
Cable: AMERLAB 
Washington Area 
Suite 204 
1725 Jefferson Davis Highway 
Arlington, VA 22202 
(703) 979-0930 

AEL has immediate, long-term 
employment opportun ities in many 
challenging advanced technology 
areas. For more information, contact: 
Director of Recruitment 
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T:oday, increasingly, commanding officers must make rapid decisions on received data they 
can only a.ssume to be free of transmission error. The executives, scientists, and engineers 

of the Bell Network have developed communication concepts enabling commanders to be 
certain, instead. 

Consiuer this scenario: Your heauquarters is the 
center of a widely dispersed, high-speed data 
distribution system able to transmit and receive 
56,000 bits of data per second, 99.5% error-free. 

The concept is called Data Management 
through Bell's Data Information Systems. And 
one ot its key services 1s caTiect vu::;, or 
DATAPHONE® Digital Service. If the power of a 
commanding officer's decision lies in its accuracy, 
then DDS is a critical command asset. 

The 99.5% error-free figure is possible because 
DDS is a completely digital system, eliminating noise and distortion. At data transmission speeds of 
less than 56,000 bits per second, DDS guarantees even greater accuracy. Also contributing to the 
99.5% figure are the triple self-<:orrec mg features of centralized trouble-detection, and built-in 
diagnostics and redundant circuits. 

As the largest digital network in the world, DDS is now being employed by the computers of the 
Defense Nuclear Agency and the Defense Advanced Research Projects Agency (DARPA). In its first 
phase of conversion to DDS, DARPA has saved nearly $400,000 annually in downtime and 
retransmission costs. DDS's cost savings are significant. But more to the point, DDS provides 
increased certainty to a commander's decisions. 

Open a line of communication with the most powerful communication network in the world, the 
ubiquitous Bell Network. Meet us at the Armed Forces Communications & Electronics Association 
Show, Booth C-401, Sheraton Washin~on Hotel, June 14-16 1983. Or call our Account Mana er. In 

as mgton, .C., 4 7:0177. Elsewfiere, 1800 '12~-2988. 

Communication Concepts from the Bell System 

Expanding your ability to communicate. 
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A Continental Outlook On 
Airborne Early Warning 
Western Europe moves 
toward meeting its needs 
for long-look radar and 
improved C3 centers. 

BY MARK BERENT 

T HE NATO Airborne Early 
Warning (NAEW) program is 

coming along better than expected 
in many areas, slower than desired 
in others. Equipment is arriving, the 
multinational command and opera
tional structure is in place, and 
training has begun. All this since 
1980. At Geilenkirchen AB, Ger
many, air and ground crews from 
eleven NATO countries (Belgium, 
Canada, Denmark, Germany, 
Greece, Holland, Italy, Norway, 
Portugal, Turkey, and the US) are 
flying and maintaining six NATO 
E-3A Airborne Early Warning 
(AEW) aircraft. Eventually, thirty 
multinational aircrews will be as
signed to operate the eighteen 
E-3As that will be in place by 1985. 

This E-3A component force is the 
first NATO flying unit. Since NATO 
is not a national entity, the E-3As 
are registered in Luxembourg. The 
front-end crews say the airplane (a 
modified Boeing 707-320) is a de
light to fly; the back-end crews (mis
sion specialists at nine consoles) say 
the Westinghouse APY-2 land-and
sea surveillance radar is exceeding 
spe_cifications. English as the com
mon language works just fine. Mul
ti national maintenance works. 
Even the food is .great. From the 
operating standpoint, everybody is 
happy. 

The Force 
And at SHAPE Headquarters in 

Belgium, where the Force Alloca
tion Group (The Force, as they call 
themselves) is located, the bosses 
and planners are happy with how 
well NAEW is integrating into the 
NATO air defense system without 
any desk-pounding political prob
lems. 
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The Force has operational con
trol over the E-3A Component (as it 
will with the eleven British Nimrod 
Mk 3 AEW aircraft when they begin 
to come on line later this year). The 
Force responds to the requirements 
of the three major NATO com
mands: SACEUR, SACLANT, and 
CINCHAN (Supreme Allied Com
mand Europe, Atlantic, and Com
mander in Chief Channel). The 
Force receives the NATO command 
requests, looks at E-3A availability, 
establishes priority, then allocates 
aircraft where and when they are 
needed by the commanders in 
the NATO Air Defense Ground 
Environment (NADGE) system. 
NADGE uses the E-3As to augment 
its forty-plus ground stations. Since 
radar beams go out in a line of sight, 
the pulses cannot see around moun
tains or beyond the curvature of the 
earth. The E-3A solves this by tak
ing the radar higher. From several 
miles up, it can see farther, and its 
look~down features enable it to sort 
out low-flying aircraft from the 
ground clutter in radar returns. 

Thanks to the E-3A's on-board 
computer, the days of weapons con
trollers using grease pencils and 
"handy dandies" (a plastic ruler
like device used to plot radar return 
tracks on the scope) are long gone. 
Communication with the fighter 
force, however, is still by UHF radio 
channels in clear voice. 

That makes some people ner
vous. It means that all fighter direc
tions and target information, as spo
ken by the weapons controller, are 
neither secure nor jam-proof. Fur
thermore, a clever Warsaw Pact sig
nal intelligence operator can tape 
the controller's voice and quickly 
play back selected commands to the 
fighter pilot in an attempt to spoof 
him off target. 

JTIDS a Solution? 
There is much talk about JTIDS, 

the Joint Tactical Information Dis
tribution System, as a solution. By 
using time division multiple access, 

everyone's computer "talks" to 
everyone else's. That is to say, all 
target and threat information and all 
friendly force positions are continu
ously available in a computerized 
format to everybody on the net
work. Each can receive or input 
data according to his particular 
need and situation. The receiver's 
terminal displays selected sips from 
the fire hydrant volume of available 
information. And JTIDS is node
less: it doesn't require any central 
processing station. JTIDS can be 
used for ships, airborne or ground
based C3 stations, fighters, or strike 
aircraft. 

All well and good. But JTIDS is 
not yet on-line. NATO E-3As have 
it, but so far only two ground sta
tions are JTIDS-capable. No fighter 
or strike aircraft have it. 

"To have it" means one must 
have the terminal that can pick up, 
decode, and display incoming infor
mation as well as input, code, and 
transmit outgoing information. The 
biggest JTIDS terminal is called the 
Class I. It is used on the E-3As and 
in the ground stations, and it proba
bly will be installed on larger naval 
vessels. A smaller terminal, the 
Class 2, is suitable for fighters and 
strike aircraft. If developed, a man
portable terminal will be the Class 
3. 

The first fighter JTIDS equip
ment, the Class 2 terminal, will be 
installed in three USAF F-15s by 
1984 to test the system. Meanwhile, 
and much sooner, ground stations 
are being JTIDS-equipped with the 
Class 1 terminal, but even that re
quires an enhancement called the 
NATO Airborne Early Warning/ 
Ground Integration Segment 
(NAEGIS). NAEGIS hooks the 
E-3A real-time radar information 
into NADGE console displays. 
Hughes Aircraft is the contractor 
for this $400 million program. 

The six E-3As at Geilenkirchen 
are in a training-only status at pres
ent and will remain so until 1985. 
They train as high-altitude radar 
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In the 1970s, NATO was slow in making its AEW decision, so the British pressed ahead with the bulb-nosed Nimrod. 

surveillance platforms and control 
some airborne intercepts (called 
" hacks'' by the weapons control
lers). They do not provide close air 
support, or control any air assets 
except the fighters allocated to them 
in their mission-tasking message. 
As the training continues, however, 
and as ground commanders learn 
better usage of the E-3A, a two-way 
flow of tactics development will 
probably result. The point here is 
that N AEW has yet to be used to the 
maximum since nobody yet really 
knows all the ways it can be used . 
Among other things, it will probably 
evolve into an alternate command 
and control center. 

The E-3A in its NAEW role is 
forcing standardization, at least so 
far as terminology and tactics are 
concerned, from Allied Forces 
Northern Europe in Norway to Al-

lied Forces Southern Europe in 
Italy and all the ATAFs and 
NADGE centers in between. As the 
E-3A flies into any region, a local 
controller is at a console to help 
nudge and smooth standardization , 
and that 's a plus. 

l\ n1inus, at least for nO\\'. is that 
the current training syllabus for the 
E-3A component at Geilenkirchen 
has no provisions to practice aerial 
refueling, although the E-3A is per
fectly capable. 

And there is another minus. It in
volves airlift support for deploy
ment. The E-3A component has 
three forward operating bases 
(FOBs): Preveza, Greece ; Trapani, 
Italy; Konya . Turkey ; and a forward 
operating location (FOL) at Oer
land, Norway. So far there is no air
lift dedicated to FOB and FOL de
ployment. The Force, as it is now 

Mark Berent is a retired USAF fighter pilot who logged one year at a Montana 
radar site and four years in Southeast Asia. His most recent articles appeared 
in this magazine in the February '83 issue . Under the pen name of Berent 
Sandberg, he co-authors novels about a retired USAF fighter pilot. The third, 
Chinese Spur, is in bookstores now It is about current POWs/MIAs in SEA. A 
fourth novel is in progress . 
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with no special priority, will just 
have to stand in line with everybody 
else to present its movement re
quest. 

One suspects that dedicated tank
er and airlift support will be forth
coming. 

Nimrod Coming On Board 
As mentioned, NAEW also in

cludes the eleven British Aerospace 
Mk 3 Nimrods with their Marconi
Elliott land-and-sea surveillance ra
dar. Unlike the E-3A with its revolv
ing thirty-foot radome atop the fuse
lage, Nimrod has large nose and tail 
radar scanners to provide 360-de
gree surveillance . Just as the E-3A 
ai1framc is a modified transport , so 
the Nimrod is a variant of the de 
Havilland Comet 4C transport. 

In the late I 960s, as aircraft pen
etrator tactics evolved into high
speed, low-altitude dashes to avoid 
ground-based radar, the British be
gan looking at adaptation of the 
early Mk I Nimrod maritime sur
veillance aircraft for overland cov
erage. Simultaneously, NATO plan
ners realized the same deficiency 
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and stated they would seek out an 
airborne radar platform. The British 
joined that effort and more or less 
put Nimrod Mk 3 on the back 
burner. 

By March 1977, however, NATO 
still hadn't defined what it wanted to 
buy. The British decided to press 
ahead with the Mk 3 as their share of 
NAEW. Eleven Nimrods are sched
uled to supplement the eighteen 
E-3As. Like the NATO-owned 
E-3As, the British-owned Nimrods 
will be under operational control of 
the Force. 

At the moment, Nimrod front
end crews are performing flight ac
ceptance checks while back-end 
crews are getting checked out on the 
ground with the Marconi radar. It 
has been said E-3A overland sur
veillance is better than Nimrod's, 
so Nimrod will probably patrol 
NATO's northern flank, which in
cludes the Baltic and North Sea re
gions. 

The British are also looking into 
just what communication method 
they should use. If NADGE uses 
JTIDS, so must Nimrod. The RAF 
also has to decide whether to use 
JTIDS. If USAF does, the RAF 
probably will. 

When Nimrod is operational it 
will fly out of RAF Waddington, 
northeast of London in Lincoln
shire on the North Sea coast. For
ward operating locations will be 
Kinloss in Northern Scotland and 
St. Mawgan on the southwest tip of 
the UK. 

AEW Low French Priority 
Since the early 1970s, the French 
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also have been looking into AEW. 
Currently they use Atlantic and 
Neptune aircraft for sea surveil
lance, but have no overland capabil
ity in the air or on the drawing 
board. Current ground-based radar 
sites use a ground observer corps to 
detect and identify low-flying air
craft. 

Realizing that an AEW capability 
was needed, the French looked at 
Grumman's E-2C Hawkeye and 
Boeing's E-3A Sentry a few years 
back. First it was rumored they 
would tip toward the E-2C, then to
ward the E-3A. The E-2C seemed 
less expensive and better suited for 
naval use. E-3A proponents pointed 
out that the French Air Force al
ready has Boeing experience with 
their KC- l 35Fs and that, further
more, the E-3A is compatible with 
the NATO buy. 

Also considered by the French is 
their Transall C.160, a twin-turbo
prop transport slightly larger than a 
C-130. Transall use would require 
purchase or fabrication of back-end 
radar and computer systems, prob
ably from the Nimrod system. All in 
all, any domestic option would be a 
costly enterprise. 

But so would E-2C or E-3A pur
chases. Since the Mitterrand gov
ernment came to power in 1981, the 
franc has been devalued three 
times, unemployment is at a post
war high, inflation is at twelve per
cent, and the foreign deficit is more 
than $1 billion. 

On top of all that, AEW is not a 
very high priority in French defense 
planning. The French are going 
heavily into nuclear deterrence. In 
fact, nearly twenty-five percent of 
the defense budget goes to nuclear 
forces . French military aircraft 
buys dropped about fifty percent 
this year. So it really looks as if 
France isn't going to buy or fabri
cate any sort of AEW. 

Weaving the Net 
All of these options are being dis~ 

cussed by NATO planners as they 
try to weave together an air-to-air, 
air-to-ground, and ground-to
ground net that is secure, jam-proof, 
and fast. 

Apparently, there was no E-3A 
surveillance in the area when an 
Mi-2 Hoplite helicopter flown by 
two defectors crossed the Baltic 
from Poland to Sweden in February. 
As to why some part of the system 
did not detect the helicopter, an ex
perienced USAF major says: "We 
aren't defending against just one. 
NAEW detects unusual movement 
and activity long before a strike can 
be mounted. Then, if an air battle 
results, we'll get that one or any 
others that come across." 

And that in itself can serve as a 
deterrent, as shown by six deploy
ments of USAF E-3As since 1979 
from Saudi Arabia to Korea to 
Egypt and a few places in between. 

Call it Radome Diplomacy if you 
like. It works . ■ 

The French looked at the E-2C Hawkeye as a low-cost solution to their AEW 
requirement. The E-3A and the Transa/1 C.160 were considered, too. While the 
capability is needed, the French economy is in trouble and France may not buy or 
fabricate any sort of AEW. 
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With Garrett's Standard Central Air Data Compu~er (SCADC), 
todays military aircraft can get a new lease on tomorrow. 

Extending the useful life of 
military aircraft into the 1990's 
is already an economic neces
sity. And now it's an economic 
reality with the aid of 
Garrett's Standard 
Central Air Data 
Computer 
(SCADC). A 
standardized, 
digital com
puter sponsored 
by DOD which will help guide 
avionics into the future. 

Our SCADC can retrofit 28 
different models of these 
essential Air Force and Navy 
,.., ; .,.,...., ... ,... .t.._ ,1..l .... .r,. I"' I'") r, C 0 1 ,11 
,_a11,. 1 1_, , , •-• I•_• _. L 1 •-~ ,._i , ,_ • .1. t~ , 

KC-135, A-4, A-6, E-2, A-7, 
F-111, F-4. And other aircraft. 

Best of all, it will provide im
proved air data measure-
ment at the lowest possible life 
cycle cost. Because in each of 

