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On March 19th, a United States Air 
Force Peacekeeper ICBM hit its target 
4,100 miles downrange in the Pacific. 

It was the missile's 18th 1aunch. 
It was its 18th success. 
The critical guidance instrument on 

this flight, and on every Peacekeeper 
in the field, was produced by the men 
and women of orthrop. 

They've crafted the most precise 
system of its kind ever devised. 

And in 18 flights, it's never missed the 
chance to prove it. 

NORTHROP 
Making advanced technology work 

1840 Century Park East, Los Angeles, 0\ 90067 



In space: looking back to look forward. 

What can the nature and 
origin of the universe tell us 
about the future of Earth? 
To help answer that 
question, we make craft and 

1 instruments for traveling 
billions of miles in space 
and seeing as Jar as 15 

billion years back in time. 
Mnrtin Marietta was the 
integrator and builder of 
two Viking landers, which 
sent back remarkable 
photos of the surf ace of 
Mars, examined soil 
samples, and studied 
Martian weather and 
seismic activity. For the 
Voyagers we provided 
instrumentation that 

Altimeter antenna 

reported on electromagnetic 
activity near Jupiter and 
Saturn-Voyager 2 went on 
to Uranus, some 2 billion 
miles from Earth. That was 
nine years after launch; 
next destination, Neptune, 
in 1989. These are but a 
Jew results of Martin 
Marietta's ability to create 
survivable, mystery
solving craft and their 
instruments-from concept 
through mission 
completion. 

Rocket engine module 

Tra11smit to Earth · 

~ 

Orbit aud orientation 

Solar panel 

Mission: map Venus. 

From orbit, Magellan 's 
radar will penetrate the 
planet's thick. gaseous 
cloud cover and send back 
photo-like images of nearly 
90% of its surf ace. Our 
role: design, integrate, build 
and test the craft. 



Hubble SP-ace Telesco~ 
I 

Viewing the inf ant 
universe. 

For the Hubble Space 
Telescope we are providing 
the Faint Object Spectro
graph ( FOS), which will 
see objects up to 15 billion 
light-years away Since the 
universe is estimated to be 
18-20 billion years old, 
astronomers will witness 
events close to its birth. 

Satellite The fine points of fine 
pointing. 

Fine Pointing S1'nrulator 

Masterminding tomorrows technologies 

Precisely controlled, space
spanning energy delivery 
and collection systems 
create difficult pointing and 
retargeting challenges, 
which we can now 
simulate. This new lab is 
working toward the 
precision to zero in on a 
football-size object 3,000 

miles away, in support of 
the Strategic Defense 
Initiative research program. 

NIARTIN NIARIETT'A 

6801 Rockledge Drive, Bethesda, Maryland 20817, USA 
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various USAF specialties to sit 
for the "Portrait of the Force. " 
See box on p. 27 for an 
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people are and what they do. 
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An Editorial 

Caught in the Box 

By John T. Correll, EDITOR IN CHIEF 

S UDDENLY there is talk in Washington that the $60.5 
billion that President Bush took out of the Five-Year 

Defense Plan (FYDP) in January may not be concession 
enough. Deeper cuts are now rumored, with various 
percentages mentioned. Thus the pattern continues. 
The government it might seem, cannot stick to any 
consensus whatever on the level of defense spending. 

The Reagan rearmament program topped out in 1985. 
Between 1986 and 1989, defense budgets fell 11.4 per
cent behind inflation. At the "budget summit" in late 
1987, amid calls for realism and reasonableness , the 
Administration yielded $230 billion from the FYDP and 
curtailed growth projections from five percent to two 
percent. 

Accordingly, the last budget prepared by the Reagan 
Administration proposed two percent growth, after in
flation, for defense. President Bush, however, promptly 
recalled that request and said he would ask instead for 
zero percent real growth, an inflation-adjusted freeze. 

Almost immediately, the clamor bega::i for further 
reductions. We should not be surprised. President 
Bush's January concessions will not establish a stable 
consensus any more than the budget summit did. If the 
Administration agreed today to a defense cut of ten 
percent, more reductions would be demanded within a 
year. The fact is that the federal government is caught in 
a financial box that it built for itself. 

Over the past twenty-five years, the biggest growth in 
government spending has been for entitlement pro
grams. In 1%2, national defense accounted for 48.6 
percent of gross federal outlays. Entitlements were 28.3 
percent. By 1988, the positions had reversed. Defense 
was down to 25.9 percent, while entitlements had risen 
to 44.8 percent. 

Congress has chosen to control entitlement programs 
indirectly, setting eligibility and benefit rules rather than 
voting on specific appropriations. Therefore, this huge 
section of the budget ($501.2 billion in 1988) is not really 
budgeted. 

In reality, of course , entitlement benefits are only as 
automatic as politicians want them to be . For example, 
Budget Director Richard Darman proposes eliminating 
a cost-of-living allowance for military and federal re
tirees in 1990, although COLAs for other entitlement 
programs would be untouched. 

The next wall of the box is the tax code. As a result of 
tax-reform legislation in recent years , a srr.aller percent
age of GNP is now collected as general revenue. At the 
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same time, Social Security taxes and collections for 
designated purposes have increased. This is not to say 
that current Social Security benefits are too generous or 
that the Social Security account is overfunded. The 
point is that the government has less :flexibility than it 
once did in how it spends the total take from the tax
payers. 

The main wall of the box is the Gramm-Rudman
Hollings Act. It requires the budget to be balanced by 
1993. To ensure progress along the way, it sets annual 
deficit ceilings, each lower than the one before. In any 
year when the normal legislative process fails to reach 
the target (a $10 billion margin is allowed), automatic 
machinery takes over and allocates spending reductions 
by a predetermined formula. Entitlement programs are 
largely exempt, and half of the automatic cuts must 
come from defense. 

The 1990 deficit ceiling is $100 billion, more difficult 
than the $136 billion limit in 1989, but nothing compared 
to what comes next. The ceiling will be $64 billion in 
1991 and $28 billion in 1992. Forecasts of the 1990 deficit 
range from $126 billion to $141 billion. By any estimate, 
we are still a long way from zero, and the distance could 
widen, depending on how bad the savings-and-loan 
crisis turns out to be. 

Public opinion opposes a cut in entitlement programs 
or an increase in taxes. It does, however, want the deficit 
eliminated. Congress and the Administration are strug
gling to satisfy that desire by chopping at the discretion
ary portion of federal outlays, which is only 41. 7 percent 
of the total. There is no option about paying interest on 
the debt or-under the rules of the box-about funding 
of entitlements. Together, interest and entitlements ac
count for 58.3 percent of the spending. 

There will be much talk that the nation cannot afford 
so much defense, but that argument rings hollow. In 
times past, we allotted far greater shares of both GNP 
and the federal budget to defense without difficulty. The 
difference today is the box. 

With the majority of government finances running on 
autopilot, the politicians keep returning to defense cuts 
as the deficit looms. A ten percent reduction of the 
defense budget would not make the deficit go away. 
Neither would a twenty percent reduction. It is not 
possible to solve the problem this way if we are to have 
any sort of meaningful defense left. 

The box is about to get a lot tighter. The only way out 
of it is for leaders to lead and legislators to legislate. ■ 
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ISSIOD. 

When a spacecraft like 

NASA's Upper Atmos

phere Research Satellite 

must accommodate 

thousands of pounds 

of instrumentation, GE 

Astro Space's mission 

is to.keep the weight 

low, the tolerances 

tight and maintain all 

critical alignments. 

To accomplish these 

tasks our engineers utilize 

the latest technologies to 

design lightweight struc

tures and components. 

Through precision 

machining and exacting 

assembly procedures, 

skilled craftsmen realize 

these designs. As each 

spacecraft part is deliv

ered to integration and 

test, practiced technicians 

perform and thoroughly 

demonstrate its interfaces 

to the spacecraft 

The cooperative spirit 

of our engineering, 

manufacturing and inte

gration and test teams 

has given us the means 

to meet our mission while 

ensuring that our custo

mer's science objectives 

are met without exception. 

GE Astro Space 
Demonstrated A. Excellence in Space 



GETll~ffes oFF 
SAT F•YING TOA._ 
START. 



Airmail 

The Commitment Gap 
General Milton's article "The Com

mitment Gap" in the March '89 issue 
struck a raw nerve. I feel compelled to 
reinforce his argument that perhaps 
the Academy is making some mis
takes in its admissions screening and 
later motivation. 

The argument that a regular com
mission and a commitment to service 
has been replaced by a more selfish 
motivation begins with the first im
pression of the Air Force Academy 
and its admissions catalog. When you 
open the book, the first article you 
read is about the "career benefits and 
opportunities provided." The entire 
catalog reinforces the marketability 
[of an] individual [who has attended] 
USAFA. Sadly, the whole concept of 
service to country is summed up in a 
fourteen-l ine paragraph on p. 6. If we 
bill our Academy as an outstanding 
academic university, we _will produce 
great scholars, but to produce war
riors we must first and foremost en
sure that all who apply understand 
that the Air Force Academy is a mili
tary institution whose sole charter is 
to forge career officers for the United 
States Air Force. 

Capt. Michael R. Moeller, 
USAF 

Washington, 0. C. 

Regarding General Milton's view 
that the worrisome rate of resignation 
of Academy graduates arises from a 
lack of commitment related to too 
high an aim at academic credentials: 
Underlying that possible, partial fac
tor is one that is likely far more basic 
and significant. General Milton and 
all of us should, I believe, place the 
"pilot exodus" in the. perspective of a 
culture that, increasingly in recent 
years, has inculcated a corrosive indi
vidualism of selfishness and ,greed 
throughout our lives. This has been 
accompanied by an incessant, self
serving drumbeat of "antigovemmen
talism." In that light, perhaps, we 
should wonder why the resignation 
exodus isn't greater. 

Even the concept of public service, 
in or out of uniform, has gone by the 
boards in recent years, hasn't it? (The 
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USAF is part of "Government," we 
should remember.) After all, what has 
public service, duty, etc., got to do 
with "looking out for No. 1 ?" 

Perhaps a thoroughgoing Academy 
education, under proper leadership, 
can help to counter that degenerative 
dimension of our culture and increase 
the graduate retention rate thereby. 

Lt. Col. Charles Konigsberg, 
USAF (Ret.) 

USAFA Faculty (1960-65) 
Anchorage, Alaska 

I usually agree with General Mil
ton's views, but I must take exception 
to "The Commitment Gap." The crux 
of the General's argument is that the 
USAF Academy attracts intelligent 
candidates who use the Academy ed
ucation and then pilot training as a 
springboard for an airline career. To 
stay this trend, the General suggests 
increasing the length of commitment 
graduates incur to discourage those 
who are not career-oriented. To quote 
the General, "If that were to reduce 
the pool of candidates and in the pro
cess the test scores of the entering 
class, the trade-off might be accept
able .... " If we follow this train of 
thought, we can logically depuce that 
an intelligent person will not select 
the military as a career; therefore, the 
military must make do with whomever 
it can get. I'm sure this is not what the 
General had in mind, but it serves to 
illustrate an important point: The 
USAF's historic pilot-retention prob
lem cannot be blamed on the pilots. 

General Milton too easily dismisses 

the effects of family separation, fre
quent moves, and uncertain hours by 
stating that the problem has always 
existed but that pilots have opted to 
stay anyway. In fact, the USAF has had 
retention problems during every air
line hiring cycle in the last thirty 
years. The current problem is the 
greatest because the airlines are in 
the midst of an unprecedented ex
pansion brought on by deregulation. 
The availability of an attractive alter
native and dissatisfaction with the 
current Air Force system have driven 
huge numbers of pilots out of the ser
vice now and in the past. It is wrong 
and derogatory to sugge$t that men 
and women who spent nearly a de
cade of their lives serving our country 
in combat-ready positions lack com
mitment. 

Increased graduate commitments 
will do nothing to stop the current 
exodus of pilots and will only delay 
the problem in the future. The real fix 
requires positive action by Congress 
and Air Force commanders immedi
ately. 

Sen. John Glenn is taking a step in 
the right direction by moving to in
crease pilot pay. To keep good people 
you must pay them what they're 
worth; even with the recent pilot 
bonus, Air Force remuneration is 
laughable compared to the airlines' 
[pay]. 

No one objects to being separated 
from his family for long periods dur
ing wartime when it's obviously nec
essary, but why does this practice 
continue in the form of remote tours 
in peacetime? Young pilots conclude 
that it is because Congress is unwill
ing to spend money to upgrade re
mote facilities and support military 
families there. Eliminate remote tours 
except for extreme cases and make 
those [tours] volunteer assignments. 

Give pilots more control of their fu
ture by instituting a career pilot op
tion so those not interested in man
agement don't have to spend time out 
of the cockpit. Slash requirements for 
rated personnel in nonflying posi
tions such as staff, air liaison officer, 
and field detachment officer: 

Stabilize pilots at their flying as-
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Airmail 

signments for four years unless they 
volunteer to leave earlier to reduce 
the family disruption caused by fre
quent moves. 

Why are college graduates with mil
lions of dollars of flight training 
spending up to twelve hours a day on 
nonflying duties? Staff the squadrons 
with enough flight administration 
personnel to perform the clerical du
ties now being done by pilots, such as 
programming, training, mobility, and 
safety. 

These are a few of the countless 
solutions available to Congress and 
upper-level commanders if they are 
willing to listen to the line pilots who 
are faced with the problems. The Air 
Force is a noble and worthwhile ca
reer, but it is the system 's unrespon
siveness, not the pilot's " lack of com
mitment, " that leads so many of us to 
vote with our feet. 

Edward R. Albers 
St. Charles, Ill. 

Three cheers for General Milton's 
article . ... I am a USAFA grad about 
to close out five years of "coaching " 
cadets, three years at USAFA where 1 
was an Air Officer Commanding my 
last year and the last two at West Point 
as the Air Force exchange "TAC." 

I, too, have been alarmed at the 
number who question their commit
ment while cadets, not to mention 
after a few years of exposure to real 
hardships. They come in so pure and 
highly motivated, only to develop this 
attitude of "Just let me beat the Dean 
and not get found on a trivial honor 
violation, then I' ll consider a career 
once I'm out in the 'real' Air Force." 

I don't think the problem is so much 
with the admission screening as with 
the "later motivation. " Academics 
consumes so much of their time and 
energy during the year that they give 
minimal effort to anything that isn't 
testable or fun. If they aren 't fulfilling 
a graduation requirement, they are 
"charging up" for one. 

The solution isn't easy, but General 
Milton's idea of upping the service 
commitment is the first of two crucial 
steps. This would require cadets to 
think a lot more about why they are 
attending an academy after the 
cheers of well-wishers have faded 
from memory. 

The other thing we must do, con
currently, is reduce the academic 
pressures and clean up those things 
which so severely demotivate cadets. 
Too many courses place unrealistic 
demands on cadets' time. We also 
need to keep a close eye on Fourth 
Class System abuses, injustices in 

honor code administration , and in
consistencies in the discipline sys
tem. [Most] cadets yearn for leader
ship development, but come up dis
appointed because of the academic 
focus and misinformation or isolated 
problems with key developmental 
programs. 

Certainly academics is important in 
the development of officers. So, too, 
are instruction and experience in the 
duty concept, ethical dilemmas, and 
looking out for the weifare of subordi
nates. Very little of this is found in the 
classroom. Yet these are the lessons 
that stand fast against those patented 
hardships of the military lifestyle. 

Most important, cadets need more 
incentive to reflect on the moral and 
spiritual aspects of their officer train
ing. These measures, accompanied 
by some easing of the academic work 
load, will enable us again to see a 
preponderance of graduates commit
ted to service beyond self. 

Maj. James R. Dart, 
USAF 

West Point, N. Y. 

!Defending the Defenders 
As a former security policeman, 

·first sergeant, and medic, with two 
tours in Vietnam, I have never read a 
story with as much wrong information 
in it as Sergeant Coghlan's. [See 
"Airmail," March '89 issue, p. 9.J 
Where did he get his facts? 

First, Tactical Air Command has 
medics assigned to accompany the 
air base ground defense flights to 
where they may be deployed, locally 
or otherwise. They are trained in tac
tical medical operations, but not in 
perimeter defense, which certainly is 
not their mission. Medics, upon re
ceiving their orders to Vietnam, were 
given tactical training in the CONUS 
before leaving, then more training in
country after arriving . I can assure 
you, our medical personnel did mirac
ulous, and often heroic, duty in Viet
nam, and I'm mighty proud to have 
been in their number. When the need 
arises, the Air Force has a perfectly 
good system of augmenting medics 
into air base ground defense (ABGD) 
flights. 

Second, the self-aid/buddy care 
system of first aid didn 't come into 
existence until the 1960s. Prior to that 
time, we relied on the medics to ren
der aid, and we did what we could if 
we remembered our first-aid classes. 
Since the inception of buddy care, it 
has saved countless lives. I'm sure it 
still does, and coupled with quick re
moval from the area of operations, 
survival in battle is enhanced for the 
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A 9G Ride 
• EACLE COUNTRY 
Have you ever dreamed of 
flying in the world's hottest 
fighter aircraft? The F-15 
Eagle's superior dogfight 
capabilities will keep you at 
the edge of your seat as the 
F-15s go head-to-head 
against F-14s, F-16s, and F/ 
A-18s. This one is for anyone 
interested in aviation. 
2150 85 Min. $59.95 

•NAVAL COMBAT AJRCRAFf 
All action footage puts you on board the top 
types which are Western naval air power today. 
You'll ride in the cockpit of the most advanced 
aircraft in the world including: F-8 Crusader, 
F/A-18A Hornet, F-14A Tomcat, F-4 Phantom 
II, E-2C Hawkeye, and many more. Also 
included is a detailed look at the instruments 
and weaponry as we witness anti-submarine, 
ground attack, and interceptor runs. 
2340 60 Min. $59.95 

• FALCON DOMAIN 
The F-16 Fighting Falcon 
was designed to out-fight any 
enemy aircraft in the sky and 
is armed to dominate. In this 
full-color panorama, you get 
a detailed look at the 
systems, weapons, and 
"magic" which make the F-

16 a 21st century fighter plane. You'll be 
strapped in the cockpit during gut-wrenching 
dogfights as the pilots take the F-16 to the 
edge. From the LANTIRN infrared night attack 
system to the high-powered ride with the 
"Thunderbirds," Falcon Domain is a stunning 
film to add to your collection. 
2178 90 Min. $59.95 

•TOPCUNS: 
THE REAL STORY 

This is a thrilling look at the fighter pilots of 
the 80's. Set to a surging musical score and 
gut-wrenching cockpit footage, you'll 
experience the excitement from the Top Gun 
Training School to the life or death struggle 
in the air. Breath-taking! 
2754 60 Min. $29.95 

• CHOPPER WARS 
"To the grunts, they were a Godsend- to the enemy 
they were beasts from hell- the 'Choppers'." You 
will now experience the action of one of the most 
devastating weapons used in Vietnam, including the 
tactic known as "Recon by Fire" 
2762 60 Min. $29.95 

• AJR WAR 1N VIETNAM 
The most awesome display of aerial fire-power ever 
was unleashed in Vietnam. Air War in Vietnam uses 
the pick of air combat footage to tell the story from 
the first U.S. advisor to the massive U.S. bombings. 
Also included is captured North Vietnamese footage 
of their anti-aircraft defenses. 
2012 60 Min. $59.95 

• THUNDERBlRDS 
The magnificent Air Force Thunderbirds put on a 
spectacular aerial show in this specially produced 
thirty-minute highlight film. You'll be strapped into 
the cockpit and get a look at the hottest pilots and 
planes in the business. WOW! 
2716 30 Min. $24.95 

•SkyWarrion 
Spectacular newly declassified footage highlights 
this action packed film detailing America's first line 
of defense. Experience the thrill of cockpit flight of 
the F-14, F / A 18, A-6 intruders as well as rare 
glimpses of their Soviet counterparts. Also see close 
up the much maligned and controversial Aegis 
system. Don't miss this! 
2734 Appprox. 50 min. $39.95 

MiG Alley 
• HEil. OYElt1tOBEA 
A gnpping accounf of the ·savagery of bloody 
Ric!g'e-;- T-Bone, Pune:n 1;3owl ·and -the Battling 
24th witf1 their· back ·110 the wall at Pusan:, A 
Handful of P-51 s flew '24 hour"air stnl<es to 
slb\'f, five l)lorth Korean "1divisions sweeping 
across tl're 138th. · 
2215- 100 "''"· $39.95 
• FICHTINC SABBE ,JETS 
When the'-' Mig~ 5 jets were suc;tden ly 
introduced into ·the Korean war, our air 
•superiority was threa~n~. America•~ _answer 
was the F-86 SabrEL Jets-. T-ake this _gut 
wrenching ride and get.a ringslde seal Of the. 
Kocean air war. 
2184 118,,.,in. $39.95 

ForFasterServiceCallOur1 800 338 7710 24-Hour, Toll-Free Hotline: • • • 

Classic Air Battles 
• THE RED BARON 
This is the story of Manfred Von Richthofen, 
WWl's premier ace who shot down 80 allied 
planes! This Ace of Aces was the greatest 
aerial tactician of World War I. Included are 
interviews with the last surviving pilots who flew 
with and against him. Excellent WWI dogfight 
footage, crashes, and 'rhe Red Baron's last 
flights are highlighted in this compelling story 
of the most legendary personality in the annals 
of aviation. 
2569 60 Min. $29.95 

• Those Magnificent 
Fighting Fly1ng 
Machines 

This thrilling history of the 
fighter plane includes 
fascinating footage of aerial 
dogfights and will thoroughly 
entertain anyone with an 

_._ ___ ., interest in combat or aviation 
2462 60 Min. $29.95 

• B-17: The RyingFortress 
Narrated by Edward Mulhare. Featuring 
incredible combat footage, this award-winning 
film tells the story of the daring daylight 
bombings that changed the course of WWII. 
2045 90 Min. $19.95 

Send 5 2 .95 and rece ive your 
FUSION CATALOG. o r receive 

FREE with your o rder. ------ ----- - --TO ORDER, please send chec~ money order or credrt card number jno cash) to: 
FUSION VIDEO 
17214 So. Oak Park Ave. • Dept AF905 - Tinley Park, IL 604TT 

ALL CASSETTES ARE VHS ONLY. 
1-800-338-771 O Inside Illinois 312-532-2050 
Name ___ ______ ____ _ 

Address ______ _______ _ 

City _____ State __ ZiP--~--

O YES! Please send me a FUSION CATALOG with my order. 
0 I am enclosing s2,95 for a FUSION CATALOG. 

CASSETTE NUMBERS 

I I 
Sill my credrt card: D Visa o Master Charge 

Account Number Expiration Date 

Authorization Signature of Cardholder 
Video Cassette Total$ ___ ______ _ 

Shipping & Handling $3.95' 

TOTAL Amount$ _____ __ ~1~~~ !:f!~e~ 
"ca..do otdMs tllk! SS.00 /of ohlPIJfflQ - lw>dll"fl. 

• All other /o r.lgn counlrlff tllk! $10,0(J for.il!lot>/nr, and hwldllr,g 
AJS/ON VIDEO Is• dMolon ol FUS/ON INOUS1RIES, INC. 'IA38 



. Forty~five years ago, our freedom 
was Qll th.e line On the front line. And on the production line. 

• Because in Europe and the Pacific, America's 
fighting forces needed a new, longer-range heavy bomber. And on our assembly lines in 
Ft. Worth and San Diego, and on others across the country, America's working forces 
responded. At peak production in Ft. Worth, more than 30,000 workers, toiling around the 
clock, were building a new B-24 every four hours. 

Now we are helping to build one more. By making a grant to help restore one of our 
original B-24s to its original condition. Soon a B-24 Liberator, which first flew in the 
Pacific, will fly again, this time in air shows around the USA. 