the SCADC's four 
configurations, 

there's an 
85%com
monality 
of the 

core elec
tronics which 

will greatly simplify training, 
logistics, and support. There's 
also a Built-In Test capability 
providing 98% fault isolation. 
And with MIL-STD-1553B 
~~~~ h:I:+, , +h~ C-0 A r,r, ~II ~ , .. ~ 
, ~• 4 }-- J .. .. ,1,1 , j' t • ■ •'\. ~ I •~..I • •• "' " - ' f .. . . .... ,. "' , _ , 

aircraft to use the most 
advanced weapons and elec
tronics systems. 

All of which means greater 
aircraft availability, lower costs 

for spare parts and maintenance, 
and much higher reliability 
than existing electromechanical 
analog computers. 

At Garrett, our advanced 
technology in electronics has 
helped us become the world's 
largest supplier of air data 
equipment, with nearly 70,000 
units already in service. Add to 
that 27 years of air data experi
ence, and you have a company 
ready to meet production re
quirements for new and retrofit 
aircraft as early as 1983. 

Bringing them one step 
closer to tomorrow. 

r~~ ~ -~ ·- .i:~--- ~•·~- ~-·
• \ _.l't to ••II• .• ti 111 , t It U_ l !_l\_,II t 1 l _ o t _ ,li I 

tact: SCADC Sales Manager, 
AiResearch Manufacturing 
Company, 2525 West 190th 
Street, Torrance, CA 90509. 
Or call : (213) 512-1025. 
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The Operational Force Multiplier 
PAVE TACK Target Designat<>r System is the United Sta,es Air Force's only 
operational precision laser designator with day/nigh< adverse weather capability 
for high performance aircraft. Based on USAF operational experience, Pave Tack 
is a proven force multiplier that significantly increases fi rst pass mission 
effectiveness and aircraft survivability. 
□ Pave Tack can quadruple the capability of airceaft, providing unmatched per· ===== for.mat1Ceotin€ler4he,m0st0 di1Hcultcl!ttaCR-OOl'lditi,m 

□ Pave Tack pr©Vides precise aircraft position 
updates, long range target acquisition, and laser 
guided and unguided weapons delivery with 
surgical accuracy. 
D Pave Tack is designed to be carried on high 
performance aircraft, and is presently operational on 
the F-11 lF, and will soon be on the F-4E and RF-4C. 

~ Ford Aerospace & Communications Corporation 
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From telephones·to sateHite terminals, USAF's communic~tiens 
needs are evolving and its appetite tor information 
services is growing. 

BY CAPT. MICHAEL B. PERINI, USAF, CONTRIBUTING EDITOR 

FROM an aircraft el'ew chief to a 
missil~ silo launch control of• 

fleer. the Air Force re-lies on com
munications people and equipment 
to convey information from one per
son or place to another. 

What is being done to ensure that 
essential communication sorvices 
like telephone, m~ss~ge. or data 
precessing will be prqvided during 
war'? Thii- article to-oks at some of 
today's problems. cxistiqg commu
nication!> systems, and break-

tbrQughs in technology, and reports 
on the primary command responsi
ble for engineering. installing. main
taining. and operating much of the 
equipment now in use or soon to be 
in the inventory. 

The Problems Ahead 
Soviet military fQrces are ex

pected to try t0 destroy communi
cation~ faciHtics. or at least to ham
per their use by electronic jamming. 

The Air Force is working. to less-

en the communications degradation 
that would occur during a conflict. 

.. The first problem we must solve 
is readinescs." says Maj. Oen. Rob· 
ert F. McCarthy, Commander of Air 
Force Communications Command 
(AFCC). "The users need more reli-
able, durable equipment that is jam- , 
resistant and secure.·· 

Man.y of the communieatfon facil
ities managed by AFCC-control 
towers. radar approach control 
units. and landing aids-are located 
near runways. a prime military tar
get. ·•We expect collateral damage 
and must ensure that our communi• 

Tropospharric-antan• 
nas at Sahin TepeSJ, 
Tvrkey. When gre'at· 
er disienoes are re
quired, oommunica
t/ons sigrrals are 
transmitted by rro
poi,pfrerlc scatter 
rec~/Ve(S sixty•fl.ve 
to 40'b miles apart. 



cations are survivable. anU redun
dant.•· says Oeneral Mc~arthy. Fa
c_ilities arc now being hardenc4 to 
minimize wartime damage. In addi
tion, afr traffic controlle'rs are being 
equipped wi th new protective 
masks lhal will po1mit them to com
municate better with pi lots in a 
chemical ~rfure environment. 

Making a sJmple phone: call , he 
says. will be more difficult during, 
war. "We mus't be sure thm the path• 
way to keep vital informatfon flow
ing during all stages of conflic,t 
remains dpen, '' he adds. 

The 'O~ghal European Backbone 

program, which r.eip)aces and im
proves the main microwave comt11u
nica1ions system in Eui:ope;, will in
crease rel iability, and capability. Al 
the same time, (,ransmitted data is 
enci;ypted so that if the transmis
sion is intercepted, the information 
·remains protected,. To help elimi
nate possible Sniper anti tenorist at• 
ta~k$:. Qe,ncral McCarthy say.s'fadl
ities in Europe are being "toned 
doWn''--camoufla,B'ed. In nddition,, 
physieal security is being increased 
by concrete revetment!> ana elec
tronic in,StrusioJl devices. 

Providing a logistics t~il to sup-

port communications require• 
men~s. which tu an· o\ltr~ea, area 
co.uld mean cQmpetltion for airlift. 
is &JlQther problem that is being 
Worked. "Se't,~nd years ago, for ex
ample-, we brougJll baek a IOt of the 
coinba.t communic•atlons gear from. 
overseas. We are now re.versiag this 
trend, .. General McCarthy says, 

The fir.s1 phase ef prepositioning 
$1.3 miUion worth of minor but es .. 
sential hardware items. such as an
tennas, reels of cable, and cable
spiking kits in Europe and the Pa• 
cific, has been completed. 

AF'CC maintains 300 di fferent 



types of equipment. For about 200 
of these, there are only twenty or 
fewer units in the field. While re
placing much of the old equipment 
with new hardware and keeping 
supply lines open (the command 
manages an inventory of more than 
$40 million in electronic spare 
parts), General McCarthy says he is 
also restructuring career fields. 
"We are overspecialized today," 
General McCarthy acknowledges. 

A test program is in progress with 
Air Training Command to train 
technicians to work on a family of 
related equipment rather than on 
one-of-a-kind hardware . The first 
class of forty-six out of 150 techni
cians was expected to graduate in 
May. 

Even so, other people issues re
main. Three-fourths of the com
mand's 50,000 people work in high
technology career fields that are 
easily transferable to the civilian 
sector. Engineer retention, how
ever, remains high; civilian engineer 
jobs are ninety-seven percent filled 
and military electrical engineer re
quirements are eighty-five percent 
filled. But airman reenlistment rates 
are below the Air Force average. 
Thirty-one percent of the Air 
Force's total isolated tour slots are 
in AFCC. In addition, the command 
has 2,400 assignments to locations 
where there are no family facilities . 

Initiatives to improve retention 
rates include job enrichment pro
grams , facility improvement plans , 
and, as mentioned previously, skill 
restructuring. 

The command is supplemented 
by 187 reserve forces units with 
more than 15,000 people who con
tribute more than 79,000 days an
nually. "Without these responsive 
and committed people, no amount 
of modernizing, automating, or 
equipment procurement will add to 
readiness," General McCarthy em
phasizes. 

The Air Force still has problems 
of communications interoperability 
with other services and allies. "It is 
absolutely necessary that our sys
tems interoperate with each of our 
services and our allies, particularly 
in the NATO environment, so we 
can avoid mismatches in equipment 
and procedures," General McCar
thy says. 

New acquisition and cooperative 
programs will help relieve these 
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problems. The Joint Tactical Com
munications Program (TRI-TAC) 
will provide improved secure digital 
communications for US and allied 
tactical forces. TRI-TAC equipment 
ranges from telephones to radios to 
complete communication systems. 
AFCC receives the first message 
switches this summer. 

The Navstar Global Positioning 
System (GPS) is a space-based ra-

ABOVE: Giant billboard-shaped 
antennas are the telltale mark of 

tropospheric scatter communications 
sites. RIGHT: Transportable strategic 

tactical satellite terminals are also 
entering the inventory. (USAF photos) 

dio positioning/navigation system of 
eighteen satellites that will provide 
extremely accurate, worldwide, 
three-dimensional positioning and 
velocity information coordinated 
with Universal Time. The US is de
veloping GPS with the participation 
of nine other NATO nations. The 
system is expected to reduce pro
liferation of navigation aids. AFCC 
is tasked with maintaining much of 
the communication and automated 
data-processing equipment and 
ground antennas and station moni
tor sites. 

Building a Military 
Communications System 

Effective command and control, 
or C2 , requires more than the ability 
to transmit an order to "launch." 
Backing up such capabilities is a 
communication system that is vital 
in ordering replacement parts, coor
dinating personnel movements, and 

arranging by phone and message all 
the details that will make a military 
force responsive. 

In order to allow the National 
Command Authorities (NCA) to ex
ercise centralized control of the na
tion's military forces, what is known 
today as the World-Wide Military 
Command and Control System 
(WWMCCS) was created. It is the 
backbone of our present national-

level C2 structure. WWMCCS is not 
a single new system built from the 
ground up. Rather, it is primarily the 
integration of several existing sys
tems and a few new subsystems. 

Lessons learned from the Israeli 
attack on the USS Liberty in 1967, 
the capture of the USS Pueblo in 
1968, and the shooting_down ofa US 
EC-121 by North Korea in April 
1969 showed that the mission-ori
en ted components were inade
quately linked and not subordinated 
to the central command system. To
day, the Chairman of the Joint 
Chiefs of Staff is responsible for 
management of WWMCCS. 

Support of the NCA is the 
WWMCCS's main mission. It is the 
means of receiving information for 
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Getting pilots to the target is a 
Texas Instruments specialty. 
Take Tl's Automatic Terrain
Following Radar (TFR) pod, for 
instance. This radar will provide 
F-16 and A-10 pilots with 
day/night low-altitude operation 
with adverse weather and ECM 
capability and is readily adap
table to the F-15E and HH-60D. 

TI TFR systems are currently 
flying on F-111, RF-4C, A-7D/E, 
C-130, HH-53 and the European 
Tornado aircraft. In addition, TI 
produces sea surveillance radars 
for the S-3A/B, P-3C, SH-60B, 
HU-25A, and several interna
tional customers. 

Texas Instruments is also on 
target in defense suppression, 

FLIR systems, communica
tion/navigation, and image pro
cessing. All featuring tomorrow's 
technology. today. 

Texas Instruments Incorporated 
Radar Systems Divisio~o 
P.O. Box 226015 'n 
MIS 228 U/ 
Dallas. TX 75266. 

TEXAS INSTRUMENTS 
IN C ORPORATED 

.. .. 



decision-making and providing di
rection to the unified and specified 
commands. WWMCCS also sup
ports the JCS and the C2 systems of 
the subordinate commands. 

The Air Force's role in WWMCCS 
is broad-acquiring and operating 
more than seventy percent of the 
system. AFCC has recently been 
involved in upgrading the WWMCCS 
lntercomputer Network (WIN) by 
reorienting circuits to even out traf
fic flow to improve survivability. 
The command is also installing the 
C-30 Interface Message Processor, 
a minicomputer that acts as a rout
ing switch. 

Communications that support 
WWMCCS are provided through 
the Defense Communications Sys
tem (DCS), managed by the Defense 
Communications Agency (DCA). 
The DCS is a composite of DoD
owned and -leased telecommunica-
, I I , I 

I , all< •• -., I I 1·- :,1 .,_, I ><I-•• I ::;; I I a;; I 1,A.' 1 I< .,_ •• I 11 < 

der DCA management control and 
operational direction. DCA pro
vides long-haul, point-to-point, and 
switched network telecommunica
tions needed to satisfy require
ments ofDoD and certain other gov
ernment agencies. 

More than 3,000 DCS sites are 
located in seventy-five countries 
and islands; almost 2,000 of these 
sites are overseas. Thus, the DCS 
provides the means to connect com
mand posts, weather networks, in
telligence networks, dispersed tac
tical units, headquarters supply 
agencies, large automated data-pro
cessing centers, facsimile ma
chines, and people-all by elec
tronic communications. 

The DCS does not include 
mobile/transportable communica
tions facilities organic to the mili
tary services like ship/shore/ship, 
air/air, and other tactical telecom
munications. Nor does it include 
base user/subscriber facilities and 
the on-site telecommunications fa
cilities associated with or integral to 
weapon systems and to missile 
launch complexes. 

"We act as the Air Force's opera
tional and maintenance command 
for DCS/Air Force interrelated sys
tems," General McCarthy says. 

Thus, AFCC provides a single 
Air Force point of operational con
tact for the DCA. In addition, the 
command operates and maintains 
forty-seven percent of the DCS. 
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The Air Force FY '84 budget re
quest includes $401 million for sup
port of DCS. 

AFCC's Role in Combat 
Communications 

"The communications services 
we provide today will essentially re
main unchanged during war," Gen
eral McCarthy says. 

The command provides ground 
and space communications to the 
Air Force and other federal agen
cies-everything from operating 
and maintaining base telephone sys
tems to managing the largest air 
traffic control system in the free 
world to providing long-haul com
munications support. 

The command is the most widely 
dispersed unit in the Air Force. Un
like other commands, AFCC does 
not own any bases. Rather, it op
erates as a tenant at more than 430 
' , . . " ' 
.!.•_••-~~:.,:_:_,!.!.:: ,:,:.,: '-'"'•-·.!. J ,::...:~:. •_ '- ·~•- •- :-r:. ., ,_ ,: -

mont, and in twenty-one foreign 
countries and island possessions. 

AFCC posses ses operational 
control and maintenance control of 
most communications responsibili
ties in the Air Force. Its technicians 
do not, however, repair on-board 
aircraft communications systems. 
Furthermore, they do not operate or 
maintain such Tactical Air Force 
(TAF) on-site communications fa
cilities as the Tactical Air Control 
Center, Control and Reporting Cen
ters, and Forward Air Control 
Posts. 

They do today, and would during 
war, provide a voice and data link 
from the TAF headquarters to the 
Joint Task Force headquarters, to 
bare-base locations, to the Airlift 
Control Center, and to home sta
tions. 

The command also provides tacti
cal satellite communications to all 
DoD and Air Force users as re
quested. 

"The President, OSD, and JCS 
may require AFCC services during 
a crisis," says General McCarthy. 
The Aeronautical Radio System, a 
general-purpose ground-to-air com
munications link at sixteen loca
tions worldwide, allows contact 
with aircraft anywhere. Special 
dedicated circuits on the system, 
operated through the Master Net
work Control Center by the 2045th 
Communications Group at Andrews 
AFB, Md., allow constant contact 

between aircraft carrying the Presi
dent, Cabinet members, and senior 
government officials and the White 
House Situation Room. 

At the Pentagon, the 2044th Com
munications Group provided com
munications during 1982 to the Sec
retary of Defense during his :trips to 
Europe, the Middle East, and the 
Far East. Tbe 2044th also maintains 
eighty percent of the critically es
sential C3 system i'.n the National 
Military Command Center . • 

The sensors that warn of attack
ing ballistic. missiles and enemy air
craft rely on communications and 
maintenance provided by AFCC. 
The command also operates and 
maintains ground stations in fifty
six locations linking major com
mand and control networks, includ
ing the National Emergency Air
borne Command Post ground entry 
points, SAC's Giant Talk facilities, 
llr. Tr'\ n A. T"\ '-- r, - ___ L _ .t. r'\. ______ .._ ~ ____ n __ _ 

ter located in Cheyenne Mountain, 
and Hq. USCENTCOM at MacDill 
AFB, Fla. 

In the air operations area, AFCC 
technicians maintain the NOTAM 
system that gives military aviators 
real-time information on airfields 
and weather conditions at distant 
bases. Digital weather computer 
switches, centrally located in the 
Pacific area, Europe, and the US, 
are used to distribute weather and 
NOTAMs to Army, Navy, and Air 
Force locations. Graphic products 
from Air Force Global Weather 
Central at Offutt AFB, Neb., are 
transmitted over AFCC facsimile 
circuits. "These circuits are critical 
to flying safety and data in planning 
and executing military operations," 
General McCarthy says. 

Deployable Communications 
Support 

"We must be able to move rapidly 
to any spot on the globe and support 
customer communications and air 
traffic service needs," General Mc
Carthy says. 

Combat communicators have 
more than 126 different pieces of 
equipment to operate, including 
power generators, field telephone 
sets, tropospheric scatter systems, 
and tactical satellite communica
tions equipment. "Equipment must 
be mobile, durable, secure, and 
easy to operate," he adds. 

Last year, the Quick Reaction 
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Package (QRP), a stepvan with both 
voice and record communications 
capability, was introduced to pro
vide minimum essential communi
cations for command and control 
within minutes of rolling out of a 
cargo aircraft. Designed and fabri
cated by AFCC personnel, forty
eight of the vans have been ordered 
by the Air Force to provide reliable 
communications in support of bare 
bases, reconstitution, humanitarian 
relief, and other worldwide con
tingencies. The first twelve vans 
will be based in the US and Europe, 
to be used by all major commands 
as needed. 

To become more responsive to 
the needs of the operational com
munity, AFCC is realigning its com
bat communication forces. "We are 
going from a posture of principal 
support for tactical air bases to a 
more flexible structure that permits 
tailoring packages of people and 
equipment to meet a specific re
quirement," General McCarthy 
says. 

At the same time, Air National 
Guard combat communications 
units are being realigned to provide 
more effective support. Seventy 
percent of the combat communica
tions support for exercises is pro
vided by 7,500 members of ANG 
units. In wartime they would rein
force the 3,000 active-duty combat 
communicators . 

Wartime air traffic control opera
tions will require deployable equip
ment and flexible procedures as 
well. Mobile equipment in the in
ventory includes such items as por
table control towers, radar ap
proach control vans, navigation and 
landing aids, and wind-measuring 
equipment. 

A recently completed two-year 
test program in the US and overseas 
demonstrated the capability to 
more than double aircraft launch 
and recovery rates. "The amount of 
space between aircraft on the 
ground and in the air has been re
duced, standard approach speeds 
set, and talk between pilot and con
troller shortened," says General 
McCarthy. 

Basically, the new procedures, 
now being implemented in USAFE, 
PACAF, and TAC, call for self-navi
gation of aircraft to predetermined 
points. Pilots then configure their 
aircraft in terms of speed and alti-
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tude in accordance with new guide
lines so as to accommodate a flow 
that will allow aircraft space as 
close as a mile and a half on final 
approach. 

To repair damaged communica
tions facilities, AFCC has formed 
some 650 active-duty and reserve 
force "E&l Ready Teams." The 
3,500 members of these teams rep
resent thirteen different E&I disci
plines. More than $4.3 million 
worth of support equipment for 
these teams is expected to be pre
positioned in Europe and the Pacific 
by FY '86 . 

"There will be less communica
tions during a conflict," General 
McCarthy acknowledges. "There
fore, communications discipline 
will be necessary, requiring people 
to learn 'work-around procedures' 
and thus making more effective use 
of the communication channels 
available." 

Exercising with degraded com
munications is now being written 
into deployment exercise plans and 
practiced in Brave Shield, Solid 
Shield, Blue Flag, and Global 
Shield . "Exercises allow alternate 
routing and reconstitution proce
dures to be practiced. Battle manag
ers also learn to function in a de
graded communications environ
ment," General McCarthy says . 

Breakthroughs and Trends 
Microchip technology and digital 

electronics are revolutionizing the 
equipment and the means Air Force 
people will use to conduct their 
work in the future . 

"The ever-present challenge of 
modernizing communications sys
tems to keep pace with our custom
ers' rising needs and expertise con
tinues to face us," says General 
McCarthy. 

In the past, base communications 
has evoked little interest in the re
search and development communi
ty because it has not been consid
ered C2 . "Just recently, it was rec
ognized that more command and 
control information passes through 
the base network than was pre
viously thought, and this local net
work is probably one of the weakest 
links in the transfer of information 
from user to user," General McCar
thy says. 

The Air Force FY '84 budget re
quest includes $258 million for im-

provements in base/support com
munications. The funding will be 
used to replace or modernize base 
telephone systems that, at some lo
cations-for example, Scott AFB, 
111.-date all the way back to 1938. 
New computer-controlled digital 
switching systems will save man
power through increased equipment 
reliability and automated mainte
nance diagnostics. To the customer 
it will mean a greater number of 
available lines, and, in some cases, 
such features as call forwarding, 
call transfer, and three-way calling 
without operator assistance . 

Many Air Force Telecommunica
tions Centers (TCC) are still in the 
"manual" mode . Messages at many 
bases must be typed by the origina
tor and then delivered to the TCC. 
The message is checked, routed, re
typed into a punch-type format, 
double-checked for accuracy, and 
then transmitted. Several programs 
are being implemented to reduce 
manpower in TCCs. The first, now 
nearing completion, is the consol
idation of TCC operations at bases 
that previously had separate on
base centers dedicated to individual 
users. 

Another program provides equip
ment that reads message forms, 
routes messages , and either pro
duces a paper or magnetic tape or 
transmits them via AUTODIN di
rectly, thus eliminating the retyping 
of messages. 

Furthermore, third-generation 
computer equipment that reads 
messages automatically and routes 
and transmits them is being in
stalled at bases with large message 
volume. Remote computer termi
nals are located in the offices of cus
tomers for direct input into the auto
mated system. Now operational at 
three bases, the upgrades are pro
posed for Ramstein AB, Germany; 
Offutt AFB, Neb.; Randolph AFB, 
Tex.; and Clark AB in the Republic 
of the Philippines. 

lntrabase radio (IBR) systems are 
depending more and more on small
er handheld transceivers. AFCC 
mana ]es more than 30,000 radios. 
Cent alized base radio paging sys
tems that intetface directly with the 
telephone system are being intro
duced to allow individuals to be 
contacted from any base telephone. 
Two-way radios are being modified 
for privacy and security. 

AIR FORCE Magazine / June 19B3 

.. 



t 
! 

i 

j 

I I • I I 
Motor(i)la's aU l 

so~tf1state btoaclbafil4 , 

I 
AM-71 i!i/iiSC- i 
100- I au Ju1put po er, 
5000 71rs. ~TBr, I 
i.onri uous op ratlqn, 
'(Ont panel or remote 1 

<!On tro/1 8 TE; 1 

ljght, eight, 19l inch rack 
mount. Developed for 
U.S. Na vy. 1 

' I 1 I AM-7'75/UR<;; 
Variable 50-200 watts output power, 
5000 hrs. MTBF, redundant thermal ' I 
pr(!)tection, qontihuous a/1-weat er 
operati • n, thermostat cally /con rolle'd, 
corput~r-d sign d al flowr liglitwei¥hl, I 
reqiot.aible, and ea fly mqunted. 
Developed fdr special ractical Operati ns. 

i f I 

t 

AN/ASC-31 l 
' I I 

1000-watt oufput pow~r, 3700 hrs. MTBF, 
continuous operation, AFSA T II compatible, 
co/oca tion protection, panel-mo~nt remote 
control, BITE, lightweight, airborr e A TR 
mount. Developea .for U.S. iA ir norce. 

t 

Based on a proven design philosophy 
that makes failure a rarity. 

Motorola's MIL-Qualified, UHF (225-400 MHz) solid
state power amplifiers will reliably satisfy your air, land, 
or sea operational requirements. For more information 
call 602/949-2794 or write to Motorola, Government 
Electronics Group, P.O. Box 2606, Scottsdale, AZ 
85252. We'd like to change your thinking with more 
exciting details on these power amplifiers. 

® MOTOROLA 

Making electronics history. 



Not much to look at. 
Alkan introduces the ERU-1259 

Ejector Release Unit. 
The low radar profile and en

gineered simplicity of Alkan's new ERU-
1259 prove once again that less can 
be more. 

Gone are the parts that add size, 
weight, drag, complications and ex
pense. The result is a cost-effective, 
high-reliability ejector release unit 
that's easier to load, operate and 
maintain. 

The best parts are the 
parts it doesn't have. 

No swaybrace screws or unrecessed 
parts that require heavy fairings. 

No complicated arming circuits and 
controls. Three integrated arming sole
noids are linked to the armament 
hooks. Simple four-pole release switch 
and redundant power controls provide 

separately energized secondary re
lease. 

No multiple ground safety pins. A 
single integrated flush-mounted safety 
handle provides complete electrical 
and mechanical disarm and lock. 

No cleaning for up to 50 shots (up to 
100 shots with CCU-44 cartridges) or 30 
days. 

So smart it thinks 
for itself. 

Automatic, independent latching 
assures fast loading and turnaround. A 
simple dial-in single point adjustment 
selects from five variable pitch controls. 
From then on our "smart link" balance 
system automatically shifts the load for 
changing inflight conditions. 

The bottom line is greater combat 
speed and range, improved boresight 
retention, and far less maintenance 
and downtime. There's even a built-in 

practice bomb capability that needs 
no expensive add-on equipment. 

Best of all, the ERU-1259 is ready now 
- tested, proven and under consid
eration for three versions of the General 
Dynamics F-16. 

Call now. Available immediately 
from Texas Instruments and Alkan. 

N 
Alkan U.S.A., Inc. 

2877 LBJ Freeway 
Dallas, TX 75234 

(214) 241-9211 
TLX 79-1996 ALKAN DAL 



A lesson learned with the explo
sion of a Titan II missile at Damas
cus, Ark., in September 1980 was 
that there is a need to provide se
cure communications at the scene 
of such incidents. A special purpose 
mobile communications unit, 
dubbed HAMMER ACE, was es
tablished by AFCC. 

HAMMER ACE consists ofrapid 
deployment teams of engineers and 

technicians equipped with the latest 
communications gear. "These 
teams can support disaster re
sponse forces-contingencies that 
require limited, but highly flexible, 
secure communications," General, 
McCarthy says. 

The transmissions are relayed 
through a base station set up at the 
disaster site to Scott AFB, Ill., via 
satellite, then through service and 
military or commercial telephone . 
During late 1982, a C-141 crashed in 
a remote area near the Tennessee
North Carolina border. Within four 
hours, the HAMMER ACE team 
had established secure telephone 
communications lines. 
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Weather-observing equipment 
maintained by AFCC at 225 loca
tions is being automated. For exam
ple, most of the present equipment 
is based on vacuum-tube technolo
gy and has remained virtually un
changed for the past fifteen years . 
When complete, the new hardware 
will reduce maintenance time and 
provide a more automated observ
ing system that will decrease human 

ABOVE: Within minutes of rolling out of 
an aircraft, the Quick Reaction Package 
can provide voice and record 
communications. LEFT: Deployable 
satellite terminals provide tactical 
communications links. (USAF photos) 

involvement in gathering weather 
data. 

Many of the communication 
breakthroughs are a direct result of 
increased computer use . "Many 
earlier generation computers owned 
by the Air Force are, however, inad
equate for today's needs, or are dif
ficult to support," General McCar
thy says. 

To exploit this rapidly advancing 
technology, AFCC provides cen
tralized management of nine data
processing organizations. Activities 
range from evaluation of existing 
Air Force computers to procuring 
new ones. 

The Air Force will replace 277 
supply and base-level computers 
with 153 new ones by the mid-'80s. 
AFCC will manage the $476.2 mil
lion acquisition from Sperry, the 

largest computer buy in Air Force 
history. 

Space-The New Arena 
The command's role in space will 

continue to grow. 
It is now the principal Air Force 

contact for commercial and military 
satellite communications capability 
requirements to support military 
operations, including tactical opera
tions. 

"We maintain close coordination 
with other Air Force and DoD orga
nizations to ensure the integration 
of satellite communications into Air 
Force C3 objectives," General Mc-
Carthy says. -

The command now operates and 
maintains thirty multipurpose satel
lite communications ground termi
nals that include nearly one-half of 
the DSCS's ground terminals, two 
of the systems operations centers, 
......... ~ n l l ,,...,+ ti-..,.... A; .,. c ..... ... ,...,... ~ .... +,.;, 11 !+,... 

Communications Systems ground 
terminals. 

Work is progressing on the Jam
Resistant Secure Communications 
program (JRSC) that calls for in
stallation and operation of twenty 
satellite terminals at Air Force loca
tions over a · four-year period . 
AFCC's role is to plan, program, 
fund, install, test, and eventually 
operate the terminals . 

"We wrote the Air Force opera
tional concept as well as the joint 
operational concept for MIL
STAR," says General McCarthy. 
MILSTAR is scheduled to be de
ployed in the late 1980s as the next
generation Military Satellite Com
munications (MILSATCOM) pro
gram . The system is designed to 
serve both the nation's strategic and 
tactical forces by providing a world
wide, highly jam-resistant, surviv
able, and enduring MILSATCOM 
capability. The Air Force has been 
designated the executive agent. 

Finally, looking ahead-the fields 
of digital and microchip technology 
seem to be boundless. 

"The user's appetite for informa
tion services will also grow," Gener
al McCarthy says. 

As a result, for the foreseeable 
future Air Force telecommunica
tions will be in a state of transition 
for the planners, managers, and 
users. The principal challenge for 
AFCC's communicators will be one 
of managing change. ■ 
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1he Costly Alternative 
To Controlling Cost 

schedule, since delays, additional 
overhead, and inefficient produc
tion rates drove up costs . 

There were other destabilizing in
fluences. Frequent requirements 
changes were made to systems al
ready in advanced stages of devel
opment. Increasingly active par
ticipation in program management 
by the Pentagon and Congress had 
an impact, too. 

Unless cost growth can be eliminated 
altogether, a shortfall in weapons procurement 

is likely-even if the Air Force gets 

The A3 Study 
The AFSC analysis, called the 

Affordable Acquisition Approach 
(A3), is the best of several recent 
studies on the ravaging effects of 
cost growth on system acquisition . 
These studies have aroused the at
tention of Congress and have in
spired commentary, much of it irre
sponsible, in the public media. 

every budget dollar it has asked for. 

BY JOHN T. CORRELL 
SENIOR EDITOR 

THE original plan was to build the 
F-15 fighter at a rate of 144 air

craft a year, but it didn't work out 
that way. Instead, procurement of 
the initial inventory was stretched 
out from six years to nine, which 
added $2 billion-the price of an ad
ditional wing of F- I 5s-to the pro
gram cost. 

This is not an isolated example . 
According to a study by Air Force 
Systems Command, this sort of 
thing happened all too often during 
the past decade . It now takes longer 
and costs more to build a weapon 
system than it used to. 

Real cost growth-the increase 
beyond that caused by inflation
averaged more than five percent a 
year on major Air Force systems in 
the 1970s. And systems are getting 
more expensive in other ways, too . 
In constant dollars, the price tag on 
an F-15 is about fourteen times the 
cost of an F- I 00 in the Truman era. 
Most of the difference is because 
the F-15 has advanced capabilities 
that could only be dreamed of when 
the F-100 was built. It has, however, 
become progressively more expen
sive to add increments of capability 
to weapon systems. 

Development time for current 
systems is typically 11.5 years, al
most double the time for systems in 
the 1950s and 1960s . 

The Systems Command study 
finds that, over time, the leading 
reasons for cost and schedule 
growth have changed. Before 1970, 
technical problems were the most 
frequent cause of programs getting 
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into trouble . That changed in the 
1970s , though, when program in
stability became the biggest reason 
why procurements went astray. 

Several factors contributed to the 
acquisition turbulence . Air Force 
funding expectations were too op
timistic. In fact, procurement bud
gets actually declined in constant 
dollars below the levels of the 1950s 
and 1960s. This, along with unan
ticipated double-digit inflation, cre
ated a funding gap. The response 
frequently decided upon was to cut 
back on quantities and stretch out 
programs over more time . That 
wrecked the budget as well as the 

The real question is whether the 
historical cost growth pattern can 
be broken . Top-level Air Force and 
Defense Department officials say it 
can be. They cite new acquisition 
initiatives , such as multiyear pro
curement, as reasons why history 
need not repeat itself. 

The Air Force , for example, 
claims savings of nearly a quarter 
billion dollars so far on multiyear 
procurement of the F-16 fighter. The 
F-16 was one of the first programs 
approved for the multiyear ap-

Shortfall Scenarios 
Average Annual Real Cost Growth 
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The potential shortfall In the weapons buy is a function of real cost growth and 
procurement authority. If cost growth continues at the historical five percent rate 
and procurement authority (in 1982 dollars) averages $19.2 billion-the full amount 
called for in the FY '83-88 projection-the resulting shortfall will be twenty-three 
percent. If, however, funding is held to the FY '82 level of $10 billion, the shortfall 
will be sixty percent. 
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Funding Instability 

Technical Complexity 

Technical Advance Impacts 

External Management Impact 

Technlcal Problems 

Non-concurrency 

Requirements Change 

Engineering lnstablllty 

Low Cost Estimates 

Multiple Program Interfaces 

Lack of High Level Support 

Test nequirements 

llltles 

Short Acquisition Cycle Impact 

Troublemakers, Big and Small 

Frequency of Occurrence 

-------------------------------------------- ♦ 
The A3 study looked at fourteen factors contributing to cost and schedule growth and ranked them by frequency of occu"ence 
over a thirty-year period. Examined in more recent focus, some factors have assumed greater significance while others declined 
in Importance. 

proach, which eliminates the stops 
and starts and inefficient produc
tion rates that are common in year
by-year contracting. 

The A3 conclusions are similar to 
those reached in previous reviews of 
the acquisition process, but this 
study is different fqr several rea
sons . The most important is that it is 
based on empirical data from ana
lyzing 109 past system acquisitions. 
A more dramatic reason, though, is 
that it projects hypothetical but spe
cific consequences that might occur 
if history did repeat itself. 

Even if the procurement budget 
sails untouched through Congress, 
the Air Force will experience a 
shortfall in its weapons buy unless it 
either kills some programs or has 
succeeded in totally wiping out cost 
growth. 

Should cost growth continue at 
the 1970s' annual rate offive percent 
for the next five years, the buying 
power of the Air Force budget could 
be cut by up to twenty-three per
cent. And that assumes the Air 
Force gets every penny for procure
ment called for in the President's 
program and the Five-Year Defense 
Plan. This is by no means certain . 
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The FY '84 Program Objective 
Memorandum (POM) forecasts an 
average annual AFSC procurement 
authority between now and FY '88 
of $19.2 billion, or about 2.4 times 
the average of the past six years . 
The increase is to fund continued 
modernization of the strategic and 
tactical forces . 

The chart on the facing page 
shows the impact of various cost 
growth and funding level combina
tions. The worst case hypothesized 
in the A3 study is that the procure
ment budget is held at the FY '82 
level over the entire period, and that 
cost growth climbs to seven percent 
a year. The sixty-three percent 
shortfall resulting from this com
bination means that the Air Force 
could carry out only thirty-seven 
percent of its planned acquisitions. 

The Problem Factors 
The A3 team analyzed three dec

ades' worth of system procure
ments and came up with a list of 
fourteen factors that seemed to con
tribute to program cost and sched
ule growth. The chart above shows 
the frequency with which each fac
tor occurred over the thirty-year pe-

riod . Some factors have since de
clined in importance, and others 
have become more significant. For 
example, funding instability
found in fifty-six percent of all the 
programs examined-occurred for
ty-eight percent of the time in the 
years before 1970, but sixty-four 
percent of the time since then. 

The study notes that the factors 
are interdependent. "For example," 
it says, "technical problems may re
quire additional time and money to 
solve. This may cause funding prob
lems and lead to a requirements 
change if it is perceived that cor
recting the technical problem is too 
costly. At the same time, the pres
ence of technical problems and cost 
growth may weaken the support 
that the program has within the Air 
Force, the DoD, or the Congress, 
resulting in a program with funding 
problems, requirements changes, 
and external management involve
ment." 

Inflation is a perpetual problem. 
It is bad enough by itself, but it feeds 
on cost growth like a loan shark's 
interest rates . Selected Acquisition 
Reports (SARs) on major Air Force 
R&D programs showed that infla-
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tion caused by real cost growth add
ed up to nearly twice as much as the 
amount of the original overruns. 

One of the ways A3 studied the 
data was to group the intertwined 
factors into four clusters-technical 
factors, risk management factors, 
government management factors, 
and funding instability factors-to 
look at their relative importance 
over time. 

• Technical Factors. Far fewer 
programs encountered technical 
problems in recent years, and trou
ble arose less frequently from going 
into full-scale development before 
the bugs had been worked out of a 
system. Engineering instability
meaning design changes initiated by 
the program office or the contrac
tor-declined sharply as a source of 
trouble. (Requirements changes, 
which originate somewhere above 
the program office level, are quite 
another matter, about which more 
will be said.) Technical complexity, 
defined for A3 purposes as the exis
tence oflarge numbers of interfaces, 
subsystems, and components, rose 
in importance. Overall, technical 
factors caused less cost and sched
ule growth in the 1970s than they 
once did. 

• Risk Management Factors. In 
the early 1970s, the Pentagon 
adopted a conservative "fly-before
buy" acquisition philosophy. There 
was less reliance on concurrency, in 
which a production decision is 
made before development is com
pleted. Systems can be fielded 
quickly with concurrency, but 
glitches are more likely, too. The 
reduced range of Minuteman I is an 
example of concurrency leading to 
less capability than was desired. 
The A3 findings for the risk manage
ment cluster came as no surprise. 
Problems arising from concurrency 
and shortened acquisition cycles 
are less frequent. Test requirements 
have increased. Program managers 
have to spend more time on the 
"ilities"-the reliability, support
ability, and design-to-cost work 
generated by a cautious acquisition 
philosophy-but these are com
paratively minor factors in the over
all cost and schedule problem. 

• Government Management Fac
tors. More and more, program di
rectors have had the Air Staff, the 
Defense Department, and Congress 
looking over their shoulders. The 
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Trends in the Big Five 

.. Before 1970 .. After1970 

Technical 
Problems 

Technical 
Advance 
Impacts 

Technical 
Complexity 

External 
Management 

Impact 

Funding 
Instability 

These five factors contributed to cost and schedule growth in more than half of the 
programs studied by A3 . Their relative importance, however, declined. Technology 
became less of a problem while external management impact and funding 
instabllfty grew more troublesome. 

number of programs experiencing 
such "external management im
pact" has grown from less than half 
prior to 1970 to more than two
thirds in recent times. Changes to 
system requirements generated 
somewhere above the program 
manager's head occur somewhat 
more often than they once did. Em
phasis on joint service develop
ments has given the program office 
more interfaces to worry about. 
Half of the 1970s programs-com
pared with a fourth in the 1950s and 
l 960s-ran into cost or schedule 
growth as a result of weak high-level 
support. Overall, government man
agement factors figure increasingly 
in program troubles. 

• Funding Instability Factors. 
Fully two-thirds of the acquisition 
programs in the 1970s suffered from 
seesaw funding or other budget de
cisions at the Air Staff, Defense De
partment, or congressional levels. 
The damage was offset to a degree 
because Air Force cost estimators 
during this period were more accu
rate than their predecessors had 
been. The number of programs in 
which cost estimates based on ini
tial program definition turned out to 
be low declined from forty-eight 

percent to thirty-six percent. "This 
is not to say that over one-third of 
the programs with cost-estimating 
problems is a suitable situation, but 
only to point out that the number of 
programs with such problems have 
decreased," the A3 study com
ments. 

The chart above shows the five 
factors most often affecting cost and 
schedule growth . Technical prob
lems have declined in importance. 
So have technical advance im
pacts-an awkward term that 
means going into full-scale develop
ment with immature technology. 
Technical complexity is slightly up 
as a driver of cost and schedule 
growth. The big surges since the 
days when systems cost less and 
were fielded sooner have come in 
external management impact and in 
funding instability. 

What Can Be Done? 
The Air Force's acquisition woes 

are not worse than those of the other 
services, but, thanks to the A3 

study, they are better documented 
and analyzed. Unfortunately, the 
study has been seized upon by some 
as evidence that the Air Force needs 
a tighter collar and a shorter chain 
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in fiscal matters. A more reasonable 
conclusion is that the Air Force has 
responsibly faced up to its procure
ment problems. A3 confirms that re
cent Air Force and Defense Depart
ment efforts on cost and schedule 
growth are pointed in the right di
rection, and it provides a basis for 
further efforts. AFSC has com
bined all of its cost-control actions 
into a major push called "Project 
Cost." 

The Air Force had a lot of help 
getting into its present predicament, 
and will need a lot of help getting out 
of it. Some of the bigger variables in 
cost and schedule growth depend on 
action above the Systems Com
mand level. But smaller factors-as 
well as factors that have declined in 
relative importance-still cause 
trouble. Thus, the A3 study calls for 
both a top-down and a bottom-up 
attack on cost. 

-,- ' . ' ~ 
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already in progress. Multiyear pro
curements , which the Air Force had 
been advocating for years, were 
part of the Acquisition Improve
ment package that Deputy Defense 
Secretary Frank C. Carlucci intro
duced in I I . As noted earlier. mul
tiye· • 11tra ting can mooth 0ut 
insta ility and lead to efficient pro
duction rates if the technique is 
used properly. 

Another Carlucci initiative was 
Preplanned Program Improvement 
(P31), which provides for upgrade 
modifications to systems after they 
are deployed. It decreases the temp
tation to design high-risk features 
into a developing system, since 
those features can be added later 
after the technology matures. It 
may even cut down on the number 
of requirements changes inserted 
into ongoing programs for whatever 
reason. According to one Pentagon 
analyst, there were more than 500 
design changes to the F-15 in its 
second year of production. (Sys
tems Command sources say, how
ever, that such a figure would have 
to count extremely minor items.) 

To protect programs further from 
unnecessary change, AFSC is put
ting tighter control on "baselines," 
which define a system in terms of 
cost, performance, support, and 
schedule. Requests for baseline 
changes are screened more care
fully nowadays. Earlier this year, 
Systems Command began requiring 
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The AEL Service Division. A lean. 
flexible Quick Reaction Capability 
facility for insta I lation, modification, 
testing and repair of electronic/ 
equipment / systems for rotary and 
fixed wing aircraft. 

A proven source for avionics ser
vice, the AEL Service Division offers 
specialized facilities and skilled per
sonnel with extensive experience in 
meeting str ingent cost and delivery 
schedules in military avionics pro
grams. These faci I ities include two 
large hangers adjacent to a 7,000 foot 
runway. Three solid panel shielded 
enclosures for EMI/EMC testing. And 
machine and electronic shops. 

AEL Service Division Capabilities 

■ Installation Engineering 
■ Kit Fabrication 
■ Installation/Integration 
■ Verification and Ancillary Testing 

© 1983 American Electronic Laboratories, Inc 

new program directors to sign 
"contracts" committing themselves 
to the baselines of their programs 
within forty-five days of taking 
charge. Future baselines will reflect 
firm agreement among AFSC, the 
Air Staff, operating commands, and 
supporting commands. 

Baselines can still be changed for 
legitimate reasons, such as reas
sessment of the evolving threat over 
the long period a system is in <level-

QRC 
Avionics 
Service 

For additional information, contact: 
Marketing Manager, Service Division 

P.O. Box 552 
Lansdale, PA 19446 
(215) 822-2929 
TWX: 510-661-4976 
Cable: AMERLAB 

Washington Area, contact: 
Jim McHugh 
Suite 204 
1725 Jefferson Davis Highway 
Arlington, VA 22202 
(703) 979-0930 

American Electronic Laboratories, Inc. 
Subsidiary of AEL Industries, Inc. 

opment. Advocates of a change, 
however, will have to demonstrate 
the absolute necessity of their pro
posal, and must show that disrup
tion to the program will be minimal. 
In addition, a baseline change pro
posal must now come in with a 
"zero cost alternative," meaning at 
least one idea of how to do it without 
any more money. 

In support of realistic budgeting, 
the Air Force and the Defense De-
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partment are making greater use of 
independent cost estimates. The in
dependent estimate is compared 
with the one the program manager 
turns in, and the higher of the two 
becomes the budget figure unless 
there is a strong rationale for doing 
otherwise. 

The Air Force is also dusting off 
the "Should Cost" technique, which 
sends teams to contractor plants in 
search of wasteful practices that 
make production of a system cost 
more than it ought to. Teams are 
empowered to look into everything 
from wage settlements to the 
amount of scrap material thrown 
away. 

A3 proposes that full-scale devel
opment be viewed as a commitment 

acquisition process grew apart from 
it. Repairing PPBS was one of the 
Carlucci initiatives. 

But even if the fiscal machinery in 
the Pentagon has been fixed, that 
may not be enough. As a recent 
study by the American Enterprise 
Institute points out, Pentagon bud
gets are not arrived at in reality by 
establishing military requirements 
and then funding to the level indi
cated. Budgets are sized in terms of 
percentage increases or decreases 
from previous budgets. 

During hearings on FY '84 fund
ing, Defense Secretary Caspar 
Weinberger asked repeatedly that 
Congress think in terms of require
ments instead of budget percent
ages. On the Hill and in the media, a 

No matter how difficult a target 
zero cost growth is, the A3 data 

should supply plenty of motivation 
for the Air Force to go after it 

with a vengeance. 

and that production be a "tough 
gate" in the system acquisition pro
cess. Early development is rela
tively cheap, accounting for only 
three percent of the life-cycle cost 
of a typical system. Full-scale de
velopment adds another twelve per
cent. The big expenses begin with 
production . Since nearly all pro
grams that reach full-scale develop
ment go on to production, the Air 
Force must be sure-very sure-of 
programs it allows to proceed into 
full-scale development, the study 
says. Beyond that point, however, 
commitment must be unswerving . 
"Once in production at an eco
nomical rate, stay there," the study 
advises. "It's cheaper than stretch
ing out a program." 

The study says further that a 
strong Planning, Programming, and 
Budgeting System (PPBS) effort 
will be needed . It does not describe 
the difficulties in achieving that. 

In theory, the Defense Depart
ment's PPBS is supposed to match 
up military requirements with the 
resources to procure them. In prac
tice, PPBS limped along badly all 
through the 1970s, and the defense 
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tendency persists to contrast pro
posed increases in the defense bud
get with cuts elsewhere in federal 
spending-the so-called "fairness" 
issue . Argument continues about 
whether the proper increase for de
fense would be ten percent, five per
cent, or some other figure . 

Should the Air Force somehow 
succeed in its seemingly impossible 
task of reaching zero cost growth, 
the weapons buy in the outyears 
could still fall short as a result of 
budget cuts. 

Consequences of Failure 
The fate of future procurement 

budgets lies with Congress and the 
President, and to lesser extent with 
the priority that the Defense De
partment puts on systems procure
ment vs. other needs. The Air Force 
will have its hands full with the cost 
growth part of the problem. 

Instances of zero cost growth are 
rare . The Air Force brought it off in 
acquisition of the Cobra Judy mis
sile-tracking radar, but that was a 
one-of-a-kind system that basically 
took mature Cobra Dane technolo
gy and put it aboard a ship. The 

original C-141 buy came in on cost, 
too. 

There is evidence , however, that 
recent initiatives are having a posi
tive effect. Both the B-lB and F-16 
programs are tracking very near 
their baselines. 

The consequences of failure to 
achieve zero cost growth , combined 
with lower-than-projected budgets, 
are illustrated by two examples in 
the A3 study. 

The situation hypothesized is that 
the Air Force has succeeded in 
holding real cost growth to two per
cent a year, and that procurement 
budgets average $15 billion a year
midway between the current budg~t 
and the planned level. 

As the chart on p. 88 shows, this 
would mean a thirty percent drop in 
buying power. 

To illustrate the depth of such a 
cut , the first A3 example lops a sam
ple thirty percent out of the Air 
Force procurement budget from the 
FY '84 POM. The following pro
grams are lost: WASP, MRASM, In
frared Maverick, Navstar, the deriv
ative fighter, HARM, GLCM, 
LANTIRN, the F-16 buy, and part 
of the F-15 buy. 

This is nut to say that the Air 
Force would react to a budget cut of 
that size by cutting these specific 
programs, but rather to show how 
much a reduction of such scope 
would hurt. Other cutback options 
would be similarly painful. 

In the second example, the drop 
in purchasing power is the same, but 
this time the response is to stretch 
out programs and slow production 
rates. Doing this would increase 
costs by somewhere between $6 bil
lion and $14 billion. Should the 
higher figure turn out to be correct, 
the penalty would be equivalent to 
the cost of more than 400 F- I 5s, or 
more than fifty B-1 Bs, or about 
eighty C-5Bs. 

No matter how difficult a target 
zero cost growth is, the A3 data 
should supply plenty of motivation 
for the Air Force to go after it with a 
vengeance. 

When programs get into trouble 
or if funding expectations are not 
met, the intelligent decision will be 
a hard one. It means canceling weak 
programs rather than weakening 
healthy programs by stretching 
them out and perpetuating the old 
cycle of cost escalation. ■ 
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Photo of Deployed AN/ TSC-60 System courtesy of Rockwell International. 

Frederick Electronics Corporation 
is pleased to announce that its equipments are now specified 

and in use on the AN/TSC-99, AN/TSC-107 and AN/TSC-60 Systems. 
This is in addition to applications in such programs as TACAMO, 

NATO HF- IP, and Space Shuttle. 

Frederick Electronics Corp., the H.F. Speclallsts. 
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ARECORD number of exhibitors is 
scheduled to show their wares 

and compete for business during the 
thirty-fifth Paris Air Show (35" Sa
len lnternurional de l'Ahonaltlique 
er de l'Espat:e). More than 910 ex
hibitors representing thirty coun
trid will be on the show grounds at 
Le Bourget Airpqrt. a few miles 
narth of Paris. Aircraft in the show. 
both flying and on static display. 
number 185. 

The show. sponsored by the 
group of French air and space indus
tries (GlFAS). runs from May 26 
through June S. The show is- or8a
nized and conducted by Director 
General Henry Lafont and his staff. 
Official opening ceremonies are on 
Friday, May 27, presided over by 
President of France Francois Mit
terrand. President of GI FAS 
Jacq,ues Mitterrand. and Commi -
sioner General of the show Serge 
Dtt$SaUll. 

Although the aircraft performing 
in the daily flying display from 10:00 
a.m. to 6,00 p.m. are the most visi
ble elements of the Pari Air Show, 
the real bttsiness is conducted on 
the ground. It takes place at exhib
itors· stands. or at their b1,1siness 
and entertainment chatets along the 
show line. ot back in town at rrte:et
ings and meals. 

US Companies Missing 
Several major US aerospace 

companies decided not to exhibit or 
to have chalets at this yc-ar·s s.how, 

AirSoow 
Public eyes are wa~ehing the 
skies as aircraft cavort daily 
above Le Bourget Airport But 
the real business is dene on the 
ground, near the spot where 
Charles Lindbergh landed on 
May 21. 1927. 

BY F. CLIFTON BERRY, JR. 
EDITOR IN CHIEF 
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Among them are McDonnell Doug
las. Lockheed. General Dynamics. 
and Vought. companies who have 
previously made a major pre!Jence 
at the show. Pratt & Whitney Air
craft, the engine manufacturer. will 
not be there, although Its parent. 
United Technologies. will be. Even 
though the:se companies and small
er ones are not exhibiting, a few top' 
officials from each will be in Paris 
during the ~r show, observing, and 
conducting business. Boeing will be 
present, but will not display its 757 
and 767 transports as it did at the 
Famoorouah Air Show last Septem
ber. 

The absence of the US majors 
opened up exhibit and chalet t.pace 
for others, wh0 came forth in record 
numbers. Strong pushes for new 
aerospace business will be made by 
the air and space industries of Ar
gentina. Brazil, Greece. lsrc1el, Ja
pan. lite Netherlands. and West 
Germany. among others. The east
ern bloc of countries seeking busi
ness and showing their wares in
clude the USSR, Czechoslovakia. 
Hungary, Poland, and Romania. 

Some Questions 
Companies and nations will be at 

Pm-is to get information as well as 
b1:1slness. Several topi~ are cur
rently of major interest worldwide. 
as well as of specific value to certain 
companies and countries. 

Consider the case of development 
of an advanced fighter aircraft. An 

important question is whether the 
European countries· econemic and 
political situations will tolerate the 
costs- of developing an advanced 
fighter. A British Aerospace Corp. 
example, the Agile Combat Air
craft. was unveiled at Farnborough 
last September. The hope was that it 
would be built by a consortium of 
British, German. and Jtulif,ln com
panies, following the example of the 
Tornado. Other questions are 
whether the German and Italian 
governments are willing to partici
pate. and to what extent they will 
provide financial support for the de
velopment. Then. what are the lim
its of support from the Thatcher 
government, and how much Qf its 
o:wn capital can British Aerospace 
afford to put into ACA to keep the 
project alive while awaiting political 
decisions? 

Similar questions face the French 
ACX (for Advanced Combat Ex
perimental) aircraft. being devel
oped by Avians Marcel Dassault
Bre_guet. The French Minister of 
Defense recently gave government 
approval for the project. Besides 
the basic financial questions. there 
is the iss1,Je of whether Germany or 
the UK are willing to become part
ners in the ACX development pr<>
gram. 

The ACA and ACX cases give. rise 
to larger questions on international 
projects. Will European countries 
continue to have their own indige
nous aerospace development capa-
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bilities. either singly or colJec
tively'? Or will they more often be 
forced by fiscal realities int-0 coop
erative ventures with the US. Japan. 
or Third World countries who are 
fast developing first-rate capabili
ties? 

Surely Europe is still a prime mar
ket for US aerospace and high tech
nology companies. But if the Euro
peans need cellaborative projects to 
survive. what terms will they seek 
from US counterparts'? Or. if US 
companies or the Reagan Adminis
tration do not agree to European 
cooperative needs. will large 
chunks of the European market be 
lost by defauh'? 

ln two immediate cases, the Eu
ropeans a re incensed over re
strictive actions by the US Con
gress. They apply to specialty met
a ls-shutting out European sup
pliers-and to the ejection seat in 
• ..._ _ '--' - " ----- •• n..--t--to - :,: - L... 
.t....u\.o.. uu.~va.ua1wan uvus-ru..,-iarJ'-lt>-.U 

Aerospace Hawk trainer aircraft for 
the US Navy. ln the latter ca:se, the 
House required that an American 
ejection seat be competed against 
the existing Brit ish Martin-Baker 
seat in t•he Hawk. Show attendees 
will be watetilng for efforts by com
panies and governments to con
vince US legislators attending the 
show of the need for repealing the 
strictures. 

Financing Shifts 
In both the military and commer

ciaJ fields. what finaneing trends 
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will be most apparent al Paris? 
Coprc duction or coassembly proj
ects have been around for years. 
and constitute indirect forms of fi
nancing. Other methods now com
ing into vogue include customers 
paying for purchases in com
modities instead of currency (Peru 
bartered fish meal to the USSR for 
helicopters. for instance): the seller 
assisting buyer in marketing his 
products worldwide (Northrop with 
Swiss industries to clinch an F-SE 
sale): or the seller providing offset 
markets within his own company or 
country for the buyer. The new US 
Export Trading Company Act facili
tates that plan. whereby a focal 
point within a supplier corporation 
brings customer companies' prod
ucts to the attention of other corpo:
rate divisions or other potential US 
customers. Both General Electric 
Trading Co. and Sears World Trad-
!--... ,.....,. .......... ..........,... __ ... ~ •..-... J ·ns ~,.,,- att.... 1v-....\,,l"n ...... "'inanpn .• -1. 

This show is consid-ered by many 
obse rvers to be the "make-or
break" outing for Northrop's F-20 
Tigershark fighter. They will be 
watching for indications either that 
actuaJ orders are imminent. or that 
such expected potential customers 
a5 Jerdan or the United Arab Emi~ 
rates have dropped the tighter from 
consideration. 

A hot topic. and one in which 
questions abound. is technology 
tra nsfer. The Reagan Administra
tion has taken strong measures to 
restrict this damaging flew of infor-

mation. Other countries may pro
test, but at the same time will be 
trying to safeguard their own tech
nological advantages, For some US 
companies. the most recent con
cern will have been exhibit data de
leted by the Department of De
fense, or exhibits that have been 
dcla)·ed or scrapped because of 
tightened DoD review. 

Looking at military aircraft. peo
ple will be asking how far the multi
role movement has gone and where 
it might l!>e heading,. European and 
Third World countries are arming 
their trainers as a mauer of course. 
so that more often they are trruner/ 
attack instead ofpurie trainers. Tiley 
seem to be thinking of more roles 
per airframe. while recognizing the 
pen2lties imposed on each roJe. 
There has been novelty thinkiAg in 
this field. such as putting guns and 
missiles aboard 747s, and m()unting 
--:._ - ~:-!, ________ ,__,, ~ ..___.__, 

::a.tr-..1..v-an n11~~11(...·0 vn ,,111nuu t,,TJ.nvr 

afrcraft. What other multirole 
schemes will be proposed at Paris? 
A philosophical question: Between 
wars. dQ we think multirole to save 
money, but wish for more effective 
speciali zed equipment when the 
shooting starts? 

These questions arc just a sample 
of tb@se to be asked by the 80.000. 
plus trade visitors who descend on 
Paris and Le Bourg.et . The main 
question is whether they get valid 
answers. That will not be answered 
until well after the.gates ha:ve closed 
on June 5. ■ 

FAR I.EFT: A MIi Ml-17 In Aeronat 
markings on ttatlc display at the 1981 
Parle Air Show, where It waa nm 
displayed In public. The. belloopter, 

Fce'lll1111fe S'"ovliFa1,ciBJFafPatl'..:,==== 
was bltled as "clvlllan." PrNhow 
speculation In 1983 was U,at Ure Sovlefl 
would unveil their ~5A lookalike at Uris 
year's event. LEFT: Crowds ol trade 
vlaltora leaving the US Pav/I/on at Le 
Bourget mingle wi th the pubtlc on one 
of the open day• at Ura 1981 show. 
More than 80,000 trade visitors 
attended that year, and nearly 40,000 ol 
them went through the exhibits at the 
US Pav/llon. 
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'Iltestout and the strident On 
'Ille Meditemnean Rim .r 
Russians get a warm 
welcome in Athens, but 
not th is correspondent, 
who is denied entry by 
Greece. 

BY GEN. T. R. MILTON, 
USAF (RET.) 

, Q ET Away to Greece," say the 
travel posters. In my case, it 

was just get away. It seems someone 
in Andreas Papandreou's govern
ment-I don't flatter myself that it 
was Papandreou himself-came 
across an article I had written in AIR 
FORCE Magazine some years ago. A 
capsule description of Mr. Pa
pandreou in that piece, while by no 
means scurrilous, was sufficiently 
Iese majeste to cause the Greek gov
ernment to put out the no-welcome 
mat. I was torn between feelings of 
rejection and elation at this unex
pected notoriety. 

The same week of my non-visit 
saw the arrival in Athens of the So
viet Prime Minister, Nikolai A. Tik
honov, a man who emerged from 
obscurity for the celebratory occa
sion of warming up Greek-Soviet re
lations. According to press ac
counts, Mr. Tikhonov was greeted 
by Mr. Papandreou, along with 
kisses from Melina Mercouri, Min
ister of Culture and onetime star of 
Never on Sunday, and a cheering 
crowd of Greek Communists bear
ing placards hailing Comrade Tik
honov as the Prime Minister of 
Peace. 

Meanwhile, over on the military 
side of the airport, another crowd 
was picketing the gate of the US air 
base. These are not the best of times 
for the Greek-American relation
ship nor, for that matter, Greece's 
role in NATO. 

The current trouble began with 
the Turkish invasion of Cyprus in 
1974 and Greece's withdrawal in 
protest from NATO's integrated 
military structure. What is gener
ally forgotten is that the Turkish in-
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vasion was in response to an at
tempted Greek coup in Cyprus, 
aimed at making Cyprus part of 
Greece. Brigadier Ioannidis, the 
shadowy chief of intelligence in the 
Papadopoulos regime and last chief 
of the junta, was behind the botched 
coup attempt. The success of Tur
key's Cyprus invasion, itself no can
didate for inclusion in any book on 
great campaigns, showed up the sad 
state of Greek military prepared
ness. As a consequence, the junta 
fell, thus paving the way for the 
eventual return of the left-leaning 
Andreas Papandreou, former US 
citizen, who seems to have devel
oped a severe anti-American bias 
since his days at Berkeley. 

The Cypriot Thorn 
Anyway, Cyprus started the most 

recent trouble, although the United 
States was innocent of any role in 
that affair. In fact, American diplo
macy has managed the evenhanded 
feat of alienating both Greece and 
Turkey for many years: Greece, be
cause the United States failed to 
come to the rescue in 1974, and Tur
key, because of a scolding letter 
from President Johnson in I 964 over 
another crisis in Cyprus and the 
arms embargo later enacted by Con
gress during _the late 1970s. 

Cyprus may have set off the cur
rent problems with Greece, but 
there are other matters that are now 
making the situation worse. There is 
the military aid program, always a 
sensitive issue between Greece, 
Turkey, and their common benefac
tor, the United States. This year 
President Reagan infuriated the Pa
pandreou government by proposing 
an increase in Turkish military aid 
from $402 million to $755 million, 
while keeping aid to Greece at the 
previous level of$280 million. From 
the Greek point of view, this altering 
of the ratio in military aid is a US 
attempt at intimidation. 

Another problem affecting no, 
only Greek-American relations or 
Greek-Turkish relations, but the 
whole outlook for Greece in NATO, 

is that of Aegean airspace. Briefly, ; ......_ 
Greece had undisputed responsibil-
ity for the Aegean FIR (Flight Iden-
tification Region) before the Cyprus 
affair. Until then, Greece partici-
pated in the NATO integrated mili- ,If 
tary structure and thus, at least 
some of the time, in the 6th Allied 
Tactical Air Force headquartered at 
Izmir. With a USAF lieutenant gen-
eral in command of 6ATAF, dis
putes involving Aegean airspace 
were resolved by this impartial 
NATO command. Turkey was thus "' 
quiescent, if not exactly happy, over 
Greek responsibility for the FIR. 

Then, when Greece stormed out 
of the NATO military structure, all 
bets were off. A Turkish lieutenant 
general now commands 6ATAF; he 
has a USAF deputy and no Greek 
officers on his staff. Turkey has said 
it will never agree to the pre-1974 
airspace boundaries, and Greece 
will never give up air defense re
spons ibi lit y for the hundreds of 
Greek islands in the Aegean. More
over, Greece apparently wants to 
extend its ICAC responsibilities into 
a matter of national law, with the 
consequent right to veto entry into 
the Aegean. Compared to this prob
lem, King Solomon's determination 
of the true mother was kindergarten 
stuff. 

The Greek position on the Ae
gean also causes the Sixth Fleet 
some concern, for the US Navy has 
always refused to recognize any na
tion's authority over carrier opera
tions in international waters. In the 
Navy's view, that takes in the entire 
Aegean except for those bits six 
miles around the islands. Greece is 
letting carrier operations go un- · 
challenged so long as they are under 
national control. When the Sixth 
Fleet chops to NATO for an exer
cise, there are occasional Greek in
tercepts. 

Where Greece is headed is any
one's guess . Mr. Papandreou has 
lowered his pitch since taking of
fice, a not uncommon occurrence 
when people assume responsibili
ties, but the immediate future of 

AIR FORCE Magazine/ June 1983 



Greece in NATO would appear to be 
a troublesome one. Papandreou, 
who is his own Defense Minister, 
took the unprecedented action of 
vetoing the communique at the De
cember 1982 ministerial meeting. 

US Bases In Greece 
As for the United States bases in 

Greece, their long-term future re
mains doubtful if we are to believe 
Mr. Papandreou's published decla
mations. The ongoing base agree
ment discussions have run into peri
odic snags, presumably because the 
price and conditions for lease re
newal are a little hard to swallow. In 
the end, however, the bases will 
probably survive, although with 
some new restrictions-a logical 
prediction because it is in the inter
est of both Greece and the United 
States, to say nothing of NATO, that 
the US continue to use the four in
~l c1 ii c1 ii u11~. L ug il:, u11 l i11: u ti 1t:1 

hand, does not always appear to be 
the guiding factor in this volatile 
Greek government's decisions. 

In the long run, most informed 
people think Greece will come back 
into the Alliance on a less grudging 
basis. There will still be problems 
with Turkey, as there have been for 
much of the past sixty years-or 
four hundred years if we count the 
Ottoman Empire-but its security 
is best served in NATO. Cast adrift 
as a neutral, Greece could be fair 
game for the same sort of bloody 
Communist uprising it endured 

MOROCCO 
ALGERIA 
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Touchdown of a Greek Air Force F-4E Phantom. 

after World War II. Mr. Papandreou 
is seemingly not worried about any 
recurrence of that episode for he has 
welcomed back to Greece some 
20,000 Communists who fled into 
Bulgaria and other safe havens 
w i tt:ll t i lt: l:jyj j War t:m.ieu in i947. 
What the professional, and tradi
tionally conservative, Greek officer 
corps thinks of this gesture is some
thing only they know. 

Libya and Lebanon: 
Double Trouble 

Elsewhere in the Mediterranean, 
the problems seem to multiply. 
While Comrade Tikhonov was rev
eling in his brief moment in the sun, 
the Sixth Fleet, supported by four 
AWACS airplanes, which cruised 
over from Tinker AFB, Okla., es
tablished a watch on Col. Muammar 

Qaddafi. He was making ominous 
moves along the Libyan border with 
Sudan, an ally of our new friend, 
Egypt. Evidently, the message 
came through, for nothing hap
pened, but it was another reminder 
uf ihe apparenl inevitaoiiity of trou
ble with Libya sooner or later. 

Qaddafi's stockpile of weapons 
exceeds any conceivable need for 
self-defense against his neighbors, 
as well as exceeding the capability 
of the Libyans themselves to em
ploy this arsenal. Perhaps the USSR 
just took advantage of an ingenuous 
Bedouin with money to burn, but 
that is not a likely explanation for 
the Libyan arms buildup. It is not a 
simple matter to turn camel drivers 
into pilots and technicians, so it is 
fair to assume all that weaponry en
visages some outside help. The So-

EGYPT 

SOVIET 
UNION 
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While carrier aircraft of the US Navy's Sixth Fleet continue to project the image of 
America as the predominant NATO seapower in the Mediterranean, Soviet naval 
strength is on the upsurge in the area. 

viets, not incidentally, have recently 
signed a friendship treaty with Lib
ya. 

When the Sixth Fleet, really the 
carrier Nimitz and its supporting 
convoy, took up station off Libya's 
coast, it had to leave its usual posi
tion these days off the coast of Leb
anon. The situation there has all the 
ingredients fodong-term turmoil. 
Certainly, Lebanon will not be put 
back together in its former idyllic 
state if, in fact, it can ever be put 
back together at all. Syria, after the 
plastering it took from the Israelis in 
the first days of the Lebanon inva
sion, has been quietly reequipped 
by the USSR. The Soviets have evi
dently increased their advisory 
presence in Syria as well and taken 
over the direct manning of the two 
SA-5 missile sites. ln answer to the 
Sixth Fleet's presence off Lebanon, 
the Soviet Mediterranean Squadron 
is usually to be found lurking off the 
tip of Cyprus. The Soviets, in short, 
have made it plain they stand behind 
their Syrian client. 

The United States' client, Israel, 
has not given much public evidence 
lately that it is concerned with US 
public opinion or policy. It strains 
credulity to believe Israel's leaders 
think they can set an independent 
course, although they have given 
that impression in Lebanon. And 
while there is little doubt Israel can 
handle Syria or any other Arab na
tion, there is the matter of US aid
largesse is a more precise word-
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without which Israel cannot sur
vive. Beyond that, there is always 
the danger of d-irect Soviet involve
ment in an Israeli-Arab conflict, es
pecially if the US tie is loosened. 

Egypt, while determinedly non
aligned, can be counted a US friend . 
It is also moving back toward the 
Arab world, following the post
Camp David estrangement. The re
equipping of the Egyptian Air Force 
with F-16s, along with Mirage 
2000s, Mirage Vs, and Alpha Jets, 
proceeds on schedule. Thirty-five 
F-4Es, pried out of the USAF's hide 
to seal the Camp David agreement, 
will now presumably be sold to Tur
key. US-Egyptian relations have 
vastly improved since the 1973 Yorn 
Kippur War, but it would be a mis
take to take Egypt for granted. It is a 
nation with immense problems as a 
geometrically exploding population 
tries to fit into a land that is still 
mostly desert. And while Egypt and 
Israel have sworn off fighting one 
another, the two countries are a long 
way from being friends. 

Italy: Staunch NATO Ally 
Across the Med in Italy, things 

have taken a turn for the better as 
the Italians have demonstrated a de
mocracy can function more or less 
oblivious of its elected government. 
Despite electoral crisis after crisis 
and a noisy Communist Party in 
control of most major cities-Rome 
and Naples included-Italy has 
managed to subdue its murderous 

Red Brigade, meanwhile remaining 
a staunch NATO ally. And while the 
Benelux countries have dithered 
over the stationing of cruise mis
siles, Italy has never wavered in its 
decision to accept them. 

The fact that Italy has survived 
the ineptitude of its politicians, in
deed, almost forgotten they exist, is ., 
a tribute to the career government 
officials, civilian and military, who 
have carried on in their country's 
best interests. 

It is a great thing for NATO that 
Italy has been a stable and effective , 
ally, given the a la carte member
ship of France on one side and the 
uncertain behavior of Greece on the 
other. 

Notwithstanding, then, its Com
munist mayor, its notorious criminal 
syndicate, the Camorra, and a repu
tation for lawlessness, Naples is the 
headquarters for NATO's Southern 
Command. CINCSOUTH has in
variably been a US Navy admiral, in 
deference to the Mediterranean 
naval predominance of the Sixth , 
Fleet. There was a time back in the 
sixties when the Med was an Ameri-
can lake, the Mare Nostrum of Mus
solini's empty boast. What with an 
increasing Soviet naval presence, 
including attack submarines, and a 
rising threat from land-based air, the . 
Sixth Fleet is no longer quite so 
dominant, but it is still an impres. 
sive and what is perhaps more im
portant, a visible symbol of US 
power. 

CINCSOUTH is an American ad
miral who, until recently, had only 
his NATO hat. Early this year the 
Navy, after considerable agonizing 
over the possible implications, gave 
to Adm. William J. Crowe, Jr., 
CINCSOUTH (relieved in May by 
Adm. William N. Small), the addi
tional title of Commander, US 
Naval Forces, Europe, a title hither
to attached to an admiral in London. 
The Navy will keep its elegant head
quarters on Grosvenor Square with 
a vice admiral deputy there as the 
man on the scene, and CINC
SOUTH will continue in Naples, 
but he now has at least nominal con
trol of forces. This change puts at 
rest the traditional reluctance of the 
Sixth Fleet Commander to acknowl
edge the preeminence of CINC
SOUTH. 

The Air Force component of 
NATO's Southern Command is Air 
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The electromagnetic environment 
surrounding today's battlefield is 
both deadly and dynamic. It can 
change in moments. EW systems 
with digital technology and the in
herent ability to rapidly respond to 
this dynamic environment are key 
force multipliers. They help keep our 
forces combat ready on a worldwide 
mission-to-mission basis. 

TRW has participated with the Air 
Force over the last several years in 
defining operational and technical 
requirements for the AREA RE
PROGRAMMING CAPABILITY 
(ARC), a system which aids in ana
lyzing, testing, and validating mis
sion data changes to EW operational 
flight software. And the system will 
do so in the field, and under severe 
time constraints, anywhere in the 
world. The Air Force is asking in
dustry to develop the ARC to en
hance its combat readiness. 
© TRW Inc. 1983 

At TRW feasibility studies and inde
pendent research and development 
into key technologies are already 
under way. These efforts will facili
tate the timely development of the 
ARC system to assure its required 
availability. 

Company-sponsored efforts have ad
dressed critical ARC technical issues 
involving the man-machine interface, 
reconfigurable high-speed emulation, 
operator-controllable displays and 
instrumentation, and flexible archi
tectures to assure support of future 
EW systems. 

To meet this complicated require
ment TRW brings proven abilities to 
develop major systems which solve 
sophisticated engineering and opera
tional problems. Our experience 
solving complex problems began 
with the development of the ICBM 
program. From the original cadre of 

scientists and engineers, TRW 
has grown into an organization of 
extraordinary technological depth 
and diversity. 

TRW offers uniquy experience in the 
design, development and mainte
nance of sophisticated software sys
tems. In-depth knowledge of stan
dardized architectures and languages, 
broad experience with advanced 
avionics and electronic warfare sys
tems, and our long-term awareness 
of Air Force operational concepts 
provide the background for ARC. 

TRW Defense Systems Group 



South, commanded, as always, by a 
USAF lieutenant general. Some 
years ago the US Air Force, in a 
move to give the Commander, Air 
South, more NATO clout, assigned 
him the additional responsibility of 
Commander, Sixteenth Air Force, 
which is headquartered at Torrejon, 
Spain, a move that left the Vice 
Commander, Sixteenth Air Force, 
as the day-to-day commander in 
Spain. It was not a happy arrange
ment and was abandoned last year 
in favor of making the Commander, 
Air South, a Deputy Commander, 
US Air Force, Europe, for the 
southern region. The present com
mander, Lt. Gen. Earl Brown, is an 
experienced tactical air officer. His 
main concern is, of course, the 
Aegean airspace problem·, and 
while there are still Greek officers 
on the staff of Air South, in apparent 
harmony with Turks, that is about as 
c, _ .1 1 

1c11 <1:-. 111c 11<11111u11y gu1;:, . 

There is some consideration 
being given to the establishment of a 
7 ATAF in Greece to match the one 
in Turkey. A new headquarters will 
not solve the problem, but it might 
contribute to better communication 
across the Aegean. 

At any rate, the Air South people 
are working hard to preserve ·some 
kind of air coordination in the east
ern Med . The one big thing in their 
favor is the essential objectivity of 
NATO military people, as opposed 
to politicians, when faced with a sit
uation dangerous to allied security. 
Andreas Papandreou may be De
fense Minister as well as Prime Min
ister, and he has moved his own men 
into the top posts, but Greece's mili
tary is still made up of officers and 
senior noncoms who believe in 
NATO and western solidarity un
less there have been some remark
able changes of heart. 

France and Spain: Half In, 
Half Out 

Another Mediterranean nation 
and part-time NATO ally, France, 

Dug-In Italian troops supported by a 
helicopter during an Al/led Forces 
Southern Europe exercise. Despite a 
series of domestic crises, Italy remains 
a firm member of NATO. 

continues on its own ambiguous 
way. The cooperation between the 
French and United States Navies in 
the Mediterranean is excellent, as it 
is, for that matter, in the Persian 
Gulf. But France remains aloof from 
the NATO military organization, 
and there seems no chance it will 
ever return, short of, perhaps, an 
unlikely offer to make a French-

Gen. T R. Milton 's by-line is one familiar to A1R FORCE Magazine readers through 
his regular "Viewpoint" column and his trenchant feature articles . His forty-year 
military career included combat service with Eighth Air Force in World War II, 
partic ipation in the Berlin Airlift, command of Thirteenth Air Force. service as 
Air Force Inspector General and as USAF Comptroller, and duty as the US 
Representative to the NATO Military Committee . He retired from active duty in 
1974. This article is a result of General Milton's recent trip to the Mediterranean. 
A companion article, "Turkey: NATO's Southeastern Keystone," appeared in the 
May '83 issue. 
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man, with greatly enhanced authori
ty, the Supreme Allied Commander. 

Just now, France has too many 
internal problems to worry very 
much about its NATO relationship. 
The Mitterrand economic program 
is signaling difficult times for 
France's armed forces, especially 
the French Army. 

Another distraction, and one that 
may be the source of bitter divisive
ness before it is over, is the forth
coming trial of Klaus Barbie, the 
"Butcher of Lyons." The conserva
tive French press reflects a senti
ment that Barbie was brought back 
simply to take French minds off 
their current troubles. The conser
vative press also charges the left 
with attempting to take full credit 
for the resistance in World War II. , 
The left-wing papers, meanwhile, 
are hinting at great disclosures of 
French collaboration during that 
war. The Barbie trial promises to be 
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a disagreeable experience not only 
for Barbie but for the country as a 
whole. 

Whatever goes on in France will 
have little effect on neighboring 