Not as a symbol of American military might. Or of American manufacturing muscle. 
But of the American spirit which makes them GENERAL DYNAMICS 
both possible. A Strong Company For A Strong Count;y 
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wounded . . . . If anything , I wish we 
could learn more buddy care, not less. 
Assigning more medics to a Security 
Police unit simply doesn't make 
sense, particularly as the ABGD mis
sion is to the "wire" and not beyond, 
according to the MOA signed by the 
Chiefs of Staff of Army and Air Force. 
That means the medics will be in easy 
reach. 

And last, but by no means least, I 
am sure my buddies who were as
signed to the 377th SPS during Tet in 
1968 would be deeply interested in 
knowing they got "wiped out"! If you 
ever have time and are in the area, 
please stop by and visit the USAF Se
curity Police Museum at Lackland 
AFB. You will find a complete history 
of the accomplishments of the Air 
Force" Peacekeepers." Getting wiped 
out at Tan Son Nhut AB, Vietnam, was 
not one of them. As a matter of fact, if 
you read the report in the Office of Air 
Force History's book on the ABGD in 
Vietnam 1961-1973, by Roger P. Fox, 
you will see that there were nine US 
KIA and 151 WIA (p. 178). These fig
ures include the entire population of 
Tan Son Nhut, the most populated 
base in Vietnam. 

The fact is, not only did the 377th 
repulse the attacks, they did it with 
only a few casualties. The enemy paid 
a severe price for their folly. The med
ics did a grand job treating the 
wounded, but they did it primarily 
where they should have, namely at the 
377th USAF Clinic or the US Army 
Hospital. Please don 't get me wrong, I 
have the greatest admiration for the 
courage and skill of our Air Force 
medics, as they have saved my bacon 
on several occasions. I just think that 
they are properly trained and [em
ployed] and that giving them infantry 
training would serve no useful pur
pose. Whenever we needed them, we 
always had our "docs" there, and I am 
positive they will be there in the fu
ture. 

CMSgt. George H. Barrett, 
USAF 

Covington, La. 

Bashing the Advocates 
Permit me to take issue with your 

editorial in the March '89 issue in 
which you describe the Grace Com
mission reports as "simplistic." We 
made a detailed study of the 1983 de
fense-related recommend ations of 
the Grace Commission and found few 
that could be legitimately classified 
as antidefense. Our studies included 
comparisons of the Grace recom
mendations with the "Carlucci Initia
tives." We found the Grace recom-
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... a oo,npaeif~ recorder cfeSl.gned 10 r.ecot'.d HUD 
camera. infrated sensor and multl-funetion displays in the stringent 
environment of fighter aircraft (MIL-STD-8100). The new Super-VHS 
format is not Just an improvement to standard VHS ... 1t's a distinct 
new rormai which provides signiflcanUy higtler picture clartty With a 
lull 400 l}nes ot horizontal resolution in both color and black and 
white recording. 
The new V-301 'also Incorporates: ■ Cemprehensjve Byilt-in Test 
■ Over 2 hours af recording ■ Rewind and Playback ■ Serial and 
Parallel Interface ■ Three Audio Channels ■ Electronic Frame 
Indexing ■ High Speed Search (forward and reverse) ■ Visual 
Event Marker 
The V-301's rugged mainframe design is identical to our present 
SVCR-120R VHS recorder. Over 800 SVCR's are in use at major test 
facilities and operational airborne programs. High reliability and ease 
of maintenance of the SVCR are a matter of record on flight test 
programs including B-1, F-15, F-16, F-18, F-111, AHIP and Space 
Shuttle. The SVCR recorder is also standard equipment on the TGM 
Maverick Missile, OV-10D and the SH-60ASW Helicopter. 
Contact us to see how the new Super VHS V-301 can meet your 

Ii 
requirements for in -flight video and digital data recording. 

Photo-Sonics Inc. 
820 S. Mariposa St., Burbank, CA 91506 
213-849-6251 /818-842-2141, Fax 818-842-2610, Telex 67-3205 

mendations to be similar in many 
cases, but far more detailed and well
reasoned. The defense establishment 
enthusiastically endorsed Carlucci , 
but was hostile to Grace, a continuing 
syndrome confirmed by the editorial. 

Anyone who has been deeply in
volved with the defense acquisition 
process, particularly those of us who 
have seen it evolve from relatively 
" lean and mean" in the 1950s to the 
bureaucratic nightmare that we have 
today, has to · admit that substantial 

cuts could be made without reducing 
effectiveness. In fact, it can be argued 
that a less expensive system would 
actually increase effectiveness and 
shorten development cycles . The 
problem, of course, is that such 
changes requ ire congressional ac
tion (as Grace made clear). Cost-sav
ing measures also threaten the jobs of 
thousands of military and civilian 
managers and administrators. This 
aspect of the problem was made very 
clear to this writer by none other than 
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the then-Commander of ASD when 
we proposed a low-cost, commercial
practices approach to the Next Gen
eration Trainer in 1981. Cost-effective 
approaches were unacceptable to the 
Air Force and the other services in the 
high-spending days of the early 
1980s, setting the stage for the bud
get crunch of the 1990s. 

DoD could do more with less, pro
vided the services were willing to give 
up many of their pet "ilities" and Con
gress were willing to give up micro
management. Unfortunately, neither 
is very likely to happen, so the popu
lar-and simplistic-alternative is to 
bash the advocates of increased effi
ciency. 

John C. Snedeker 
President, 

Synergistic Dynamics, Inc. 
Savannah, Ga. 

Desk-Bound Warriors 
F. Clifton Berry's article, "Defense 

Procurement, European Style, " [see 
February '89 issue, p. 74] is an accu
rate, objective assessment of the rela
tive strengths and weaknesses of the 
defense acquisition systems of our 
European allies. However, I feel he has 
missed the crucial point in the debate 
over military as opposed to civilian 
control of the acquisition process. 
That point is the morale of the military 
personnel involved. The pertinent 
question is whether the US military 
has made a fundamental mistake by 
taking professionals who are, by defi
nition, trained warriors and placing 
them into the "white collar" offices of 
an acquisition command. 

All the commissioning programs 
emphasize the primary function of 
the military professional-being a 
warrior. Most cadets in ROTC and the 
service academies aren't even told 
about the acquisition branches of 
their services at their various "career 
fairs, " yet the services continue to 
funnel more and more eager, young 
lieutenants into the desk-bound 
world of acquisition management. 
Why does a person who is trained (to 
varying degrees) in the art of warfare 
need to go to a job that is not much 
different from that of the average of
fice worker? . . . 

Many have argued that we need the 
military presence to ensure that the 
system meets the needs of the user, 
but almost every operational com
mand al ready has an extensive staff to 
make sure program offices buy what 
the user needs. Besides, do junior ac
quisition officers straight out of col
lege really have any idea what an op
erational user needs? Another com-
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mon argument is that the old "just get 
it done" military ethic is needed in 
acquisition. It's a good ethic, but it 
doesn't do any good when it's the 
nonmilitary you 're working with or 
the bureaucracy you're fighting. Be
yond that, throwing waves of military 
acquisition "warriors" at an en
trenched bureaucracy just covers up 
the problem of reforming the bu
reaucracy itself. 

I don't believe anyone really joins 
the military with the intent of doing a 
job that could just as easily be done 
by a person with absolutely no mili
tary training. I would bet that the re
tention rate of acquisition officers is 
almost as bad as that for pilots, yet no 
one asks why. Could it be that junior 
acquisition officers don't really feel 
like they' re in the military as they sit at 
their desks and answer the phone? 

No one doubts that acquisition is a 
tough , arduous task that takes lots of 
hard work and experience. In addi
"tion, the government might not save 
any money by switching to a civilian 
acquisition agency, but the improve
ment in morale among its profession
al warriors would be enough to war
rant the change. Let's use our war
riors for the tasks of warriors and 
leave the acquisition to the civilians 
who are trained and experienced in 
the nuances of bureaucracy. 

Capt. Stephen J. Wacker, 
USAF 

Hanscom AFB, Mass. 

Zero/Zero Ejection 
With reference to Bob Stevens's 

"There I Was .. . " in the March 1989 
issue, the incident depicted actually 
happened. (This was the incident in 
Vietnam where a public information 
officer preparing for a ride in an OV-1 O 
Bronco was ejected from the back
seat while the aircraft was still on the 
ground.) 

To set the record straight, the inci
dent occurred at Da Nang AB some
time between August 1971 and March 
1972. The fellow in question (no need 
to mention names in a national maga
zine) was a PIO assigned to Hq. Sev
enth Air Force. He was TDY to Da 
Nang and encountered an old friend 
who happened to be a Bronco pilot. 
After some discussion , the pilot 
agreed to take him for a ride. That's 
when the zero/zero (zero altitude/zero 
airspeed) ejection as depicted in the 
March issue took place. The ejection
seat rocket shot him about a hundred 
feet into the air. He said that one sec
ond he was in the Bronco-the next 
he was sailing through the air. Then 
the chute deployed, and he made one 

swing under the chute before hitting 
the ramp. 

A side note on that incident: I un
derstand that some of the aircrews 
flying the Bronco at Da Nang treated 
him to a steak dinner that night for 
being the first person to actually eject 
from an OV-10 in a zero/zero situation. 
His incident proved that a zero/zero 
ejection from a Bronco was surviv
able-something that had never actu
ally been demonstrated in a real-life 
situation. 

So, in retrospect, we have a strange 
twist of fate: For once it was the ac
tions of a PIO in combat that helped 
Bronco aircrews feel safer. 

By the way, this incident is one of 
my favorite "war" stories from Viet
nam . .. because PIOs are sometimes 
rejected, and even occasionally de
jected, but a PIO ejected is a rare oc
currence-and he was my boss! 

Roll Call 

Lt. Col. Ken Gardner, 
USAFR 

Bloomington, Minn. 

Please send any information re
garding the whereabouts of 1983, '84, 
and '85 graduates of Alcon bury Amer
ican High School (DODDS: RAF Al
conbury, England) to: 

Melanie Regan 
8755 52d Ave. 
Elmhurst, N. Y. 11373 

or 
Susan Lehman 
207 1/2 Union 
Walla Walla, Wash. 99362 

I am interested in contacting any
one who served with my uncle, MSgt. 
Robert G. Levi, 813th Bomb Squad
ron, 482d Bombardment Group, 
Eighth Air Force. Robert Levi served 
intheAirCorpsfromAugust1941 un
til his death in the crash of B-17F 
#42-5793 near Eye, Suffolk, on No
vember 10, 1943. He was first as
signed to 325th Bomb Squadron, 92d 
Bombardment Group, stationed at 
Bovington and then Podington, be
fore being transferred to the Pathfind
er unit in August 1943. 

The family would be interested in 
hearing from anyone who served with 
Robert, especially those who may 
have known him in the Pathfinder unit 
stationed at Alconbury. 

Robert Morgan 
105 North Wood Rd. 
Freeville, N. Y. 13068 

I would like any information regard
ing a pilot who flew in the Fourteenth 
Air Force in China for General Chen
nau It. He was in the 76th Fighter 
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SCIENCE/ SCOPE® 

The first production tactieal radar to incorporate gate arrays that meet very high speed integrated 
circuit (VHSIC) requirements is operational in U.S. aircraft. Hughes Aircraft Company's APG-70 radar 
system built with the new U-Series gate arrays has been installed in U.S. Air Force F-15 eagle aircraft. 
The HCMOS-11 gate arrays have an effective channel length of 1.1 microns, a complexity of up to 
40,000 gates, and can operate at 25 megahertz clock rate. Seventeen different designs of the U-Series 
gate arrays are used in 121 places on the standard avionics modules of the APG-70 programmable 
signal processor. The APG-70 is produced for later model F-15C/D and F-15E aircraft under contract 
from McDonnell Douglas Corporation. 