Spain. The Spanish have their own 
preoccupations. While France en
ters into these peripherally-the 
French are obstructing Spain's Eu
ropean Community membership, 
and they have not done much in the 
past to control Basque terrorist 
movements back and forth between 
France and Spain-Spain 's 
thoughts at the moment are cen
tered on NATO membership. All the 
way in, or out? 

When the Socialist Felipe Gon
zalez was elected Prime Minister, he 
put a freeze on Spanish NATO par
ticipation, promising to settle the is
sue by referendum in May 1983. 
Now, it appears, there will be no 
referendum, a hopeful sign the issue 
is becoming moot. 

Actually, the knowledgeable peo
ple in Brussels have assumed from 
the outset that Spain would finally 
come into full membership, but it is 
always dangerous to take anything 
for granted, especially in view of 
Gonzalez's electioneering stand. 
Referendums are sensitive to the 
way the questions are asked and 
are, in any case, precarious things 
to predict , so the cancellation of the 
referendum has to be good news for 
NATO. 

It is hard to make any real judg
ment on Spanish military attitudes 
toward Alliance membership. The 
Army, conservative, with some se
nior officers still on active duty who 
look back fondly to the Franco 
days, tends to focus more on the 
enemy within than on the faraway 
Warsaw Pact. Among younger 
Army officers there is apparently 
some enthusiasm for the NATO 
role, but it is not universal. 

The Navy and Air Force, particu
larly the Navy, see advantages and 
opportunities in NATO member
ship. There is the Mediterranean, 
where Spain has a long coast, and 
offshore are the Balearic Islands; 
both of these facts suggest an impor
tant NATO maritime role for Spain. 

Then there is Gibraltar, viewed by 
Spaniards as a continuing affront to 
Spanish nationalism. Since it seems 
obvious Britain will not relinquish 
Gibraltar in the near future and is 
prepared to defend it if necessary, a 
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first step toward easing the situation 
might be to establish a NATO naval 
headquarters on the Rock. If Spain 
were in NATO, perhaps a Spanish 
admiral could head the NATO com
mand. The British, in fact, have sug
gested this might be an agreeable 
solution so long, of course, as the 
Spanish admiral had a Royal Navy 
chief of staff and the question of 
British sovereignty did not arise. 

Spain has holdings in the Atlan
tic, the Canary Islands, which fall 
within NATO territorial boundaries 
and will require some new NATO 
military authority, presumably 
Spain. Then there are the advan
tages both the Spanish Navy and 
Air Force would gain by training 
with other NATO nations . It is not 
so easy to work up a case, or a mis
sion, for the Spanish Army in 
NATO, but doubtless one will be 
found, always keeping in mind the 
Army 's commitment to internal se
curity. 

If Spain Enters NATO 
When Spanish doubts are finally 

resolved, hopefully in favor of full 
membership, an interesting ques
tion may arise about the status of 
USAF's 405th Fighter Wing at Tor
rejon, presently converting from 
F-4Ds to F-16s. The 405th at this 
time has no NATO mission in Spain, 
but simply stages out of Torrejon to 
lncirlik, Turkey, where it assumes 
a NATO task under COMAIR
SOUTH in Naples. With the pros
pect of Spanish participation in the 
NATO military structure, there are 
some new possibilities. 

The Spanish Air Force has de
cided on the F- l 8A as a new-genera
tion fighter, whether because the 
terms were better than those offered 
for the F- I 6A or because they think 
the F- I 8A a better airplane. In any 
case, NATO's air forces will have a 
formidable complement of new-gen
eration fighters based in Spain, if all 
goes well with Spain's membership. 
The question is how best to use this 
NATO fighter force of USAF F-16s 
and Spanish F-4s and F- I 8s. 

Spain, for all its recent conver
sion to democracy, has retained a 
considerable share of its traditional 
xenophobic tendencies. The Span
ish do not want foreigners on their 
soil except on Spanish terms, and 
they reject any notion of having 
Spanish forces within Spanish bor-

ders commanded by anyone but a 
Spaniard. Hence, any arrange
ments for NATO command of Span
ish forces will presumably have to 
take this into account. 

There is, moreover, the fact of 
Spanish territory both in the Med, 
the Atlantic, and on the coast of ◄ 
North Africa . So far as the Med is 
concerned, maybe Air South will be 
an acceptable attachment for the 
Spanish Air Force if there is a Span-
ish NATO commander in Spain. 
What, then , about the 405th? With 
the 405 th now in F-16s, a good case • 
can be made for creating a new mis
sion for that wing, one of air superi
ority in the central and western Med 
in conjunction with the Spanish Air 
Force. 

That, however, is just specula- ~· 
tion. What is not speculation is the 
problem the Spanish North African 
coastal enclaves of Ceuta and 
Melilla may cause the Alliance. 

NATO has turned a blind eye over 
the years to the existence of North 
Africa, sort of a latter-day Flat 
Earth theory in which the Mediter
ranean conveniently disappears 
over a precipice. And so, when the 
Sixth Fleet takes an interest in Lib
ya, for instance, or pays a visit to 
Alexandria, it does so on its own 
under the aegis of CINCUSNA
VEUR, not CINCSOUTH, even if 
they are the very same admiral. 

This wondrous strategic concept 
has been made easier to swallow by 
the fact that there has not been, up 
until the present, any territory 
along the North African coast that 
belonged to a NATO nation. The 
Portuguese colonies of Mozam
bique and Angola, now long gone, 
were south of the Tropic of Cancer, 
NATO's official boundary, and thus 
did not count. But Ceuta and Melilla 
are Spanish territory, are north of 
the Tropic of Cancer, and what is • 
more, if not exactly threatened, at 
least are being eyed by Morocco. 

All of this promises some inter
esting times for the staffs at SHAPE 
and NATO headquarters in Brus
sels. Whatever the bureaucratic dif
ficulties Spain's entry may cause, it 
will be the best thing that has hap
pened to the Alliance in a very long 
time, if, that is, Spain elects to come 
in as a full member. No one in 
NATO has any great enthusiasm for 
another member on the French 
model. ■ 
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Image technology on the move. 

Al Gorin on automatic target 
recognition systems. 

"America's defense requires break
throughs in automated target recogni
tion systems that operate reliably in 
real- or near real-time and are able to 
adapt to changing tactical situations;' 
says Dr. Al Gorin, Principal Scientist at 
Lockheed Electronics. 

"These systems will combine pro
cessing that is both non-cooperative 
(such as imaging or ESM sensors) and 
cooperative (such as interrogation 
protocols). They also will involve 
networks of multiple sensors at 
disparate locations and will require 
distributed processing. 

"They must be self-evaluating 
systems, deciding automatically 
on sensor dwell time on target, 
additional sensor allocation, and 
increased processing time necessary 
for highly accurate identification. 

"Techniques used in automatic 
interpretation of image sensor data 
will range from sophisticated pattern 
recognition to complex image
understanding algorithms driven by 
knowledge-based systems. The ultimate 
solution will involve a unique blend 
of machine intelligence, operations 
research and real-time systems design. 

"At LEC, we have made substantial 
progress in design and evaluation of 
adaptive target recognition systems 
that exploit data from multiple sensors 
and tactical and intelligence sources. 

"Our work points to major advances 
in design and implementation of recog
nition systems. These systems will 
intelligently allocate sensor and 
computational resources to optimize 
performance over many targets within 
a wide range of tactical scenarios'.' 

Ensin ee rs. int eres t~c.l in co nt1•ibutin g 
lo ,1clvJncc d elec 11 oni c ,;ystern s 
;ir e invil ed 10 writ e Empl oym ent 
'v1 Jnage r .:i t lh c ;:i d dress ,lt ri ght. 

--jlockheed Electronics 
Plainfield , New Jersey 07061 



FOR navigation and attack at night 
and in adver e weather, the US 

Air Force is behind the times. Gen. 
W. L. Creech, Commander of 
USAF's Tactical Air Command, 
told Am FORCE Magazine: "We are 
still at about the same place as the 
Army Air Forces were at the time of 
the Battle of the Bulge in December 
1944, and that means our capability 
is near zero." 

To redress the shortcomings over 
the long term, USAF is developing a 
system called LANTIRN, which 
will be fitted on the A-10, F-16, and 
derivative fighters. (LANTIRN 
stands for Low-Altitude Navigation 
and Targeting IR for Night system.) 

For the short term, three of the 
tactical air forces' front-line aircraft 
types are being equipped with· the 
Pave Tack system. With the installa
tion of Pave Tack on the F-4E, 
RF-4C , and F-111 F, the forces have 
an around-the-clock/adverse weath
er system for navigation and weap
on delivery. Pave Tack's full name is 
AN/AVQ-26 Electro-Optical Target 
Designator system. It is a pod in
stallation that fits externally on the 
belly centerline of the F-4E and 
RF-4C, and within the weapons bay 
of the F-11 lF. Ford Aerospace & 
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Communications Corp. developed 
and is producing the system. 

The Pave Tack system incorpo
rates USAF's common modular for
ward-looking infrared laser trans
mitter/receiver and precision sta
bilized optical sight in a turret. The 
system is liriked with the aircraft 
subsystems and cockpit controls 
through a computer mounted in the 
pod. The turret has a high slew rate, 
so it can function well at high speeds 
and low altitudes. The computer in
tegrates the navigation, target ac
quisition, and fire-control functions 
of the aircraft. 

Pave Tack extends the capabili
ties of the F-4E, RF-4C, and F-11 lF 
into night and reduced visibility 
conditions. It is an effective interim 
step toward the true in-weather sys
tem the tactical air forces need 
badly. Until that great day arrives, 
Pave Tack will be counted on for 
effective attacks in adverse condi
tions, whether in close support of 
friendly troops or in interdiction 
missions behind the enemy's front 
echelons. 

The Pave Tack system is in pro
duction. Much of the test and eval
uation of the system was performed 
by two of Tactical Air Command's 

Maj. Bob French rolls his F-4E over the 
Nellis range area, showing the Pave 
Tack pod on the aircraft centerline. 
Relative size of Pave Tack pod can be 
compared with fuel pods. (AtR FoRcE 
Magazine photo) 

units: the Tactical Air Warfare Cen
ter at Eglin AFB , Fla. , and the Tac
tical Fighter Weapons Center at 
Nellis AFB, Nev. Both continue to 
follow Pave Tack in use for TAC, 
developing tactics and techniques 
to get the most from the system. 

I got to fly a Pave Tack mission in 
an F-4E at the Tactical Fighter 
Weapons Center, and saw first-hand 
three of its features that please air
crews: the super- sharp imagery 
available in the cockpit, the ease of 
operation both for navigation and 
attack, and the accuracy of weapons 
delivery. 

At the 422d T&E Squadron 
Lt. Col. Dave Jenny is command

er of the 422d Test & Evaluation 
Squadron, which performed much 
of the initial and follow-on opera
tional test and evaluation of the Pave 
Tack system. He discussed the sys
tem's characteristics and the squad
ron's activities with it, and then in
troduced the officers with whom I'd 
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t1y. Capt. Tom Henricks would lead 
the mission, and I'd be in the back 
seat of his aircraft. He is a 1974 
graduate of the Air Force Academy, 
with more than 1,500 flying hours in 
fighters, most of them in the F-4. 
(He is now in the test pilot course at 
USAF's Flight Test Center, Ed
wards AFB, Calif.) The second air
craft in our flight would be flown by 
Maj. Bob French, with Capt. Larry 
"Scoop" Cooper as his Weapon 
Systems Officer. 

The flight plan called for a forma
tion takeoff from Nellis, then on to 
the Elgin South Military Operations 
Area of the Nellis complex. That 
part of the flight would be for orien
tation and also for system checks 
of the aircrnft. We'd ;:ippro;:ich the 
Moapa power plant to demonstrate 
and check out the infrared capabili
ties of the system and to give me 
practice with the Pave Tack con
trols. Then we 'd fly over to Neiiis's 
Range 63 to attack grouhd targets 
with BDU-33 practice bombs. 

Tom· Henricks planned four dif
ferent attacks: first. a ten-degree di
ving pass, then a toss delivery with 
laser designation, followed by a low
altitude approach masked by the 
terrain and a pop-up, then a forma
tion attack in which we'd laser
designate the target for Bob and 
Scoop's aircraft and our own. The 
aircraft videotape recorders would 
provide a record for immediate re
call and evaluation during debrief
ing. 

The simulated enemy situation 
for our mission was briefed by Cap
tain Cooper. Enemy weapons in the 
target area included ZSU-23-4 anti
aircraft guns at an airfield held by 
enemy forces. Our mission was to 
destroy the guns without affecting 
the runways or nearby civilian 
dwellings. The situation brief noted 
the presence of SA-7 surface-to-air 
missiles in the area. The mission 
required accuracy of navigation and 
weapons delivery, as well as ability 
to use terrain in the area to mask our 
approach and exit. 

After the normal briefings on 
emergency procedures and fitting 
personal equipment, we were ready 
to go. 

Preflight Activity 
Captains Henricks and Cooper 

had entered the data on weapons 
characteristics, navigation informa-
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tion, and other material into the air
craft's computers and control sys
tems ahead of time. They noted that 
one of the 422d T&E Squadron's 
projects is testing a Data Transfer 
Module made by LSI-a cassette 
that is the interface between the 
squadron's computer and the com
puter in the aircraft's ARN-IOI 
bombing system. Well before a mis
sion, they can enter all the required 
data onto the cassette via the squad
ron's own computer. At the aircraft 
and ready to go, they plug in the 
cassette . It dumps the information 
into the ARN-IOI system in a cou
ple of seconds, and they are ready to 
go. This saves time, of course; it 
also avoids inserting errors into the 
system. 

During the walkaround, Tom 
Henricks showed the Pave Tack pod 
and explained its characteristics . 
Our aircraft, tail number 720140, 
had a gross weight of 53,400 pounds 
for this mission. Of that, nearly 
1,300 pounds was the Pave Tack pod 
and its attaching hardware. Hung on 
the centerline of the big F-•1E, the 
pod did not look its size: 163 inches 
long and twenty inches in diameter. 
The turret at the aft end of the pod, 
containing FUR, laser transmitter 
and receiver, and stabilized sight 
would be stowed en route to the tar
get, then deployed when we were 
ready. Tom noted that the 422d TES 
had had very few maintenance 
problems with the preproduction 
pods. Through contacts with opera
tional squadrons, they had found 
that the production pods were even 
more trouble-free . 

Cockpit orientation took more 
than an hour. Tom wanted to be sure 
that I knew the location of every 
switch and control, and understood 
how the several navigation, target 
acquisition, and weapons delivery 
systems were integrated . 

The Flight 
Engine start and taxi were nor

mal, as were the final checks by the 
armament and aircraft specialists in 
the arming area short of the takeoff 
runway. Formation takeoff roll be
gan with a nod of Tom's head . The 
two J79 engines in afterburner ac
ce le rated the aircraft rapidly 
through eighty knots. Tom applied 
back pressure at 100 knots; the nose 
came up smoothly and the aircraft 
lifted off at 180 knots . 

Capt. Tom Henricks (right), after 
completing preflight walkaround 
Inspection, checks arrangements In the 
rear cockpit. (AIR FoRCE Magazine 
photo) 

Bob French kept close station 
through gear and flaps up and as we 
climbed at 3,000 feet per minute on 
headings toward the range area. He 
eased out to the right for a route 
formation . As we flew out of 12,000 
feet for the assigned 16 ,000, he 
moved back in for the systems 
check, first on our aircraft, then on 
his . (Note: in the dialogue that fol
lows, "H" is Captain Henricks, "F" 
is Major French, and "AFM" is AIR 
FORCE Magazine.) 

* * * 
H: Reach up front of you and turn on 
the radar warning receiver. That's 
the POWER button . 
AFM : OK, POWER. 
H: Looks good . It 'II take a second to 
warm up and then we'll see his lock 
on us. 
AFM: I've got him at five o'clock on 
the radar warning receiver. 
H: That's correct; that indicates he's 
locked on behind. Someone else is 
locked on in front of us . 
AFM: That alpha or triangle? 
H: That's right. 
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Pave Tack operational block diagram (courtesy Ford Aerospace). 

The indications on the radar 
warning receiver are clear, and easi
ly direct one's attention ( or counter
measures) in the right direction. 

Our systems check over, Bob 
French pulled ahead so that Tom 
Henricks could perform the same 
for him. That permitted practice 
with the radar, acquiring the other 
aircraft, and also linking the TI SEO 
system with it. TISEO stands for 
Target Identification System, Elec
tro-Optical. Mounted near the root 
of the F-4E's left wing, it provides 
clear television imagery for the air
crew. They have a choice of wide or 
narrow field of view, and can zoom 
in for a closeup of the selected tar
get. This permits visual identifica
tion at long range. 

Systems checks complete and in 
the range complex, our flight was 
cleared to descend for the naviga
tion practice. The ARN-101 system 
("Arnie" to the 422d aircrews) pro
vided steering cues to the selected 
waypoints entered into its memory. 
Tom Henricks took the lead for this 
sequence. 
H: One has the lead. OK, we'll go up 
to the north turn point that Arnie's 
steering us to, and see if it auto
sequences. 
AFM: OK. 
H: I'll get into the next valley and 
drop down a little bit lower. 
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AFM: Target's fourteen miles away? 
H: That's correct. Now we're going 
to a tactical ingress airspeed, about 
480 knots for a low-level. 
AFM: I see airspeed coming up. 
H: Today it looks like about 450 
knots calibrated is 480 knots true 
airspeed. We're turning up the val
ley now, going toward the turn point 
of Elgin. 
AFM: Nine miles. And we're going 
up through the valley. Heading is 
025. Six miles from the point. Still 
450 knots, 0.73 Mach, indicated. 
H: Now we're cresting the ridge, 
and the point should appear on our 
nose in about two miles. 
AFM: Mile and a half; one mile ... 
H: OK, the town is right on our 
nose. I'll roll over on the right wing 
so you can look straight down on it. 
If you'll look at the steering, it just 
swung to the next point. 

And Arnie autosequenced, show
ing the way to the next turn point en 
route to the Moapa power plant. We 
flew through the next valley, then 
prepared to pick up the power plant 
on the infrared receiver. 
H: I'm going to give you steering to 
the Moapa power plant so we can 
practice the Pave Tack training. You 
can see it's ahead twenty-three 
miles at 180. Now, reach over with 
your left hand in front of your left 
knee and get the ARN AIM 

switch-it's in SLAVE now-and 
bring it back to the ARN AIM posi
tion. 
AFM: Coming back to ARN AIM. 
H: Now you can go ahead and select 
POD while you're on that panel. 
AFM: OK, POD-and there's a pic
ture on the scope. 
H: That's right; it's all ready to go. 
Now reach down and select IP IN
SERT by your left elbow-just de
press the IP INSERT button. 
AFM: IP INSERT ... got it. 
H: Now the pod is looking over to
ward that Moapa power plant off the 
left wing. 
AFM: I'll be darned! There it is. 
H: Now use the hand control. Select 
the top button. Depress that, and 
there's the chimney in the back
ground. 
AFM: I have it, near the base of the 
scope. 
H: Now go full action and release, 
and take track with the thumb track
er, and there you go. 
AFM: Now I've-whoops-OK, 
there it is. [Reticle is kept on the 
target by thumb tracker trim move
ments on the integrated hand con
trol on the ledge at the WSO's right 
hand.] 
H: Now I'm going to roll into it. It'll 
hit a gimbal limit and go into MPT, 
which is Memory Point Track. 
AFM: There, I've lost it. 
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H: That's right; it hit the gimbal limit 
and prevents you from moving it. 
But as we move on, it'll still be look
ing at that power plant. Now I'll 
bring it around to the nose. In other 
words, the pod is stabilized on that 
point. As I roll out, we should be 
looking at it. There it is. 
AFM: There it is. [The preset point 
in memory returned to the screen.]' 
And now I'll move the cursor up the 
chimneys. 
H: That's a pretty good picture. You 
can hit the middle button and it'll go 
times two magnification . 
AFM: Wow ... I keep losing ... 
gotta track better. 
H: Yeah, there you go now. We're 
still ten miles from it now. 
AFM: I'll gel Litt: bast: uf Litt: l:him
ney. 
H: That's good . As we get closer, we 
should he ahle to see if there's ,my 
smoke coming out of those chim
neys. It'll show up as a hot source. 
AFM: It looks like the one to the 
right of the high one is black and has 
smoke, doesn't it? 
H: That's right. 
H: That's good; you can see the 
smoke coming out of the top now. 
I'll turn right to keep us in our area. 
You just continue to track the tar
get. 
AFM: OK. 

At twenty-three miles, the picture 
clearly showed the plant's buildings 
and chimneys. The chimney in use 
appeared darker than the cold ones, 
and its smoke created a sharp artifi
cial image on the screen. 

We then headed for Range 63, 
steering according to Arnie's direc
tions. Tom flew a low-level ap
proach, checked in with range con
trol, then performed the first attack, 
a dive toss without dropping a 
bomb. Purpose was to practice 
tracking the target with the laser. 
(Note: our radio call sign was Pinto 
41. In what follows, "Ground" is 
"G.") 
G: Pinto 41, this is Range 63. The 
range is cold, you're cleared on. 
H: Pinto 41. And request laser hot. 
G: Pinto 41, you're cleared laser 
hot. 
H: Pinto 41. OK, you can reach 
down by your right knee and turn 
the laser to ON. 
AFM: I'm pulling it up and all the 
way forward, and the light says 
LASER ON. 
H: OK. We're ready to go. As you 
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look at your scope now, I'm going to 
select DIVE TOSS . Your display 
says VIS now, so it's looking where 
my pipper is looking. 
AFM: OK, that's the ridge line. 
H: That's right. The targets are over 
at the right, two o'clock now. 
AFM: OK. 
AFM : Looks like two billboards out 
there-the white ... 
H: That's right; our circle is right 
beside the right-hand billboard, it's 
the dark area . . . • 
AFM: OK, I have it visually now. 
Looks like something darker in the 
center. 
H: That's all chewed up because of 
the bomb impacts. 
H: Pinto 41 is in dry to 63 for dive 
toss. 
G: Cleared dry, 41. 
H: I'm going to roll in and just put 
the pipper on the target ... 
H: ... and when you see it, just go 
full action release. 
AFM: OK, I have it. 
H: Now take track with the thumb 
tracker. 
AFM: I've got it. 

ABOVE: Air Force 
Systems Command 
F·4E with Pave Tack 
pnrl nn t!P.nf P.rlinP.. 
The TISEO (Target 
Identification System, 
Electro-Opt/cal) "eye" 
can be seen on the 
left wing's leading 
edge (yellow circle). 
LEFT: Closeup of Pave 
Tack pod on F-4E In 
flight. (AIR FORCE 

Magazine photo) 

H: You can punch in the top button 
and it'll go narrow. 
AFM: OK. 
H: Let's go ahead and fire the laser. 
AFM: OK, the pickle button . [Red 
button at left edge of stick top.] 
H: Now you're firing the laser, and 
to drop a bomb we'd be pickling 
now [ middle C tone in background] . 
And it would come off here shortly 
[ tone continues, then stops]. That's 
where it would come off. Now con
tinue to track all the way through 
this. 
AFM: I'm tracking. The ground is 
really chewed up there. 
H: Yeah . 
AFM : Now we're rolling over. 
H ~ I' II get a little altitude ... and 
our bomb will hit ... just about ... 
now. OK, I'll shut the laser off and 
we'll recover back to altitude. 

Thanks to the practice at the 
power plant, tracking the target on 
the range seemed fairly easy. The 
trick was to disregard the aircraft 
maneuvers, and to concentrate on 
keeping the reticle on the target 
center. 
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Maj. Bob French followed 
through, and the flight got ready for 
the next pass. This time, a live dive 
toss. 
H: OK, I'm going to arm the system, 
and we'll drop a practice bomb on 
this one. 
AFM: OK. 
H: Forty-one is base. And we'll do 
the exact same thing, except this 
time a bomb will come off. And 
we'll hope to see it in the field of 
view. 
F: Two base. 
AFM: I have the target visually. 
H: OK. 
AFM: And we're rolling in. 
H: Forty-one is in hot. 
G: Cleared hot, one. 
H: The pod is looking behind us. Go 
ahead and go RESET on the TIC 
panel on your left. OK, it's coming 
up now, we're good now. 
AFM: OK. 
H: Nowpickingupourdive; and you 
cari go full action release and begin 
tracking ... 
F: Two is in. 
H: And fire the laser ... 
G: Cleared hot, two. 
H: Super! Now we'll just wait until 
we're in range. 
AFM: I'm keeping it on it. [Middle C 
tone begins. Tone stops.} 
H: OK, tracking now ... bombs 
away. 
AFM: Keep tracking. 
H: And another ten seconds of fall 
on the bomb .... There's bomb im
pact. Shut the laser off, and we'll 
look back and see where the bomb 
hit. OK, you can see the bomb hit a 
little long on that one. We'll press on 
in the next one and try to make it 
more accurate. 

The image in the screen remained 
steady and sharp throughout the 
pass; bomb strike and bomb-dam
age assessment could be done by 
the WSO while the pilot flew evasive 
maneuvers out of the area. 

Next maneuver wds a pop-up de
livery. Tom Henricks approached 
the target behind the terrain. 
H: We'll get down and do a pop-up 
type delivery on this one, simulat
ing that we're avoiding the de
fenses. 
AFM: We're coming along the ridge 
line, going down the valley. 
H: That's right ... [ seconds pass.] 
One is base ... this time we want a 
little more airspeed than the last 
one, so we're down here accelerat
ing to about 520 knots, which will 
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give us enough to come over the top 
on the pop-up. 
AFM: OK. 
H: One's up. [Grunts as G-forces 
hit.] 
G: Clear, one. 
H: When you see it in the field of 
view, go full action release, track it, 
fire the laser ... 
AFM: OK, I'm tracking. 
H: OK. 
AFM: Fired the laser. 
H: Continue to track it. Good. Start
ing our delivery. [Middle C tone 
again. Tone stops, bombs away.] 
I'm off the target, continue to track. 
AFM: OK. 
H: And there's bomb impact, and 
I'll shut the laser off. 

Maj. Bob French flew the same 
attack. Both our bombs fell a bit 
short, so Captain Henricks inserted 
minor corrections into the ARN-JO/ 
to compensate. Then Bob French 
joined up in a line abreast formation 
for the attack. This time, the two 
aircraft would fly different ap
proach maneuvers to confound the 
defenses, but our laser designator 
would illuminate the target for both 
drops. 
AFM: We're sneaking down the val
ley at 460 knots. 
H: That gives us sbout 500 knots 
true, which is what we want. We're 
still out of line of sight from the tar
get. 
AFM: Yeah; we're about 100 feet 
AGL [Above Ground Level]. 
H: OK, as we start our turn, he'll 
follow us through it, setting himself 
up on the inside [grunts]. Here he 
comes. 
AFM: Yep. 
H: And here we are line abreast at 
seven miles, ready for enemy ac
tion. 
AFM: He's doing a turn out, as 
briefed. 
H: Pods up. 
F: Two. 
G: Pinto 41 flight cleared hot. 
H: Pinto 41. OK, sweeping in. When 
it's in the field of view just take track 
and fire the laser. 
AFM: It is. 
H: There it is. 
H: Laser on. OK, fire the laser! 
H: That worked out just right. We'll 
wait till we're in range. [Tone 
sounds.] 
AFM: Still tracking. 
H: Starting our delivery. Continue 
to track [tone stops]. Bombs away! 
F: Roger. 

H: OK, we'll be right back. Go 
ahead.just the thumb tracker again. 
Fire away again. 
AFM: OK. [Continuing to keep the 
reticle on the center of the target, 
designating it for Major French's 
drop.] 
H: Good. 
F: Two [he has dropped]. 
H: And there's his bomb impact, 
right in the field of view. 
AFM: That's great. 
H: Now we egress at high speed 
away from the target at low altitude. 

* * * These were dumb practice bombs 
whose impact on the target was well 
within the lethal radius of real iron 
bombs. If we had been dropping 
laser-guided weapons (and if I had 
kept the reticle precisely on the tar
get), the impact error would have 
been within only a few feet. The 
422d's aircrews consistently drop 
laser-guided weapons within a 
seven-foot CEP. 

Cleared off the range, we flew 
back to Nellis. En route, additional 
practice with the system showed 
how easy it was to go from radar to 
TISEO to infrared imagery on the 
screen. At about twenty-five miles 
out, we activated the pod and com
manded IP INSERT. It immediately 
slewed to the Nellis ramp, and the 
parking place we had left an hour 
earlier was centered precisely under 
the reticle .. 

Back on the ground, the debrief
ing covered all phases of the mis
sion. We had videotape immediate
ly, and could play it concurrently 
with the comments by aircrew 
members and Capt. Mitch Stucker, 
the operations analyst for Pave 
Tack. He and Captains Henricks 
and Cooper and Maj. Bob French 
verified my impressions: control 
operations are easily mastered, and 
accuracy improves sharply with 
each mission flown. That is being 
borne out in the operational squad
rons using the Pave Tack system. 

At this writing, Pave Tack is op
erational with the following USAF 
units: 48th TFW (F-11 IF) at RAF 
Lakenheath, UK; the F-4E
equipped 4th TFW, Seymour John
son AFB, N. C., and 3d TFW, 
Clark AB, Philippines; and with the 
RF-4C-equipped 67th TRW, 
Bergstrom AFB, Tex., 313th Air Di
vision, Kadena AB, Okinawa, Ja
pan, and I 0th TRW, RAF Alcon
bury, UK. ■ 
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"My lifeblood," an FAA 
faclllty chief calls the 
mllltary people on duty at 
the nation's airports since 
the strike of August 1981. 

BY 1'HE end of June. the la.st 
group ef military afr 1roffi'C con

trollers will be oh their way back 
.jrom civilian airPorts to their home 
\lilations. 

Since Augu.sl 1981. when govern
ment controll.ers began a~trikc in a 
disputeovcfr pay and workingcondi
.\J_Ons. more than 900 Air Poree. 
W,my, Navy. and Mai'ine Corps 
~rotlers have boon providing air 
traffic· con.trot se.rvi.ze ;i_jong wilh 
nonstnldag PAA personnel. 

According to on.~ il • 

tion Administration facl lily chief. 
"They have bee·n rJlY 1:ifeblood.'' 

The FA.A's originul wirht;lr<1,wal 
plun called ror DoD involvement to 
end in September 1982. Lust lipring. 
.however. the FAA asked for an ex
tension until June 30. 1983. to 'Te
sponse. lhe Air Force kept 1301 
trollers deployei:i pas1 their ori 
return dute:;. As ofMnrch the 
were still fifly-two Air Force c 
trollers at twenty Ioca"4ns. The. 
Army had ten. and the ~-avy and 
Ma1ine Co"rps had four at seven lo
cations. 

Had it m:,t been ft>r FAA con
tingency plans. the strike of more 
than 12.000 eon1rollers could have 
seriously crippled the nation's vital 
air transport network. _sc plans 
called for now control dures. 

u.ced C pacit),I 

flights}, and use of FA,A 
personnel and militil.ry 

troUen; began A; ... 
n's largest •g• 
the watl<Qu' • • • 
DOD~ 

sportation ugreom 
er in 1he year. They f~ 
cg.an s·tudying civilian 
~res. anti 4uite a few 

began: k&h!fts ln lei;s than a 
we~ 

•

oral'.y relis!>ig.nment of 
trollen to civilfan air

nty a minimal elTecL on 
gbt operations. Even so. 

at ttle ~k of its commit1J11mt. the 
Air Eorct had as many as twcn1y
seven faciliti~s -at or near, minimum 
manning standards. 

-~1niti"llY, o 101 of people gave l!P 
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professional military educaLion 
fi:ainingand leave to ensure tha t tbe 
qu~lity of service was protected for 
the users so that they could sustain 
flying operations back home.·· !>Oys 
Col. Derrel L. Dempsey, Depl.lty 
Chief 0f ~ for Air Traffic Ser
vices._ liq, Air Force Communica
tit;,rtt~and. 

'TM Af·f'Force alone deployed as 
mdii~ J,S· ,03. controllers, with a 
~lilUm ttK 486 at one time. They 
canteilltom seventy-nine loc'3t ions 
to augment FAA control tower and 
radar apl)n,).!Ch con1rol facilities in 
six.ty-five metropolitan are~s. A few 
deployed controllers returned home 
in a matter of da.ys, Most. h0Wever. 
were faced with an unusuall,y long 
TDY df more than a year. 

FAA officials feel confii'dent that 
they' can now handle the traffic with 
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the reroaining staff anctA.~wl¥, hlr_ecl 
anti trained personnel. 

··as of March, the a.ir ttaffic con 
Lrol s,ystem was handling slightly 
more t han· oinet y percent of pre-

strike traffic levels and returned to 
100 percent by April," says the 
FAA. • 

This is an imp110v,ement on the 
th:neta,ble announ~ed by the FAA 
shonly after the.,,stri~e. As a result. 
the FAA s~ys it plans lO rif t remain
i!lg air tr,affic con~rnl restrictions for 
beth airlines and genel'al aviati0n in 
most parts oftheC(:)lJntry bo/ tlie fall . 

Did They Perform? 
PAA (;)fficials were ahxiGus about 

whether the deployed mrthary c0n
trollers could team new procedu1:e..:;, 
different equipment, and, ultimate-

LEFT: SSgt. Dan Ga 
Washington NaUon 
commerc1al 727 t 
Air traf(Jc at US a 
prestrlke levels, 
F'ord, Art Dire 



ly, perform in high-traffic density 
locations like Chicago's O'Hare In
ternational Airport where, during 
peak periods, an aircraft takes off or 
lands every twenty-three seconds. 
At Washington National, an airport 
that has the reputation as a "con
trollers' nightmare," controllers 
must move more airplanes-an 
average of 1,200 aircraft operations 
in a day-in a smaller amount of 
airspace than at any other civilian 
airport in the US. 

"The FAA did not know what 
kind of people they were going 
to get," Colonel Dempsey says . 
"They were quite surprised that we 
sent them good-quality controllers, 
only skilled people to work for 
them." 

National Airport lost sixty-five of 
seventy-five controllers to the walk
out. The ten nonstriking controllers 
were joined by twenty-four super
visors and sixteen Air Force and 
fourteen Army controllers. 

"The military controllers moved 
swiftly, learned the things we asked 
quickly, and, more recently, have 
been training my new civilians," 
says Harry T. Hubbard, Chief of 
Washington National Tower and 
Approach Control. 

The deployed Air Force people 
had radar experience so he put them 
to work in the radar room. The 
Army controllers had a tower back
ground so he assigned them to the 
tower. "They all did a superb job," 
Hubbard says. 

"The situation at Washington Na
tional was typical of the attitude and 
ability demonstrated by military 
controllers throughout the emer
gency," says the FAA. 

The reaction from deployed con
trollers is one of satisfaction. "We 
proved we could do the job," says 
SSgt. Dan J. Garin, age thirty, de
ployed at Washington National from 
McGuire AFB, N. J. 

"They still call us rookies, every 
now and then, but in a friendly 
way," says SrA. Rob C. Baechtel, 
age twenty-one, also deployed at 
Washington National from Dover 
AFB, Del. 

"We showed the nation that we 
can do a wartime mission, which is 
to deploy for any contingency, op
erate in an unfamiliar environment. 
perform air traffic control, and do it 
on very short notice," says Colonel 
Dempsey. 
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Many of the returning controllers 
are finding equipment upgrade pro
grams in progress at their bases, 
which will make air traffic control 
facilities more modern and like 
those managed by the FAA. Some 
100 facilities will receive new, im
proved equipment under a $17 mil
lion program to improve radio and 
telephone service between control 
towers and radar facilities. 

In addition, surveillance radars 
that provide computerized aircraft 
identification are being installed, as 
is a new GPN-22 Precision Ap
proach Control Radar. The new ra
dar is capable of handling multiple 
aircraft on final and literally "sees 
through heavy rain." Also being in
stalled is the GPN-T4, a radar simu
lator used for training that can gen
erate up to forty simulated targets at 
a time. All of these initiatives were 
programmed for installation prior to 
the strike . 

The Retention Question 
When the walkout began, Air 

Force manning figures showed that 
1,08 I controllers were eligible for 
separation between August I 981 
and August 1982. 

AFCC estimated that ninety per
cent of those eligible would leave 
the service . "We in fact retained 
seventy percent," says Gen . Robert 
F. McCarthy, Commander of 
AFCC . 

He explains the reasons for the 
substantial increase in retention . 
"The Air Force acted very aggres
sively at the outset of the walkout to 
maximize reenlistment bonuses . 
Also, the 1981 pay raise helped, and 
so did the quality-of-life programs 
we initiated to take care of our de
ployed people." 

The programs included a sponsor 
program at home bases to assist 
families of deployed controllers , 
visits to deployed controllers by 
AFCC staff members, a "time-off" 
policy giving controllers seven days 
off to return home to attend to pro
fessional and personal needs , grant
ing waivers to carry up to ninety 
days of leave into FY '84, giving the 
·option to accept PCS moves to de
ployed locations, and protection 
from receiving an assignment for 
twelve months after returning to 
home stations. 

" Overall, the reenlistment rates 
now, and four months after the 

strike began, were as high as the 
prestrike rate," General McCarthy 
says. 

Furthermore , the experience 
level per controller prior to the 
strike , which was about seven 
years , increased during the strike to 
about seven and one-half years of 
experience per controller. 

Four of sixteen controllers who 
went to Washington National left 
the service. "Some of the young air
men who had not really experienced 
the true way of life within the Air 
Force did leave us," General Mc
Carthy notes. 

One who left the service in May 
was a four-year airman who was 
hired by the FAA as a controller. "I 
wanted to stay in the D. C. area. I 
like the amount of air traffic here. 
It's more of a challenge than else
where. I'm single. If I had a family, 
it might be different ," he says. "A 
career change isn't really hard for 
me now," he adds. 

Sergeant Garin is one deployed 
controller who decided to stay in 
the Air Force . He is a ten-year vet
eran, married, and the father of two 
children . "I reenlisted before I 
came down . I enjoy the military way 
of life and don ' t have any regrets 
about staying in." Since August 4, 
1981 , he has been living in a FAA
leased hotel room while his family 
remained at McGuire AFB , N. J. 

The Rewards 
For those controllers returning to 

their bases, the Air Force will be·ne
fit greatly. "The Air Force is going 
to get back some good controllers," 
Sergeant Garin says . 

"My skill level has come up a lot. 
Working different types of ai rcraft 
at different speeds in such a high
density environment has been an 
excellent learning experi~nce," he 
says. 

Furthermore , the strike may im
prove military and FAA relations by 
eliminating any doubt that military 
controllers can do the job. "I would 
be quite pleased to take them into 
any combat situation ," Mr. Hub
bard says . "I know they are capable 
of providing the best air traffic ser
vice anywhere ." 

For their service to the nation 
during the crisis, the deployed con
trollers will receive the Air Force 
Humanitarian Service Medal, Air 
Force officials say. ■ 
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From design through production, 
Varian offers industry 
state-of-the-ar·t technology in 
linear beam microwave tubes. 
Varian microwave tubes can be 
found worldwide, serving sci
ence, industry and defense, 
shipboard, airborne or on land. 

With 35 years of knowledge and 
expertise specializing in micro
wave technology, Varian has 
become a moving force in free
world countermeasures sys
tems. 

Or, where requirements are low
noise tubes for receivers; 
kilowatt-level power tubes for 

transmitters; long-life Klystrons 
for communications; rugged 
1WTs, or special-design tubes, 
Varian sophisticated products 
perform. 

Select Varian. The original name 
in linear beam microwave tube 
technology. 

More infQ(mation is available 
from Varian Microwave Tube 
Division. Or the nearest Varian 
Electron Device Group sales 
office. Call or write today. 

Electron Device Group 
Microwave Tube Division 
611 Hansen Way 
Palo Alto, CA 94303 
Telephone: 415•493-4000 

varian 
Insist on the original 
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Aircrew exchanges between 
allied air forces build long
term bonds of fraternity as 
well as understanding of 
the others' equipment and 
procedures. A USAF 
officer on exchange duty 
with the RAF tells of the 
sat.isfactions he found in 
transitioning from USAF 
to RAF aircraft. 
BY CAPT. DARREL R. GREER, 
USAF 

W HAT fantastic luck! In the 
spring of 1981 I was notified of 

my assignment to the USAF For
eign Exchange Program. I was 
going to fly the brand-new Tornado 
ground-attack fighter with the Royal 
Air Force. It was a dream come 
true! 

At the time of my assignment 
notification, I was an F-111 lnstruc
tor Weapon Systems Officer for 
USAF's Fighter Weapons School at 
Nellis AFB, Nev. The job was ex
tremely enjoyable, and it seemed 
highly unlikely that I'd get two good 
deals in a row. But fortune smiled, 
and amazingly enough I was in the 
exchange program. 

The exchange program has been 
around for years and operates on a 
one-for-one reciprocal exchange 
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basis with participating services of 
various foreign governments. The 
idea is to integrate exchange officers 
into the host service operations to 
the maximum extent possible for 
the mutual benefit of both services. 

Exchange officers serve in a wide 
variety of positions, ranging from 
Computer System Staff Officers to 
line pilots and navigators. I was se
lected to be in the initial instructor 
cadre of the Tornado Weapons Con
version Unit at RAF Honington in 
Suffolk, England. Eventually, once 
fully qualified, I would be instruct
ing pilots and navigators converting 
to the Tornado weapon system. It 
was that "fully qualified" part that 
got my attention. My sponsor wrote 
a very nice congratulatory letter 
and proceeded to explain that my 
first thirteen months would be as a 
student in various RAF training pro
grams. 

Thirteen months? A student? 
How boring! Well, I won't bore you 
with the list of courses, but there 
was one that sounded particularly 
interesting. It was Tactical Weapons 
Unit (TWU) training in the Hawk 
aircraft at RAF Chivenor. Though 
I'd signed on to fly the Tornado, I 
knew that flying the Hawk would be 
fun, and looked at the opportunity 
as a bonus. 

The Hawk is a two-seat, multipur-

-

pose, single-engine jet aircraft de
signed as an advanced jet trainer for 
undergraduate pilot training and for 
basic weapons training . For its 
weapons training role, the Hawk 
can be equipped with a 30-mm gun 
pod, air-to-air missiles, and a vari
ety of live and practice air-to-sur
face ordnance . It's a relatively small 
aircraft, weighing in at only 10,000 
pounds (with internal fuel and no 
weapons) and capable of maneuver
ing at eight Gs and sustaining six Gs 
in a level turn with normal fuel and 
weapon loads . Advanced flight con
trols make the Hawk representative 
of most modern fighter-type aircraft 
to which student aviators will even
tually transition. 

That's the Hawk in a nutshell, but 
there's a lot more to the TWU than 
the Hawk. In fact, the TWU pro
gram far exceeded my expectations 
and proved to be the most unique 
and impressive aviation training 
program I've ever seen or heard of. 
Because the TWU is so unusual, I 
want to share the essence of the pro
gram with you . 

The RAF Tactical Weapons Unit 
First, what is the TWU? 
The TWU is an essential part of 

RAF tactical aviator development. 
Though it's only one step in a long 
training process, it is a very impor-
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tant step. Using the Hawk multipur
pose aircraft, the TWU introduces 
young aviators to weapons and tac
tics used throughout the RAF's 
fighter community. Two RAF bases 
are devoted to TWU training: RAF 
Chivenor and RAF Brawdy. 

The original concept provided 
this introductory weapons and tac
tics training only for recent gradu
ates of pilot training. Since its begin
ning, TWU training has seen several 
iterations. Now, with the main 
course still devoted to new pilots, 
the program has been expanded to 
provide fast jet fighter orientation 
for recent graduates of navigator 
training. Additionally, rated ex
change officers, rated staff officers 
returning to fighter cockpits, and 
aviators transitioning to fighters 
from multiengine aircraft all receive 
this valuable training . 

For the tactically oriented, a 
rough parallel may be drawn with 
Tactical Air Command's fighter 
lead-in training (LIT) program. 
However, in the TWU, all first-tour 
pilots receive the same amount and 
type of training, whereas USAF's 
LIT program is varied to provide 
more specialized training. This spe
cialization reflects the requirements 
of the aircraft type to which the LIT 
student will transition. For exam
ple, in the LIT program a student 
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destined for the F-15 will receive 
more air-to-air combat training than 
a student destined for the A-10 . The 
A-10 student will receive more air
to-ground tactics training than his 
F-15 peer. Conseq~ently, a TWU 
student receives considerably more 
sorties during this critical develop
ment stage than his LIT counter
part. For most cases, this equates to 
almost double the sorties per stu
dent. 

Because the TWU revolves pri
marily around the first-tour pilot 
and navigator, I'll concentrate on 
their program . However, before 
continuing with TWU training, it's 
necessary at this point to overview 
how RAF pilots and navs are trained 
prior to the TWU . 

The Pilot 
After learning the basics of flying 

in a propeller aircraft, pilot candi
dates transition to the Jet Provost 
(equivalent to the T-37) and learn to 
fly ajet aircraft. They fly high and as 
low as 250 feet above the ground. 
Skills are assessed and each candi
date's flying record is carefully re
viewed before he is sent to fast jet 
training in the Hawk. Keen airman
ship, situational awareness, and fly
ing skills are considered essentials 
for the fighter force, and are' a pre
requisite for fast jet training. 

Hawk XX 220 In marking of RAF's No. 63 
Squadron fires 2.75-lnch rockets during 
a training flight on the Pembrey Range. 
Hawks also carry a 30-mm Aden gun on 
the centerline. (Photo by Phi/Ip Birt/es) 

If selected for fast jet training, the 
candidate goes to RAF Valley to be
gin advanced jet training in the 
Hawk. Here, as he learns his new 
aircraft, he builds on his previous 
instrument and formation training. 
Tactical concepts and formations 
are also introduced at RAF Valley. 

Very demanding low-level flying 
at 420 knots and 500 feet above the 
ground is a solo requirement for 
each pilot candidate. If an instructor 
pilot is in the back seat, the student 
is cleared to fly at 250 feet. 

The low-level emphasis in flying 
training is markedly different in the 
RAF when compared to USAF. In 
USAF, undergraduate pilot training 
includes only two low-level sorties 
in the T-37. These are limited to 
3,000 feet above the ground. USAF 
T-38 low-level training is limited to 
1,000 feet and only three sorties . 
The RAF believes the demands of 
low-level training down to 250 feet 
will improve all the essential skills 
required by fast jet aviators. 

Assuming the RAF pilot candi
date has shown the "right stuff" at 
RAF Valley, he wins his wings and is 
then posted to RAF Chivenor or 
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RAF Brawdy to complete the TWU 
course before receiving his final air
craft assignment. 

The Navigator 
As in USAF nav trammg, the 

RAF nav student must learn the 
basics of navigation. This takes sev
eral months and a wide variety of 
sorties. Eventually the RAF stu
dent finds himself in the low-level 
phase of his training. Here again is 
the major point of divergence for 
USAF and RAF nav training. The 
Dominie basic navigation trainer is 
used to introduce students to radar 
and visual low-level flying down to 
500 feet above the ground at 2 I 0 
knots. The Dominie is a small twin
engine aircraft (similar to the T-39) 
and can accommodate only two stu
dents per sortie in this phase. 

When the student nav completes 
the Dominie low-level phase, he 
then goes to the Jet Provost squad
ron to refine his map reading, crew 
coordination, and airmanship skills. 
He also learns the rudimentary ele
ments of formation flying and basic 
flying maneuvers. During this 
phase, he must navigate visually at 
250 feet while flying at 300 knots . If 
he proves his fast jet nav potential, 
he's screened for more low-level 
training in the Dominie and Jet 
Provost. 

Advance training in the Jet Pro
vost is very demanding for a nav 
student . Not only must he navigate 
accurately by dead reckoning (navi
gation by time, distance, heading, 
and airspeed), but he must also plan 
and execute attacks against simulat
ed targets in the low-flying area. He 
does this at 250 feet, using a map, 
stopwatch, compass, and airspeed 
indicator as his only aids. 

Low-level demands placed on 
USAF student navs are very light 
when compared to RAF training. A 
USAF student nav is given several 
T-45 simulator rides for low-level ra
dar navigation training, one T-43 
orientation flight at 2,000 feet above 
the ground, and. several T-37 flights 
at a minimum en route altitude 
(MEA) based on 1,000 feet above 
the highest obstacle along the route 
of flight. I can assure you there is a 
tremendous difference between 
1,000-foot MEA flying and 250-foot 
low-level flying . Navigation is con
siderably more difficult, and the 
stress level is increased multifold. 
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ABOVE: A Royal Air Force Tornado 
shows load-carrying capability. RIGHT: 

Jet Provosts are still in use for RAF 
training, for both undergraduate pilots 

and navigators. 

When RAF student navs receive 
their wings, they also receive their 
assignments. If assigned to one of 
the RAF fighters or tactical bomb
ers, the new "fightergator" must 
complete a few weeks at one of the 
TWU s to build his confidence and 
experience . 

The Program 
At the TWU, these fledgling 

fighter pilots and "fightergators" 
are exposed to tactical thinking in 
depth before becoming part of the 
"real air force." The course is not 
academically oriented, but is flying 
intensive. My impression is that the 
ultimate goal is to make flying sec
ond nature-just like riding a bicy
cle . 

As previously mentioned, the 
main course is designed around the 
student pilot. It takes approx
imately four months to complete 
and involves about sixty sorties ac
tually flown by the student pilot. 
Currently, there is no formal sylla
bus for a nav student, but he's ex
pected to fly a minimum of twenty
five hours (about twenty-five sor
ties). Nav students always fly with 
an instructor pilot and, preferably, 
fly a few different sorties in each 
phase . 

TAC's LIT program for navs is 
similarly conducted. Personally, I 
think it's a great idea. No such pro
gram existed when I left nav train-

ing. Virtually overnight I went from 
a 180-knot T-29 to a 480-knot-plus 
F-1 I 1. Most flying in the Hawk (or 
T-38) is done at speeds of 420 knots 
or greater; operating at such speeds 
is typical of most line fighters . Sev
eral phases are used to enhance fur
ther essential skills and to build con
fidence . Starting with a brief three
sortie familiarization phase to ac
quaint the student with TWU opera
tions, these phases follow a build
ing-block approach . Subsequent 
phases include formation, low-level 
navigation, weapons, air combat 
maneuvering, and simulated attack 
profiles . I was very impressed with 
the amount and type of training 
these aviators receive at such an 
early stage in their careers . 

Five sorties make up the forma
tion phase. From takeoff to landing, 
tactical formations are emphasized 
heavily on each mission. First, stu-
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dents receive training at medium 
level, then progressively lower to 
500 feet above the ground. These 
tactical formations are essentially 

, the same as those used throughout 
the RAF fighter force. Both pilots 
and navs learn formation terminol
ogy, geometry, and maneuver. They 
will continue to build on formation 
skills in other phases. Eventually, in 
the low-level phase, the student pi
lot will participate in tactical forma
tions with up to four aircraft, and he 
must be able to maneuver safely and 
efficiently as an integral part of the 
formation . ' 

The low-level navigation phase 
expands on the low-level work to 
which the student was exposed pre
viously. It starts with the student 
pilot flying a low-level route at 420 
knots without the immediate aid of 
an instructor. Alone in his Hawk, 
the student's flight progress is 
mnni t nr~rl h\/ "ln ;nc- t r11r t nr n;J,,t ;'",... 
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chase aircraft, usually with a nav 
student in the instructor's back seat. 
This initial sortie is flown at 500 
feet, and if student performance is 
safe and effective, his next sortie is 
flown on a different route at 250 
feet. Though early sorties in this 
phase are essentially flown single 
ship, later sorties are flown with 
four aircraft in tactical formation as 
low as 250 feet. 

In the weapons phase, students 
are introduced to basic weaponry 
concepts; the optical weapon aim
ing sight (gunsight), an essential tool 
ofall fighter aircraft, is given partic
ular emphasis. A student learns to 
interpret and analyze the informa
tion available in the gunsight. He 
must use the sight information when 
attempting to track a maneuvering 
aircraft or bombing a ground target. 
A small aiming reference "dot" 
known as a pipper must be on the 
target at the right range, speed, and 
aircraft attitude when weapons are 
fired if the weapons are to be effec
tive. This is a difficult task, even for 
highly experienced fighter pilots. 

As the weapons phase continues, 
the TWU student uses what he's 
learned about the sight to strafe and 
bomb ground targets at a local 
weapons range. He also fires live 
rounds from the 30-mm gun pod at 
air-towed targets. In addition, he's 
exposed to weapons effectiveness 
concepts for different types of ord
nance, to such planning factors as 
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bomb spacing, and to practice 
weapons range patterns and proce
dures. His ability to position the 
pipper correctly is evaluated by his 
range scores and by reviewing the 
gunsight camera film, an extremely 
useful aid. 

Because the Hawk has a gunsight 
in the back seat as well as the front, 
nav students reap great benefits 
from this phase. They learn to ap
preciate the difficulties of flying the 
aircraft while attempting to position 
the pipper properly for bomb re
lease or gun firing. This is probably 
the only time in his career that a nav 
student will actually be able to see 
classroom instruction on the gun
sight transformed into meaningful 
application. Undoubtedly, this ex
perience with the gunsight will 
make him a better, more able part
ner in all phases of weapon delivery 
when he gets to his final assign-

No Easy Task 
Next is the air combat maneuver

ing phase. To be effective in the air
to-air arena, a fighter pilot must 
know the basics of fighting alone vs. 
another aircraft (1 v I) or fighting 
with a wingman vs. another aircraft 
(2 v 1). In teaching these basics, the 
TWU excels. Each student is well 
briefed on the specific mission ob
jectives of each sortie and how the 
objectives will be achieved. The stu
dent pilot flies each sortie twice, 
first with an instructor pilot, then 
solo. Thus , the learning points for 
each objective are reinforced. 

Even though today's air-to-air 
missiles are so effective, as proven 
by British forces in the Falklands 
war and by the Israelis in Lebanon, 
it is still essential that a fighter pilot 
understand how to maneuver his air
craft for an air-to-air gun kill against 
an enemy fighter should the situa
tion dictate. To do this successfully, 
a fighter pilot must be able to judge 
overtake, analyze his three-dimen
sional situation relative to the en
emy, and then perform the right ma
neuver at the right time. Any fighter 
pilot, assuming he's honest, will tell 
you this ain't no easy task! 

Consequently, initial sorties in 
the TWU's air combat phase are 
"canned" 1 v 1 setups to ensure that 
the student has an opportunity to 
see the advantages and disadvan
tages of each basic fighter maneuver 

needed in the air-to-air combat 
arena. As the phase progresses, he's 
introduced to 2 v l tactics and learns 
the radio discipline necessary to co
ordinate his efforts with those of his 
wingman. This progression culmi
nates in air combat sorties that are 
not canned: The student must fight 
from a position of no advantage. 
Emphasis in this phase is on maneu
vering the aircraft to a valid gun
firing position against an "enemy" 
aircraft, since this is the most diffi
cult task of air combat. 

Eight sorties constitute the final 
phase-the simulated attack profile 
or SAP phase. Now the student 
must put it all together. Drawing on 
experience gained in previous 
phases, he, plans low-level attacks 
against different targets for each 
mission. While early sorties are de
voted to attack planning, later sor
ties are devoted to executing rapidly 
-ln.-..-arl nf-f-nrolr " ;..., ..,...,, r., ,.,......., ~,.._,.,, : ..... 

tense, combat-like environment. 
These rapid planning exercises al
low a student only two hours to de
velop a complete plan, brief it, and 
get airborne-another tough task 
for even the most experienced tacti
cal aviators. 

Success in the phase is deter
mined by a student's ability to inte
grate a multitude of planning factors 
into the mission . For a given target 
these factors include determining 
the right weapon and delivery pa
rameters to achieve the desired 
level of destruction against a given 
target, selecting the correct attack 
axis for optimum weapon effective
ness, locating a dominant feature 
along the preferred attack track to 
serve as a visual initial point (IP) for 
the final target run, developing a 
route to the IP which avoids simu
lated enemy defenses, and, finally, 
planning defensive reactions 
against potential enemy intercep
tors and enemy surface defenses. 

These planning factors are not all 
inclusive, but they do exemplify the 
complexity of the task confronting 
the student. While there is never a 
perfect solution to any given tactical 
problem, by integrating these fac
tors into SAP mission planning the 
student is unconsciously develop
ing a sixth sense for tactical plan
ning. That's an essential element of 
the true fighter pilot. 

After the mission is planned, it's 
time to fly the plan. Mission execu-
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tion at 250 feet using only heading, 
airspeed, map, and stopwatch is 
difficult enough, but throw in a 
"bounce" and at times the task 
seems impossible. The bounce is 
another Hawk flown by an instruc
tor pilot simulating an enemy inter
ceptor. His mission is to disrupt the 
student's plan. This is a stress test of 
the young aviator's ability to coun
ter an air threat, regain formation 
support and integrity, and continue 
the attack. 

Surprisingly enough, most of 
these young lads do an excellent job 
of getting to the target on time and 
within required parameters for a 
simulated weapon release. I've seen 
a lot of old heads miss the target in 
similar circumstances. And I'm 
talking about old heads in a variety 
of exercises and from a variety of 
tactical aircraft with far more so
phisticated navigation equipment 
than that in the Hawk. 

Mission exercises in the SAP 
phase are particularly valuable for a 
nav student. He assists in the plan
ning process and is an active partici
pant in the flying phase of the mis
sion. As a crew member in the 
attack formation, he must back up 
the student pilot's navigation, main
tain a good lookout for the bounce, 
and use the radio to maneuver the 
formation for defense if the bounce 
is sighted. Flying with the bounce 
instructor, a student nav assists in 
navigating to an intercept point. He 
must also monitor the actions of the 
unengaged member in the attack 
flight during an engagement, keep
ing the bounce pilot informed so as 
to prevent an opposing flight mem
ber from gaining an advantageous 
position for simulated ·air-to-air 
weapons firing. 

Equally important, while operat
ing as the bounce the student nav 
must "free nav" his way to a new 
intercept point after each engage
ment. This entails mentally devel
oping a route plan to the next inter
cept JJOint and map reading to it. All 

of this is a lot of work for a skilled 
"fightergator" and, once again, it's 
a pleasant surprise to see how many 
of these young navs cope. 

The End Product 
At the end of all these phases a 

new tactical aviator emerges. The 
student pilot will now get his final 
aircraft assignment based on the 
needs of the RAF and a thorough 
examination of his tactical skills. 
Armed with terminology, a bag of 
tricks, and tactical thinking, he's 
ready to learn the peculiarities of his 
new weapon system. While transi
tioning to his new aircraft, many el
ements of his TWU training will be 
rehashed. However, the time he 
must devote to basic tactical con
cepts has been significantly re
duced. 

It's taken a lot of work for these 
young men to complete the TWU 
course, but they all agree it's worth 
it. Flight Lieutenant Simon Tranter, 
a recent TWU graduate, said, "I 
thought the course was absolutely 
magnificent. When you leave Valley, 
you're current in the Hawk, so at 
the TWU you can concentrate on 
learning the tactics. 

"Our first day at Chivenor, 
Squadron Leader Neil Buckland, 
OC (Officer Commanding) of 63 
Squadron, told us that after a couple 
of weeks our learning curve would 
really start to go up. We didn't be
lieve it, but he was right. It was real
ly a magnificent course. You learn a 
lot and it's good fun. Sometimes, a 
guy may leave Valley and not be a 
particularly good pilot, but by the 
time he's finished the TWU, he's 
learned a lot and improved so much 
that he may become above average. 
There's a lot of pressure there, but 
it's certainly well worth it," he add
ed. 

Not only is it worth it to the stu
dent, it's also worth it to the RAF. 
Basic tactical training in the Hawk 
is incredibly cheap when compared 
with the cost of conducting such 

Capt. Darrel R. Greer was commissioned from Officer Training School in 1973. 
Prior to his present assignment in the USAF/RAF Exchange Program, Captain 
Greer served with F-111 units in Thailand and at Nellis AFB, Nev. He served for 
five years as an F-111 Instructor Weapon Systems Officer, including three years 
as a Fighter Weapons Instructor with the Fighter Weapons School detachment at 
Mountain Home AFB, Idaho. He is a/so a graduate of the Squadron Officer 
School. Captain Greer holds a bachelor's degree in physics from the University 
of West Florida and a master's degree in business administration and 
management from the University of Northern Colorado. 
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training in any other RAF fighter. 
And it's not just monetary savings 
that make the TWU so advan
tageous. Wing Commander Wally 
Willman at RAF Chivenor summed 
up the true benefit: "At the end ofall 
this the student has seen as much as 
some pilots who have had three or 
four years in a squadron." 

I concur. When my peers and I 
left basic flying training for fighter 
assignments, we weren't nearly so 
well prepared as a TWU graduate. 
A lot of valuable time in our fighter 
conversion training was spent learn
ing about basic concepts of weap
ons, tactics, tactical formations, 
and low-level flying. Because we 
didn't know these basics, we 
weren't able to integrate them ade
quately into the operating capabili
ties of our weapon systems. In most 
cases we could do so only after a 
few years of flying in our designated 
weapon system. That's a long time 
and an expensive process. By com
parison, the TWU is pure gold. 

Skills developed at the TWU will 
be used for the rest of a graduate's 
career. Because of this strong foun
dation, a TWU graduate destined 
for fighter-interceptors won't have 
to undergo specialized training 
should he be reassigned to ground
attack fighters a few years later. 
He's well rounded in tactical avia
tion, capable of adapting to any tac
tical aircraft operations. 

As with all good training pro
grams, the TWU is constantly un
dergoing self-scrutiny and extensive 
external evaluations. Lack of a nav 
training syllabus is a recognized de
ficiency and one that is being ad
dressed. Wing Commander Will
man noted that in practical terms 
there are multiple "problems of 
meeting the demands of different 
aircraft and roles using a single syl
labus." Unquestionably, there are 
agonizing arguments as to how 
much of what should be included. In 
my mind, I'm convinced the RAF 
has developed an outstanding pro
gram for budding fighter pilots. 
They have thoroughly impressed 
me and my associates in the ex
change program. 

As long as the RAF continues 
with such comprehensive TWU 
training, I've no doubt RAF fighter 
pilots will continue their world-re
nowned tradition of excellence in 
tactical aviation. ■ 
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The Royal Air Force now 
uses the Hawk aircraft for 
advanced weapons and 
tactics training, preparing 
its fast jet pilots for 
assignment to operational 
units and transition to 
front-line aircraft. 

BY F. CLIFTON BERRY, JR. 
EDITOR IN CHIEF 

No. I Tactical Weapons Unit 
(TWU) of the Royal Air Force 

is at RAF Brawdy in southwest 
Wales. Wing Commander Brian 
Hoskins is Officer Commanding 
Ops Wing and the Chief Instructor 
of No. I TWU. Before assuming his 
present post, he commanded the 
Red Arrows, the Royal Air Force's 
aerial demonstration team, for three 
years. 

RAF Brawdy, a former Fleet Air 
Arm base, is noted for its high winds 
and persistent precipitation. How
ever, for the purposes of the TWU 
training, those are not severe limit
ing factors. The training is ad
vanced, and student pilots flying 
in Brawdy courses are already 
qualified on the Hawk or other air
craft. 
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The unit title suggests the pur
pose of the courses at Brawdy (and 
its sister base in North Devon, RAF 
Chivenor): tactical weapons train
ing. This includes both air-to-air and 
air-to-ground work. Two courses 
are run by No. I TWU at Brawdy. 
The long course, lasting four 
months, is for ab initio students 
from the RAF's undergraduate pilot 
training. It is conducted by 234 
Squadron. The students have 150 
hours in the Jet Provost and eighty 
in the Hawk on arrival. They log 
fifty-six more hours in tactical train
ing while at Brawdy. Usually six 
students are in each course. Six 
courses are run each year. 

The short course is conducted by 
79 Squadron. It is for RAF aircrew 
already qualified, and for aircrew 
from other air forces, such as USAF 
excl)ange officers . They fly ten 
hours on Brawdy's Jet Provost, then 
are oriented to tactical weapons 
training in air defense or attack, as 
their intended assignments dictate. 
The course includes twenty-five to 
thirty hours in the Hawk. 

Cockpit Famlllarlzatlon 
Brian Hoskins had laid on a multi

ple weapons delivery training flight 
for me, including low-level naviga-

tion flying . The Instructor Pilot was 
Flight Lieutenant Glenn L. Torpy, 
leader of the Weapons Instruction 
Flight. Glenn is a former Jaguar re
connaissance pilot who has also 
flown on a squadron exchange with 
the RF-4C-equipped 152d Tactical 
Reconnaissance Group, Nevada Air 
National Guard . We dressed for the 
mission first: my own boots, long 
johns, flight suit, and gloves; the 
RAF's G-suit, helmet, oxygen 
mask, survival kit, and immersion 
suit. Then into a hangar for cockpit 
familiarization. 

I was to fly the Hawk from the 
rear seat this time. The production 
aircraft instrumentation differs a bit 
from the prototype G-HAWK I had 
flown before, so the "look and 
touch" time was welcome. Flight 
Lieutenant Torpy covered the gen
eral cockpit layout, reviewed emer
gency procedures, then focused on 
the gunsight and weapons controls. 

Both pilots have gunsights. Be
cause the instructor's rear cockpit is 
higher than the front, he has an un
impeded gunsight picture . The 
front-seat pilot's weapons selector 
console is at the upper left of his 
panel. Repeater lights inform the 
back-seater of the weapons selected 
in the front. Firing buttons on the 
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Flt. Lt. Glenn Tarpy briefs the weapons delivery training flight. Using a drawing of the 
Pembrey Range In Wales, he describes the flight pattern that will be flown, including 
headings, airspeeds, and altitudes throughout. (A1R FORCE Magazine photo) 

control stick are covered in the 
"safe" position by black panels. 
They are moved by thumb or finger 
to engage the red bombing pickle 
button or the gun trigger. 

Mission Briefing 
Glenn Torpy briefed the attack 

mission. We would fly as a single 
ship. Flight time to Pembrey Range 
would be seven minutes, putting us 
on station a minute before our allot
ted half hour of range time. He 
briefed the flight route, covered the 
range layout, and explained the pat
terns we would fly for the three 
training situations we would ex
ecute: ten-degree bombing, strafing 
with the 30-mm Aden gun , and level 
bombing from low altitude. Each 
pass was expected to take about one 
minute and forty-five seconds, so 
we could practice up to fifteen 
passes before leaving the range for 
low-level navigation practice. 
Glenn's plan was for me to fly to the 
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range under his direction, then for 
him to demonstrate the pattern for 
each attack while I got familiar with 
the range layout and landmarks on 
the circuit. Then he'd make live 
passes while I followed through on 
the controls. After that, I'd do dry 
passes. When he was satisfied, then 
I'd deliver the ordnance. 

After a final check of all times and 
events, we gathered up our kit and 
walked to the maintenance office to 
sign for the airplane. The mainte
nance is centralized, with the flying 
wing specifying the number of air
craft in specified configurations 
needed each day. On the average, 
each ready aircraft flies three or 
four sorties daily. We had aircraft 
with tail number XX 324 for this 
mission, its third of the day. Glenn 
checked the records, signed for the 
aircraft, and we walked down the 
windy ramp to the plane. Eight 
practice bombs were loaded in the 
pod on the left wing pylon. The 30-

mm Aden gun on the centerline was 
armed with 100 rounds. 

After the walkaround inspection, 
we boarded XX 324 and linked in 
with the Martin-Baker ~jection seat 
and survival system and the single
point hookup for communications 
and oxygen. Glenn rebriefed on 
emergency procedures. Engine 
start was smooth, and all instrument 
indications were correct. Cleared to 
taxi, we rolled out of the parking 
place and headed along the taxiway 
to Brawdy's Runway 33. I found 
taxiing with differential braking 
easier this time. (The US Navy's 
Hawk T-45s will have nosewheel 
steering.) 

Brawdy Tower cleared us for 
takeoff. The wind down Runway 33 
was now steady from 330 degrees at 
twenty-five knots. I lined up, stood 
on the brakes, advanced power to 
one hundred percent, and, on 
Glenn's command, released the 
brakes. XX 324 accelerated imme
diately. A light toe touch on the 
brakes kept us straight. Within a 
few seconds, airspeed passed nine
ty-five knots. At 105 knots, I ap
plied back pressure , rotating the 
nose. At I 15 knots, XX 324 flew off. 

As airspeed approached 300 
knots in a gentle climb to 2,000 feet, 
Glenn directed a power reduction to 
ninety-two percent. I did so, and 
executed his heading directions to 
the holding pattern outside Pembrey 
Range airspace. As he had pre
dicted, we were there in just under 
seven minutes. Two Hawks from 
RAF Chivenor were still working on 
the range, so Glenn took the con
trols and flew a holding pattern over 
Worm's Head, a distinctive rock 
outcropping on the Welsh coast. 

At the Range 
While we flew the holding pat

tern, Glenn pointed out the Pem
brey Range layout and key land
marks . The Chivenor Hawks fin
ished training and departed south 
for their home, also about seven 
minutes from the range. Range Con
trol cleared us in. Glenn flew the 
first pattern for familiarization: alti
tude 2,000 feet above ground level 
(AGL), indicated airspeed 360 
knots, power setting ninety-two per
cent. Downwind leg was flown 
south of the disused airfield at 
Pembrey. A left turn inside the rail 
line kept the aircraft within the 
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Total commitment 
to the electronic Air Force 
At Eaton's AIL Division our goal 
has always been clear. We're com
mitted to anticipating, developing 
and integrating the latest technol
ogy into a flexibly engineered sys
tem that will provide maximum 
reliability and performance. 

Right now, for instance, we can 
point to the defensive counter
measures system for the B1-B, the 
tactical jamming system for the 
EF-111A, the identification friend or 
foe system for the E-3 as well as 
air traffic control systems operat
ing worldwide. 

What's more, our experience in 

working on these systems is con
stantly opening new doors to even 
more advances for tomorrow. 

One thing you can be sure of at 
Eaton's AIL Division : we're at the 
cutting edge of electronic technol
ogy today, and we'll be there to
morrow. We've been there for the 
past 35 years, and we're not 
letting up. 

At Eaton's AIL Division-the 
Originator is still the Innovator. 
For further information contact: 
Eaton Corporation , AIL Division 
Cammack Road, 
Deer Park, New York 11729 
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The keys to getting 
there ... 

CRT screen 
displays up to 72 

alpha-numeric characters 
for information 

at a glance. 

Accurate navigation 
in selectable co-ordinates 

with simplified position 
up-date and automatic 

compass and surface 
motion correction. 
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Multimode keyboard 
provides interactive access 
to the calculations and 
data-base of a powerful 
navigation computer. 

Mission effective 
110 waypoints including 
targets of opportunity, 
target intercept, search 
patterns, and arrival time 
calculations. 

The CMA-880 Navigation Control System 
Navigation is more accurate and mission-effective with Canadian Marconi's CMA-880 

Navigation Control System. Because we improve the state-of-the-art, adding 
advanced computer access and cockpit display technology to the proven 

performance and reliability of modern navigation sensors. 
When you have to rely on self-contained navigation, you need the system 

that helps you get the job done. Canadian Marconi's highly readable CRT-based 
cockpit display and user-oriented navigation computer improve accuracy, mission 

flexibility, and ease of operation. 
Versatility in performance and digital, synchro and analog interface compatibility 

make the Canadian Marconi system the most intelligent and cost-effective 
navigation control system available today. 

The keys to getting there and back? Talk to a Canadian Marconi Navigation 
Control System. You'll make all the right moves. 
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Canadian Marconi Compan 
2442 Trenton Avenue, ~fontreal, 
Quebec, Canada H3P 1Y9. 



Ready to start the engine of Hawk XX 
324. The crew chief makes final check 
with Flt. Lt. Glenn Torpy in front seat 
before the canopy is closed. (AIR FoRcE 
Magazine photo) 

range boundary and minimized 
noise on people outside but near the 
range. 

On the base leg, we aligned with a 
farm in the distance while acquiring 
the range targets visually in the left 
front sector. When the targets were 
_ .. -- · · - _,._ ..., ' - 1 -. ... 1 .. ,... • ..,, _ ___ , _ ,,._ . 
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into a ninety-degree bank to the left 
for final run-in, intentionally over
banking slightly and rolling back 
dead on the target for the final run
in. The G-meter needle whipped to 
3.0 in the bank, falling back as 
Glenn began the final run. On a 
heading of 250 degrees, he began the 
ten'-degree dive, descending ulti
mately to 450 feet AGL in the run. 
He had already set in the gunsight 
correction s : drift twenty knot s 
right, depression 100 mils, and se
lector in "B" (bomb) mode. 

With the gunsight flight bug cen
tered on the target, Glenn held 
course until its gyro cross moved 
upward into view from the bottom 
of the sight. When it reached the 
base of the target, he simulated 
pickling a bomb. This occurred at 
550 yards from the target. With the 
simulated bomb pickled, Glenn be
gan a 6.0-G pullout, turning hard left 
and resuming the racetrack pattern. 

On the next pass, I felt more at 
home with the range and the flight 
pattern. This time, Glenn Torpy 
dropped a practice bomb. Range 
Control reported its impact as thirty 
feet at eight o'clock from the bull's
eye. 

I flew a dry pass next. The air
craft performed flawlessly, but I did 
not. I overcontrolled while trying to 
fly the pattern and acquire the tar
get, roll in, put the gunsight flight 
bug on target, and make the 6.0-G 
pullout at the right time. Glenn's 
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coaching helped mightily, even 
through the pullout when I soared 
us to 2,500 feet and had to pull back 
down to pattern altitude promptly 
for the next run. The next pass was a 
bit better, but still not up to stan
dard, so Glenn demonstrated again. 
His bomb hit within twenty feet of 
the bull's-eye this time. 

I tried agitin, but it was clear that 
my skills were not up to the stan
dards needed for safe bomb passes. 
We decided that Glenn should dem
onstrate strafing, then level bomb
ing, and then we'd fly low-level in 
the time remaining. As one would 
expect, his hot 30-mm gun burst was 
smack into the killing zone of the 
audio-scored target. 

His level bombing pass required 
reorienting the pattern to parallel 
the coastline, and dropping down to 
200 feet above ground level (AGL) 
for the run-in at 400 knots. The 
, . • • ,,,, "'-" • ' t 
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been calibrated to yield 200 feet 
AGL when indicating 150 feet, so 
that's the level he flew. Again, his 
bombs were right on target, well 
within the lethal bursting radius of 
any iron bombs a Hawk might carry. 

Low-Level Flight 
In thirty minutes on the range we 

had flown fourteen passes with G
loads varying from less than 1.0 to 
6.2. I was beginning to look forward 
to the low-level flying when Glenn 
called Range Control. He cleared us 
off the range and passed the word on 
the low-level route we would be fly
ing. 

Off we flew, heading north over 
the coastal towns at 1,500 feet. In 
less than two minutes they were be
hind us, and Glenn let down to 250 
feet AGL in a north-south valley. 
The slopes on both sides blurred in 
my peripheral vision, but the view 
ahead from the back seat was clear. 
Glenn threaded through a succes
sion of valleys, and suddenly the 
face of a concrete dam loomed 
ahead• and above us. He climbed 
and leveled out as we crossed the 
spillway, skimming across the 
ruffled waters like the "Dam Bust
ers" of 617 Squadron in World War 
II. 

This low-level flying is a hallmark 
of RAF fast jet training, aimed at 
building proficiency at successively 
lower levels. Pilots in the No. 1 
TWU courses work low-level navi-

gation flights first at 500 feet AGL, 
then, when competent, at 250 feet 
AGL. This is done in single ship, 
then two-ship and four-ship flights. 
During all the low-level flying train
ing, the students are liable to be 
"bounced" by instructor attackers 
flying RAF Hunters from Brawdy. 
The training culminates in attack 
missions that the students plan and 
lead. 

Past the dam, Glenn turned over 
the controls to me and I climbed a 
bit . He called out headings and 
warned of obstructions ahead (a 
slim radio tower was one) while I 
flew, enjoying the Hawk's stability 
and responsiveness. It made the 
flight a confidence-builder; I feel 
safer on an RAF low-level route 
than driving in London. 

At the north end of the practice 
route we turned left and headed 
southwest to Brawdy. Blending into 
, 1 • rr• r, .1 ,... 
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touch-and-go landing. He turned 
the aircraft over to me for a circuit 
and landing. Speed over the thresh
old on Runway 33 was 117 knots. 
We touched down on the hump of 
Runway 33 at 100 knots, rolled to 
the turnoff, and taxied into the park
ing spot after 1.1 hours of flying. 

Debrief and Summary 
No maintenance squawks were 

required after the flight. We turned 
in the aircraft books, then returned 
to the classroom for debriefing. 
That included gun camera film of all 
the passes. It was a pleasure to see 
Glenn's precise runs. Seeing my 
own wobbling was less pleasurable 
but mighty edifying, especially . 
when his coaching and critique 
showed how to improve next time. 
Of course, that is the objective of 
No. 1 TWU: to improve on each 
mission flown, in order to deliver 
qualified fast jet pilots to the opera
tional units. 

Back in London, we learned that 
the RAF is retrofitting ninety (and 
perhaps more) of its training Hawks 
with improved avionics, instrumen
tation, wiring, and pylons for in
stallation of AIM-9L all-aspect 
Sidewinder missiles. The project 
was planned before the Falklands 
conflict, but gained urgency as a re
sult of the lessons learned there. 
The upgraded trainers will be ex
pected to augment the RAF's first
line interceptors when needed. ■ 

123 



Now you can use a single 
wideband tuner to simulta
neously process the direction-finding outputs of 
multiple antennas. 

Watkins-Johnson's WJ-1 988 Amp litude Monopulse DF 
Processor is d esigned to b e used w ith a sta tic antenna 
array covering multiple azimuth sectors. The equipment 
includes an active multiplexer to be mounted adjacent to 
the antennas, a DF processor unit and a control and 
display module. 

The subsystem covers five channels 
(four DF and one omni) across the 2 to 18 GHz 

frequency range without incurring unwanted inter
ferometry effects. Monopulse DF information is displayed 
in digital and polar form for maximum op erator flexibility. 