An advanced targeting aid will allow pilots to launch multiple Maverick missiles and provide 
maximum combat effectiveness during low-altitude, high-speed attacks. The pod-compatible 
Automatic Target Recognizer, under development by Hughes, receives imagery from an advanced 
infrared sensor and then uses statistical pattern recognition algorithms, combined with high-speed 
digital processing, to automatically detect, classify, and prioritize targets in the field of view. If desired, 
the system can make target selection and automatically fire the missiles. Several missiles could be 
launched in seconds, enabling the pilot to complete the mission quickly, possibly in a single pass. 

An advanced concept in helicopter dipping sonar will provide a significant increase in anti-submarine 
warfare (ASW) capabi lity. Under development by Hughes for the U.S. Navy's Airborne Low Frequency 
Sonar (ALFS) program, the new sonar is designed to operate from both the LAMPS MKIII and the 
CV helicopters. This will enhance the Navy's Airborne ASW effectiveness in both inner and middle 
zones of battle group deployment. Hughes, and its teammate Thompson Sintra ASM, will demonstrate 
the performance of this new sonar in flight tests aboard an SH-60B helicopter in early 1989. The team's 
ALFS concept embodies leading-edge technologies in the areas of high gain acoustic arrays, electro
mechanical kinematics, fluid dynamics, signal processing and man-machine interfaces. 

A new generation air-to-air missile is two-thirds more reliable than earlier versions. The AIM-54C+, 
a third generation Phoenix missile built by Hughes for the U.S. Navy, demonstrated its reliability in 
laboratory and flight tests which included subjecting the missiles to the extremes of temperature and 
vibration that would be encountered during extended duty on board aircraft. The Phoenix missile is the 
Navy's primary long-range fleet defense weapon used exclusively with the F-14 Tomcat aircraft and the 
Hughes AWG-9 weapon control system. The Phoenix was the first air-to-air missile that could be 
launched in multiple numbers, each one against a different target. 

A new technique for packaging large-scale integrated circuit (IC) chips will permit much denser 
packaging on the substrate than previously possible. High-density multichip interconnect (HDMI) 
technology, being developed by Hughes, is designed to meet the needs of the next generation of 
VHSIC II hybrid circuits, which require dense packaging with no signal degradation at frequencies over 
100 MHz. HDMI packaging achieves these results using a multi-layer substrate, a polymer dielectric 
highly suited to fine line metallization processing, and lithography techniques capable of producing 
IO-micron line widths. The technology is expected to be used in radar, sensing, tracking and 
guidance programs. 

For more information write to: P.O. Box 45068, Los Angeles. CA 90045-0068 

HUGHES 
© 1989 Hughes Aircraft Company Subsidiary of GM Hughes Electronics 



AIR FORCE CREWS ACREE: 
CiBU-15 IS '•N UNQUALIFIED SUCCESS.'' 
"Anytime you can deliver two weapons on target, it's fantastic ... very good standoff 
capability, pinpoint accuracy .... " 
In more than 40 launches by U.S. Air Force operational squadrons, GBU-15 has demon
strated an impressive hardware reliability record. 
"Everything went as advertised." 
Operational crews have launched GBU-15s from low and high altitudes at the Pacific, 
Nellis, Eglin, Point Mugu and China LCikes test ranges, scoring hit after hit under such 
realistic threat conditions as the Air Force's Red Flag exercises. 
" .. . simple to load ... one of the better programs ... " 
GBU-15 is effective against an array of targets-airfields, surface-to-air missile sites, 
radars, bridges, tunnels, ships and hardened hangars. 
" .. . you couldn't ask for anything better ... a high proba-
bility of destroying any target." 
GBU-15. It's accurate, deployed and flies to the target so 
your aircraft doesn't have to. And it's a Hordable. The Air 
Force is actually paying 35 percent less for GBU-15 today 
than when production began in 1980. Missile Systems 
Division, Electronics Operations, Rockwell 
Intiernational, 1800 Satellite Blvd., Duluth, Georgia 30136. 
Phone (404) 476-6300. 

~I~ Rockwell 
~.~ International 

.. . where science gets down to business 

Aerospace / Electronics / Automotive 
General Industries / A-B Industrial Automation 
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Squadron, 23d Fighter Group. A Maj. 
Robert Costello, he was KIA in the lat
ter part of 1943. This information is to 
do a profile on his life. Photos will be 
helpful or copies of same. 

Also I would like to know of any AVG 
men who left China and went to the 
Philippines before the surrender 
there. This information is crucial to 
ascertain if a man named Mouleuko, 
Molenko, or Baluko (pronounced 
somewhat like that) was in the Philip
pines as a fighter pilot around that 
time. 

William T. Cote 
P. 0 . Box 123 
Fall River, Mass. 02722 

Phone: (508) 764-0313 

I am trying to locate three men who 
were on the crew of the B-29 Lancer, 
based on Guam during World War II. 
Stanley A. Lapinski, Charles L. Har
din, and William P. Yarns were at
tached to the 62d Squadron, 39th 
Bomb Group, Twentieth Air Force. 

Glen C. Durkin 
109 Seneca Rd. 
Rochester, N. Y. 14622 

Phone: (716) 467-7698 

Collectors' Corner 
I am in possession of a complete set 

of technical manuals (still in the leath
er case) for a B-24A aircraft from 
World War II. They include airframe, 
electronics, engine, etc. I am looking 
for a worthy cause . to donate these 
manuals to, be it a museum or an air
craft society. Contact me for more in
formation. 

Ernest L. Dunbar 
Box 161 
APO N. Y. 09127 

I am a Turkish university student 
and interested in military aviation very 
much. I have a photograph collection 
about aircraft. I have also started a 
collection of squadron patches, be
longing to both US and its allies. Any 
donations of patches from readers 
will be greatly appreciated. You can 
contact me at the address below. 

Mete Alpaslan 
Elazig Cimento Fabrikasi 
Lojmanlari No: 4 
Elazig, Turkey 

B-26s at Monte Cassino 
Your February Anniversaries states: 

"February 15, 1944: The Abbey of 
Monte Cassino, Italy, is destroyed by 
254 American B-17s and B-25s attack
ing in two waves." 

ApJ?roximately seventy-two of 
those aircraft were Martin B-26s of 
the 319th Bomb Group. I know be-

AIR FORCE Magazine / May 1989 

cause I was the flight engineer/top 
turret gunner on one of them. 

H. A. Watson 
Oklahoma City, Okla. 

Bias and Myopia 
Your March edition was excellent! 

You and your staff are to be com
mended. 

I particularly enjoyed and learned 
from the articles by Thom Shanker 
and Harriet Fast Scott. Mrs. Scott is 
always instructive, and if you exist 

only to give her a forum for education, 
you accomplish a major task. 

My only quibble, and it is just that, is 
your omission of sea-based forces 
·from what otherwise appears to: be a 
complete and excellent description of 
"Strategic Missiles" in John Taylor's 
"Gallery of Soviet Aerospace Weap
ons." This comment highlights my 
bias, but also points out your myopia. 

Rear Adm. W. J. Holland, Jr., 
USN (Ret.) 

Fairfax, Va. 
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Capitol Hill 

Washington, D. C. 
ICBM Consensus? 

A compromise that would fund 
both the rail-garrison Peacekeeper 
ICBM (in which two ten°warhead 
ICBMs would be carried on trains 
based at existing military facilities) 
and the Midgetman Small ICBM may 
be in the works. Accord ing to testi
mony before the House Armed Ser
vices Committee by Air Force Chief of 
Staff Gen. Larry D. Welch, if both pro
grams continue at a normal pace 
(with initial operating capability for 
the rail-garrison Peacekeeper in 1992 
and the SICBM in 1994 or 1995), cur
rent Air Force ICBM modernization 
budgets will fall only $50 million short 
in Fiscal Year 1990 and $4.1 billion 
short through FY '94. 

According to General Welch, an ad
ditional 500 rail-garrison Peacekeep
er warheads would cost $9.1 billion, 
whi le 500 SICBM warheads would 
cost $24.8 billion . The cost to move 
the fifty Peacekeepers now deployed 
in silos to rail-garrison basing would 
be $5.6 billion. A number of legisla
tors have indicated the possibility of a 
congressional consensus on ICBM 
modernization this session. 

General Welch also indicated that 
further Air Force budget cuts would 
mean stretch-outs of major acquisi
tion programs, the six largest being 
the 8-2, the F-16, the F-15E, the C-17, 
the Advanced Tactical Fighter, and the 
Milstar military satellite program. He 
voiced opposition to further cuts in 
the al ready-slashed 8-2 Stealth 
bomber program, force structure, 
and readiness and sustainability. 

General Welch opposed "carry
hard" basing for ICBMs, a basing 
mode recently resurrected by a panel 
that included the chairmen of the 
House and Senate Armed Services 
Committees (HASC and SASC), Rep. 
Les Aspin (D-Wis.) and Sen. Sam 
Nunn (D-Ga.). Carry-hard basing in
volves placing missiles in hardened 
canisters that can be hidden in a large 
number of relatively inexpensive 
silos. General Welch described carry
hard as more expensive (about $40 
bill ion for 500 Small ICBM warheads), 
less able to withstand Soviet counter-
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measures, and less satisfactory op
erationally. 

Welch, McGovern Testify 
The Air Force will pursue a three

fold approach to "leverage" its invest
ments in a constrained budget en
vironment, according to testimony by 
Acting Air Force Secretary James 
McGovern anc Gen. Larry Welch be
fore the House Appropriations Defense 
Subcommittee. The three elements: 
ensuring the readiness of forces al
ready fielded, improving existing sys
tems with cost-effective modifications 
and upgrades, and developing new 
systems that take advantage of US 
technological superiority-but "only 
when the need clearly requires" ex
ploitation of advanced technologies. 

Secretary McGovern and General 
Welch said that the top Air Force pri
ority is to recruit, train, motivate, and 
retain good people. The Secretary 
and the Chief both called for con
tinued congressional support for a 
targeted pilot bonus, improved Avia
tion Career Incentive Pay, and the pro
posed 3.6 percent military pay raise. 
Air Force priorities within the overall 
task of building and maintaining 
forces are "to modernize strategic 
forces, maintain a high level of read
iness and sustainability, increase air
lift capability, modernize tactical 
forces, and integrate our improved 
ability to operate in space into ever}' 
mission area." 

Piotrowski on ASAT 
Rep. Ron Dellums (D-Calif.), Chair

man of the HASC Research and De
velopment Subcommittee and in the 
past a staunch opponent of DoD's 
antisatellite (ASAT) effort, indicated 
that he will try to block a Pentagon 
reprogramming of funds to quickly 
develop a limited-capability lase~ 
ASAT. The reprogrammed funds 
would be used to modify a Mid-Infra
red Advanced Chemical Laser (MIR
ACL) at Wh ite Sands, N. M., to provide 
it with the capability to damage sen
sitive parts of Soviet satellites. 

The Soviet Union has a reliable, 
thoroughly tested antisatellite (ASAT) 
system capable of threatening satel-

li tes in low earth orbit, a robust 
launch and support infrastructure, 
and a "warfighting attitude in space" 
-all of which the US lacks, according 
to Gen. John Piotrowski, Commander 
in Chief of the US Space Command, 
in HASC testimony. At the same time, 
the Soviets are rapidly becoming 
more dependent on their space as
sets. General Piotrowski argued that 
these trends make development of a 
US ASAT system critical. 

General Piotrowski contended that 
an arms-control agreement banning 
ASATs would be unverifiable because 
ASAT capabilities are inherent in 
many other space systems. Even if it 
were verifiable, he said, he would op
pose a ban because Soviet reconnais
sance satellites pose serious threats 
to US terrestrial forces. 

Pay for SES 
Representative Connie Morella (R

Md.) has introduced a bill to boost the 
Senior Executive Service pay by 
twenty percent, and Rep. Mary Rose 
Oakar (D-Ohio) is preparing a bill that 
would authorize a thirty percent in
crease. The measures are intended to 
restore the purchasing power of sal
aries for key people-including ad
ministrators, scientists, engineers, 
and senior civilians in the military de
partments-,haJ have not kept pace 
with inflation and fal I far short of com
parable private sector pay. Further 
legislation would be required to pro
vide for a general officer pay raise. 