To find out how the WJ-1988 suits your m onopulse DF 
processing need, contact the Walkins-Johnson Field Sales 
Office in your area or telephone Recon Applications 
Engineering in San Jose, California at ( 408) 262-1411. 

2525 North First Street, San Jose, California 951 31 Telephone: (408) 262-1411 ■ WATKINS-JOHNSON 

Walkins-Johnson-U.S,A,: • California, San Jose (408) 262-1411 • Maryland. Gaithersburg (301) 948-7550 • Massachusens, Lexington (61 7) 861-1580 • Ohio, Fairborn (513) 426-8303 • Texas. 
Dallas (214) 234-5396 • Georgia, Atlanla (404) 458-9907 • Colorado, Colorado Springs (303) 635-5043 • United Kingdom: Oedworlh Road. Oakley Green. Windsor, Berkshi re SL4 4LH • Tel (07535) 69241 • 
Cable WJUKW-WINDSOR • Telex 847578 • Germanv. Federal Reoublic ol: Manzinaerwea 7. 80CO Muenchen 60 • Tel: (089) 836011 • Cable· WJDBM-MUENCHEN • Telex 529401: Burgslrasse 31, 
5300 Bonn 2 • Tel: 35 30 91 or 35 30 92 • Teiex: (886) 95.22 • llaly: Piazza G. -Marconi, 25. OOH4 Roma-EU R • Tel 592 45 54 or 591 25 15 • Cable· WJ RO M I • Teiex 612278 



One 'lbrningand One Barning 
The odds said Bill 
Lawley couldn't keep 
the crippled 8-17-with 
its eight wounded-in 
the air for another five 
hours. 
BY JOHN L. FRISBEE 

FEBRUARY 20. 1944, was the first 
day of Big Week, those six days 

when USAAF bombers and fighters 
broke the back of the Luftwaffe and 
gained control of the air over Eu-
rope . A B the pieces hact at iast taiicn 
in place. Weather on the Continent 
was clear and forecast to remain 
good; for the first time, the Eighth 
Air Force could muster more than 
1,000 heavy bombers; auxiliary 
tanks had extended the range of 
escort fighters. Only the English 
weather refused to cooperate that 
Sunday morning. At US Strategic 
Air Force headquarters , Lt. Gen. 
"Tooey" Spaatz considered the 
risks of launching nearly 2,000 
bombers and fighters into the soup 
that lay thousands of feet thick over 
East Anglia, and made his decision: 
"Let 'em go." 

Now, several hours later, the 
364th Squadron, 305th Bomb Group 
was on its bomb run at 28,000 feet, 
the target a Messerschmitt assem
bly plant at Leipzig, deep in the 
heart of Germany. Already it had 
been a long day-the nerve-racking 
climb up through overcast skies 
teeming with aircraft, heavy flak en 
route, attacks by enemy fighters, 
and now the ultimate frustration for 
1st Lt. William R. Lawley and his 
crew. The bombs in the bay of their 
B-17 would not release . 

As they came off target, Bill Law
ley worked hard to keep his bomb
laden B-17 in formation . Glancing 
ahead, he saw enemy fighters bor
ing in head-on, their guns blazing. 
Then, suddenly, the cockpit ex
ploded into a screaming, icy 
maelstrom. Lawley's head was 
slammed back against the seat, and, 
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through a crimson haze, he saw the 
copilot slumped over the controls. 
Sensing that the bomber was in an 
almost vertical dive, he automati
cally chopped the throttles, forced 
the copilot's body off the control 
column, and with his left hand 
fought for control of the stricken 
plane. 

For what seemed an eternity, the 
Fortress plunged earthward, sub
jected to stresses it was never de
signed to withstand. At 12,000 feet, 
Lawley, using every trick he knew, 
regained enough control to assess 
I hc Situation . A 2U-mm shcH had 
knocked out the right windshield 
and killed the copilot. One engine 
was burning furiously, the aircraft 
controls were badly damaged, and 
Lawley was bleeding profusely from 
deep cuts on his face, neck, and 
hands. Flight instruments, covered 
with blood, were useless; there was 
virtually no forward visibility 
through what remained of the 
bloodstained windshield . 

Lawley reached for the bailout 
bell, hoping to get his crew out be
fore fire reached a fuel tank and the 
bomber exploded. As the bell rang, 
a crewman brought word that eight 
of the crew were wounded, two so 
seriously that they couldn't use 

Bill Lawley-despite his injuries
refused to give up on his plane and 
crew. 

their chutes. Lawley decided there 
was only one thing to do: try to put 
out the fire, then nurse the shattered 
bomber with its wounded over sev
eral hundred miles of enemy-held 
territory back to England. If the ma
chine held out, maybe he could, 
too. 

The flight engineer elected to 
parachute to safety-and to a POW 
camp. Lawley, with no copilot or 
engineer to help, finally extin 
guished the engine fire and headed 
on three engines for France, where 
the crew might find help from the 
umk 15f vu11u ti t i1c y h a ct lV \.ta:> i1-

land. Flying in the clouds as much 
as possible, he managed, with the 
help of bombardier Lt. Harry Ma
son, to evade enemy fighters and to 
put out a second engine fire. They 
couldn't get the copilot's body out 
of the seat, so Mason tied it to the 
seat back with a parka. He then 
stood between the seats and helped 
Law ley with the controls when 
Lawley 's strength ran out. 

Over France, Lawley, who had 
refused to leave the controls to re
ceive first aid, collapsed from loss 
of blood and exposure. Revived by 
Mason, he was able at last to salvo 
his bombs as they approached the 
Channel. With the bombs gone, the 
chance of making those last fifty 
miles over the gray, icy waters of the 
Channel improved. But near the En
glish coast, a second engine quit. 
Then one of the two remaining good 
engines caught fire and continued to 
burn until Lawley found Redhill, a 
small fighter strip south of London, 
and brought the Fortress in for a 
crash landing nearly five hours after 
it was hit over Leipzig. All of the 
wounded, whom Bill Lawley had re
fused to abandon, survived the long 
ordeal. 

On August 4, 1944, Lieutenant 
Lawley was awarded the Medal of 
Honor for his heroic performance 
on that first day of Big Week. He 
remained on active duty until his 
retirement in 1972, and now lives in 
Montgomery, Ala. ■ 
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l-lyperl'echnology 
hypertechnology n. The application of exceptional practical experience 
and the latest advances in scientific knowledge to meeting a complete 
spectrum of aerospace research, design, development and production 
requirements; the technology of today and tomorrow. 
Only a completely new word can adequately describe the unequalled technological capability 
of British Aerospace, which has the largest range of aerospace programmes of any company 
in the Western World, incorporating military and civil aircraft, missile and space systems, and 
other advanced systems and equipment. 
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Artist's impression of the new Lockheed C-5B Galaxy in European One camouflage 

LOCKHEED-GEORGIA 
l.OCKHEED-GEORGIA COMPANY: He"J Ofji,·e 
and Work.< : 86 S0111h Cobb D,•ive. !vf<1 l'ie1ra , Geor
RicJ 30063 , USA 

LOCKHEED C-5B GALAXY 
In the Summer of 1982, Congress approved a 

Lockheed proposal to manufacture a C.5N (N : 
new ) vers ion of the Galaxy, largest ai,•c raft cu r
rently in se rvice, to meet an urgent L;S Air Force 
requi re ment for additional heavy airlift capacit y. A 
tota l of 50 of these transports is requested , und er 
the se rvi ce designation C-5B. FY 1983 fundin g. 
unde r two contracts valued at a total of$659 millio n. 
th e las t finali sed on December JI. 1982, covers 

AIR FORCE Magazine I June 1983 

procurement of the first C-5B production aircraft 
and data, support equipme nt. spares , startup, and 
long lead item, , There are optio ns for 49 more 
aircraft. dependent on the annual congressional 
funding cycle app lied no rm a ll y to major defence 
programmes, and extending ove r se veral years . The 
C-5B is to be produced unde r a fixed-price contract. 
with economic price adju stme nt , Present plans call 
for four aircraft in FY 1984 a nd IO in FY 1985. 

The airc raft internal a rra nge me nt s and external 
aerod ynamic configuration are the same as those of 
the C-5A tlast described full y in 1975-76 Jan e's): 
but the new version will inc lude all of the changes, 
improvements, and modifi cati ons incorporated in 
its predecessor during 12 years of service with the 

US Air Force , De livery of the first C-5B is sched
uled for Decembe r I 985. 
TYPE: Heavy logistics transport aircraft . 
W1Nus: Cantilever high-wing monoplane . Wing 

section NACA 0012 (mod) at 20o/c span. NACA 
001 I (mod i at 4J . 7o/c and 70% span , Anhedral 5' 
30' ar qu arter-chord. Incidence J 0 30' at root. 
Sweepbac k at quarter-chord 25". Conventiona l 
fail-safe box structure of built-up spars and ma
c hined a luminium alloy e xtruded skin panels. 
Sta tically ba la nced aluminium alloy aileron s. 
Modified Fowler-t ype alum inium all oy trailing
edge fl aps. Simple hinged aluminium alloy spo il 
ers forwa rd of flaps . No trim tabs. Sealed inboa rd 
slats and sl otted outboard slats on leading-edges. 

129 



Lockheed C-5B Galaxy heavy logistics transport aircraft (Pi/or Press/ 

Ailerons and spoilers operated by hydraulic ser
vo actuators. lrailing-edge flaps and leading
edge slats actuated by ball screwjack and torque 
tube system . 

FUSELAGE: Conventional semi-monocoque fail
safe structure of 7049-T73, 7050-T736, 7075-T73, 
and 7475 aluminium alloys . 

TAIL UNIT: Cantilever all-metal T tail. All surfaces 
swept; anhedral on tailplane. All components are 
single-cell box structures with integrally stif
fened aluminium alloy skin panels . Variable inci
dence tailplane. Elevators in four sections: rud
der in two sections. No trim tabs . Rudder and 
elevators operated through hydraulic servo actu
ators. Tailplane actuated through hydraulically 
powered screwjack . No anti-icing equipment . 

LANDING GEAR: Retractable tricycle type. Nose 
unit retracted rearward by hydraulically driven 
ballscrews. Main units rotated through 90° and 
retracted inward via hydraulically driven gear
box. Single nose shock absorber and four main 
gear shock absorbers are of Bendix oleo-pneu
matic dual-chamber type. Four wheels on nose 
unit. Four main units (two in tandem on each 
side) each comprise a 'triangular footprint' six
wheel bogie made up of a pair of wheels forward 
of the shock absorber and two pairs aft. All 28 
tyres size 49 x 17-20 type VII 26-ply. Tyre pres
sures: nosewheels 9.45 bars ( 137 lb/sq in). main
wheels 7 .65 bars ( 111 lb/sq in) with in-flight defla
tion capability. Goodrich aircooled beryllium 
disc brakes. Hydro-Aire fully modulating anti
skid units. Ground manoeuvrability enhanced by 
castoring rear main units. 

PowER PLANT: Four General Electric TF39-GE-C 
turbofan engines, each rated at 191.2 kN (43.000 
lb st). lwelve integral fuel tanks in wings . be
tween front and rear spars, comprising two out
board main tanks (each 13,874 litres: 3,665 US 
gallons), two inboard main tanks (each 14,755 
litres: 3,898 US gallons), two outboard auxiliary 
tanks (each 18,034 litres: 4,764 US gallons). two 
inboard auxiliary tanks (each 18.401 litres: 4,861 
US gallons): two outboard extended range tanks 
(each 15,865 litres: 4.191 US gallons), and two 
inboard extended range tanks (each 15 .883 litres : 
4.196 US gallons). Total capacity 193.624 litres 
(51,150 US gallons). lwo refuelling points each 
side. in forward part of main landing gear pods. 
Flight refuelling capability. via inlet in upper for
ward fuselage, over flight engineer 's station 
(compatible with KC-135 and KC-10 tankers). Oil 
capacity 138 litres (36.4 US gallons). 

AccoMMODATION: Standard crew of five . consist
ing of pilot, co-pilot, flight engineer, navigator. 
and loadmaster. with rest area for 15 people (re
lief crew, couriers. etc) at front of upper deck. 
Basic version has seats for 75 troops on rear part 
of upper deck, aft of wing box. Provision for 
carrying 270 troops on lower deck, but aircraft 
will be employed primarily as freighter. Typical 
freight loads include two MI tanks or sixteen¥, 
ton lorries: or one MI and two Bell Iroquois 
helicopters, five M-113 personnel carriers. one 
M-59 2V, ton truck. and an M-151 V, ton truck: or 
10 Pershing missiles with tow and launch vehi
cles; or 36 standard 463L load pallets. 'Visor' 
type upward-hinged nose, and loading ramp. per• 

Externally, the C-5B will be almost indistinguishable from this current operational C-5A model 
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mil straight-in loading into front of hold. under 
flight deck. Rear straight-in loading via ramp 
which forms undersurface of rear fuselage. Side 
panels ofrear fuselage, by ramp, hinge outward lo 
improve access on ground but do no! need to 
open for airdrop operations in view of width of 
ramp. Provision for aerial delivery system (ADS) 
kits for paratroops or cargo. lwo passenger 
doors on port side . al rear end of upper and lower 
decks. l\vo crew doors on port side, at forward 
end of upper and lower decks. Entire accom
modation pressurised and air-conditioned. 

SYSTEMS: Electronically controlled air-condition-
ing and pressurisation systems: pressure differ
ential 0.57 bars (8.2 lb/sq in). Four separate hy
draulic systems. pressure 207 bars (3,000 lb/sq in) •· 
each, supply flying control and utility systems. 
Electrical system includes four 60/80k VA AC en
gine driven generators. lwo APUs provide auxil
iary pneumatic. hydraulic, and electrical power. 

Av10N1cs AND EQUIPMENT: Communications and 
navigation equipment 10 military requirements. 
Bendix colour weather radar. Three Delco iner-
tial navigation units with triple-mix capabilities. 
Special equipment includes electronic malfunc- : 
lion detection . analysi s, a nd recording sub
system (MADAR) which scans and analyses 
more than 800 test points. 

DIMENSIONS , EXTERNAL: 
Wing span 67.88 m (222 ft 8½ in) 
Wing chord: 

at root 13.85 m (45 ft 5V, in) 
at tip 4.67 m (15 fl 4 in) 

Wing aspect ratio 7. 75 
Length overall 75.54 m (247 fl 10 in) 
Length of fuselage 70.29 m (230 ft 7V, in) 
Height overall 19.85 m (65 ft IV, in) 
Tailplane span 20.94 m (68 ft 8½ in) 
Wheel track (between outer wheels) 

11.42 m (37 fl m in) 
Wheelbase (c/1 main gear to c/1 nose gear) 

22 .22 m (72 fl 11 in) 
Crew door (lower deck): 

Height 1.80 m (5 ft 11 in) 
Width 1.02 m (3 ft 4 in) 
Height to sill 3.94 m (12 ft 11 in) 

Passenger door (lower deck): 
Height 1.83 m (6 ft O in) 
Width 0.91 m (3 fl O in) 
Height to sill 3.56 m (11 ft 8 in) 

Aft loading opening (ramp lowered): 
Max height 3.93 m (12 ft 10¼ in) 
Max width 5.79 m (19 ft O in) 

Aft straight-in loading: 
Max height 
Max width 

DIMENSIONS, INTERNAL: 
Cabins , excl flight deck: 

Length : 

2.90 m (9 ft 6 in) 
5.79 m (19 ft O in) 

upper deck , forward 11.99 m (39 ft 4 in) 
upper deck, aft 18.20 m (59 ft 8V2 in) 
lower deck, without ramp 

36.91 m (121 ft I in) 
lower deck, with ramp 

Max width: 
upper deck. forward 
upper deck , aft 
lower deck 

Max height : 
upper deck 
lower deck 

Floor area: 

44 .07 m (144 ft 7 in) 

4.20 m (13 ft 9½ in) 
3.96 m (13 ft O in) 
5.79 rn (19 ft O in) 

2.29 m (7 ft 6 in) 
4. 11 m(l3ft6in) 

upper deck, forward 50.17 m2 (540 sq ft) 
upper deck, aft 72. 10 m2 (776. t sq ft) 
lower deck. without ramp 

213.76 m2 (2.300.9 sq fl) 
Height to floor (kneeled): 

forward 1.34 m (4 fl 4l/, in) 
1.45 m (4 ft 9 in) aft 

Volume: 
upper deck. forward 

upper deck, aft 
lower deck 

AREAS: 
Wings , gross 
Ailerons (total) 

56.91 ml (2 ,010 CU ft) 
I 70.46 ml (6.020 CU ft) 

985.29 ml (34.795 CU ft) 

576.0 m2 (6,200 sq ft) 
- 23.49 m2 (252.8 sq ft) 
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Trailing-edge naps (total) 
92 . 13 m' (991.7 sq ft) 

Leading-edge slats (total) 
60.25 me (648.5 sq ft) 

Spoilers (total) 40.01 me (430.7 sq ft) 
Fin 89.29 m' (961 . 1 sq ft) 
Rudder 2 l.06 m' (226. 7 sq ft) 
Tailplane 89.73 m2 (965.8 sq ft) 
Elevators 24.03 m" (258 _ 7 sq ft) 

WEIGHTS AND LOADINGS (for 2.251(): 
Operating weight. equipped 

Max payload 
Max fuel weight 
Max T-O weight 
Max zero-fuel weight 

* Max landing weight 
Max wing loading 
Max power loading 

•a1 1 7 m 19 r11/~cc dct-ccnl rate 

167.965 kg (370,300 lb! 
120,065 kg (264,700 lb) 
150.815 kg (332,500 lbJ 
362,870 kg (800,000 lb) 
288.030 kg (635.000 lb) 
288.415 kg (635,850 lb) 

630 kgim' (129.03 lb/sq ft) 

474.5 kgikN (4.65 lb/lb st) 

PE«FORMANCE (estimated at max T-O weight , ex
cept where indicated): 
Never-exceed speed 402 knots 

1745 km/h: 463 mph) CAS or Mach 0.875 
Max level speed at 7,620 m (25.000 ft) 

496 knots (919 km/h; 571 mph) 
Max cruising speed at 7,620 m (25,000 ft) 

480-490 knots (888-908 km/h: 552-564 mph) 
Econ cruising speed at 7 .620 m (25,000 ft) 

450 knots (833 km/h: 5 I 8 mph) 
Stalling speed at max landing weight. 40° naps. 

power off 104 knots ( 193 km/h; 120 mph) 
Max rate of climb at SIL 525 m (1,725 ft)/min 
Service ceiling at AUW of278.960 kg (615 ,000 lb! 

10,895 m (35,750 fo 
Min ground turning radius 

50.90 m (167 ft O in) 
Runway LCN: 

Asphalt 69 
Concrete 44 

T-O run at SIL, ISA 2,530 m (8,300 ft) 
T-O to 15 m (50 ft) at SIL. ISA 

2,987 m (9 ,800 ft) 
Landing from 15 m (50. ft). max landing weight at 

SIL. ISA 1,164 m (3,820 ft) 
Landing run , max landing weight at SIL, !SA 

725 m (2,380 fl) 
Range with max fuel, ISA, cargo weight 44 ,090 

kg (97,200 lb). fuel reserves 5% of initial fuel 
plus 30 min loiter at 3,050 m (10,000 ft) 

5,950 nm (II ,024 km; 6,850 miles) 
Range with max payload. ISA, reserves as above 

2.370 nm (4,391 km: 2,729 miles) 

IAI 
ISRAEL AIRCRAFT INDUSTRIES LTD; Head 
Office and Works: Ben-Gurion International Air
port, 70100 Lydda /Lod). Israel 

IAI KFIR (LION CUB) 
First details of a new version of the Kfir were 

released by Israel Aircraft Industries at the 1983 
Paris Air Show. Earlier in the year the company 
clarified for Jane's the correct style for designating 
previous models of this important combat aircraft. 

The original version, which first new in prototype 
form in 1973, was (and still is) known simply as the 
Kfir. The major production version is the Ktir-C2, 
which entered production in 1974. This introduced 
several important modifications (detailed in current 
editions of June's All the World's Aircrqft). including 
the addition of sweptback canard surfaces mounted 
on the engine air intakes. Many of these modifica
tions, but specifically not the canard surfaces. have 
been incorporated retrospectively in existing exam
ples of the original production version. It is there
fore incorrect-since the letter C indicates 'ca
nard '-to refer to these modified aircraft as Ktir
CI. 

The new version, designated Knr-C7, differs 
from the C2 principally in having improved pay
load/range capability, and in the addition of a 
HOTAS (hands on throttle and stick) cockpit in
stallation. with new avionics, designed to ease the 
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pilot's workload while at the same time improving 
the combat performance of the aircraft. 

A two-seat Kfir-TC2 version of the C2 has al
ready been produced for the Israeli Air Force: a 
Ktir-TC7 version of the C7 will also appear in due 
course . 

The following details highlight the principal dif
ferences between the Kfir-C2 and C7: 
POWER PLANT (C2 and C7): One General Electric 

J79-JJE engine (modified GE-17), rated at 52.89 
kN (11.890 lb stJ dry and 79,62 kN (17,900 lb st) 
with afterburning. Internal fuel in five fuselage 
and four integral wing tanks, total capacity 3.243 
litres (713 Imp gallons). Wet points for the car
riage of one or two drop tanks beneath each wing 
and one under fuselage; these may be of 500, 600, 
825, 1,300, or I, 700 litres capacity (I 10, 132. 
181.5. 286, or 374 Imp gallons). Max external fuel 
capacity 3,900 litres (858 Imp gallons). 

AVIONICS AND EQUIPMENT: C2 equipped with MBT 
twin-computer flight control system ( ASW-41 
control augmentation and ASW-42 stability aug
mentation systems), with Tamam inertial mea
surement unit (IM U ). angle of att ack transmitter 
and indicator, and accelerometer indicator. Elbit 
S-8600 multi-mode navigation tSinger-Kearfott li
cence I and weapons delivery system or IAI/Elbit 
WDNS-141 weapons delivery and navigation 
system: Tamam central air data computer: Ella 
EL/M-2001 B or EL/M-2021 X-band air-to-air and 
air-to-surface pulse-Doppler 1arget acquisition 
and tracking radar: IFF/SIF and tire control : Is
rael Electro-optics head-up display and automat
ic gunsight: two Elta AN/ARC-51 UHF trans
ceivers. HOTAS (hands on throttle and stick) 
system in C7 is facilitated by new avionics which 
include adoption of the WDNS-141 as the stan
dard weapons delivery and navigation system: a 
computerised stores management release system 
(SMRS): video subsystems: 'smart weapons' de
livery capability: and updated electronic ~arfare 
systems. 

ARMAMENT: One !Al-built 30 mm DEFA 552 can
non in underside of each engine air intake. with 
140 rds/gun. Five hardpoints under fuselage and 
two under each wing for external weapons, ECM 
pods, or drop tanks . For interceptor duties, one 
Rafael Shafrir 2 infra-red homing aiHo-ai1 mis
sile can be carried under each outer wing . 
Ground attack version can carry two 800or 1,000 
lb bombs. up to four 500 lb bombs. or a Rafael 
Luz-I or similar air-to-surface missile under the 
fuse.lage. and two 1.000 lb or six 500 lb bombs 
(conventional or ·concrete dibber' type) under 
the wings. Alternative weapons can include IMI 
rocket pods. napalm, and Shrike, Maverick, or 
Hobos air-to-surface missiles . 

WEIGHTS AND LoADING (C2 and C7): 
Weight empty (interceptor) 

approx 7,285 kg (16,060 lb) 
Max fuel: 

internal 
external 

Max external stores 
lypical combat weight: 

2,572 kg (5,670 lb) 
3,075 kg (6,780 lb) 

5,775 kg (12 ,730 lb) 

interceptor, 50% internal fuel. two Shafrir mis-
siles 9,390 kg (20,700 lb) 

interceptor, two 500 litre drop tanks, two 
Shafrir missiles 11,603 kg (25,580 lb) 

combat air patrol, three I .300 litre drop tanks, 
two Shafrir missiles 14,270 kg (31,460 lb) 

ground attack. two I ,300 litre drop tanks. 
seven 500 lb bombs, two Shafrir missiles 

14,670 kg (32,340 lb) 
Max combat T-O weight 

16,200 kg (35,715 lb) 
Wing loading at 9,390 kg (20,700 lb) combat 

weight 270 kg/m2 (55.3 lb/sq ft) 
Thrust/weight ratio at 9 ,390 kg (20 ,700 lb) com-

bat weight 0.87 
PERFORMANCE: 

Max level speed above 11.000 m (36,000 ft) 

over Mach 2.3 (1,317 knots: 2.440 km/h : 
1,516 mph) 

Max sustained level speed at height, 'clean· 
Mach 2.0 

Max level speed at S/L, 'clean· 
750 knots (1,389 km/h: 863 mph) 

Max rate of climb at S/L 
14,000 m (45 ,930 ft)/min 

Time to 15 ,240 m (50.000ft). full internal fuel. two 
Shafrir missiles 5 min 10 s 

Height attainable in zoom climb 
22.860 m (75 ,000 ft) 

Stabilised ceiling (combat configuration) 
17 .680 m (58,000 ft) 

T-O run at max T-O weight 1.450 m (4,750 ft) 
Landing from 15 m (50 ft) at 11,566 kg (25 ,500 lb) 

landing weight 1.555 m (5 . 100 ft) 
Landing run at above landing weight 

1.280 m (4 .200 ft) 
Combat radius . 20 min fuel reserves: 

C2 interceptor with two 500 litre drop tanks 
and two Shafrir missiles . at T-O weight of 
11 ,603 kg (25,580 lb) 

187 nm (346 km ; 215 miles) 
C7 interceptor with one 825 litre and two 1,300 

litre drop tanks and two Shafrir missiles 
419 nm (776 km : 482 miles) 

C2 combat air patrol with three 1.300 litre drop 
tanks and two Shafrir missiles , al T-O weight 
of 14,270 kg (31,460 lb). incl 60 min patrol at 
Mach 0.75 )77 nm (699 km ; 434 miles) 

C7 combat air patrol with one I ,300 litre and 
two 1,700 litre drop tanks and two Shafrir 
missiles , incl 60 min loiter 

476 nm (882 km ; 548 miles) 
C2 ground attack . hi-lo-hi, with seven 500 lb 

bombs , two 1.300 litre drop tanks and two 
Shafrir missiles , at T-O weight of 14,670 kg 
(32 ,340 lb) 415 nm (768 km : 477 miles) 

C7 ground attack, hi-lo-hi, with two 800 lb and 
two 500 lb bombs. one I ,300 litre and two 
I, 700 litre drop tanks and two Shafrir 
missiles 670 nm (1 ,242 km: 772 miles) 

SAAB-FAIRCHILD 
SAAB-SCAN/A AKTIEBOLAG: Address : S-58188 
Li11koping. Sweden : and FAIRCHILD INDUS
TRIES INC: Address: 2030/ Ce11t11rv Boulevard, 
Germamown. Maryland 20767, usi 

Saab-Scania and Fairchild lndus1ries announced 
in January 1980 that the two companies had signed 
an agreement jointly to develop, produce , and mar
ket a new transport aircraft. This aircraft, the Saab
Fairchild 340, is the first collaborative venture of its 
kind between members of the European and US 
aerospace industries . and will be certificated to 
both FAR and JAR standards for entry into service 
in 1984, Fairchild Republic builds the wings , tail 
unit. and engine nacelles ; Saab-Scania is responsi
ble for fuselage construction , final assembly, flight 
testing . and certification . A 25,000 m2 (269,100 sq 
ft) factory at Linkoping, for final assembly of the 
Saab-Fairchild 340, was completed in July 1982 . 

SAAB-FAIRCHILD 340 
First details of this twin-turboprop transport air

craft were announced in January 1980. Engine se
lection was announced in June. and the project 
definition phase was completed in September 1980, 
when agreement was reached for a full go-ahead on 
joint design. development , production, and market
ing programmes. Fairchild Aircraft Corporation is 
responsible for marketing the aircraft in the USA , 
Canada, and Mexico. and Saab-Fairchild HB of 
Sweden for sales in all other parts of the world. 

Design emphasis is on simplicity of systems, op
eration , and maintenance , with quick turnarounds 
made possible by a number of built-in features 
which will make the aircraft independent of ground 
handling equipment. It is designed specially for 
short-haul low-density routes. and has two new
generation turboprop engines offering low fuel con
sumption. low operating costs. and low operating 
noise levels . It is available in both airliner and cor
porate transport versions. 

Flight testing of the General Electric CT7 engine 
and Dowty Rotol composite propellers began in 
September 1982. in a Gulfstream I testbed aircraft , 
Rollout of the first prototype Saab-Fairchild 340 
took place on schedule on October 27. 1982. This 
aircraft (SE-ISi') made its first night on January 25. 
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1983; it was due to be followed in May by the second 
prototype and in August 1983 by the first produc
tion example. All three aircraft will lake part in the 
flight test and certification programmes; certifica
tion, scheduled for March 1984, will be to JAR Pt 25 
and to FAR Pts 21. 25, and 36. Static and fatigue test 
airframes have been completed in the USA and 
Sweden respectively. 

Initial deliveries of the Saab-Fairchild 340 are 
scheduled for the Spring of 1984. By Spring 1983 
orders and options totalled just over 100, of which 
approximately half were from US customers; the 
remainder were from operators in Europe. the Mid
dle East, Asia/Australasia, and Latin America. Ap
proximately 20% of the orders were for the corpo
rate version . The production schedule calls for 24 
aircraft to be completed by the end of 1984, rising to 
an output of 50 during 1985, 63 during 1986. and a 
peak rate of 72 in 1987. 
TYPE: Thin-turboprop transport aircraft. 
WINGS: Cantilever low-wing monoplane. Wing sec

tions NASA MStl)-0316 at root, MS(])-0312 at 
tip, with thickness/chord ratios of 16% and 12% 
respectively. Dihedral ?'from roots. Incidence 2' 
at root. Sweepback 3' 36' at quarter-chord . Ta
pered two-spar wings embodying fail-safe princi
ples. Stringers and skins of2024/7075 aluminium 
alloy. Wing-root/fuselage fairings of Kevlar sand
wich. Hydraulically actuated single-slotted trail
ing-edge flaps with aluminium alloy spars, hon
eycomb panels faced with aluminium sheet. and 
leading/trailing-edges of Kevlar. Ailerons are of 
Kevlar. with glassfibre leading-edges . Elec
trically operated geared/trim tab in each aileron. 
Pneumatic-boot de-icing of leading-edges out
board of engine nacelles. 

FusELAGE: Conventional fail-safe/safe-life semi
monocoque pressurised metal structure, of circu
lar cross-section. Built in three portions: nose 
(incl flight deck), passenger compartment. and 
tail section (incorporating baggage compart
ment). All doors of aluminium honeycomb. 
Nosecone and cabin floor of glassfibre/glassfibre 
sandwich. 

TAIL UNIT: Cantilever structure. with sweptback 
vertical and non-swept horizontal surfaces. the 
latter having marked dihedral. Fin integral with 
fuselage. Construction similar to that of wings. 
with tailplane and fin of aluminium honeycomb. 
Rudder and elevators are of Kevlar, with glass
fibre leading-edges. Geared/trim tab in rudder 
and each elevator. 

LANDING GEAR: Retractable tricycle type, of AP 
Precision Hydraulics design and manufacture. 
with twin Goodyear wheels and oleo-pneumatic 
shock absorber on each unit. Hydraulic actua
tion. All units retract forward. main units into 
engine nacelles . Mainwheel doors of Kevlar 
sandwich. Hydraulically steerable nose unit (60' 
to left and right). with shimmy damper. Main
wheel tyres size 24 x 7.7-IO, pressure 6.89 bars 

Prototype of the Saab-Fairchild 340, with test boom on nose 

(100 lb/sq in); nosewheel tyres size 18 x 6.0-6, 
pressure 3.79 bars (55 lb/sq in). Independent 
Goodyear hydraulic disc brakes on main units. 
with anti-skid control. 

PowER PLANT: l\vo General Electric CT7-5A tur
boprop engines in airliner version. each rated at 
1.215 kW (1.630 shp). Dowty Rotol four-blade 
slow-turning variable-pitch propellers, each with 
spinner and glassfibre/polyurethane foam/car
bonfibre moulded blades. Corporate version has 
1.193 kW (1,600 shp) CT7-7E engines. Fuel in 
two integral tanks in each wing; total capacity 
3.331 litres (733 Imp gallons; 880 US gallons). 
Single-point pressure refuelling inlet in starboard 
outer wing panel. Overwing gravity refuelling 
point in each wing. Engine intake ducts of Kevlar 
sandwich. 

ACCOMMODATION: Two pilots and provision for ob
server on flight deck; attendant's seat (forward. 
port) in passenger cabin. Main cabin accommo
dates up to 34 passengers, in ten rows of three, 
with aisle, and a final row of four. Seat pitch 76 cm 
(30 in). Movable bulkhead aft of last row of seats. 

Toilet and wardrobe on starboard side at forward 
end of cabin; provision for optional galley. Air
craft can be converted quickly to various pas
senger/freight combinations (e.g., 15 passengers 
and 1,814 kg; 4.000 lb of cargo). A 16-seat corpo
rate/executive version is also available. Pas
senger door at front of cabin on port side. with 
separate airstair. Type II emergency exit opposite 
this on starboard side; "Type Ill emergency exit 
over wing on each side. Baggage space under 
each passenger seat; overhead storage bins op
tional. Main baggage/cargo compartment aft of 
passenger cabin. with large door on port side. 
Entire accommodation pressurised. including 
baggage compartment. 

SYSTEMS: Hamilton Standard environmental con
trol system (max pressure differential 0.48 bars; 
7.0 lb/sq in) maintains a S/L cabin environment 
up to an altitude of3,660 m (12,000 ft) and a 1,525 
m (5,000 ft) environment up to the max cruising 
altitude of7.620 m (25,000ft). Hydraulic system. 
operating at I JS---207 bars (2,000--3,000 lb/sq in), 
for actuation of landing gear. wheel and propeller 

SE-ISF has Air Midwest insignia on the starboard side, Crossair insignia on the port side 
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braking. nosewhee\ steering. anti-skid control. 
and wing tlaps , Electric power supplied by two 
28V 400A DC engine-driven starter/generators. 
each connected to a separate busbar. One main 
solid-state inverter provides l I 5V AC power at 
400Hz. Two 27Ah (optionally 37Ahl nickel-cad
mium batteries for ground power and engine 
starting. Pneumatic-boot de-icing of outer wing 
and tailplane leading-edges, using engine bleed 
air. Flight deck window, have electric anti-icing 
and electrically driven windscreen wipers. Elec
tric anti-icing is provided also for engine air in
takes. propellers. and pilot heads. Demisting b) 
means of air-conditioning system, Plug-in con
nections for oxygen masks, Kidde engine fire 
detection system . 

Av10N1cs ANO EQUIPMENT: Standard avionics in
clude all equipment required for FAR Pt 121 op
erations. The aircraft is equipped as standard 
with a Collins integrated digital flight guidance 
and autopilot system (FGAS) consisting of atti
tude and heading reference units. electronic 
(CRT) tlight display units. fail-passive autopilot/ 
flight director system. colour weather radar. air 
data system with servo instruments. and radio 
altimeter. Lucas Aerospace electroluminescent 
flight deck instrument panel array. Dowty Elec
tronics microprocessor-based tlight deck central 
warning system . Rosemount pilot static tubes. 
total temperature sensors. and stall warning sys
tem. Prnvision fo1 additional avionics to custom
er's requirements , Landing light in each wing 
leading-edge. 

DIMENSIONS. EX l'EKN.,L: 
Wing span 
Wing chord: 

at root 
at tip 

Wing aspect ratio 
Length overall 
Fuselage: Max diameter 
Height overall 
Wheel track 
Wheelbase 

21.44 m (70 ft 4 in) 

2,8.17 m (9 ft 3, 7 inl 
1.0645 m t3 ft 5.9 in) 

\) 

19.71 m 164 ft 8 in) 
2.31 m (7 ft 7 in) 

6.87 m 122 ft 6V: in) 
6,71 m (22 rt 0 in) 

7.27 m (23 ft IOV, in) 
3.20 m ( 10 ft 6 in) Propeller diameter 

Propeller ground clearance 
0.58 m I I Ft I I in) 

Distance between propeller centres 

Passenger door: 
Height 
Width 
Height to sill 

Cargo door: 
Height 
Width 
Height to sill 

Emergency exit tfwd. stbd): 

6.71 mm ft O in) 

1.60 m (5 ft 3 in) 
0.69 m 12 ft 3 in) 
1.63 m (5 ft 4 inl 

1.29 m (4 ft 3 inl 
1.35 m 14 ft 5 in) 
1.63 m 15 ft 4 inl 

Height 1.32 m 14 ft 4 inl 
Width 0.51 m (I Ft 8 in) 

Emergency exits (overwing. each): 
Height 0.91 m (3 ft O in) 
Width 0.51 m ( I Ft 8 inl 

DIMENSIONS, INTERNAL'. 
Cabin. excl tlight deck. incl toilet and galley: 

Length 10.57 m (34 ft 8 in) 
Max width 2.16 m (7 ft l ir.) 
Width at tloor 1.70 m (5 ft 7 inl 
Max height I 83 m (6 ft O in) 

Baggage/cargo compartment volume 
6.4 m3 ( 225 .0 cu ft) 

AREAS: 
Wings. gross 
Ailerons (total) 
"Trailing-edge tlaps (total) 

41 .81 m2 (450.0 sq ft) 
2.12 m2 (22.84 sq ft) 

8.07 m2 (86.84 sq fl) 

Fin. incl dorsal fin 10.405 m2 1112.0 sq ft) 
Rudder. incl tab 2. 72 m2 (29.27 sq fll 
Tailplane 13.30 m2 ( 143.16 sq ft) 
Elevators (total. incl tabs) 

3.46 m2 (37 .24 sq ftJ 
WEIGHTS ANO LOADINGS: 

Typical operating weight empty 
7,194 kg (15.860 lb) 

Nominal payload 134 passengers) 
2.476 kg 15.460 lb) 

Max payload (weight-limited) 
3.238 kg 17.140 lb) 

Max fuel load 2.676 kg (5.900 lb) 
Max T-0 weight It. 793 kg (26.000 \bl 
Max landing weight 11.566 kg (25.500 lb) 
Max zero-fuel weight 10,342 kg (23.000 lb) 
Max wing loading 282. I kglm' 157.8 lb/sq ft) 
Max power loading 4.85 kg/kW 17.97 lb/shp) 

PERFORMANCE (estimated at max T-0 weight. ISA. 
except where indicated): 
Max operating speed (YMo) 

250 knots (463 km/h: 288 mphl EAS 
Max operating Mach No, (MMo) 0,5 
Max cruising speed at 4.570 m ( 15.000 ftl. AUW 

of 11.204 kg (24.700 lb) 
274 knots (508 km/h: 315 mph) 

Econ cruising speed at 7,620 m (25.000 ft) 
232 knots (430 km/h: Y,7 mphl 

Stalling speed: 
0° nap 102 knots ( 189 km/h: 118 mph I 
T-0 tlap setting 

90 knots 1167 km/h: 104 mphl 
approach tlap setting 

84 knots ( 156 km/h: 97 mph) 
landing tlap setting 

79 knots ( 147 km/h: 9) mph) 
Max rate of climb at SIL 549 m ( 1.800 ft)/min 
Rate of climb at S/L. one engine out 

I 83 m (600 ft)/min 
Service ceiling 7.620 m (25.000 ft) 
Service ceiling. one engine out 

3.505 m ( \ l.500 ftl 
FAR Pt 25 required T-0 field length: 

at SIL. !SA 1.174 m 13.850 ft) 
at S/L. ISA + \5°C 1.340 m (4.400 ftl 
at 1.525 m (5,000 ft). ISA 1.585 m (5.200 ftl 
at I .525 m (5.000 ft). ISA + 15°C 

1.830 m (6.000 ftl 
FAR Pt 25 landing field length at max landing 

weight (SIL) 1.158 m 13.800 ft) 

Saab-Fairchild 340 twin-turboprop transport <Pilot Pre.uj 
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Landing field length at 10,205 kg (22,500 lb) 
weight: 
at S/L 
at 1.525 m (5.000 ft) 

Min ground turning radius 

1,036 m (3,400 fll 
1.158 m (3.800 ft) 

15.17 m 149 ft 9.2 inl 
Runway LCN: 

llexible pavement 8 
rigid pavement I 0 

Range. allowances for 100 nm ( 185 km: 115 mile) 
diversion and 45 min hold: 
with max passenger payload 

910 nm ( 1.686 km: 1.048 miles I 
with max fuel 

1.750 nm (3,243 km: 2.015 miles) 
ESTIMATEO PERFORMANCE. TYPICAL MISSION ( \ 50 

nm: 278 km: 173 mile stage with 34 passengers 
and 308 kg: 680 lb baggage. T-0 weight of 11.158 
kg: 24.600 \bl: 
Block speed 193 knots 1357 km/h: 222 mph) 
Required T-0 field length (S/L. ISA) 

1.052 m (3,450 ft) 
Block fuel 340 kg 1750 lbi 
Reserve fuel for 100 nm I 185 km: 115 mile! diver-

sion and 45 min hold 385 kg 1850 lb) 
Block time 47 min 

OPERATIONAL NOISE LEVELS (FAR Pt 36. esti
mated): 
T-0 
Sideline 
App1'oach 

LUSCOMBE 

84 EPNdB 
90 EPNdB 
93 EPNdB 

LUSCOMBE AIRCRAFT LTD: Ter111i11a/ 811ild
i11gs. A<i((ord Airport, l.v111p11c• , Kem CT2I 41.R. 
E11gla11CI 

Luscombe Aircraft was formed b\ ex-Rllval 
Navy pilot Patrick Luscombe in 1981 .' initial\;: to 
dc,ign and huild lightweight ,porting aircral't 1',ir 
private opernrnrs. The first project. ,if which Jesign 
was initiated in 1971. wa, the Lus-ombe Vitalil\ , 
Since then the compan; ha, JevelopcJ u lighi
weight military version llf this airc1uft. known a, 
the Rattler. and plans 10 gain certification in 1984 or 
a nel' ultralight 1w,1-,ea1 .;ivil Jevelupmcnt iden1i
fied currentlv a, the Yaliani This will c,imbine the 
basic Vitality airframe with the p,iwe, plant ,e
lected for the Rattler and a ne" glas,lih1·c wing 
designed specificallv for the military version, 

LUSCOMBE VALIANT 
Design ofan ultralight two-,eat aircraft known a, 

the Vitality began in 1971 Subsequent 1cs1ing and 
development of two prototypes led to constructi,rn 
of a third aircraft in 1981 . Thi, i, now iden1ificd as 
the prototype of the Luscombe Valiant 1G-BKPH1. 
flown for the first time in September 1982. and since 
that time two further examples have been com
pleted: It i; planned to use thc,e aircral't 1,, gain 
type certification by 1984. after which production 
will be initiated . Both Japanese and Lnitcd States 
agencie; are negotiating to import thi, aircraft . 

Of unusual canard configuration. the Valiant ha, 
easily removable wings for s1oragc or l'or towing. a 
special trailer being available 1,1 carry the aircraft 
with the wings ,towed along,ide the fuselage Float 
landing gear is under development. 
TYPE: Two-seat ultralight ,port. training, or agri

cultural aircraft , 
W1NGs: Braced high-wing monoplane with single 

streamlined bracing strut each side . Srruc1ure 
primarily of glassfibre. Ailerons for roll control . 
No trai ling-edge flaps or spoilers. A fin and I ud
der. of composite construction. are mounted at 
the trailing-edge of each wing at approximately 
semi-span. 

FusEUGE: Basic ,true tu re of light allo;• tube. with 
composite materials used for ,kins. 11oor. and 
engine intake ducts. 

Fo~EPL.·\N ES: Cantilever all-moving surfaces of 
composite construction. mounted at each side llf 
fuselage nose. 

LANDING GEAR: Non-retractable tricycle type with 
steerable nosewheel . Mainwheel tyres size 
5.00-5 , Wheel brakes standard . 
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Pacesetter for a new generation of ultralight combat aircraft, Luscombe's Rattler is already attracting Middle East interest 

PowER PLANT: One Normalair-Garrett WAM 684 
flat-four two-stroke engine. or Risborough 3-cyl
inder four-stroke radial engine. or We,lake flar
four four-stroke engine, mounted in the rear fuse
lage to drive through reduction gearing a two
blade fixed-pitch wooden pusher propeller. Fuel 
in three tanks, below and to rear of seat and in 
wing centre-section. with combined capacit; of 
91 litres (20 Imp gallons). 

AccoMMODATION: Pilot and passenger. seated side 
by side, in enclosed cabin. Windscreen opens 
forward and upward to provide access. Accom
modation heated and ventilated 

DIMENSIONS EXT!o:RNAL: 
Wing span 
Wing area. gross 
Wing aspect ratio 
Length overall 
Height overall 
Propeller diameter 

WEIGHTS AND LOADING: 

12. 19 m (40 ft O inl 
13 .66 m' 1147.0 sq ftl 

10 ,8 
4.42 m ( 14 ft 6 in I 

1,83 m 16 ft O in) 
1.47 m 14 ft IO in I 

Weight empty 204 kg (450 lbl 
Max T-O weight 454 kg ( 1.000 lb) 
Max wing loading 33.24 kg/m' (6.80 lb/sq ft) 

PERFORMANCE (provisional at SIL. ISA): 
Never-exceed speed 

110 knots (202 km/h: 126 mph) 
Max level speed 

JOO knots ( 185 km/h: l 15 mph) 
Max cruising speed 

86 knots ( 159 km/h: 99 mph) 
Econ cruising speed 

70 knots ( 130 km/h: 81 mph) 
Stalling speed 23 knots (42 km/h: 26 mph) 
Max rate of climb at SIL 183 m (600 ftllmin 
Service ceiling 4.570 m I 15.000 ft) 
T-O run. still air 46 m ( 150 ft) 
Range with max fuel 

477 nm (885 km: 550 miles) 
Endurance with max fuel 7 h 
R limits +61-3 

LUSCOMBE P3 RATTLER 
Developed from the Vitality. and generally of the 

same size and configuration, the Luscombe P3 Rat
tler has as its power plant the most powerful of the 
engines that are listed for the Valiant. and it is 
expected that this will provide optimum perfor
mance. Design of the P3 was initiated in September 
1972: construction of a prototype began during July 
1975 and this has led to the current pre-production 
aircraft (G-BKPG). which is expected to make its 
first flight during early June 1983. It has been re
ported that negotiations are under way for the sup
ply of Rattlers to an unnamed Arab country, and a 
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market may exist in that area for some 400 of these 
aircraft. 

In early 1983 the Royal Ordnance Factory was 
giving advice on the most effective offensive stores 
mix. While no definitive armament can be finalised 
until testing has been carried out. provisional weap
ons include the 7 .62 mm Hughes Chain Gun. un
guided 2 in air-to-ground rockets carried in two 
seven-round launchers. one beneath each wing. or a 
Ranger four-tube anti-personnel mine dispenser un
der each wing able to launch a combined total or 144 
mines. 

Easv breakdown and re-erection are features of 
the P3 ·design. and are seen as being important ror a 

military aircraft or this class, enabling it to be trans
ported in a disassembled state to a battle area. and 
then reassembled by semi-skilled labour in little 
more than 15 minutes. Once assembly is complete. 
it can be operated from a road or grass strips. to 
provide quick-reaction close support. Further
more. a package will be available to convert Ralller 
into an RPV that can serve as an observation plat
fonn. carrying a TV or conventional camera . or as a 
radar jammer. 

Flight testing of the Vitality. Valiant. and Rattler 
prototypes now totals more than 1.300 hours. and 
the company is confident that Rattler will be able to 
perform effectively a number of military tasks. at a 
fraction of the cost of conventional fixed- or rotat
ing-wing aircraft . 
TYPE: Single-seat ultralight general purpose air

craft. 
WtNGs: Braced high-wing monoplane with single 

bracing strut each side , Wing section NACA 
63412. Dihedral 5" . Incidence I". Fail-safe struc
ture, primarily of glassfibre. with honeycomb 
sandwich composites and aluminium. Aileron➔ of 
composite construction for roll control , No trail
ing-edge flaps or spoilers. Rudders of composite 
construction for control in yaw. mounted at the 
trailing-edge of each wing at approximately semi
span. 

FUSELAGE: Fail-safe structure of welded aluminium 
construction with glassfibre skins, 

FoREPLANES: All-moving surfaces of glassfibre 
construction. on each side of nose. Electric anti
icing of foreplane leading-edges optional. 

LANDING GEAR: Non-retractable tricycle type with 

Close-up of the cockpit of the tail-first Rattler 
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Utilising Rolls-Royce's new Tay turbofans, the Gulfstream N will provide significant improvements 
in range, fuel efficiency, noise reduction, and passenger accommodation compared with the current 

Gulfstream Ill 

single wheel on each unit , Steerable nosewheel , 
Shock absorption by coil spring in compre,ssion. 
Wheel brakes 

'OWER PLANT'. One 60 kW 180 hp) Weslake 
65/80-118-2 flat-four engine. driving a two-blade 
fixed-pitch wooden, or Hoffmann variable-pitch . 
pusher propeller. Fuel in two tanks below floor or 
rear cabin. with combined capacity of9I litres (40 
Imp gallons I. Reruelling point on side orfuselage, 

AccoMMOOATION: Pilot seated in an enclosed cab
in. Windscreen opens upward and forward to 
provide access. Accommodation is heated and 
ventilated. 

Av10N1cs: ATR-720C com and Narco ADA 141 
standard. 

ARMAMENT: Hughes 7.62 mm Chain Gun standard. 
but a variety of optional stores including 2 in 
rocket launchers. anti-personnel mine dispens
ers, and chaff dispensers will be available to cus
tomer requirements , 

DIMENSIONS. EXTERNAL'. 
Wingspan I2 . I9m(40rt0inl 
Wing chord: 

at root 1.52 m (5 rt O in) 
at tip 0.91 m (3 rt O in) 

Wing aspect ratio 10.8 
Length overall 4.57 m < 15 rt O in) 
Max diameter of ruselage 1.22 m (4 rt O in) 
Width. wings stowed ror towing 

Height overall 
Foreplane span 
Wheel track 
Wheelbase 
Propeller diameter 

AREAS: 

1.52 m (5 ft 0 in) 
1.83 m (6 ft O in) 
2.29 m (7 rt 6 in) 
2, l3m(7rt0inl 

3.51 m ( l I rt 6 in) 
1.47 m (4 rt 10 inl 

Wings. gross 13.66 m2 (147.0 sq ftl 
Ailerons (total) 1.11 m2 ( 12.0 sq ftJ 
Foreplanes (total) 1.23 m' ( 13.27 sq ftl 
Rudders (total) 0. 74 m' (8.0 sq ft) 

WEIGHTS AND LOADINGS (estimated): 
Weight empty 204 kg 1450 lb) 
Max T-0 weight 454 kg ( 1.000 lb) 
Max wing loading 33.2 kg/m0 (6,8 lb/sq ft) 
Max power loading 7.57 kg/kW (12 .5 lb/hpl 

PERFORMANCE (estimated): 
Econ cruising speed at 1,525 m (5,000 ft) 

78 knots ( 145 km/h: 90 mph) 

GULFSTREAM AEROSPACE 
GULFSTREAM AEROSPACE CORPORATION: 
Hec,d Office nnd Works: PO Box 2206, Savannah, 
Georgia 3/402, USA 

GULFSTREAM AEROSPACE 
GULFSTREAM IV 

Gulfstream Aerospace Corporation (formerly 
Gulfstream American Corporation) has designed 
and intends to develop an improved version of the 
Gulfstream Ill which is designated GI l59C 
Gulfstream IV. Its design was initiated in April 
1982. and construction ofa prototype is planned to 
begin during the first quarter of I 985. with a first 
flight scheduled for December 1985. It is antici
pated that manufacture of production aircraft will 
start in early 1986, with the first aircraft flying at the 
end of that year. Generally similar to the Gulfstream 
III, this new aircraft will differ primarily in having a 
structurally redesigned wing, a fuselage lengthened 

by 0.61 m (2 ft). sixth window on each side of the 
cabin. a rudder made of carbonfibre. new Rolls
Rovce RBl83-03 Tav turbofan engines. and a flight 
deck incorporationg advanced CRT displays and 
digital avionics. 
TYPE: l\vin-turbofan executive transport. 
W1NliS: Cantilever low-wing monoplane of light al

loy construction. Advanced sonic rooftop wing 
section. Thickness/chord ratio of \Do/,; at wing 
station 50 and 8.6% at wing station 414. Dihedral 
3°. Incidence 3° 30 ' at root. - le al tip. Sweepback 
at quarter-chord ~7° 40'. Plain ailerons. hydrau
lically powered with manual reversion. Single
slotted Fowler-type trailing-edge naps , Three 
spoilers on upper surface of each wing at I2o/r 
chord. immediately forward of trailing-edge 
flaps . can be operated differentially to comple
ment ailerons for roll control. and collectively to 
serve as airbrakes. Trim tab in port aileron, Anti
icing of leading-edges by engine bleed air. 

FUSELAGE: Conventional semi-monocoque fail
safe pressurised structure of light alloy. 

TAIL UNIT: Cantilever T tail oflight alloy, except for 
rudder of carbonfibre . Swept horizontal and ver
tical surfaces. lrim tab in rudder and each eleva
tor. Hydraulically-powered controls with manual 
reversion. 

LANDING GEAR: Retractable tricycle type with 
twin wheels on each unit. Main units retract in
ward. steerable nose unit forward . Mainwheel 
tyres size 34 x 9.25-16. pressure 12.0 bars (174 
lb/sq in). Nosewhecl tyres size 21 x 7.25-10, 
pressure 7.8 bars ( 113 lb/sq in). Goodyear air
cooled carbon brakes. with Goodyear fully mod
ulating anti-skid units. 

PowER PLANT: l\vo Rolls-Royce RBl83-03 Tay tur
bofan engines. each 55,4 kN ( l'.'.450 lb st) flat 
rated to ISA + 20°C. Two integral wing tanks 
with combined capacity of 15.868 litres (4.192 US 
gallons). Single pressure fuelling point in leading
edge of starboard wing. 

AccoMMODATION: Crew of two or three. Standard 
seating for I 9 passengers in pressurised and air
conditioned cabin, Large baggage compartment 
at rear of cabin. capacity 907 kg (2,000 lb). Inte
gral airstair door at front of cabin on port side. 
Electrically heated wraparound windscreen. 

SYSTEMS: Cabin pressurisation system max differ
ential 0.65 bars (9.45 lb/sq in). Air-conditioning 
system . Two independent hydraulic systems. 
each 103.5 bars ( 1.500 lb/sq in). APU in tail com
partment. Electrical system includes two 36kVA 
alternators with two solid-state converters to 
provide 23kYA I J5/200V 400Hz AC power and 
250A ofregulated 28V DC power: two 24V nickel
cadmium storage batteries and external power 
socket. 

Av10N1cs AND EQUIPMENT: Standard items will in
clude advanced CRT displays and an all-digital 
avionics system. 

j 

Max endurance 11 h Gulfstream Aerospace Gulfstream IV twin-turbofan executive transport (Pilot Press/ 
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DIMENSIONS, EXTERNAL: 
Wing span 
Wing chord: 

23 72 m (77 ft 10 in) 

at root 5.94 m (19 ft 6 in) 
at tip 1.66 m (5 ft 5V, in) 

Wing aspect ratio 6 
Length overall 25.93 m (85 ft I in) 
Fuselage length 23.27 m (76 ft 4 in) 
Fuselage: Max diameter 2.39 m (7 ft 10 in) 
Height overall 7.42 m 124 ft 4 in) 
Tailplane span 8.23 m (27 ft O in) 
Wheel track 4.17 m (13 ft 8 in) 
Wheelbase 11.33 m (37 ft 2 in) 
Passenger door (fwd. port): 

Height 
Width 

Baggage door (rear): 
Height 
Width 

DIMENSIONS. INTERNAL: 
Cabin: 

1.57 m (5 ft 2 in) 
0.91 m (3 ft O in) 

0.72 m (2 ft 4V:, in! 
0.91 m (2 ft 11¼ inl 

Length. incl galley and toilet 

Max width 
Max height 
Floor area 
Volume 

12.98 m (42 ft 7 in) 
2.24 m (7 ft 4 in) 
1.85 m (6 ft I in) 

21.8 m2 (235 sq ft) 
45.02 m3 (1,590 cu ft) 

Rear baggage compartment volume 
4.81 m' (170 cu ft) 

AREAS: 
Wings. gross 
Ailerons (total) 
Trailing-edge flaps (total) 

86.82 m2 (934.6 sq ft) 
2.68 m' (28.86 sq ft) 

11.97 m2 ( 128.84 sq ft) 
Spoilers (total) 4.59 m2 (49.39 sq ft) 
Fin 10.92 m2 ( 117.53 sq ft) 
Rudder. incl tab 4.16 m2 (44.75 sq ft) 
Tailplane 12.70 m2 (136.69 sq ft) 
Elevators, incl tabs 5.22 m2 (56.22 sq ft) 

WEIGHTS AND LoADINOS (estimated): 
Manufacturer's weight empty 

14,923 kg (32.900 lbJ 
Typical operating weight empty 

18,098 kg (39.900 lb) 
Max payload 1,860 kg (4.100 lb) 
Max fuel weight 12.837 kg (28.300 lb) 
Max T-0 weight 31,615 kg (69.700 lb) 
Max ramp weight 31.842 kg (70,200 lb) 
Max zero-fuel weight 19.958 kg (44.000 lb) 
Max landing weight 26,535 kg (58,500 lb) 
Max wing loading 364.1 kg/m2 (74.6 lb/sq ft) 
Max power loading 285 ,5 kg/kN (2.8 lb/lb st) 

PERFORMANCE (estimated at max T-0 weight ex
cept where indicated): 
Max operating speed 340 knots 

(629 km/h; 391 mph) CAS or Mach 0.85 
Max level speed and max cruising speed at 10.670 

m (35,000 ft) 490 knots (908 km/h: 564 mph) 
Econ cruising speed at 13,715 m (45,000 ft) 

Mach 0.80 (459 knots: 850 km/h; 528 mph) 
Stalling speed at max landing weight 

105 knots ( 195 km/h; 121 mph) 
Max operating altitude 13,715 m (45,000 ft) 
FAA balanced T-0 field length 

I ,554 m (5. 100 ft) 
Landing from 15 m (50 ft) 975 m (3,200 ft) 
Range with max fuel. 726 kg ( 1.600 lb) payload. at 

econ cruising speed and with NBAA !FR re
serves 4,000 nm (7.410 km; 4,605 miles) 

Range with max payload. econ cruising speed 
and N BAA IFR reserves 

3,550 nm (6.575 km; 4.085 miles) 
OPERATIONAL NOISE LEVELS (FAR Pt 36. esti

mated): 
T-0 
Approach 
Sideline 

SIKORSKY 

81 EPNdB 
95 EPNdB 
91 EPNdB 

SIKORSKY AIRCRAFT. DIVISION OF UNITED 
TECHNOLOGIES CORPORATION: HrnJ Office 
and Works: North Mc,i11 Street, Stra(fiml. CP1111ec·r
icut 06601, USA 

SIKORSKY S-70 
US Air Force designations: UH-60A and HH-60D 

Sikorsky's S-70. already in series production for 
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One of the Sikorsky UH-60A Black Hawks acquired by USAF. for crew training and familiarisation, 
under the Night Hawk programme 

the US Army and Navy. has been selected to meet 
the US Air Force·s HX requirement for a new
generation search and rescue helicopter to replace 
HH-3s and HH-53s of the Jolly Green Gia nl famil, . 
Two versions are being acquired: 

UH-60A Black llawk. Under a procurement ar
rangement between the Army and Air Force. 11 
standard Army UH-60A, built between December 
1982 and June 1983 have been taken over bv the Air 
Force. Two remain at Sikorsky for conver;ion •into 
prototypes of the Night Hawk. The remainder will 
be used by USAF units for aircrew training and 
familiarisation. The first five were accepted in a 
ceremony at the Stratford works on December 7. 
1982. 

HH-60D Night Hawk. Fully developed all-weath
er combat search and rescue helicopter for USAF. 
Designed to fly up to 250 nm (463 km: 287 miles) 
behind enemy lines. unescorted, to locate and re
trieve downed aircrew. 

The basic airframe of the HH-60D is similar to 
that of the UH-60A. but it will be fitted with the 
uprated 1.260 kW ( 1.690 shp) General Electric 
T700-GE-401 turboshaft engines. main transmis
sion. rotor brake. approach/hover coupler. and res
cue hoist of the "Javy 's SH-608 Seahawk. Other 
modifications will include the addition of terrain 
following/terrain avoidance radar. a forward look
ing infra-red sensi ng and display system . internal 
and external auxilia ry fuel tanks . and a night refuel
ling probe. with provisions for 7.62 mm Miniguns 
and air-to-air missil es for self-defence. as well as 
cabin litters and medical equipment. The first 
HH-60D prototype is expected to fly in 1984 . Deliv
eries of production aircraft are planned to begin in 
mid-1986. with an es timated requirement for 243 
aircraft. 

DIMENSIONS, EXTERNA L (HH-60D): 
Main rotor diameter 16.36 m (53 ft 8 in) 
Main rotor blade chord 0.53 m ( I ft 8-¼ in) 
Tail rotor diameter 3.35 m ( 11 ft O inl 
Length overall (rotors turning. refuelling probe 

retracted) 19.76 m (64 ft 10 in) 
Length of fuselage. including retracted refuelling 

probe 17.38 m (57 ft 01;, in) 
Width of fuselage (maxi 2.36 m (7 ft 9 inl 
Width over external tanks 5.46 m ( 17 ft 11 in) 
Depth of fuselage (max) 1.75 m (5 ft 9 inl 
Height overall. tail rotor turning 

5.13 m (16 ft 10 in) 
Height to top of rotor head 

Tailplane span 
Wheel track 
Wheelbase 
Tail rotor ground clearance 
Cabin doors (each): 

3.76 m (12 ft 4 in) 
4.38 m r 14 ft 4V:, in) 
2.71 m (8 ft IOV, in' 

8.84 m (29 ft O in 
1.98 m (6 ft 6 in) 

Height 1.37 m (4 ft 6 in) 
Width 1.75 m (5 ft 9 inl 

DIMENSION, INTERNAL (HH-60D): 
Cabin volume 10 90 m' 1385 cu ft) 

WEIGHTS (HH-60D!: 
Weight empty 5.734 kg f 12.642 lb) 
Mission T-0 weight 9,259 kg (20.413 lb) 
Max T-0 weight 9.979 kg (22.0U0 lb) 

PERFORMANCE (HH-60D. estimated at mission T-0 
weight): 
Max level speed 

145 knots (268 km/h; 167 mph) 
Max cruising speed 

128 knots (237 km/h; 147 mphl 
Max vertical rate of climb at S/L 

Endurance with max fuel 
203 m (665 ft)/min, 

4 h 51 mi .1 

Features of the HH-60D Night Hawk, including the retractable flight refuelling probe, external fuel 
tanks, nose radar, and other avionics, are shown in this drawing 
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Listed below are the Industrial Associates of the Air Force Association. Through this affiliation, these companies 
support the objectives of AFA as they relate to the responsible use of aerospace technology for the betterment of society, and the 

maintenance of adequate aerospace power as a requisite of national security and international amity. 

Aeritalia, S.p.A. 
Aero Energy Systems, Inc. 
Aerojet ElectroSystems Co. 
Aerojet-General Corp. 
Aerojet Liquid Rocket Co. 
Aerojet Ordnance Co. 
Aerojet Strategic Propulsion 

Co. 
Aerospace Corp. 
Aerospatiale, Inc. 
AGA Corp. 
Aircraft Porous Media, Inc. 
Alkan U.S.A., Inc. 
American Airlines Train ing 

Corp. 
American Electronic 

Laboratories, Inc. 
Amex Systems, Inc. 
Analytic Services Inc. (ANSER) 
Anheuser-Busch, Inc. 
Applied Technology, Div. of 

Itek Corp. 
Arco Engineering Co. 
Aris Engineering Corp. 
Aster Engineering Corp. 
Astronautics Corp. of America 
AT&T Long Lines Department 
Avco Corp. 
Battelle Memorial Institute 
BDM Corp., The 
Beech Aircraft Corp. 
Bell Aerospace Textron 
Bell Helicopter Textron 
Bell & Howell Co. 
Bendix Corp. 
Benham Group, The 
Boeing Co. 
British Aerospace, Inc. 
British Aerospace Dynamics 

Group 
Brunswick Corp., Defense Div. 
Brush Wellman, Inc. 
Budd Co., The 
Burroughs Corp. 
CAI, A Division of Recon/ 

Optical , Inc. 
Calspan Corp., Advanced 

Technology Center 
Canadair, Inc. 
Canadian Marconi Co. 
Cessna Aircraft Co. 
Chamberlain Manufacturing 

Corp. 
Clearprint Paper Co., Inc. 
Clifton Precision, Instruments 

& Life Support Div. 
Colt Industries, Inc. 
Computer Sciences Corp. 
Conrac Corp. 
Control Data Corp. 
Cubic Corp. 
Cypress International, Inc. 
Data General Corp. 
Decisions and Designs, Inc. 
Dowty Aerospace & Defense 

Div. 

Dynalectron Corp. 
Eastman Kodak Co. 
Eaton Associates, Inc. 
Eaton Corp., AIL Div. 
ECI Div., E-Systems, Inc. 
EDO Corp., Government 

Systems Div. 
Educational Computer Corp. 
E. I. du Pont de Nemours & 

Co. 
Emerson Electric Co. 
E-Systems, Inc. 
Ex-Cell-O Corp., Aerospace 

Div. 
Fairchild Industries, Inc. 
Fairchild Weston Systems, Inc. 
Falcon Jet Corp. 
Ford Aerospace & 

Communications Corp. 
Garrett Corp., The 
Gates Leariet Corp. 
General Dynamics Corp. 
General Dynamics, Electronics 

Div. 
General Dynamics, Fort Worth 

Div. 
General Electric Co. 
GE Aircraft Engine Group 
GMC, Delco Electronics Div. 
GMC, Detroit Diesel Allison 

Div. 
Goodyear Aerospace Corp. 
Gould Inc., Government 

Systems Group 
Gould Inc. S.E.L., Computer 

SystE_lms Div. . 
Grumman Aerospace Corp. 
Grumman Data Systems Corp. 
GTE Products Corp., Sylvania 

Systems Group 
Gulfstream Aerospace Corp. 
Harris Corp. 
Hayes International Corp. 
Hazeltine Corp. 
Hercules Aerospace Div. 
Honeycomb Co. of America, 

Inc. 
Honeywell , Inc., Aerospace & 

Defense Group 
Howell Instruments, Inc. 
Hughes Aircraft Co. 
HR Textron, Inc. 
IBM Corp., Federal Systems 

Div. 
IBM National Accounts Div. 
Industrial Acoustics Co. 
Intermetrics, Inc. 
Interstate Electronics Corp. 
Israel Aircraft Industries lnt'I, 

Inc. 
Itek Optical Systems, a 

Division of Itek Corp. 
ITT Defense Communications 

Div. 
ITT Defense-Space Group 
ITT Federal Electric Corp. 
Jane's Publish ing 
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Kelsey-Hayes Co. 
Kentron International 
King Radio Corp. 
Kollsman Instrument Co. 
Lear Siegler, Inc. 
Lewis Engineering Co. , Inc. 
Litton Aero Products Div. 
Litton-Amecom 
Litton Data Systems 
Litton Industries 
Litton Industries Guidance & 

Control Systems Div. 
Lockheed Corp. 
Lockheed Aircraft Service Co. 
Lockheed California Co. 
Lockheed Electronics Co. 
Lockheed Engineering & 

Management Services Co., 
Inc. 

Lockheed Georgia Co. 
Lockheed Missiles & Space 

Co. 
Logicon, Inc. 
Loral Corp. 
Lucas Industries Inc. 
Magnavox Government & 

Industrial Electronics Co. 
M.A.N . Truck & Bus Corp. 
Marconi Avionics, Inc. 
Marquardt Co., The 
Martin Marietta Aerospace 
Martin Marietta Denver 

Aerospace 
Martin Marietta Orlando 

Aerospace 
MBB 
McDonnell Douglas Corp. 
Midland-Ross Corp./Grimes 

Div. 
MITRE Corp., The 
Moog, Inc. 
Morton Thiokol, Inc. 
Motorola, Inc., Government 

Electronics Div. 
NORDAM 
Northrop Corp. 
OEA, Inc. 
0. Miller Associates 
Oshkosh Truck Corp. 
Pan Am World Services, Inc., 

Aerospace Services Div. 
Planning Research Corp. 
Products Research & 

Chemical Corp. 
Rand Corp. 
Raytheon Co. 
RCA, Government Systems 

Div. 
Rediffusion Simulation, Inc. 
Republic Electronics, Inc. 
Rockwell lnt'I Corp. 
Rockwell lnt'I Defense 

Electronics Operations 
Rockwell lnt'I North American 

Aircraft Operations 
Rockwell lnt'I North American 

Space Operations 

Rockwell Int'! Rocketdyne Div. 
Rohr Industries, Inc. 
Rolls-Royce, Inc. 
ROLM Corp., Mil-Spec 

Computers Div. 
Rosemount Inc. 
Sanders Associates, Inc. 
Satellite Business Systems 
Science Applications, Inc. 
Short Brothers USA, Inc. 
Sierra Research Corp. 
Silicone Rubber Specialties, 

Inc. 
Simmonds Precision 
Singer Co., The 
Smiths Industries 

Aerospace & Defence 
Systems Co. 

Space Applications Corp. 
Space Communications Co. 
Space Ordnance Systems 
Sperry Corp. 
Standard Manufacturing Co., 

Inc. 
Sundstrand Corp. 
Sverdrup Corp. 
Syscon Co. 
System Development Corp. 
Systems Control Technology, 

Inc. 
Talley Industries, Inc. 
Tandem Computers Inc. 
Teledyne CAE 
Teledyne, Inc. 
Teledyne Ryan Aeronautical 
Texas Instruments Inc. 
Thomson-CSF, Inc. 
Tracor, Inc. 
TRW Space & Technology 

Group 
Turbomach Div. of Solar 

Turbines, Inc. 
U.E. Systems, Inc. 
United Technologies Corp. 
UTC, Chemical Systems Div. 
UTC, Hamilton Standard Div. 
UTC, Norden Systems, Inc. 
UTC, Pratt & Whitney Aircraft 

Group 
UTC, Research Center 
UTC, Sikorsky Aircraft Div. 
United Telecommunications, 

Inc. 
Vought Corp. 
Watkins-Johnson Co. 
Western Electric Co., Inc. 
Western Gear Corp. 
Western Union Telegraph Co. , 

Government Systems Div. 
Westinghouse Electric Corp. 
Wild Heerbrugg Instruments, 

Inc. 
Williams International 
Wyman-Gordon Co. 
Xerox Corp. 
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THE BULLETIN 
BOARD 

By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

POW-MIA Recognition 
Day Marked 

Government-wide ceremonies in 
early April marked observance of 
POW-MIA Recognition Day. Particular 
emphasis was given by the White 
House, the Department of Defense, 
the VA, and the Department of State. A 
special POW-MIA flag flew over all 
four agencies. 

With the Air Force as Executive 
Agency, the Pentagon held an "obser
vance ceremony" on Friday, April 8. It 
included massed troops, an Air Force 
band concert, and a keynote address 
by VA's Deputy Administrator Everett 
Alvarez, Jr., the man who was held 
POW in North Vietnam longer than 
anyone else. A flyover concluded the 
observance. 

Also attending the Pentagon cere
mony were thirty-one women sur
vivors of POW camps at Bataan and 
Corregidor. Mostly nurses, they repre
sented the eighty-one women pris
oners liberated when American 
troops retook the Philippines in 1945 
(see related item, p. 31 ). 

The VA held some form of recogni
tion at each of its 172 hospitals and 
fifty-eight regional offices. VA Admin
istrator Harry N. Walters reminded 
field units that "the Veterans Adminis
tration has an above-the-call-of-duty 
obligation to former prisoners of 
war. " 

Meeting at the VA 's Washington 
headquarters was VA's Advisory Com
mittee on Former Prisoners of War, 
headed by retired Air Force Lt. Gen. 
John P. Flynn, America's highest 
ranking POW (see related item, "Bul
letin Board," April '82 issue). This six
teen-member advisory group con
sults with and advises the VA Admin
istrator on the needs of former POWs 
with respect to compensation , health 
care, and rehabilitation. The commit
tee 's newest member is Madeline M. 
Ullom of Tucson, Ariz., a retired Army 
nurse who was a POW for nearly three 
years during World War II. 

In its report, the committee compli
mented the VA on accelerating ac
tions aimed at serving the POW com
munity better. It praised the VA's 
establishment of a special adjudica-
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tion team at each regional office to 
process all former POW claims for 
benefits. Also, the committee has de
veloped a list of additional presump
tive diseases not presently identified 
as being service-connected to the ex
POW experience and has turned this 
list over to the VA. 

Meanwhile, in Congress, Sen. Allan 
Simpson (R-Wyo.) has introduced a 
bill to establish a POW Recognition 
Medal. The proposed legislation 
would award medals to those Ameri
cans who had "acted courageously 
and honorably" when taken prisoner 
by enemy forces during World War I, 
World War II, Korea, Vietnam, or the 
USS Pueblo incident. 

Following are the current data per
taining to servicemen and women 
captured and interned since World 
War I: 

Captured and interned 
Died while POW 
Returned to US control 
Missing or unaccounted for 

Military Pay/Benefits 
Package Takes Shape 

WWI 

4,120 
147 

3,973 
3,350 

In recent congressional testimony, 
DoD spokesmen have outlined the 
military pay and benefits package 
that the Department would like to see 
enacted for FY '84. 

Included are: 
• A program that would fund an an

nual overseas round trip for depen
dent students who remain in CONUS 
to attend secondary school or college 
while their parent(s) serve overseas; 

• Entitlement to a second disloca
tion allowance when unusual circum
stances require members to relocate 
their household twice during one' 
PCS move; 

• Funding for storage of motor ve
hicles when regulations restrict mem
bers from taking cars with them over
seas; and 

• Authority for the services to im
plement the Temporary Lodging Ex
pense allowance. This legislation, 
which reimburses members for the 

food and temporary lodging ex
penses involved in a PCS move, was 
passed by Congress in 1981. Unfortu
nately, Congress has never provided 
the funds to go along with the autho
rization. 

Testimony also was heard indicat-·" 
ing that DoD will move shortly to ask 
Congress to sever the linkage that 
currently ties military pay raises to . 
Civil Service increases. DoD would 
like to see annual changes in the Em
ployment Cost Index-a measure 
based on the overall economy-used 
as the gauge for setting military pay 
raises. Whether or not Congress will 
go along with this remains to be seen. 

VA's 11,000,000th Home Loan 
Almost thirty-nine years ago· the 

first World War II veteran to sign up for_, 
a VA-guaranteed home loan bought a 

WW II Korea Vietnam Total 

130,201 7,140 826 142,287 
14,072 2,701 101 17,021 

116,129 4,418 725 125,245 
78,751 8,177 2,494 92,772 

$7,500 row house with no down pay
ment. 

Recently, Vietnam era veteran 
Robert L. Phillips became the eleven 
millionth veteran to receive a credit 
boost from VA when he purchased a. 
$48,000, three-pedroom home in 
Peoria, II1.-also with no money 
down. Phillips, a radio announcer, 
will pay twelve percent interest-VA's 
current rate. The first purchaser paid 
four percent. 

The 11,000,000 homes purchased 
with the help of VA loan guarantees 
add up to a loan balance of $204 bil
lion. Only 3.8 percent of the loans 
have resulted in default, an enviable 
record for such a lengthy program. 

The home-loan program was part of 
the World War II GI Bill signed into law 
in 1944 by President Franklin D. Roo
sevelt. More than 4,900,000 World War 
II veterans have used it. So have al
most 3,000,000 Korean and post-Ko
rean veterans and almost 2,000,000 
Vietnam vets. It has been called "the 
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most effective social legislation since 
the nineteenth century 'Homestead 
Act. "' 
• Over the years, the program has ex

panded to include loan guarantees 
for condominiums and mobile homes. 
Veterans who have used it once can 
get their eligibility reinstated under 
certain circumstances (VA offices have 
details). Today the VA will guarantee a 
mortgage lender against loss up to 
sixty percent of the home loan with a 
maximum guarantee of $27,500. 

FAMCAMPs: Big Money Saver 
As both the vacation and PCS sea

sons get into full swing, Air Force rec
reation officials have reminded mem
bers that they can cut travel costs 
considerably by staying at on-base Air 
Force family campgrounds (FAM
CAMPs). 

There are forty-three FAMCAMP 
sites throughout the US. Both active
duty members-on a priority basis
and retirees and DoD civilians-on a 
space-available basis-are eligible to 
use the low-cost facilities. All FAM
CAM Ps have some parking space for 
recreational vehicles. Most have util
ity hookups. Many boast central ser
vice buildings featuring restrooms, 
showers, and laundry rooms. 

The camps normally operate on a 
first-come, first-serve basis, although 
some will take advance reservations. 
Some are open all year while others 
are seasonal. Those interested in 
FAMCAMPs should check with the 
MWR office at any Air Force base for 
detailed information. 

VA Cemetery System Expands 
With appropriate ceremony, the 

VA's newest national cemetery-at 
Quantico, Va ., twenty-five miles south 

of Washington, D. C.-opened for 
burials last month. Located on land 
that was originally part of Quantico 
Marine Base, the 775-acre site will 
eventually provide space for 200,000 
graves. 

VA officials stress that while this 
108th VA cemetery will be open to all 
eligible veterans, it is expected pri
marily to serve veterans from the met
ropolitan Washington area. Only sixty 
cemeteries in the VA system have 
grave space available. Two more sites 
are under design. 

Meanwhile, under another pro
gram, Wyoming 's Oregon Trail Veter
ans Cemetery, near Casper, will be es
tablished with the aid of a $672,306 
matching fund grant from VA. Six 
states-Illinois, Maine, Arizona, Rhode 
Island , Maryland , and Wyoming
have been awarded federal funds un
der this Cemetery Grants program, 
which aids states in the establish
ment, expansion, and improvement of 
veterans' cemeteries. 

The Wyoming site is expected to 
have eleven acres developed in June 
of 1984. Eventually, it is planned that 
almost 100 acres will be available. VA 
points out that "state cemeteries will 
continue to be a valuable resource 
complementing VA's national ceme
teries." 

The grants program provides finan
cial assistance to state-owned ceme
teries on a fifty-fifty matching-fund 
basis. To date, some $4 million has 
been granted. 

Burial in national cemeteries is 
available to veterans discharged un
der other than dishonorable condi
tions. Burial is also available to an eli
gible veteran's spouse and minor 
children. The spouse or dependent of 
a veteran already buried may be inter-

In what may be a record, Air Force ROTC Detachment 770, Clemson University, had 
five of its six staffers promoted this past school year. They are, from left: TSgts. Bobby 
Barksdale and Dave Amidon to master sergeant; 1st Lt. Rick Sorrenti to captain ; 
Capt. Richard Sutherland to major; and Maj. Tony Frazier to lieutenant colonel. Proud 
of his people is Col. Lewis Jordan, Professor of Aerospace Studies. (Clemson 
University photo by Ben Hendricks) 
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Brig. Gen. Stanton R. Musser, Vice 
Commander of the Ogden Air Logistics 
Center, Hill AFB, Utah , presents twenty
year civilian engineer Rex Young a Red 
Cross pin marking donation of a total of 
twenty gallons of blood during the past 
forty-two years. Mr. Young has been 
giving to the Red Cross blood bank 
since he began work at Hill in 1962. He 
now works in the industrial radiography 
section of the Missile and Aircraft • 
Systems Division in the Directorate of 
Maintenance, where he assists in the 
inspection of Minuteman missile motors. 
Mrs. Carol Young looks on. (USAF photo 
by Gregg Wixom) 

red in the family grave site even 
though the cemetery is "closed" to 
burials that require new grave sites. 

Military Women's Pentagon 
Corridor 

The Pentagon, already a popular 
stop on the Washington tourist circuit 
because of its extensive collection of 
military art and special memorial and 
commemorative displays, is about to 
create another focal point of interest. 

Secretary of Defense Caspar Wein
berger has approved establishment of 
a permanent corridor in the Pentagon 
to honor military women. It will be 
another in the several Pentagon cor
ridor displays that currently honor 
combat correspondents, NCOs, the 
Air Force's Outstanding Airmen, 
Medal of Honor recipients, and many 
others. 

The planned corridor will highlight 
the history of women in the military 
and will incorporate authentic ar
tifacts and memorabilia ranging from 
the Revolutionary War to the present. 
The Pentagon is looking for help in 
gathering appropriate items, and any 
information pertaining to suitable ar
tifacts, photographs, or other items 
will be gratefully acknowledged. 

A1R FORCE Magazine readers with 
helpful information may contact J. B. 
Hudson, Military Women's Corridor 
Project Officer, Office of the Adminis
trative Assistant to the Secretary of 
the Army, Room 3E749, Pentagon, 
Washington, D. C. 20319. Mr. Hudson 
urges respondents not to send any 
artifacts or photographs that must be 
returned . 

139 



USAF Lieutenant Karate Expert 
Second Lt. Karen Lundeen, from 

AFSC's antisatellite program office at 
Los Angeles AFS, is the holder of a 
second-degree black belt in karate 
and has won top spots in several com
pet itions (see photo). 

Lieutenant Lundeen, a mechanical 
engineer graduate of Temple Univer
sity in Philadelphia, Pa., began taking 
karate lessons at Temple as a means 
of self-improvement. Last November 
she was a member of a team that took 
first place at the National Karate 
Championships. Since then her team 
won second place at the Pan-Ameri
can Karate Championship in Caracas, 
Venezuela-only her first interna
tional competition-and she herself 
placed sixth in individual competition 
there. Her next goal is to compete as a 

Second Lt. Karen Lundeen finished in 
second place in the recent Pan
American Karate Championships. 
(USAF photo by Mike Keefe) 

member of the American team that 
will go to the World Karate Tourna
ment in Cairo, Egypt, next November. 

Relating karate to her military du
ties, she notes that "karate helps me 
as an officer. The military structure of 
rank and discipline is similar. " 

Agent Orange Study Update 
The Air Force has released some 

findings from its "Ranch Hand" study 
on crew members involved in her
bicide spraying missions in Vietnam 
from 1962 to 1971 . Officials stress that 
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these are preliminary evaluations and 
that more extensive analyses and 
comparisons of the data remain to be 
done. 

In general , the study is finding that 
the Ranch Hand partic ipants are not 
experiencing a greater mortality rate 
than a companion research group 
made up of individuals similar in most 
respects except for exposure to the 
defoliant. In fact, mortality statistics 
for both groups were lower than for a 
similarly aged US white male popula
tion. However, officials caution that 
very few deaths have occurred in any 
of the groups, statistically speaking , 
and further analysis is needed . 

Of the original 2,486 subjects 
chosen for the study, begun in Octo
ber 1981 , only one Ranch Hand and 
four comparison subjects cannot 
now be located. This location rate of 
99.8 percent is very high for an epi
demiological study. Ninety-seven per
cent of the Ranch Hand subjects 
agreed to participate in the face-to
face interview portion of the study. In
terviews with current and former 
wives and next of kin of deceased in
dividuals also are included in the 
study. Other elements include in
depth physical and psychological ex
aminations. 

More definite findings are expected 
to be released in a few months. Fol
low-up examinations will be admin
istered to the study subjects at the 
three-, five-, ten-, fifteen-, and twenty
year points. 

Short Bursts 
The Vietnam Veterans Memorial, 

dedicated only last November on the 
Washington Mall , has already drawn 
more than 1,000,000 visitors. Park 
Service officials look for traffic to 
pass the 4,000,000 mark before its 
first anniversary. 

Army and Air Force Exchange Ser
vice sales for last year topped the 
$4.6 billion level, a new record . Ex
change officials stress that each dol
lar earned goes back to the custom
ers in one way or another. Direct 
contributions last year to Army and 
Air Force MWR activities totaled $103 
million. Construction costs for new 
facilities, salaries for Exchange em
ployees (none of whom is under Civil 
Service), operation of clothing sales 
stores, etc., all serve to save appropri
ated fund dollars. 

Alaska Gov. Bill Sheffield presents Maj. 
(Dr.) Lyonio Nunes with the Governor's 
Award during the annual Alaskan of the 
Year Banquet held at the Anchorage 
Sheraton Hotel. The Major, selected as 
the Air Force flight surgeon of the year, 
was one of six recipients to be honored 
at the banquet. The Governor's Award 
program was established in 1978. (USAF 
photo by A1C Emmett Stinson) 

Sen. John East (R-N. C.) continues 
his attempt to get an adjustment in 
retired pay for a small group of Ma
rine Corps retirees who were invited 
back on active duty during the Viet
nam War. He says they were promised 
recomputation of their retired pay 
after their voluntary st int, but this 
never happened. 

Female Air Force members have 
been authorized optional wear of a 
woman's flight cap, similar in ap
pearance to the one men have been 
wearing for years . Clothing sales 
stores don 't have it yet, but several 
commercial manufacturers have 
come out with one. 

Winding up this month is an am
bitious six-month data collection pro
gram called DARTS-for Drug Abuse 
Response Tracking System-that 
the Air Force hopes will give it a com
prehensive look at what happened to 
drug abusers from a management ~ 
standpoint. Were Article 15s given? 
Courts-martial? Other administrative 
action? Rehabilitation? Separation , 
either voluntary or involuntary? Ulti
mate aim is to develop an integrated 
Air Force-wide policy. 

The Air Force has changed the 
names of most of its uniforms for easi- 1-

er identification. For example, the 
previously designated Men's Com
bination 3 now is simply called the 
Dark Blue Shirt. Interestingly, the new 
name of the "Field Utility Uniform" is 
"Fatigues," wh ich might be an ac
knowledgment that that is what the • 
troops always called them anyway. 

Last year, the Air Force Aid Society 
provided nearly 25,000 needy Air 
Force members more than $9 million 
in emergency financial assistance. 
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This is up some thirty percent from 
the previous year. AFAS officials note 
that AFAS "stands ready to expand yet 
further to meet the emergency finan
cial needs of Air Force people." 

to collect old educational overpay
ments. Debtors who still owe money 
from the mid-1970s are now being 
dunned. VA is willing to accept "rea
sonable repayment agreements." 

gressional process is a bill authoriz
ing a postage stamp honoring the 
Vietnam veterans. Backers wou ld 
like to get it enacted during 1983, 
which marks a decade since the end 
of that conflict. ■ The VA is making "serious efforts" Working its way through the con-

SENIOR STAFF CHANGES 

PROMOTIONS: To be General: James E. Dalton; Andrew P. 
losue. 

To be Lieutenant General: Carl H. Cathey, Jr.; Jack I. Gregory; 
Robert E. Kelley; Kenneth L. Peek, Jr.; John L. Pickitt. 

RETIREMENTS: Gen. James R. Allen; L/G Hans H. Driessnack; 
BIG David M. Hall; B/G Delbert H. Jacobs; B/G Avon C. James; M/G 
Doyle E. Larson; B/G Sheldon J. Lustig; L/G William R. Nelson; B/G 
Walter H. Poore; B/G Henry J. Sechler; M/G Richard V. Secord; 
Gen. William Y. Smith. 

CHANGES: M/G WIiiiam P. Acker, from Vice Cmdr., Hq. ATC, 
Randolph AFB, Tex., to Cmdr., 3d AF, USAFE, RAF Mildenhall, UK, 
replacing M/G (L/G selectee) Carl H. Cathey, Jr . . .. B/G Joseph A. 
Ahearn, from Chief, Prgms. Div., Dir. of Engineering & Services, 
I DCS/L&E, Hq. USAF, Washington, D. C., to DCS/Engineering & 
Services, Hq. USAFE, Ramstein AB, Germany, replacing retiring 
B/G Sheldon J. Lustig . . . Col. (B/G selectee) Charles W. Bar
tholomew, from Cmdr., 513th TAW, USAFE, RAF Mildenhall, UK, to 
Command Dir., NORAD Combat Ops., J-31 , NORAD/SPACECOM, 
Cheyenne Mountain Complex, Colo . . . . L/G Robert W. Bazley, 
from Vice CINC, Hq. USAFE, Ramstein AB, Germany, to IG , Hq. 
USAF, Washington, D. C., replacing L/G Howard W. Leaf. 

MIG (L/G selectee) Carl H. Cathey, Jr., from Cmdr., 3d AF, USAFE, 
RAF Mildenhall, UK, to Vice CINC, Hq. USAFE, Ramstein AB, Ger
many, replacing L/G Robert W. Bazley . . . Col. (B/G selectee) Larry 
D. Church, from Ass't DCSllntel., Hq. PACAF. Hickam AFB, Hawaii, 
to Dep. Ass't C/S, C-2, Combined Forces Command, Seoul, Korea, 
replacing BIG Jimmy C. Pettyjohn . .. L/G (Gen. selectee) James 
E. Dalton, from Dir., Joint Staff, OJCS, Washington, D. C. , to CIS, 
SHAPE, Mons, Belgium, replacing Gen . Richard L. Lawson . . . BIG 
Michael J. Dugan, from Ass't DCSIOps., Hq . TAC, Langley AFB, Va., 
to IG, Hq. TAC, Langley AFB, Va., replacing BIG (MIG selectee) 
Russell L. Violett ... Col. (BIG .selectee) Robert F. Durkin, from 
Cmdr., 28th Bomb Wg ., SAC, Ellsworth AFB, S. D., to Dep. for 
General Purpose Forces, DCSIRD&A, Hq. USAF, Washington, D. C., 
replacing retired BIG Delbert H. Jacobs. 

BIG Eugene H. Fischer, from Cmdr., 1st TFW, Hq. TAC. Langley 
AFB, Va., to Cmdr., TFWC, TAC, Nellis AFB, Nev., replacing MIG (L/G 
selectee) Jack I. Gregory . . . BIG Lee V. Greer, from Vice Cmdr. , 

• Sacramento ALC, AFLC, McClellan AFB, Calif., to Vice Cmdr., Okla
homa City ALC, AFLC, Tinker AFB, Okla., replacing retired BIG 
Walter H. Poore . . . M/G (L/G selectee) Jack I. Gregory, from 
Cmdr., TFWC, TAC, Nellis AFB, Nev., to Cmdr., 12th AF, TAC, 
Bergstrom AFB, Tex., replacing retired L/G William R. Nelson ... 
Col. (BIG selectee) WIiiiam J. Grove, Jr., from Cmdr., 93d Bomb 
Wg ., SAC, Castle AFB, Calif., to Cindt., AFROTC, ATC, Maxwell AFB, 
Ala., replacing BIG Chris 0 . Divich. 

Col . (BIG selectee) Trevor A. Hammond, from Cmdr., 509th 
Bomb Wg., SAC, Pease AFB, N. H., to Vice Cmdr., Sacramento ALC, 
AFLC, McClellan AFB, Calif., replacing BIG Lee V. Greer ... 
BIG Ralph E. Havens, from Ass't for General Officer Matters, DCSI 
M&P, Hq. USAF, Washington, D. C., to Cmdr., 86th TFW, Hq. USAFE, 
Ramstein AB, Germany, replacing BIG (MIG selectee) Robert C. 
Oaks . . . B/G Charles A. Horner, from Cmdr., 833d AD, TAC. Hollo
man AFB, N. M., to Cmdr. , 23d AD, TAC, Tyndall AFB, Fla . .. . L/G 
(Gen. selectee) Andrew P. losue, from DCSIM&P, Hq. USAF, Wash
ington, D. C., to Cmdr., Hq. ATC, Randolph AFB, Tex., replacing 
Gen. Thomas M. Ryan, Jr. 

MIG (LIG selectee) Robert E. Kelley, from Superintendent , 
USAFA, Colorado Springs, Colo., to Vice Cmdr., Hq. TAC, Langley 

, AFB, Va., replacing MIG (L/G selectee) Robert D. Russ ... Col. (BIG 
selectee) James D. Kellim, from Vice Cmdr., Lowry TTC, ATC, 
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Lowry AFB, Colo., to Cmdr., ARPC, Denver, Colo . . .. Col. (BIG 
selectee) Peter T. Kempf, from Student, Nat'I Defense Univ., Wash
ington, D. C., to Cmdr., 833d AD, TAC, Holloman AFB, N. M., replac
ing BIG Charles A. Horner . . . Gen. Richard L. Lawson, from CIS, 
SHAPE, Mons, Belgium, to Dep. CINC, Hq. USEUCOM, Vaihingen, 
Germany, replacing retiring Gen. William Y. Smith . 

L/G Howard W. Leaf, from IG, Hq. USAF, Washington, D. C., to 
Ass't Vice CIS, Hq. USAF, Washington, D. C., and Senior USAF 
Member, UN Mil. Staff Committee. replacing retiring L/G Hans H. 
Driessnack ... BIG (MIG selectee) Donald P. Litke, from Dep., 
J-4IJ-7, Hq. USEUCOM, Vaihingen, Germany, to Cmdr. , TUSLOG, 
Ankara, Turkey, replacing MIG James P. Smotherman . . . Col. (BIG 
selectee) John M. Loh, from Ass't DCSIRequirements, Hq. TAC, 
Langley AFB, Va., to Ass't DCSIOps., Hq. TAC, Langley AFB, Va., 
replacing BIG Michael J. Dugan. 

MIG John B. Marks, from Ass't CIS for Intel., Hq. USAF, Wash
ington, D. C., to Cmdr., Hq. ESC, San Antonio, Tex., replacing 
retiring MIG Doyle E. Larson ... BIG (MIG selectee) Thomas G. 