An effort to provide SES employees 
a fifty-one percent increase, linked 
with a congressional pay hike, was 
defeated by Congress in February. Ef
forts are also under way to increase 
the two percent FY '90 pay raise for 
Civil Service personnel to 3.6 percent, 
as proposed for the military. 

Closings Move Forward 
The House Armed Services Com

mittee voted 43 to 4 to disapprove a 
resolution that would block the 
closures recommended by the Com
mission on Base Realignment and 
Closures. The Commission's recom
mendations will go into effect unless 
Congress votes to disapprove them. ■ 
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A round trip ticket into hostile territory: 

Surface-to-air missile threats against 
tactical aircraft have grown more 
sophisticated. That means the U.S. Air 
force needs improved self-protection 
capabilit:.es for its aircraft. 

The ansNer: Raytheon's ALQ-184. 
An update of an existing ECM 
jamming pod, the new system will 
enable aircraft tc cope with any 
foreseeable radar-guided threat right 
through the 1990s. 

The key to the ALQ-184 is 
Raytheon multibeam technology. 
T,rough its use, the older pod's single 
high-po\\'er transmitter tube was 
replaced by a bank of reliable mini-

tubes that feed a high-gain antenna 
array. 

Results: The new system has 
greater sensitivity, faster response time, 
and higher effective radiated power. 
It can detect threat signals and direct 
high-power jamming signals against 
multiple hostile radars. 

And because the ALQ-184 uses 
multiple mini-tubes instead of a single 
big one, even the loss of several tubes 
will not disable the system. 

Fully maintainable by Air Force 
personnel, the ALQ-184 and its 
support needs are now in production. 
It's another example of how Raytheon's 



the ALQ-184. 

long experience with system funda
mentals can improve an older system's 
capabilities. 

For more information, write 
Raytheon Company, Government 
Marketing, 141 Spring Street, 
Lexington, MA 02173. 

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

Raytheon 
Where quality starts with.fimdamentals 



TRACK RECORD 

1 SWifter 
Responses 

I Time afte· time, 
Rafael has proven that it can 
get critical systems into 
action in record time. 

Python -3 Boasting the 
highest hit track record, the 
third generation Python air
to-air missile, with versatile 
acquisition and launch, meets 
all operational reqJiremen1s -
from very close air combat to 
long range interception. All
aspect capability and a 
supersensitive infrared 
detector keep you right on 
target. 

2 Innovative 
SOiutions 

I For over four 
decades, Rafael's innovative' 
systems have accumulated 
a track record of countless 
successful missions. 

SEWS Raphael's Shipborne 
EW Suites (SEWS) for a • 
variety of naval platforms 
feature sensitive -60dBm 
and accurate 2 degree, 
1.5MHz IDF/IFM re~eivers. 
The transmitter subsystem, 
based on very higr ERP 
multi-beam array 
transmitters, can handle up 
to 8 threats simultaneously. 

3 cost-effective 4 All Under 
Projects one ROof 

I In project I Throughout the 
after project, Rafael has years, Rafael's total project 
demonstrated its capability has fueled fully 
conformance to budgetary operational solutions in 
constraints. Delivering record time. Keeping you a 
systems designed for cost- critical step ahead of the 
conscious military enemy. Every time. 
operations. 

Nite-Lite A high 
performance, modular, easy 
to use long-range target 
location/acquisition system -
incorporating a FUR, laser 
rangefinder and goniometer
for around the clock 
operations in the most 
adve-rse weather conditions. 
Detects personnel and low 
flying aircraft. 

Stratus Cost-effective and 
application-oriented, an 
innovative balloon-borne 
COM INT and ELINT 
collection system. The 
system comprises an 
aerostat, special purpose 
payload, tether, mooring 
system and ground support 
system. 

Time after time, Rafael has demonstrated that when experts and facilities get together, you gain the lead. Through 
joint ventures or turnkey projects, Rafael translates ideas into action. 

~ RAFAEL 
Advanced 11/ssi/e Systems • Guided and Unguided W~n Systems • Thermal Imaging• Electronic: Warfare• C3 t ·• Annor and Anti-Annor 

Rafael P.O.B. 2082, Haifa 31021 , Israel, Tel: (4)70696E-.Tlx: 471508 VER::D IL. Fax: (4)794657. 
U.S.A. Tel: (202)3E4-5571 . Tix: 25-904152. Fax: (202)364-.5529. 

Europe, W. Germany Tel: (228)823 257 Tix: 885421 ISRA D. Fax: :228)823353. 
Singapore Tel: (65)73.J-9120Tlx:: RS55125 RAFSIN. Fax: (65)734-8861. 
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Edited by Colleen A. Nash, STAFF EDITOR 

1960 1965 1970 

No Letup in Pact Production 

31,400 

Tanks 

8,500 

Tactical Combat & Interceptor Aircraft 

1975 

Fiscal Year 

1980 

54,300 

Soviet 

1985 1988 

Other Armored Vehicles 

175 

Major Surface Warships 

The Megatonnage Shift 

Thirty years ago, Soviet nuclear forces 
had far less megatonnage In their 
weapons than US forces did. Today, the 
situation Is reversed. One reason is that 
the United States has Introduced safer 
and more effective systems while reduc• 
Ing the number of weapons and their 
total explosive power. 
Source: Do0 Annual Report to Congress, FY '90. 

Field Artillery, Mortars, 
and Rocket Launchers 

Attack Submarines 

Non-Soviet Warsaw Pact Soviet Union - Non-U.S. NATO - United States I 
This ~hart shows the production of selected weapons for NATO and Warsaw Pact forces from 1979 to 1988. According to the DoD 
Annual Report to Congress, the Warsaw Pact will maintain Its quantitative advantage over NATO In most categories of weapon systems 
and Is positioned to hold that advantage for at least the next five years-even If reductions proposed by Gorbachev are implemented. 
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The Aerospace Education 
Foundation will begin this 
new program in 1990 with 
ten awards to AFROTC 
graduates working toward 
advanced degrees. 

The von Kannan 
scholarships 
BEGINNING next year, Air Force ROTC graduates 

working toward advanced degrees in science, math
ematics, and engineering will be eligible for von Karman 
scholarships, newly established by the Aerospace Edu
cation Foundation. Ten awards of $5,000 each will be 
made the first year, according to James E. Keck, Presi
dent of the Foundation. 

The scholarships are named for Dr. Theodore von 
Karman, the renowned science advisor to the Army Air 
Forces in World War II, who was asked by Gen. H. H. 
"Hap" Arnold in 1944 to organize and chair a Scientific 
Advisory Group. This group published two classic re
ports, "Where We Stand" and "Toward New Horizons," 
and was later replaced by the Scientific Advisory Board, 
also chaired by von Karman. 

The first group of scholarship recipients will be 
chosen from the body of AFROTC cadets graduating in 
1990. The grants will apply to graduate work they pursue 
before beginning active duty with the Air Force. 

In subsequent years, the number of scholarships 
could increase, President Keck said. The Foundation 
has placed an initial sum of money in a special scholar
ship fund. It will now seek to build the endowment with 
contributions from APA chapters and corporate sup
port. 

Gerald V. Hasler, Chairman of the Foundation's 
Scholarship Committee, explained the two plans by 
which donations can be made. Each "share" contribu
tion of $200 will be held in the scholarship account until 
it can be combined with twenty-five other "share" dona
tions to create one of the ten basic scholarships each 
year. 

A contribution of $5,000, however, will add an addi
tional scholarship to the number awarded. While donors 
may not designate the individual recipient of a scholar
ship thus created, they will be able to designatethe state 
or the school from which the recipient is to be selected. 

President Keck and Mr. Hasler emphasized that one 
hundred percent of the donations to the fund will be 
awarded in scholarships. None of the money will be used 
for administrative or fund-raising purposes. 
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AEF's newest scholarship is named for Dr. Theodore von 
Karman (1881-:1963), scientist, engineer, and teacher, who 
shaped Air Force and NATO science policy for nearly two 
decades. 

Application forms and further information will be pro
vided to AFROTC detachments this fall. Applications 
must be received by the Aerospace Education Founda
tion no later than February 1, 1990. A committee of 
Foundation trustees and advisors will select the win
ners, and awards will be announced in May 1990. 

President Keck pointed out that the von Karman 
scholarships will complement existing scholarships 
given by APA chapters and state organizations. These 
programs raise and award about $50,000 a year. Mo.st 
recipients are cadets in Junior or Senior AFROTC or in 
the Civil Air Patrol. 

Susan Marler, Program Director of the Foundation, 
said that 190 Air Force Association chapters have indi
cated an interest in grants and scholarships, at both local 
and national levels. 

According to the Department of Education, graduate 
school costs range from $6,500 to $15,500 per year at 
present and will probably rise by ten percent next year. 
A von Karman scholarship alone will not finance a 
Master's degree--but it will provide a big step toward 
that goal for an enterprising young officer. ■ 
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Aerospace World 

By Jeffrey P. Rhodes, AERONAUTICS EDITOR 

Washington, D. C. * President George Bush has 
quelled what was becoming a raging 
controversy in both the Administra
tion and Congress over the proposed 
FSX fighter deal between the US and 
Japan. As a compromise, the Presi
dent will let the cleal go through but 
will apply safeguards that will prevent 
Japanese contractors from getting 
access to the most important technol
ogy involved with the fighter. 

In late 1987, the Japanese Defense 
Agency decided to base its FSX 
(Fighter Support Experimental) on 
the General Dynamics F-16C Block 40 
aircraft, rather than build an indige
nous fighter. The Japanese want to 
build 130 to 150 aircraft at a cost of 
$8.3 billion. 

Last November, the two countries 
signed a Memorandum of Under
standing (MOU) that cleared the way 
for industry negotiations to begin in 
earnest on development work shares 
and equipmentforthe FSX, which the 
Japanese have designated SX-3. Ja
pan will bear all development and 
production costs, and US firms will 
receive between thirty-five and forty 
percent of the work on the aircraft. 

In mid-January, it was announced 
that General Dynamics would use 
Japanese composite material tech
nology to build two wingsets for the 
prototypes that Mitsubishi Heavy In
dustries, Ltd., the lead Japanese con
tractor, will be building. Manufactur
ing two sets of wings would reported
ly give GD a full understanding of the 
materials Japan will be using to build 
the FSX. This knowledge, plus the 
benefits to be gained from the FSX's 
active-element phased-array radar (a 
first for a fighter aircraft) being devel
oped in Japan, would be the US's pri
mary technology benefit from the 
deal. 

The controversy came to a head in 
March when US Secretary of Com
merce Robert Mosbacher asserted 
that the information the US would be 
giving to the Japanese would enable 
them to start a commercial aircraft . 
industry (which the Japanese have 
stated they want to do) and would be 
unfair to US commercial aircraft 
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A great deal of controversy has sprung up over the proposed FSX fighter deal 
between the US and Japan. President Bush has reached a compromise decision over 
the new fighter, which is based on the General Dynamics F-16C Block 40 aircraft. 

builders. National Security Advisor 
Brent Scowcroft and Secretary of 
State James Baker argued that the 
deal should go through unchanged. 

The President's compromise does 
not involve modifications to the MOU, 
but does request clarification of a few 
points. The President wants formal 
assurances that US firms will get forty 
percent of the production workshare. 
The White House also wants to ex
clude software source codes that in
tegrate the radar, avionics, and weap
ons. 

The compromise is seen as a major 
victory for Secretary Mosbacher, who 
also received a Presidential promise 
to include the Commerce Depart
ment in any future deals. The "clarifi
cations" are seen as a concession to 
Congress. Once the proposed ar
rangement is formally presented to 
Congress, the legislators will have 
thirty days to approve or recommend 
rejection of the deal. Although the 
deal is expected to pass eventually, 
long, possibly bitter, discussions are 
expected in Congress. Another major 
controversy expected to rise with the 
deal is the export of engine technolo
gy to the Japanese. 

* It took a while to lift off, but once it 

got going, the year's first space shut
tle mission was nearly flawless. The 
STS-29 mission overcame several de
lays and, finally got under way from 
Pad 39B at the Kennedy Space Center 
in Florida at 9:57 a.m. on March 13. 

The flight had been delayed for al
most a month because technicians 
needed time to replace the high
speed turbopumps in the shuttle or
biter's main engines. The pumps were 
replaced while Discovery sat on the 
pad, marking the first time .a major 
repair had been performed while the 
orbiter was vertical and out of the ve
hicle assembly building. 

Mission specialists Robert Spring
er (a space rookie) and James Buchli, 
both Marine Corps colonels, launched 
the fourth Tracking and Data Relay 
Satellite System satellite (TDRSS-4) 
the first afternoon of the flight. TDRSS-4 
was carried to geosynchronous orbit 
(22,300 miles) at a stationary point off 
the east coast of South America by 
the Air Force-developed inertial up
per stage. The satellite launch, the 
major goal of the mission, completes 
the TDRSS constellation and will al
low NASA to close six earth tracking 
stations. 

TDRSS-4 replaces TDRSS-1, which 
now becomes the on-orbit spare. 
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Along with TDRSS-3 (in orbit over the 
Pacific), TDRSS-4 gives NASA the ca
pability to be in contact with the 
space shuttle and other spacecraft 
more than eighty percent of the time, 
instead of fifty percent of the time as 
in the past. Because of the two satel
lites, the length of the communica
tions blackout when Discovery reen
tered the atmosphere was greatly 
reduced . Contel operates the TRW
built TDRSS satellites for NASA. 

An electrical system problem 
threatened to shorten the flight, but 
the astronauts turned off some equip
ment on the orbiter to conserve 
power. The problem, fluctuations in 
the manifold pressure on one of three 
cryogenic hydrogen tanks, was really 
only faulty instrument readings, and 
the crew was allowed to return to full 
power. 

The rest of the days in space were 
spent conducting experiments and 
making movies. The experiments in
cluded protein crystal growth, a study 
of the effects of weightlessness on 
chicken embryos, and a separate 
effort to see how weightlessness ef
fects broken leg bones in rats. An ex
periment to test a potential cooling 
system for the space station Freedom 
was also conducted. 

Dr. James Bagian, M.D., a civilian 
astronaut, conducted several medical 
experiments, including one in which 
blood flow was measured in Mission 
Commander Michael Coats's head. 
The experiment was televised ; and Dr. 
Bagian noted with a smile that there 
was indeed blood flow in the Navy 
captain 's head. Discovery pilot John 
Blaha, an Air Force colonel, was the 
principal operator of the 70-mm IMAX 
camera used to film pollution in the 
atmosphere for a feature film that will 
premiere next spring. 

After seventy-nine orbits, the twen
ty-eighth shuttle flight concluded 
with a landing at Edwards AFB, Calif., 
at 9:36 a.m. on March 18. A near-rec
ord crowd of almost 500,000 people 
watched the landing on runway 22 at 
Edwards. The concrete runway was 
used to test the redesigned brakes on 
the shuttle orbiter. 

Damage to Discovery was minimal. 
Eighty-two thermal protection tiles 
were slightly damaged, and only ten 
of the tiles will have to be replaced. 
Nearly 200 tiles were damaged on At
lantis after STS-27 last December 
when the insulation of the nose cap 
on the solid rocket booster (SRB) 
came off during launch. A new type of 
insulation bonded in a new way was 
used on STS-29, and this solved the 
problem. Other damage included a 
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With the successful launch of the fourth 
Tracldng and Data Relay Satellite 
System sateHite on the last shuttle 
mission, the three-satellite constellation 
is now complete. 

small leak in one of the shuttle's main 
engines, a cracked reinforcing ring 
frame on one SRB, and damage to the 
thrust vector control mechanisms on 
bott, SRBs at splashdown. 

STS-29 was the first space mission 
dunng which a woman, Lisa Malone, 
acted as the "Voice of Shuttle Con
trol '' for TV. STS-28, a dedicated De
panment of Defense mission, will not 
be launched until July, after STS-30 is 
launched. 

* With more than $5 billion worth of 
prime contracts and $3 billion more to 
its divisions and subsidiaries in FY 
'88, McDonnell Douglas has retained 
the top spot in the Department of De
fense's annual listing of its top 100 
contractors. McDonnell Douglas, 
hea,jquartered in St. Louis, Mo., gar
nered the top spot for the second con
secutive year and has now been 
ranked first in four out of the last five 
listings. 

The biggest mover at the top of the 
rankings was Tenneco Inc., which 
moved from thirteenth to third place 

($2.05 billion in FY '87 to $5.06 billion 
in FY '88) on the strength of the air
craft carrier and Los Ange/es-class at
tack submarine contracts it received 
last year. Grumman ($2.8 billion in FY 
'88 down from $3.4 billion in FY '87) 
was the only firm to fall out of the FY 
'88 top ten. Seven firms in the top ten 
of the latest rankings did a lower busi
ness dollar volume than they did in FY 
'87. 

The top ten firms of FY '88, with 
dollar value of all contracts awarded 
to the parent company and its divi
sions and that firm's FY '87 rank, are 
shown in the accompanying box. 

The total value of the FY '88 DoD 
contract awards was $137,049,236,000, 
or about four percent less than the 
$142,482,708,000awarded in FY '87. Of 
that total, $90,129,842,000 was awarded 
to the top 100 concerns, or about six 
percent less than the $95,354,393,000 
awarded to .the top 100 in FY '87. 

Twenty firms did more than $1 bil
lion in business with DoD in FY '88, 
which was two fewer companies than 
were in the "billion dollar club" in 
both FY '86 and FY '87. Fourteen firms 
not listed in the FY '87 tally made the 
top 100 in FY '88. The 100th-ranked 
company, Figgie International Inc., 
received contracts that totaled 
$128,683,000. 

* The computer revolution has 
brought change to almost every area 
of modern life. Few fields of endeavor 
have felt the impact of the computer 
revolution so keenly as aeronautics 
has. In recognition of the changes the 
computer has brought, the Smithson
ian Institution's National Ai r and 
Space Museum will open a new per
manent gallery this month called 
"Beyond the Limits : Flight Enters the 
Computer Age. " 

This new gallery, which opens to 
the public May 12, will be organized in 
seven exhibit areas to illustrate the 
primary applications of the computer 
in aerospace-design, aerodynam-

The Top Ten 

Finn 
1. McDonnell Douglas Corp. 
2 . General Dynamics Corp. 
3. General Electric Co. 
4. Tenneco Inc. 
.5. Raytheon Co. 
6. Martin Marietta Corp. 
7. General Motors Corp. 
8. Lockheed Corp. 
9. United Technologies Corp. 

10. The Boeing Corp. 

Contract Values (OOOs) 
$8,002,741 

6,522,124 
5,700,635 
5,057,922 
4,055,346 
3,715,106 
3,550,180 
3,537,656 
3,508,055 
3,017,839 

FY '87Rank 
1 
2 
3 

13 
6 
7 
5 
4 
8 
9 
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ics, computer-aided manufacture, 
flight testing, air operations, flight 
simulators, and space operations. 

Each exhibit area will include at 
least one interactive computer termi
nal so visitors can see for themselves 
the kinds of tasks that computers per
form. One of the interactive terminals 
will allow visitors to design and 
"launch" rockets into space. This pro
gram was the winning entry in a na
tionwide software-writing contest co
sponsored by the museum and Apple 
Computers. 

The winning program was written 
by two juniors and a sophomore at the 
California Institute of Technology in 
Pasadena, Calif. This program, plus 
one or two others, will be on display 
later this year at the museum's booth 
in the US Pavilion at the Paris Air 
Show. 

Other exhibits in the new gallery in
clude a flight-ready backup to the 
Mariner 10 probe, which was the first 
man-made object to fly past more 
than one planet; a full-scale mockup 
of the Grumman X-29 Forward Swept 
Wing technology demonstrator, an 
aircraft so inherently unstable it 
could not fly without the aid of com
puters; and a Cray-1, one of the first 
production supercomputers. As an il-
1 ustration of computer-aided man
ufacturing, a robot will "build" and fly 
paper airplanes. 

* AWARDED-Col. Roger L. Grims
ley, Deputy Commander of the 67th 
Tactical Reconnaissance Wing at 
Bergstrom AFB, Tex., has bee.n 
named the winner of the Aviator Val
or Award for 1988. While he was flying 
a routine RF-4C training mission last 
spring, both of Colonel Grimsley's en-

Our front-cover "Portrait of the Force" 
was taken at Andrews AFB, Md., by Larry 

Chapman. The participants, 
representing 571,000 members of 

today's active-duty USAF plus their Air 
Force Reserve and Ai; National Guard 

counterparts, are (from left to right and 
front row to back): SSgt. Stephanie R. 

Watson, 21-years old, an in-flight 
passenger service specialist; Capt. 

Peter Q. Nyce, 30, Air National Guard 
F-4D pilot; SSgt. William L. Campbell, 27, 

electrician; 1st Lt. Chinran Chang, 31, 
operating-room nurse at the Malcolm 
Grow Medical Center; SSgt. Robbie L. 

Turner, 25, security policeman; SrA. 
Elizabeth Velazquez, 24, ground radio 

technician; CMSgt. Gary R. Mayner, 42, 
DCANG weapons specialist; SrA. 
Christopher T. Joe, 21, education 

specialist; Lt. Col. Darrel A. Massey, 42, 
89th Military Airlift Wing navigator; SSgt. 
Wayne Sears, 32, SAAM cargo specialist; 
TSgt. Randall J. Morris, 32, C-141B crew 

chief; and Sgt. Jim Nunley, 26, jet engine 
mechanic. 

AIR FORCE Magazine / May 1989 

gines caught fire. Keeping the plane 
flying long enough to avoid popu
lated areas, Colonel Grimsley ordered 
a bailout seconds before the aircraft 
hit the ground. The Aviator Valor Award 
is given for performing a conspicuous 
act of valor during an aerial flight. 

TSgt. William A. Wray, a C-5 flight 
engineer with the 436th Military Airlift 
Wing at Dover AFB, Del., has been 
named as winner of the Cheney 
Award for 1988. Last spring, Sergeant 
Wray was performing ground duties 
before takeoff from Islamabad, 
Pakistan, when he noticed a fire in his 
aircraft's wheel well. Sergeant Wray 
single-handedly kept the fire under 
control until firefighters arrived. The 
Cheney Award is presented to an indi
vidual who performs an act of valor, 
extreme fortitude, or self-sacrifice in a 
humanitarian interest in connection 
with an aircraft. 

Dr. Robert R. Barthelemy, Air Force 
Systems Command's senior civilian 
program director for the National 
Aerospace Plane Joint Program Of
fice (NASP JPO) at Wright-Patterson 
AFB, Ohio, has been named the win
ner of the Gen. Thomas D. White US 
Air Force Space Trophy for 1988. Re
sponsible for the direction and man
agement of the program to build and 
test a hypersonic aircraft, Dr. Bar
thelemy, through his guidance and 
leadership, has made the NASP pro
gram so far a great achievement. The 
trophy is awarded for outstanding 
contributions to the nation's aero
space progress during the previous 
calendar year. 

A C-5 crew from the 436th Military 
Airlift Wing at Dover AFB, Del., has 
been named the winner of the Mac
kay Trophy for 1988. Flying out of 

Rhein-Main AB, West Germany, last 
spring, the crew carried highly sen
sitive Department of Energy equip
ment to the Soviet Union to monitor 
Soviet nuclear device testing. Under 
many restrictions and limitations, the 
crew used its training and experience 
to make the mission a success. The 
crew members were: Capt. Michael 
Eastman, Maj. John Cirafici, Capt. 
James Runk, Capt. Kelly Scott, 
SMSgt. Arthur Vogt, MSgt. Robert 
Downs, MSgt. Charles Finnegan, 
MSgt. James Maurer, MSgt. William 
Tobler, TSgt. William Nunn, Jr., SSgt. 
Timothy Hahn, Sgt. Andrew Benucci, 
Jr., and Sgt. Thomas Siler. The Mac
kay Trophy is given for the most mer
itorious flight of the year. 

One of the largest incentive award 
checks ever presented by the Air 
Force was given to Westinghouse 
Electric Corp. in ceremonies on 
March. 6. The $6.7 million award was 
given to Westinghouse for reliability 
improvements made by the company 
to the AN/APG-68 radar used in the 
General Dynamics F-16C/D aircraft. 
The improvements allow the radar to 
operate for more than 100 hours with
out any maintenance actions, which 
is a reliability increase of more than 
150 percent in fwo years. These im
provements will save the Air Force 
more than $60 million in radar spares 
and repairs. 

A bronze bust and plaque honor
ing Maj. Fernando Ribas-Dominicci, 
whose F-111 was downed during Op
eration Eldorado Canyon, the 1986 at
tack on terrorist strongholds in Libya, 
will be dedicated at Laughlin AFB, 
Tex., on May 26. (See "Aerospace 
World," March '89 issue, p. 34.) Major 
Ribas-Dominicci entered undergrad-
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May Anniversaries 
• May 5, 1914: A patent for hinged inset trailing-edge ailerons is issued. 
• May 1fr27, 1919: Navy Lt. Cmdr. Albert C. "Putty" Read and a crew of five fly 

from Trespassy Bay, Newfoundland, to Lisbon, Portugal, via the Azores, in the 
Curtiss NC-4 flying boat. This is the first crossing of the Atlantic Ocean by air. Two 
other NCs started the trip. but did not complete the flight. The trip took fifty-three 
hours and fifty-eight minutes of actual flying. 

• May 2, 1924: After Maj. Frederick Martin and Sgt. Alva Harvey, flying in the 
Douglas World Cruiser Seattle, crash into a mountain in Alaska on April 30, Lt. 
Lowell Smith is named commander of the Air Service's around-the-world flight. The 
th ree remaining owes take off May 3 to island-hop down the Aleutians. The 
Chicago, New Orleans, and Boston crews reach Japan by the end of the month. It 
takes Major Martin and Sergeant Harvey ten days to hike to safety. 

• May 16, 1929: AtthefirstAcademy Award ceremonies in Los Angeles, Calif., the 
Paramount movie "Wings" wins the Oscar for Best Picture for the years 1927-28. 
The World War I flying epic starred Richard Arlen, Buddy Rogers, and Clara Bow. A 
very young Gary Cooper played a minor character who was killed off. 

• May 1, 1934: Navy Lt. Frank Akers makes a blind landing In a Berliner✓oyce 
OJ-2 at College Park, Md., in a demonstration of a system intended for aircraft 
carrier use. In subsequent flights, he makes takeoffs and landings between NAS 
Anacostla, D. C., and College Park under a hood without assistance. 

• May 21, 1944: Operation Chattanooga Choo-Choo-systematic Allied air at
tacks on trains in Germany and France-begins. 

• May 9, 1949: The Republic XF-91 Thunderceptor jet/rocket hybrid successfully 
completes its first test flight at Muroc, cant. This unusual aircraft has variable 
incidence wings of inwrse taper design (wider at the tips than at the roots~ 

• May 11, 1949: President Harry S. Truman signs a bill providing for a 3,000-mile
long guided missile test range for the Air Force. The range is subsequently estab
lished at Cape Can8118ral, Fla. 

• May 25, 1954: A Navy ZPG-2 airship lands at NAS Key West, Fla., after staying 
aloft for 200.1 hours. Cmdr. M. H. Eppes, the airship captain, is later awarded the 
Distinguished Flying Cross. 

• May 28, 1959: Astrochimps Able and Baker are recovered alive from the Atlantic 
after their flight to an altitude of 300 miles in the nose cone of a PGM-19 Jupiter 
missile launched from Cape Canaveral. 

• May 11, 1964: The North American XB-70 Valkyrie is rolled out at Palmdale, 
Calif. Designed to fly at three times the speed of sound and at altitudes above 70,000 
feet, the XB-70 was originally planned as a manned bomber, but funding limitations 
only allow for two aircraft, to be used strictly for testing and research. 

• May 18-26, 1969: In the dress rehearsal for the moon landing,Apo/lo-f0astro
nauts Tom Stafford and Eugene Ceman fly the lunar module, nicknamed SnOOP'/, to 
within nine miles of the lunar surface. Astronaut John Young remains in orbit 
aboard Charlie Brown, the command module. (John Young is today the Special 
Assistant for Engineering, Operations, and Safety at the Johnson Space Center in 
Houston, Tex.) 

uate pilot training at Laughlin in June 
1976. The Laughlin Heritage Founda
tion of Del Rio, Tex., decided to estab
lish the memorial because of the pi
lot's t ies to Laughlin and because his 
wid ow, the forme r Blanca Linda 
Berain, is from Del Rio's sister city of 
Ciudad Acuna, Mexico. 

winner in the first buy of the In
creased Performance Engines (IPEs). 
Each contractor will build four IPEs in 
FY '89 to support a field service eval
uation. P&W will build sixty-four 
F100-PW-229 engines (fifty-six per
cent of the buy) in FY '90for F-15s and 
F-16s, while GE will build fifty F100-
GE-129 engines for F-16s only. P&W 
received contracts totaling $146.4 
million, while GE received contracts 
totaling $126.8 million for the IPEs, 
which will be in the 29,000-pound 
thrust class. 

* PURCHASES-The Air Force 
made its sixth and final Alternate 
Fighter Engine (AFE) buy on Febru
ary 27, and for the third straight year, 
Pratt & Whitney emerged as the win
ner. P&W will build seventy engines 
(sixty-four percent of the buy) with 
sixteen F100-PW-220 engines to go 
into F-15s and fifty-four engines to 
power F-16s. General Electric will 
build thirty-nine F100-GE-100 en
gines for F-16s only. 

Pratt & Whitney also emerged as the 
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The Army awarded LTV a $16.7 mil
lion contract to begin production of 
the Army's Tactical Missile System 
(ATACMS). The contract calls for the 
first sixty-six missiles plus equipment 
and spares. The thirteen-foot-long 
ATACMS missile has a range of more 
than sixty miles. Each of the missiles 

will contain 1,000 high-explosive 
bomblets in its warhead section. The 
missiles will be launched from the 
M270 Multiple Launch Rocket Sys
tem (MLRS) vehicle. ATACMS has 
bi~en in engineering development 
since 1986. The production ATACMS 
will be delivered in 1990. 

Under a new program called the 
Integrated Maintenance Information 
System (IMIS), the Air Force wants to 
develop a portable computer that an 
aircraft maintainer can use as a pri
mary source of information for tech
n i,cal data, maintenance instruction, 
troubleshooting, training, job report
ing, and ordering parts. Contracts 
were awarded to McDonnell Douglas 
($19,088,862) and General Dynamics 
($15,304,756) in mid-February to ana
lyze, design, develop, and test pro
tcItype systems. Next May, one con
tractor will be selected to continue 
the remainder of the fifty-six-month 
IMIS program. The IMIS system will 
consist of a workstation for use in the 
shop, a portable computer for flight
line use, and an aircraft panel for in
teracting with aircraft systems. 

* DELIVERIES-British Aerospace 
handed over the first Panavia Tor
nado ADV (Air Defense Variant) to 
Saudi Arabia on February 9. The first 
of twenty-four ADVs was slated to ar
rive in Saudi Arabia by April. The 
Royal Saudi Air Force has 120 Tor
nados (in two versions) on order. 

Raytheon delivered its first pro
d1L1ction AIM-120A Advanced Medium
Range Air-to-Air Missile (AMRAAM) 
in February 23 ceremonies at its plant 
in Lowell, Mass. This was the first of 
seventy-five missiles to be delivered 
under a $162 million Lot I contract. 
The company had previously deliv
ered fifteen qualification missiles to 
the Air Force for testing. Hughes, the 
lead AMRAAM contractor, delivered 
its first production missile last fall. 
The 33d Tactical Fighter Wing at Eglin 
AFB, Fla., will be the first operational 
unit to receive AIM-120As later this 
year. 

Sabreliner delivered the twenty
fourth and final rebuilt T-33 Shooting 
Star to Ecuador in late February. The 
rebuilt and modified aircraft, called 
Af-33s, have new Collins radio and 
avionics systems, a zero-time (rebuilt) 
Allison J33 engine, six hard points for 
3,000 pounds of ordnance, and a 
strengthened fuselage and wing 
st ructure. The aircraft, sold to Ec
uador through the Foreign Military 
Sales (FMS) program, had been 
stored at the Aerospace Maintenance 
and Regeneration Center at Davis-
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Litton leads the way with Total Quality Management 

Larry Frame 
President 

Guidance & Control Systems 
Litton Industries 

I am pleased to announce an 
innovative service to our customers. 
Beginning immediately we are off e:ring 
timely assistance to help in solving your 
problems and answering your questions 
about Litton Guidance & Control Systems 
navigation equipment. Call, toll-free, 
and a member of our Integrated 
Logistics Support Staff will respond to 
your question with an answer within 
two working days. 

The toll-free number is 
1-800-544-0879 and you can call any 
time, day or night. 

We're proud of our navigation 
equipment, the finest in the world, and 
we'll do anything we can to help keep 
it that way. Our collective knowledge 
is at your disposal. 

Litton 
Guidance & Control Systems 
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The Bell-Boeing V-22 Osprey tilt-rotor prototype made its first flight on March 19 at 
Bell Helicopter's Flight Research Facility in Arlington, Tex. The Osprey, which 
combines the vertical capabilities of the helicopter with the speed of a fixed-wing 
aircraft, will be used by the Marines, Navy, and the Air Force. 

Senior Staff Changes 

PROMOTIONS: To be Lieutenant General: Henry Viccellio, Jr. 
To be Major General: George B. Harrison. 
To be Brigadier General: Bruce L. Fister. 
To be ANG Major General: Philip G. Killey. 
To be ANG Brigadier General: Donald W. Shepperd. 

RETIREMENTS: B/G Maralin K. Coffinger; M/G Elbert E. Harbour; Gen. William L. Kirk; 
M/G Donald L. Lamberson. · 

CHANGES: Col. (B/G selectee) Charles C. Barnhill, Jr., from DCS/Pers., Hq. MAC, Scott 
AFB, Ill., to Cmdr., US Forces Azores, USLANTCOM, and Cmdr., 1605th MASW, Twenty
First AF, MAC, Lajes Field, Azores, replacing B/G James C. Mccombs ... M/G Edward P. 
Barry, from Cmdr., Ballistic Sys. Div., and Prgm. Dir., SICBM Office, AFSC; Norton AFB, 
Calif., to Vice Cmdr., ASD, AFSC, Wright-Patterson AFB, Ohio, replacing retired M/G Elbert 
E. Harbour ... M/G Gaylord W. Clark, from DCS/Plans, Hq. AFSPACECOM, Peterson AFB, 
Colo., to Vice Cmdr., Hq. AFSPACECOM, Peterson AFB, Colo., replacing retiring M/G 
Ralph E. Spraker ... AFRES B/G John J. Closner Ill, from Cmdr., 10th AF, AFRES, 
Bergstrom AFB, Tex., to Dep. to Chief, AFRES, Washington, D. C., replacing AFRES B/G 
Shirley M. Carpenter ... Col. (B/G selectee) J~mes L. Cole, Jr., from Spec. Ass't for Joint 
Matters, Joint Staff, OJCS, Washington, D. C., to IG, Hq. MAC, Scott AFB, Ill., replacing 
retiring B/G Floyd E. Hargrove ... Col. (B/G selectee) Robert E. Linhard, from Spec. Ass't 
to the Pres., and Sr. Dir., Def. Prgms. & Arms Control, NSC, The White House, Washington, 
D. C., to Dep. Dir., Strategic P&P, J-5, OJCS, Washington, D. C .... B/G Richard C. Milnes II, 
from Vice Cmdr., Warner Robins ALC, AFLC, Robins AFB, Ga., to Dir., Inter-American Def. 
College, Ft. McNair, Washington, D. C. 

B/G Ronald N. Running, from Ass't Dep. Dir., lnt'I Negotiations, J-5, OJCS, Washington, 
D. C., to Dep. Dir., lnt'I Negotiations, J-5, OJCS, Washington, D. C .... ANG Col. (ANG B/G 
selectee) Donald W. Shepperd, from Dep. Wg. Cmdr., 102d FIW, Otis ANGB, Mass., to Dep. 
Dir., ANG, Washington, D. C., replacing retiring ANG B/G John F. McMerty ... B/G Stanley 
0. Smith, f rom Cmdr., 45th AD, SAC, Pease AFB, N. H., to C/S, Def. Mapping Agency, OSD, 
US Nav. Obs., Washington, D. C .... Col. (B/G selectee) Michael J. Torma, from Chief, 
Quality Assurance Div., AFOMS, Bolling AFB, D. C., to Dir., Prof. Affairs & Quality As
surance, AFOMS, Bolling AFB, D. C., replacing retiring B/G Rufus M. DeHart, Jr .... Col. 
(B/G selectee) Ralph G. Tourino, from IG, Hq. AFSC, Andrews AFB, Md., to Cmdr., Ballistic 
Sys. Div., and Prgm. Dir., SICBM Office, AFSC, Norton AFB, Calif., replacing M/G Edward P. 
Barry ... Col. (B/G selectee) Michael G. Vergamini, from DCS/Pers., Hq. USAFE, Ram
stein AB, Germany, to Dir., M&P, J-1, Joint Staff, OJCS, Washington, D. C .... M/G (L/G 
selectee) Henry Viccellio, Jr., from DCS/Logistics, Hq. TAC, Langley AFB, Va., to Vice 
Cmdr., Hq. TAC, and Vice CINC, USAFLANT, USLANTCOM, Langley AFB, Va., replacing L/G 
Jimmie V. Adams. ■ 
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Monthan AFB, Ariz., and were trucked 
to Perryville, Mo., where they were re
manufactured. The refit effort cost ap
proximately $1 million per aircraft. 

* MILESTONES-After a delay of al
most eight months, the Bell-Boeing 
V-22 Osprey tilt-rotor prototype made 
its first flight at Bell Helicopter Tex
tron's Flight Research Center at Ar
lington, Tex., on March 19. Bell test 
pilot Dorman Cannon served as the 
aircraft commander (who, in the V-22, 
will sit in the right seat), while Boeing 
test pilot Dick Balzer sat in the left 
seat during the fifteen-minute flight. 
The aircraft's engines and rotors re
mained in the upright, helicopter 
mode throughout the three takeoffs 
and landings the plane made. The 
V-22 attained an altitude of thirty feet 
and a top speed of twenty knots. The 
six V-22 aircraft test aircraft are all 
scheduled to be flying by the end of 
the year. 

The first captive carry flight of the 
AGM-129A Advanced Cruise Missile 
(ACM) over Canada was carried out 
on March 2. A 8-52 crew from the Air 
Force Flight Test Center at Edwards 
AFB, Calif., flew over the Beaufort 
Sea, along the Mackenzie River valley, 
and over the Prim rose Lake Air Weap
ons Range in northern Alberta before 
returning to Edwards. The mission, 
performed to collect data with the 
Stealthy ACM, was the first test of the 
weapon outside the US. General Dy
namics is the lead contractor for the 
ACM, while McDonnell Douglas is the 
second-source manufacturer. 

Buck Rogers, look out! On Febru
ary 23, the Navy's MIRACL/SLBD 
(Mid-Infrared Advanced Chemical 
Laser/Sea Lite Beam Director) experi
mental high-energy laser system 
successfully engaged and de
stroyed a small supersonic target for 
the first time. The test, conducted at 
the White Sands Missile Range in 
New Mexico, was designed to show 
that a laser system could acquire, 
track, and direct enough energy to a 
supersonic target (a modified RIM-8 
Talos•missile called a Vandal, flying in 
a cruise missile profile) to destroy it. 
The test was conducted under the 
Balanced Technology Initiative pro
gram to validate the lethality of a high
energy laser system against targets in 
flight. Tests against subsonic targets 
were completed in 1987. 

Also on February 23, the first 
guided launch of an AIM-7 Sparrow 
air-to-air missile from an F-16 was 
successfully carried out over the Pa
cific Missile Test Center at Point 
Mugu, Calif. The missile was shot 
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from a test F-16B to evaluate modifi
cations made to the aircraft under the 
Air Force's Air Defense Fighter (ADF) 
program. The unarmed missile 
scored a direct hit on a Teledyne Ryan 
BQM-34S Firebee drone in a head-on 
aspect shot at a range of about twelve 

Guard's annual officer accession. After three-and-a-half years in 
storage at Air ·Force Plant 4 in Fort 
Worth, Tex., the General Dynamics 
F-16XL technology demonstrator 
was flown on March 9. The aircraft 
was flown the next day to NASA's Dry
den Flight Research Facility at Ed
wards AFB, Calif., where It will be 
modified for a test program to evalu
ate concepts designed to improve 
sustained high-speed flight. The air
craft will be fitted with an experimen
tal wing glove perforated with thou
sands of tiny laser-cut holes con
nected to an air pump in the fuselage. 
The setup is expected to promote 
smooth, uninterrupted airflow over 
the wings in supersonic flight, de
creasing drag and turbulence and 
consequently reducing fuel con
sumption. The test program will last 
three or four years. 

miles. · 
In a related note, the first ADF F-16 

was delivered to the 114th Tactical 
Fighter Training Squadron at Kings~ 
ley Field, Ore., on March 1. The Air 
Force plans to modify up to 270 
F-16A/B aircraft to the ADF standard. 
Eleven Air National Guard units and 
the "schoolhouse" at Kingsley Field 
are scheduled to receive the up
graded aircraft. 

The Air Reserve Personnel Center 
(ARPC) at Lowry AFB, Colo., cele
brated its thirty-fifth anniversary 
during the month of March. Created 
as the Air Reserve Records Center in 
1954, ARPC now houses the person
nel records of more than 250,000 
members of the Air National Guard 
and the Air Force Reserve. Included in 
that figure are more than 13,000 indi
vidual mobilization augmentees 
(IMAs). 

The Air National Guard's Academy 
of Military Science (AMS) at McGhee 
Tyson Airport, near Knoxville, Tenn., 
graduated its 6,000th student on 
February 16. The milestone commis
sioning certificate went to 2d Lt. John 
S. Will iams of the 186th Tactical Re
connaissance Group at Key Field, Me
ridian , Miss. AMS, established in 
1971 , is the only precommissioning 
program in the Guard, and it provides 
approximately forty percent of the Air 

* NEWS NOTES-Canada's Human 
Rights Commission ruled on Febru
ary 20 that women must be integrat
ed into combat units of the Canadian 
Armed Forces. The three-member 
commission ruled that "full integra
tion is to take place with all due 
speed, as a matter of principle, and a 
matter of practice, for both active and 
reserve forces." The Canadian mili
tary has been conducting trials with 
women in combat units over the past 
year. Women are now slotted in non
combat roles and make up nine per
cent of the 85,000-member Canadian 
Armed Forces. 

The Navy has designated the USS 
Memphis (SSN-691) to become a re
search and development platform 
for advanced submarine technology. 
This is the first time an operational 
sub has been detailed as a research 
vessel. While the Memphis will retain 
its full combat capability, the nuclear-
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"Think things 
through then 
follow in=ough:' 

Eddie Rickenbacker 
American Aviator 
1890-1973 

At Ford Aerospace, 
sound thinking 
pays off. 

Training aces. We're helping 
train U.S. and allied air crews for 
survival in combat. We design, 
operate and maintain electronic 
warfare, tactical and gunnery 
ranges. Simulating hostile 
environments. Scoring 
engagements. Processing 
information for feedback. 
Performing at standards well 
above specifications. 

Seeking efficiencies. We've 
been working with the Navy for 
years to develop and produce a 
Low-Cost Seeker for the Navy's 
High-speed Anti-Radiation 
Missile - HARM. Using 
specially-packaged microwave 
circuitry, our new seeker is less 
complex and less expensive than 
its predecessor. And will be even 
better at countering new threats. 

Securing America's future with 
advanced technology. 

Ford Aerospace 

/ • Command, Control, 
/., Communications and Intelligence 
-r • Tactical Weapons Systems 

• Space Systems 
· • Technical Services 



Now the Cessna T-47 is ready to ioin the TTTS program. 
Of all the TTTS,candidates, the Cessna 

T-4 7 is the only one that has already proven 
itself in a high-stress military environment. 

In just four years, the 15-aircraft T-4 7 
fleet has accumulated over 60,000 f!:ght hours 
- with more than half of that time devoted to 
high-speed, low-level, and high-Gair intercept 
missions. That's more than 80 hours per aircraft 
every month. So by the time TTTS is 
implemented, the T-4 7 will have seen nearly 
100,000 hours of severe military training duty. 

No other proposed aircraft ever:. 
comes close. 

The T-47's exceptional reliability is a 
matter of record - an impressive 98% mission 
completion rate. That's not surprisi:lg ,vhen 
you consider that the T-4 7 was developed from 
the proven design of Cessna Citations, the 

world's largest :leet of business jets. Cessna 
has received the Robert Collier Trophy for 
a~ronautical e'.i:cell~nce for the unparalleled 
safety record o~ its fleet of Citation aircraft. 

Cessna's USAF experience stretches back 
more than 30 years. We've built some 1,800 
/.JT-37 aircraf:. We thoroughly understand the 
USAF's training requirements. And it shows in 
the w:i.y we've :ailored the cockpit specifically 

to TTTS flight deck management train:ng needs. 
It's a highly efficient flying classroom -

not just a business jet with a third seat. 
Just as important, the USAF T-4 7 will 

be built on a p:oduction line th.at's already 
established and running. And Cessna's current 
production rate is triple that of its competitors. 
Ensuring that the T-4 7 will be delivered 
on schedule. 

The Cessna T-4 7 "Silverwings." I:'s the 
proven performer for training USAF pilots to 
earn their SILVER WINGS. 

~ 
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powered, Los Angeles-class attack 
submarine will be withdrawn from ac
tive service later this year. A dedicated 
research submarine increases the 
Navy's flexibility to test new concepts. 
Current R&D projects are carried out 
on whatever submarine is handy. 

In its continuing effort to assure 
quality in spare parts acquisition, Air 
Force Logistics Command (AFLC) 
has created a program called "Blue 
Ribbon Contracting" that is designed 
for spare parts contract awards of less 
than $1 million. "Blue Ribbon" con
tractors are those firms that have a 
proven record of delivering parts on 
time and with a minimum of quality 
deficiencies. Under the program, 
AFLC is permitted to award contracts 
to "Blue Ribbon" firms that may not 
have tendered the lowest bid, but 
nonetheless represent the best over
all value to the government. A "Blue 
Ribbon" contractor can be paid up to 
ten percent more than the low bid
der's proposal, although AFLC finds it 
often gets a proven contractor offer
ing the lowest price. Forty-eight firms 
are on the "Blue Ribbon" list. 

The first undersea test launch of 
the Lockheed UGM-133A Trident II, or 
D5, sea-launched ballistic missile on 
March 21 was unsuccessful. The 
missile was launched from the USS 
Tennessee (SSBN-734) off the coast 
near Cape Canaveral AFS, Fla. The 
missile performed normally until it 
broke the surface and its first stage 
ignited. The D5 then veered off 
course, cartwheeled, and was de
stroyed after four .seconds of flight. 
The Navy will study telemetry data to 
determine the cause of the failure. 
Counting land tests, this was the third 
failure in twenty tests of the Trident II. 

Under a self-defense program initi
ated by Pacific Air