Mcinerney, from Cmdr., 313th AD, PACAF, Kadena AB, Japan, to 
DCSIOps. & Intel., Hq. PACAF, Hickam AFB, Hawaii, replacing re
tired MIG Ernest A. Bedke . .. B/G Michael A. Nelson, from Dep. 
Dir., J-3, Hq. PACOM, Camp Smith, Hawaii, to Cmdr., 313th AD, 
PACAF, Kadena AB, Japan, replacing BIG (MIG selectee) Thomas G. 
Mcinerney ... BIG (MIG selectee) Robert C. Oaks, from Cmdr., 
86th TFW, Hq. USAFE, Ramstein AB, Germany, to Dir. of Personnel 
Plans, DCSIM&P, Hq. USAF, Washington, D. C., replacing MIG (L/G 
selectee) Kenneth L. Peek, Jr. 

Col. (BIG selectee) Thomas R. Olsen, from Cmdr., 51st TFW, 
PACAF, Osan AB, Korea, to Dep. Dir., J-3, Hq. PACOM, Camp Smith, 
Hawaii, replacing BIG Michael A. Nelson ... MIG (L/G selectee) 
Kenneth L. Peek, Jr., from Dir. of Personnel Plans, DCSIM&P, Hq. 
USAF, Washington, D. C., to DCSIM&P, Hq. USAF, Washington, 
D. C., replacing L/G (Gen. selectee) Andrew P. losue ... BIG Jimmy 
C. Pettyjohn, from Dep. Ass't CIS, C-2, Combined Forces Com
mand, Seoul, Korea, to Dir. for Intel., J-2, Hq. PACOM, Camp Smith, 
Hawaii, replacing MIG James C. Pfautz ... MIG James C. Pfautz, 
from Dir. for Intel., J-2, Hq. PACOM, Camp Smith, Hawaii, to Ass't 
CIS for Intel., Hq. USAF, Washington, D. C., replacing MIG John B. 
Marks. 

MIG (L/G selectee) John L. Pickitt, from Dep. Cmdr. for Air De
fense, Hq. TAC, Langley AFB, Va., to CIS, Combined Forces Com
mand; Dep. Cmdr., US Forces, Korea; and Dep. CINC, UN Command 
Korea, Seoul, Korea, replacing L/G Winfield W. Scott, Jr .... Gen. 
Thomas M. Ryan, Jr., from Cmdr., Hq. ATC, Randolph AFB, Tex., to 
CINC, Hq. MAC, Scott AFB, 111., replacing retiring Gen. James R. 
Allen ... BIG Roger P. Scheer, from Cmdr., 301st TFW (AFRES), 
Carswell AFB, Tex., to Dep. to Chief, AFRES, Hq. USAF, Wash
ington, D. C., replacing BIG James C. Wahleithner. 

L/G Winfield W. Scott, Jr., from CIS, Combined Forces Com
mand; Dep. Cmdr., US Forces, Korea; and Dep. CINC, UN Command 
Korea, Seoul, Korea, to Superintendent, USAFA, Colorado 
Springs, Colo., replacing MIG (L/G selectee) Robert E. Kelley ... 
MIG James P. Smothermon, from Cmdr., TUSLOG, Ankara, Turkey, 
to Vice Cmdr., Hq. ATC, Randolph AFB, Tex., replacing MIG William 
P. Acker ... B/G Marion F. Tidwell, from Dep. Dir., Nat'I Mil. Com
mand Ctr. (#4), J-3, OJCS, Washington, D. C. , to Dep., J-4IJ-7, Hq. 
USEUCOM, Vaihingen , Germany, replacing BIG (M/G selectee) 
Donald P. Litke. 

BIG (M/G selectee) Russell L. Violett, from IG, Hq. TAC, Langley 
AFB, Va., to Spec. Ass't to Dep. Cmdr. for Air Defense, Hq. TAC, 
Langley AFB, Va .. . . BIG James C. Wahleithner, from Dep. to 
Chief, AFR ES, Hq. USAF, Washington, D. C., to Vice Cmdr., 10th AF 
(AFRES), Bergstrom AFB, Tex. ■ 
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II 

AF~s 1983 National Convention 
and Aerospace Development 

Briefings and Displays 

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, 1500 

New Hampshire Ave., N. W., Wash
ington, D. C. 20036. Make your res
ervations as soon as possible. All 
three 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 b~ 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. 



AFA Iron Gate Chapter President Fred Glass (center) presents the Maxwell A. 
Kriendler Memorial Award to Rep. Samuel S. Stratton (D-N. Y.). Assisting Mr. Glass is 
the late Mr. Kriendler's nephew, Sheldon J. Tanner (right). See item. 

Discussing the charity event are (left to right) : Senator Goldwater, AEF Chairman of 
the Board; Jim McDonnell of AFA 's National Headquarters staff; Secretary of the Air 
Force Verne Orr; AFA National President David L. Blankenship; and Air Force Chief of 
Staff Gen. Charles A. Gabriel. See item. (Photo by Sid Burns) 

Iron Gate Honors Nine 
Air Pioneers During 
1983 Air Force Salute 

AFA's New York Iron Gate Chapter 
outdid even itself with its Twentieth Na
tional Air Force Salute in mid-March. 
The charity balls, which have now 
raised more than $1 million for Air 
Force-related beneficiaries, are an in
stitution on the New York social scene. 
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This year's Salute, recognizing the Air 
and Space Bicentennial, was themed to 
the 200th anniversary of man's first as
cent in a hot-air balloon. 

Those honored at the event-by 
being designated as Aerospace Edu
cation Foundation Jimmy Doolittle or 
Ira Eaker Fellows-are a key part of this 
heritage. As Sen. Barry M. Goldwater 
(R-Ariz.) said when making the presen
tations: "You know, Time Magazine re-

cently said that the computer was the 
'Man of the Year.' I don't believe that, 
and I hope you don't either. I say people 
are much more important than comput
ers-and as we honor our four Jimmy 
Doolittle ang five Ira Eaker recipients, I 
want to emphasize the human things 
they did that led to their honoring 
tonight." 

Presented with Ira Eaker Fellows 
(each Doolittle and Eaker Fellow repre
sents a $1,000 donation to AFA's Aero
space Education Foundation) were 
Scott Crossfield, the first test pilot as
signed to the rocket-powered X-15 re
search program; Maj. Gen. Patrick J. 
Halloran, USAF (Ret.), a pioneer in U-2 
and SR-71 operations ; Maj . Gen. J. 
Stanley Holtoner, USAF (Ret.), a partici
pant in many of the early R&D programs 
for all services and the winner of the 
Thompson Trophy in 1953 for setting a 
world speed record of almost 700 mph 
in an F-86; Gen. B. A. Schriever, USAF 
(Ret.), longtime commander of Air 
Force Systems Command and the man 
credited with playing the major role in 
the initial development of USAF missile 
and space systems; and George M. 
Skurla, who, in almost forty years with 
Grumman Aerospace Corp.-he's cur
rently President and Chairman of the 
Board-was involved in testing such fa
mous Grumman aircraft as the F-8 and 
A-6, and who al.so brought together the 
management team that built the Apollo 
lunar excursion module (LEM). 

The Jimmy Doolittle recipients in
cluded NASA's current project pilot for 
the YF-12 program and winner of the 
1962 Harmon Trophy for setting an alti
tude record of 85,360 feet in the B-58, 
Fitzhugh L. Fulton, Jr The other Doolit
tle recipients are AFLC Commander 
Gen. James P Mullins, who piloted 

And Still Champ 

WTt'1 this year's cont,ibutlon, AFA's 
Iron Gate ,GhapteT maintains It 
posltl<,>n ijS the largest c.ontrlbutor 
to both ttie AEF Jimmy eoollttlt~nd 
l~a Eaker Individual Fellow pro• 
grams. The Ch1:1pter has &'P.ODS\ilnJd 
elgMy-m.:e Jimmy Dooll«Jur1t:1 nine 
Ira Eaker FEjllow recipients. 
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B-4 7s for SAC and flew 110 Vietnam 
combat missions in RF-4Cs; Godfrey F. 
Santini, an Iron Gate Chapter member 
and an independent New York busi
nessman who has supported Air Force 
and defense efforts over the years; and, 
finally, Gen. Charles A. Gabriel, Air 
Force Chief of Staff. 

The Iron Gate Chapter also present
ed its top award, the Maxwell A. 
Kriendler Memorial Award, to Rep 
Samuel S. Stratton (D-N. Y. ). Represen
tative Stratton was honored for "a I ife
time of effective service to our nation as 
an active member of the military ser
vice, a responsible and concerned cit
izen, and an influential congressional 
leader." Once the mayor of Schenec
tady, Representative Stratton, a thir
teen-term House veteran, is the Chair
man of the Procurement and Military 
Nuclear Systems Subcommittee of the 
House Committee on Armed Services. 

Adding an authentic New York touch 
to the evening, the world-famous Radio 
City Music Hall Rockettes, along with 
some singers and dancers from "The 
Big Apple Show" that has introduced 
the world to the joys of visiting New 
York, performed to enthusiastic ap
plause from the record-setting crowd of 
more than 1,100. 

Proceeds from the Chapter's Salute 
go to the Air Force Aid Society, the Air 
Force Enlisted Widows Home, the Air 
Force Vi I I age Foundation, the Falcon 
Foundation, the Air Force Historical 
Foundation, and the Aerospace Educa
tion Foundation. 

Next year's salute wi 11 be on Saturday, 
March 24 . 

. -By James A. McDonnell, Jr 

Chicagoland-O'Hare 
Chapter Hosts Sixth 
Defense Symposium 

"The Total Force Approach to Na
tional Defense" was the theme of this 
year's symposium sponsored by AFA's 
Chicagoland-O'Hare Chapter. The 
symposium took place in Chicago on 
March 12 and was attended by more 
than 600 community, military, and busi
ness leaders. The event drew both local 
and national media coverage. 

The Total Force theme was reinforced 
by the composition of the panel of 
speakers. Sen. Charles H. Percy (R-11 1. ) 
delivered the keynote address. Other 
speakers included Dr. George A. Key
worth, Science Advisor to President 
Reagan; Gen. Bennie L. Davis, USAF, 
SAC Commander in Chief; Gen. John A. 
Wickham, Jr., Army Chief of Staff; Lt. 
Gen. Robert C. Kingston, USA, Com-
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Sen. Charles H. Percy (R-111.) holds silver 
mug presented to him by Kevin Clary, 
President of AFA's Chicago/and-O'Hare 
Chapter. Senator Percy, who was the 
keynote speaker at the Chapter's 
defense symposium, presented Mr. Clary 
with a copy of Soviet Military Power. See 
item. (Photo by Bernard J. Minardi) 

mander of US Central Command; Maj. 
Gen. Thomas R. Morgan, USMC, Depu
ty Chief of Staff for Requirements and 
Programs; Rear Adm. Norman C. Venz
ke, USCG, Chief, Office of Operations; 
and Melvyn R. Paisley, Assistant Secre
tary of the Navy for Research, Engineer
ing and Systems. 

Andy Anderson, AFA Deputy Execu
tive Director, and Edgar Ulsamer, A1R 
FORCE Magazine Senior Editor for Pol
icy and Techno logy, were the modera
tors of the symposium. 

By all accounts, this year's sym
posium was one of the best ever Once 
again, Chicago land-O'Hare Chapter of
ficers and members presented a suc
cessful and informative program . 

AFA Charters Lauris 
Norstad Chapter; First 
On European Continent 

AFA has chartered its first chapter in 
Europe. A special chartering night for 
the new General Lauris Norstad Chap
ter (named for the only Air Force offi cer 
to have served as Supreme Al I ied Com
mander, Europe) took place on March 
23. 

The event, which was held at Su
preme Headquarters, Allied Powers Eu
rope (SHAPE) in Mons, Belgium, at
tracted an impressive lineup of guests, 
including Chapter President Gen. Rich- • 
ard L. Lawson, USAF, then SHAPE Chief 
of Staff; Gen. Bernard W. Rogers, USA, 
Supreme Allied Commander, Europe; 
Gen. Will iam Y. Smith, USAF, then Dep
uty Chief of Staff for US European Com
mand; and David L. Blankenship, AFA 
National President. ~ 

The Air Force Strolling Strings enter
tained the gathering of more than 150 
AFA members and guests. Also in at
tendance were European aerospace in
dustry executives and leaders from sev
eral allied air forces. 

There were previously no active AFA 
chapters in Europe because only since 
1981-when AFA amended its constitu
tion-have overseas military personnel 
been permitted to ho ld chapter elective 
posts. 

The first officers of the Norstad Chap
ter are: General Lawson, President; Col. 
Kenneth F Keller, Vice President; Lt. 
Col. Michael J. Dandar, Secretary; and 
Col. James A. Nelson, Treasurer. 

AFA National President David L. Blankenship (third from right) presents charter to the 
officers of the General Lauris Norstad Chapter. Accepting the charter are (from left): 
Col. James A. Nelson, Gen. Richard L. Lawson, Col. Kenneth F. Keller, and Lt. Col. 
Michael J. Dandar. See item. (Photo by Jose Rodriguez) 
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Former astronaut Lt. Col. James B: Irwin, USAF (Ret.), recently received an Aerospace 
Education Foundation Scott Associate Plaque from AFA's Llano Estacada Chapter in 
Clovis, N. M. Pictured are (from left): Joe Turner, AFA Vice President for the Southwest 
Region; Col. Joseph K. Stapleton, USAF, Commander of the 27th Tactical Fighter Wing 
at Cannon AFB, N. M.; Colonel Irwin; Louie T. Evers, New Mexico State AFA President; 
and Ed Bigelow, Llano Estacada Chapter President. 

Unit 
AACS 
Airways and Air Communications Service 
(AAF/USAF) alumni will hold their seventh 
reunion on September 29-October 2, 
1983, in San Rafael, Calif. Contact: Les 
Porter, 187 Ridgecrest Dr., Napa, Calif. 
94558. Phone: (707) 253-2855. 

Air Rescue Ass'n 
Members assigned to the Air Rescue Ser
vice are invited to attend the eighth annual 
Air Rescue reunion on September 21-24, 
1983, in Colorado Springs, Colo. Contact: 
Air Rescue Association, 8124 E. Gail Rd., 
Scottsdale, Ariz. 85260. 

Ex-POWs, Inc. 
The thirty-sixth annual national conven
tion of the American Ex-Prisoners of War 
will be held on July 20-22, 1983, at the 
Stouffer's Inn On The Square in Cleveland, 
Ohio. Contact: American Ex-Prisoners of 
War, Inc ., 1983 Convention, P. 0. Box 
34083, Cleveland, Ohio 44134. 

Flying Nurses Ass'n, Inc. 
The International Flying Nurses Associa
tion convention will be held June 23-25, 
1983, at the Tulsa Hilton, Tulsa, Okla. Con
tact: Wanda Mummert, 724 S. 18th St., 
McAlester, Okla. 74501. 

Iceland Vets 
TheThorThors Icelandic Fund Committee 
will sponsor a reunion of Iceland vets on 
June 26-30, 1983, at the Kutshers Country 
Club in Monticello, N. Y. Contact: Dave 
Zinkoff, 2101 Walnut St., #1109, Phila
delphia, Pa. 19103. 

Nat'I Stearman Fly-In 
The twelfth National Stearman Fly-In will 
be held at the Municipal Airport in Gales-
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burg, Ill., on September 7-11 , 1983. Con
tact: Ted McCullough, 43 Indiana Ave., 
Galesburg, Ill. 61401. Phone: (309) 342-
2298. 

Roswell AAF 
The seventeenth annual reunion of the 
Roswell Army Air Field (Walker AFB) Veter
ans Association will be held on September 
23-25, 1983, at the Roswell Inn, Roswell, 
N. M. Contact: RAAF Veterans Associa
tion, P. 0. Box 1023, Roswell , N. M. 88201. 

Sherman Field 
Veterans of Sherman Field will hold their 
sixth annual reunion on September 9-11, 
1983, at the Ramada Inn in Leavenworth, 
Kan. Contact: Roscoe Swenson, 2053 
Highland Ave. , Salina, Kan. 67401. Phone: 
(913) 827-2577. 

Warbirds 
This year's Gathering of Warbirds will 
honor the Eighth Air Force and will be held 
on August 19-21, 1983, at the Madera, Cal
if., Municipal Airport. Contact: James H. 
Estep, P. 0. Box 5138, Fresno, Calif. 93755. 
Phone: (209) 255-5812. 

4th Strategic Air Depot 
Members of the 4th Strategic Air Depot, 
Eighth Air Force, stationed at Wattisham
Hitcham, England (1943-45), will hold 
their fifth reunion in conjunction with the 
8th Air Force Historical Society in Houston, 
Tex., on October 12-15, 1983. Contact: 4th 
SAD Association, 909 North I St., Apt. 106, 
Tacoma, Wash. 98403. 

7th Photo Group Ass'n 
Veterans of the 7th Photo Group, Eighth 
Air Force, stationed at Mount Farm and 
Chalgrove, England (1943-45), and the 

13th, 14th, 22d, and 27th Photo Recon
naissance Squadrons and all attached ser
vice organizations will hold their reunion 
on October 13-16, 1983, in Houston, Tex. 
Contact: Claude Murray, 1933 E. Marshall, 
Phoenix, Ariz. 85016. Phone: (602) 274-5871. 

14th Fighter Group 
Members of the 37th, 48th, 49th, and 50th 
Fighter Squadrons, 14th Fighter Group, 
will hold a reunion on August 11-14, 1983, 
in Englewood, Colo. Contact: Val Phillips, 
8116 E. Windwood Way, Parker, Colo. 
80134. Phone: (303) 841-2605. 

14th Air Force Ass'n 
The Flying Tigers of the Fourteenth Air 
Force will hold their thirty-fifth annual 
convention on August 31-September 3, 
1983. Contact: Robert P. Kennedy, 444 W. 
58th Terrace, Kansas City, Mo. 64113. 

18th Weather Sqdn. 
Veterans of the 18th Weather Squadron 
will hold a reunion in conjunction with the 
8th AFHS in Houston, Tex., on October 
12-16, 1983. Contact: Arthur W. Gulliver, 
5119 S. 81 st St., Omaha, Neb. 68127. 

34th Bomb Group 
The 34th Bomb Group will hold a reunion 
in conjunction with the 8th AFHS in 
Houston, Tex., on October 13-16, 1983. 
Contact: Ray L. Summa, 2910 Bittersweet 
Lane, Anderson, Ind. 46011. Phone: (317) 
644-6027. 

Class 43-G 
Advanced Pilot Training Class 43-G 
(Brooks Field, Tex.) will hold a reunion on 
July 29-30, 1983, in San Antonio, Tex. 
Contact: Lt. Col. Hector Santa Anna, USAF 
(Ret.), 79 One Main Pl., Fort Worth, Tex. 
76126. 

New Jersey Gov. Thomas H. Kean (left) 
was recently presented a certificate 
designating him an AFA Life Member. 
Presenting the certificate are Maj. Gen. 
Francis Gerard, USAF (center), Chief of 
Staff of the New Jersey State 
Department of Defense; and Gilbert R. 
Freeman, past president of AFA 's 
Passaic-Bergen Chapter. The life 
membership was sponsored by the 
Chapter. 
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65th Troop Carrier Sqdn. 
A reunion for the 65th TCS will be held 
August 4-6, 1983, in Washington, Pa. Con
tact: Bud Hawkey, 106 Union Dr., New 
Madison, Ohio 45346. Phone: (513) 996-3851. 

66th Fighter Wing Ass'n 
The 66th Fighter Wing will hold its seventh 
annual reunion in Chelsea, Mass., on Sep
tember 16-17, 1983. Contact: Harry 
Teague, 600 E. 96th St., Indianapolis, Ind. 
46240. Phone: (317) 846-0853. Edward P. 
Rhatigan, 9281 Shore Rd., Brooklyn, N. Y. 
11209. Phone: (212) 836-7255. 

68th Air Service Group 
The 68th Air Service Group (stationed in 
China during WW II) will hold a reunion in 
conjunction with the Flying Tigers con
vention on September 1-3, 1983. Contact: 
Bob Pierce, P. 0 . Box 15061, Denver, Colo. 
80215. Phone: (303) 985-1933. 

Class 69-07 
Pilot Training Class 69-07 (Craig AFB, Ala.) 
will hold a reunion on June 24-26, 1983, in 
Dayton, Ohio. Contact: Mrs. Larry K. Hill
man, 2827 Kemp Dr., Dayton, Ohio 45431 . 
Mrs. William M. Babb, 125 Alabama, Jack
sonville, Ariz. 72076. 

79th Fighter Group 
Members of the 85th , 86th, and 87th Fight
er Squadrons , 79th Fighter Group 
"Falcons," will hold a reunion on Septem
ber 1-6, 1983, at the Marriott Crystal Gate
way Hotel in Arlington, Va. Contact: Ed 
Newbould, 1206 S. E. 27th Terrace, Cape 
Coral, Fla. 33904. Phone: (813) 574-7098. 

89th Military Airlift Wing 
The "Sam Fox" gala reunion will be held 
on August 26--27, 1983, at Andrews AFB, 
Md. All former officers and NCOs who 
served with the 89th MAW, the 1254th, 
1298th, and 1299th ATSs, or predecessor 
units flying VIP and Presidential Support 
missions from Washington National Air
port and Andrews AFB are invited. Con
tact: Lt. Col., Newt Carpenter, USAF, 1st 
MAS/DO, Andrews AFB, Md. 20331. 
Phone: (301) 981-5833. AUTOVON: 
858-5833. Maj. Doug Howder, USAF, 89th 
MAW/DOV, Andrews AFB, Md. 20331. 
Phone: (301) 981-3625. AUTOVON: 858-3625. 

94th Bomb Group 
Former members of the 94th Bomb Group 
(stationed at Rougham Aerodrome, Bury 
Saint Edmunds, England) will hold their 
fifth reunion in Dallas, Tex., on October 
14-16, 1983. Contact: Col. R. H. Voss, 
USAF (Ret.), 4351 Balboa Dr., Fort Worth, 
Tex. 76133. Phone: (817) 292-4737. 

96th Bomb Group 
A minireunion of the 96th Bomb Group will 
be held in conjunction with the 8th AFHS 
on October 12-16, 1983, in Houston, Tex. 
Contact: 8th Air Force Historical Society, 
P. 0. Box 3556, Hollywood, Fla. 33083. T. L. 
Thomas, 1607 E. Willow Ave., Wheaton, Ill. 
60187. 
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119th Observation Sqdn. Ass'n 
The 119th Observation Squadron and all 
former attached Air Corps units, NJANG, 
or AUS (1930-1942) will hold a reunion on 
September 15-16, 1983, at McGuire AFB, 
N. J. Contact: Damien G. Nagle, 71 Rob
bins Rd., Bricktown, N. J. 08723. Phone: 
(201) 840-1540. 

305th Bomb Group 
Veterans of the 305th Bomb Group, Eighth 
Air Force (Chelveston, England), will hold 
their reunion on October 13-15, 1983. 
Contact: Abe Millar, P. 0 . Box 757, Sanger, 
Tex. 76266. Phone: (817) 458-3516. 

319th Bomb Group 
The 319th Bomb Group, including the 
437th, 438th, 439th, and 440th Squadrons 
(stationed in North Africa, Sardinia, Cor
sica, and Okinawa), will hold a reunion in 
Washington , D. C., on October 19-23, 
1983. Contact: Harold E. Oyster, 662 Deer
ing Dr., Akron, Ohio 44313. Phone: (216) 
836-4716. 

340th Bomb Wing 
Former members of the 340th Bomb Wing 
(SAC), Whiteman AFB, Mo., and attached 
units (1951-64) will hold a reunion on Oc
tober 13-16, 1983, in Colorado Springs, 
Colo. Contact: Col. Arthur H. James, USAF 

(Ret.), 2010 Devon St., Colorado Springs, , 
Colo. 80909. Phone : (303) 597-6386. 

361st Fighter Group 
The 361 st Fighter Group reunion will be 
held in conjunction with the 8th AFHS in 
Houston, Tex., on October 12-16, 1983. 
Contact: Glenn Fielding, 1000 Clubland 
Pt., N. E., Marietta, Ga. 30067. 

369th Fighter Sqdn. Ass'n 
The 369th Fighter Squadron, 359th Fight
er Group, will hold its memorial dedication 
and mini reunion on August 4-6, 1983, 
at the Dayton Marriott, Wright-Patterson 
AFB, Ohio. Contact: Anthony Chardella, 
105 Mohawk Trail Dr. , Pittsburgh, Pa.• 
15235. Phone : (412) 793-9010. 

380th Bomb Group Ass'n 
The "Flying Circus" 380th Bomb Group, 
Fifth Ai r Force, will hold its reunion on 
September 29-October 2, 1983, in Platts
burgh , N. Y. Contact: Lt . Col. Forrest 
"Tommy" Thompson, USAF (Ret.), 2401 , 
Lakeview Dr., Heber Springs, Ark. 72543. 

398th Bomb Group Memorial Ass'n 
Members of the 398th Bomb Group Me
morial Ass'n will hold their reunion in 
Houston, Tex., on October 13-16, 1983. 
Contact: George R. Hilliard, 7841 Quar-

AFA's General E. W. Rawlings Chapter recently held a dinner meeting in Minneapolis, 
Minn. The chapter, one of AFA's newest, now boasts more than 200 members, among 
them Vice President George Bush and former Minnesota Governors Elmer Anderson 
and Wendell Anderson. Pictured above are (from left) : Russell E. Dougherty, AFA 
Executive Director and guest speaker at the meeting; George Griebenow, master of ~ 
ceremonies for the event; Gen. Edwin W. Rawlings, USAF (Ret.); Jan Laitos, AFA Vice 
President for the North Central Region; Hoadley Dean, AFA National Director; and 
Paul Markgraf, Rawlings Chapter President. The General £. W. Rawlings Chapter will 
hold a "Wing Ding" on July 8-9 of this year at the Radisson South Hotel in 
Minneapolis. Those interested in attending the event should contact Paul Markgraf at 
2102 E. 3d St., St. Paul, Minn. 55119. Phone: (612) 735-4411. 
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termaine Ave., Cincinnati, Ohio 45236. 

429th Bomb Sqdn. 
Members of the 429th Bomb Squadron, 2d 
Bomb Group, will hold their reunion in 
Colorado Springs, Colo., on September 
23-24, 1983. Contact: Jack Emrick, 367 S. 
Pontiac Way, Denver, Colo. 80224. 

451st Bomb Sqdn. 
Veterans of the 451st Bomb Squadron, 
322d Bomb Group, Ninth Air Force, will 
hold their thirty-fifth annual reunion on 
October 13-16, 1983, in Las Cruces, N. M. 
Contact: James J. Crumbliss, 2014 Shady 
Grove Dr., Bossier City, La. 71112. Phone : 
(318) 742-1225. 

459th Bomb Group 
Veterans of the 459th Bomb Group will 
meet for their fortieth anniversary reunion 
and will plan the formation of a permanent 
association in New Orleans, La., in Octo
ber 1983. Contact: Ed Murphy, 3711 Rue 
Delphine, New Orleans, La. 70114. Phone : 
(504) 394-6853. 

483d Bomb Group 
The 483d Bomb Group, Fifteenth Air Force 
{stationed in Sterparone, Italy), will hold 
its fortieth anni versary "reunion at the 
Dayton Plaza Hotel in Dayton, Ohio, on 

. September 29-October 1, 1983. Contact: 
Donald R. Speegle, 2808 Canongate Dr., 
Arlington, Tex. 76015. 

485th Bomb Group 
The 485th Bomb Group reunion will be 
held on August 5-7, 1983, in Chicago, Ill. 
Contact: E. L. Bundy, 5773 Middlefield Dr., 
Columbus, Ohio 43220. 

801 st/492d Bomb Groups 
The 801 st/492d Bomb Groups (Carpetbag
gers) out of Harrington, England, will hold 
a reunion in Houston, Tex., on October 
14-16, 1983, with the 8th Air Force Histor
ical Society. Contact: Sebastian H. Cor
riere, 4939 N. 89th St., Milwaukee, Wis. 
53225. Phone : (414) 464-8264. 

1369th Audiovisual Sqdn. 
The 1369th Audiovisual Squadron will cel
ebrate its twenty-fifth year of service to 
USAF with a silver anniversary reunion on 
August 17-19, 1983, at Vandenberg AFB, 
Calif. All former members are invited. Con
tact: 1369th AVS (Reunion), Vandenberg 
AFB, Calif. 93437. Phone: (805) 866-9588. 
AUTOVON : 276-9588. 

6147th Tactical Control Group 
The "Mosquitoes," stationed in Korea 
(1950-58), will hold their reunion on July 
14-17, 1983, in San Antonio, Tex. Contact: 
Bill Turner, 8702 Midcrown Dr., San An
tonio, Tex. 78239. 

AACS/AFCS 
Former members of AACS/AFCS Flight 

Check organizations are planning a re
union during the summer of 1983. 
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Beautiful Accommodations: 500 guest rooms 
including apartments, suites, ocean front, and 
King Leisuresm rooms. And they're all covered by 
our exclusive "No Excuses"sm Room Guarantee. 
Only 45 minutes from Orlando International 
Airport. Kennedy Space Center and Patrick Air 
Force Base only minutes away. 

Relaxing Activities: 525 feet of natural 
beachfront. Great new restaurants and live 
entertainment. Free HBO® in-room movies. 
Lighted tennis courts. Olympic pool. Whirlpool. 
Golf and racquetball nearby. 

Outstanding Facilities: We have new meeting 
facilities for up to 500 people. And on staff, a 
professional coordinator to assist you. A business 
hotel. A beach hotel. Holiday Inn-Cocoa Beach is 
both . For reservations call our Central 
Reservations Office at 800-238-8000. 

Please contact the address below and 
indicate during which month you would 
like the reunion to take place. 

1st Air Transport Sqdn. 
I am trying to form an association for the 

1st Air Transport Squadron. The 1st ATS 
flew C-54s, C-124s, and C-133s, and was 
the best air transport squadron in MATS. 

Sixth Air Force 

Howard G. Lewis 
108 E. Tiller 
Midwest City, Okla. 73110 

I would like to hear from anyone who 
served in the Sixth Air Force during WW II. 

Please contact the address below. 
Tom Gresham 
61 Mt. Vernon Highway 
Atlanta, Ga. 30328 

Please contact the address below if you 
are interested in forming an association. 

Tom Cameron 
403 Wayne Ave. 
Pine Beach, N. J. 08741 

Phone: (201) 349-0570 

2d Fighter Sqdn. 
I am trying to organize a reunion for the 
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Following each state name, in parentheses, are the names of the localities in which 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 Delcris 
Drive, Birmingham, 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 (Phoenix, Sedona, Sun City, 
Tucson) : Thomas W. Henderson, 
4820 N. Camino Real, Tucson, Ariz 
85718 (phone 602-299-6467) 

ARKANSAS (Blytheville, Fayetteville, 
Fort Smith, Little 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, Sa.nta Monica, Sunnyvale, 
Vandenberg AFB, Yuba City): Scott 
Norwood, 19561 Moray Court, 
Saratoga, Calif. 95070 (phone 
408-867-9466), 

COLORADO (Aurora, Boulder, Colo
rado Springs, Denver, Fort Collins, 
Grand Junction, Greeley, Littleton, 
Pueblo, Waterton) : WIiiiam 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, Washington, 
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 Palm Beach, Winter 
Haven): Morgan S. Tyler, Jr., 1776 6th 
St, N W., Apt. 606, Winter Haven, Fla, 
33880 (phone 813-299-2773). 

GEORGIA (Athens, Atlanta, Colum
bus, Rome, Savannah, St. Simons Is
land, Valdosta, Warner Robins) : 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, rensburg , Mo. 64093 (phone 816-
P. 0 Box 3200, Honolulu, Hawaii 747-6087) 

Harrisburg, Homestead, Lewistown. 
Philadelphia, Pill sburgh, Scranton, 
Stale College, Washington. Willow 
Grove, York) : Tillie Metzger, 2285 Val
era Ave., Pittsburgh, Pa 15210 
(phone 412-881-1991) 

9684 7 (phone 808-525-6296). 

IDAHO (Boise, Mountain Home. Twin 
Falls): John W. Logan, 3131 Malad 
St., Boise, Idaho 83705 (phone 208-
385-5475). 

ILLINOIS (Belleville, Champaign, 
Chicago, Decatur, Elmhurst, Peoria) : 
Richard H. Becker, 7 Devonshire 
Drive, Oak Brook, Ill . 60521 (phone 
312-654-3938), 

INDIANA (Bloomfield , Fort Wayne, ln
dianapol is, Lafayette , Logan sport, 
Marion, Mentone, South Bend): John 
Kagel, 1029 Riverside Drive, South 
Bend, Ind . 46616 (phone 219-234-
8855). 

IOWA (Des Moines) : Carl B. Zimmer
man, 608 Waterloo Bldg , Waterloo, 
Iowa 50701 (phone 319-232-2650) 

KANSAS (Topeka, Wichita) : 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 Orlean s, 
Shreveport): James S. Kendall, 4428 
Parkridge Drive, Benton, La, 71006 
(phone 318-965-9164) 

MAINE (Bangor, Limestone, N, Ber
wick): Arley McQueen, Jr., Route 1, 
Box 215, Wei Is, Me. 04090 (phone 
207-676-9511, ext. 2354). 

MARYLAND (Andrews area, Balti
more) : WIiiiam L. Ryon, Jr., 8711 Lib
erty Lane, Potomac, Md 20854 (phone 
301-299-8717) 

MASSACHUSETTS (Bedford, Boston, 
·Falmouth, Florence, Hanscom AFB. 
Lexington, Taunton, Worcester): Zaven 
Kaprlefian, 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, 740 S. Cranbrook Rd., Bir
mingham, Mich. 48009 (phone 313-
362-0511 ). 

MINNESOTA (Duluth, Minneapolis-St. 
Paul): Edward A. Orman, 368 Pike 
Lake, Duluth, Minn. 55811 (phone 
218-727-8381) 

MISSISSIPPI (Bilo xi 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 HilJ crest Drive, War-

MONTANA (Great Falls): Dick Barnes, 
P. 0. Box 685, Great Falls, Mont 59403 
(phone 406-727-3807) 

NEBRASKA (Lincoln, Omaha): Ed
ward A. Crouchley, 1314 Douglas On 
the Mall . Omaha, Neb 68102 (phone 
402-633-2125) 

PUERTO RICO (San Juan) Fred 
Brown, 1991 Jose F. Diaz. Rio Piedras, 
P. R 00928 (phone 809-790-5288). 

RHODE ISLAND (Warwick) : King 
NEVADA (Las Vegas, Reno): WIiiiam Odell, 413 Atlantic Ave , Warwick, R I 
J. Becker, 1709 Valmora, Las Vegas. 02888 (phone 401-941-5472) 
Nev. 89102 (phone 702-873-5945) 

NEW HAMPSHIRE (Manchester, 
Pease AFB): Charles J. Sattan, 53 Gale 
Ave .. Laconia, N. H 03246 (phone 603-
524-5407) 

NEW JERSEY (Andover, Atlantic City. 
Belleville, Camden. Chatham. Cherry 
Hill . E Rutherford, Forked River, Fort 
Monmouth, Jersey City, McGuire AFB, 
Middlesex County. Newark . Old 
Bridge, Trenton , Wallington, White
house Station. West Orange) : Frank 
Kula, 264 Edgewood Drive, 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 Valley. New York City, 
Niagara Falls, Plattsburgh, Queens. 
Rochester, Rome/Utica, Southern Tier, 
Staten Island, Suflolk County, Syosset, 
Syracuse. Westchester) : Robert E. 
Holland, 750-75A Lido Blvd, Lido 
Beach, N Y 11561 (phone 516-889-
1571) 

NORTH CAROLINA (Asheville, Char
lotte, Fayetteville, Goldsboro, Greens
boro, Kitty Hawk. Raleigh) : Hal Davis, 
1034 Manchester Drive, Cary, N. C. 
27511 (phone 919-467-6511 ). 

NORTH DAKOTA (Concrete, Fargo, 
Grand Forks, Minot) : Maurice M. 
Rothkopf, 3210 Cherry St , Grand 
Forks, N. D 58201 (phone 701-746-
5493) 

OHIO (Akron, Cincinnati, Cleveland , 
Columbus, Dayton, Newark, Youngs
town): Charles B. Spencer, 333 West 
1st St , Suite 252, Dayton. Ohio 45402 
(phone 513-228-1175). 

OKLAHOMA (Altus, Enid, Oklahoma 
City, Tulsa): Aaron C. Burleson, P. 0 
Box 757, Allus, Okla 73522 (phone 405-
482-0005) 

OREGON (Eugene, Portland) WIiiiam 
Gleaves, 2353 Oakway Terrace, 
Eugene, Ore. 97401 (phone 503-687-
2269) 

PENNSYLVANIA (Allentown , Beaver 
Fal Is, Drexel Hit I, Dormont , Erie. 

SOUTH CAROLINA (Charle ston, 
Clemson, Columbi a, Myrtle Beach, 
Sumter) : WIiiiam B. Gemmill, 11 Vic
toria Ave, Myrlie Beach, S, C. 29577 
(phone 803-626-9628), 

SOUTH DAKOTA (Rapid City, Sioux 
Falls) : Duane L. Corning, Box 901 RR , 
4, Rapid City, S. D. 57701 . 

TENNESSEE (Chaltanoog_a Knox
ville. Memphis. Nashville, Tri -Cities 
Area, Tullahoma) : Arthur MacFad
den, 4501 Amni cola Highway, Chal
tanooga, Tenn 37406(phone615-622-
6262), 

TEXAS (Abilene, Amarillo, Austin, Big 
Spring, College Station , Commerce, 
Corpus Christi , Dallas, Del Rio, Den
ton, El Paso, Fort Worth. Harlingen, 
Houston , Kerrville, Laredo, 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 City, Clearfield , 
Ogden, Provo. Salt Lake City) : Nuel 
Sanders, 370 S. 500 East, Suite 120, 
Clearfield, Utah 84015 (phone 
801-776-2101) 

VERMONT (Burlington): John D. Na• 
vin, 350 Spear St , Unit 64, South Bur
lington, Vt. 05401 (phone 802-863-
1510) 

VIRGINIA (Arlinglon, Danville, Harri
sonburg , Langley AFB, Lynchburg, 
Norfolk, Petersburg, Richmond, Roa
noke): Ivan R. Frey, 73 James Land
ing Rd., Newport News, Va 23606 
(phone 804-595-5617) 

WASHINGTON (Seattle, Spokane, Ta
coma) : E. A. Kees , Jr., 771 0 Ruby " 
Drive, S. W., Tacoma, Wash. 98498 

WEST VIRGINIA (Huntington) : David 
Bush, 2317 S, Walnut Drive, SL Albans, 
W. Va 25177 (phone 304-722-3583). 

WISCONSIN (Madison, Milwaukee) : 
Kenneth Kuenn, 3239 N 81st St, Mil
waukee, Wi s 53222 (phone 414-871- • 
3766) 

WYOMING (Cheyenne): Al Guidotti, 
P. 0. Box 811 , Cheyenne, Wyo, 82001 
(phone 307-638-3361 ). 
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Mr. Due Pham, a former South 
Vietnamese F-5E pilot, recently received 
an AFA citation from Charles Hoffman 
(left), Arkansas State AFA President; and 
Gene McVay, Fort Smith Chapter 
President. (Photo by David Harris) 

one and only "Beagle Squadron." I would 
like to hear from all fighter pilots and offi
cers of the 2d Fighter Squadron, 52d 
Fighter Group, who served during WW II. 

Dick Alexander 
105 E. Market 
Piper City, Ill. 60959 

29th Troop Carrier Sqdn. 
A reunion is being planned for the 29th 

Troop Carrier Squadron, 313th Troop Car
rier Group, in October 1983. The exact date 
and location will be determined after the 
addresses of attendees are known. 

Please contact one of the addresses be-
low for further details. 

Class 42-0 

Chester Barber 
P. 0. Box 489 
Kissimmee, Fla. 32742 

or 
Joe Harkiewicz 
2911 S. M. U. Blvd. 
Orlando, Fla. 32817 

I would like to hear from anyone from 
Class 42-0 (Tulare, Tall, and Victorville) 
who would be interested in having a re
union. I know you are out there. 

Please contact the address below. 
G. P. Harry 
2419 Ormsby Circle 
Jacksonville, Fla. 32210 

Phone : (904) 778-2528 

Class 44-C 
Attention : fighter/reconnaissance pilots 

of Class 44-C, Pinellas AAB and/or Key 
Field (summer/autumn 1944): I would like 
to get current addresses for the purpose of 
a reunion. 

Please contact the address below. 
Maj. Gen. Stanley F. H. Newman, 

OklaANG 
1400 Dorchester Dr. 
Oklahoma City, Okla. 73114 

!class 61-G 
I would like to hear from all former mem

bers of Class 61-G1 or -G2 for the purpose 
of planning a reunion in Munich, Germany, 
during Oktoberfest. 
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MORE THAN OUR NAME 
At Analysis & Computer Systems, we take great satisfaction from 

being honored by the Small Business Administration for 
professional accomplishment. 

In fact, after 13 years' work in the JTIDS environment and 16 in the 
private sector, we're still more renowned for what we've done 

than what we're called. 
ACSI is responsible for the JTIDS System Exerciser, 

a software system designed to give the Air Force Systems Command 
a mobile, flexible test-bed capable of operating in both live and simulated 

environments. When an airborne version of the JSE was installed on a 
KC-135 transport, ACSl's project team was flight-qualified to accompany 

every test flight, and expertly qualified to support the 
AWACS/JTIDS interface testing that followed. Under subcontract 

we played a key role in hardware engineering, In addition to software 
development, for the ADM POD system for F-4 and A-1 O fighters, 

Including creation of a Mission Support Computer Program 
to report and analyze fright data. 

And those are just two examples of the expertise we provide for 
commercial, military, educational as well as industrial clients. 

We're totally committed to comprehensive systems software capability. 
Contact us for complete information. And please remember the name. ACSI. 

ANALYSIS 
&COMPUTER 
SYSTEMS, Inc. 
54 Middlesex Turnpike 
Bedford, MA 01730 
(617) 275-5800 

"EXCELLENCE IN sonwARE" 

Please contact the address below. 97th Bomb Group Reunion Ass'n 
Lt. Col. Paul J. Reinman, USAF 
OL Det. 3 FTD 
Box 38 

I am looking for former members of the 
340th, 341st, 342d, and 414th Bomb 
Squadrons, 97th Bomb Group. 

APO New York 09245 

91 st Troop Carrier Sqdn. 
I would like to hear from all veterans of 

the 91st Troop Carrier Squadron and the 
439th Troop Carrier Group for the purpose 
of holding a reunion. 

Dr. Milton Dank 
1022 Serpentine Lane 
Wyncote, Pa. 19095 

Thirty-nine years have passed since the 
last days of WW II , and we are holding a 
reunion in St. Louis, Mo., for the men of 
the 97th. 

Please contact the address below for 
more information about the 97th Bomb 
Group Reunion Association. 

Don Hayes 
1640 Cambridge Dr. 
Walla Walla, Wash. 99362 
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A National Symposium of the Air Force Association 
(Conducted In conjunction with the Mllltary Airlift Command) 

June 23-24, 1983, at Stouffer's Riverfront Towers, St. Louis, Mo. 

AF/\s Symposium "Mobility: Key to Global Deterrence" will highlight the contributions that airlift, 
sealift, and prepositioning of war supplies make to our nation's security-through reinforcement of 

our forward deployed forces and support for force projection. Key government and military 
leaders will discuss our critical requirements in mobility and force projection forces and examine 

what it takes to attain them. 

SPEAKERS INCLUDE: 

Gen. James R. Allen, USAF-Keynote Address 
Commander in Chief, MAC 

The Hon. Richard D. DeLauer 
Under Secretary of Defense for Research 
and Engineering 

Gen. Jerome F. O'Malley, USAF 
Vice Chief of Staff, USAF 

Lt. Gen. Robert T. Herres, USAF 
Director of C3 Systems/ OJCS 

Lt. Gen. Robert Kingston, USA (tentative) 
Commander in Chief, US Central Command 

Lt. Gen. Lawrence A. Skantze, USAF 
Deputy Chief of Staff, Research, 
Development and Acquisition 

Maj. Gen. Robert A. Rosenberg, USAF 
Assistant Chief of Staff for Studies and 
Analyses, USAF 

Dr. George James 
Senior Vice President, Air Transport 
Association 

Registration fee for all symposium events is $175 ($200 for non-AFA members). This fee includes ali 
presentation sessions, coffee breaks, continental breakfast, and a dinner. For information and 

registration, call Jim McDonnell or Dottie Flanagan at (202) 637-3300, Air Force Association, 
1750 Pennsylvania Ave., N. W., Suite 400, Washington, D. C. 20006. 

l 



AFA 's Colin P. Kelly Chapter hosted a 
reunion for USAF Medal of Honor 
recipients late last year in Rome, N. Y. 
Above, Chapter member Joseph Zyla 
(left) chats with MOH holder Henry E. 
Erwin as Mrs. Erwin looks on. 

364th Fighter Group 
"Come in Sunhat!" The first general re

union for the 364th Fighter Group, Eighth 
Air Force, is planned for September 22-25, 
1983. 

Members of the 364th should contact 
the address below to be placed on the 
group's mailing list. 

Chelius H. Carter 
9730 Evander Rd. 
Millington , Tenn . 38053 

Phone : (901) 872-1110 
(901) 872-7777 

454th Bomb Group 
All members of the 454th Bomb Group 

(Cerignola, Italy) are invited to an organi
zational meeting in July 1983, in Holly
wood, Fla., or Orlando, Fla., to formulate 
plans for next year's reunion. 

PllliliQ contact th11 addres:. below. 
A. P. Riccardi 
8637 Bridle Path Ct. 
Davie, Fla. 33328 

486th Bomb Group Ass'n 
A minireun ion for the 486th is being 

planned for late July 1983, in the Twin 
Cities. 

For more details, please contact the ad-
dress below. 

Ray Prozinski 
3027 Hampshire North 
Minneapolis, Minn. 55427 

Phone : (612) 544-7351 
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Coming Events 

June 3-4, Arkansas State Conven
tion, Little Rock ... June 3-4, Ohio 
State Convention, NAWRrk ,liinA 
10-11 , Oklahoma State Conven
tion, Tulsa ... June 11 , Illinois State 
Convention, Scott AFB .. . June 18, 
Virginia State Convention, Har
risonburg . . . June 24-26. New 
Jersey State Convention, Cape 
May ... July 15-17, Pennsylvania 
State Convention, Philadelphia . .. 
July 1 ti, Michigan State Conven
tion, Southfield . .. July 22-24, Geor
gia State Convention, Athens . .. 
July 22-24, Texas State Conven
tion, Bryan/College Station . .. July 
29-31, Florlda State Convention, 
Orlando . . . July 31 , Louisiana 
State Convention, Barksdale AFB 
. . . August 11-13, California State 
Convention, Sunnyvale . . . August 
12-13, Missouri State Convention, 
Whiteman AFB ... August 12-14, 
New York State Convention, Rome 
. .. August 13-14, North Dakota 
State Convention, Minot ... Au
gust 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
son ... September 11-15, AFA Na
tional Convention and Aerospace 
Development Briefings and Dis• 
plays, Washington, D. C .. .. Octo• 
ber 20-22, Aerospace Education 
Symposium, Montgomery, Ala. 

HELL,5 ACES HIGH 
Greatest Aerial Combat Footage ever 
packed Into a single video cassette. 
2 Hours or lhe most violent dog-fights in 
history. 
• Fight for the Sky: "Jugs, P-51 'i and P--38's 

sweep Iha skies of Forlress:Europe. 100 mile 
long air armadas. FW-190's, ME 109's, against 
our best. 

• USAF - 50 Yean: From WW I rogwlng sc;ops 
to Mlg Alley a. our 10-1 kllls. Flying the Hump 
.. , Berlin Blockade . . . Inchon . .. F-100's 
104's, F-4 Phantoms and much more. • 

• The Lott lomb: Mustangs ride shotgun on 
the longe$I bombing rolds In hlsloryl 1500 
miles from Guam and Tinton lo Tokyo and 
bock. Zeros against the Flying Forts .. . . 
P-51 's bloody the enemy's finest . 

• Combat Photo: AF tribute lo the Combat 
Cameraman. The most nerve shattering gun
camera stuff avert Fore and oft 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 Beto or VHS 

Send to: PERDE GROFE FILMS Suite 361 
702 Wcrthlngtonst.,Mal1na dellley,CA90291 
U.S. ond Canada. odd S2.50&hlpplng, to/elgn 
orders, odd SJ.50. CA res. odd 6'/1% Soles Tax. 
Visa 8' Mosler • Include cord no, 8' expiration. 

ORDER TOLL-FRH ~ IM-0561, ext. 921. 
In Cottt. (800) 432•7267, ext. 921. 

Silver 
blue-
100% 
Proce 
Hlstot 
lowsh 

Eisenhower. 

ie 

Manhattan, K§ 66506, U.S.A. 
3/83 
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e F-15 Eagle. The winner. 

J, , 

IHCDONNELL 
DOUGLAS 


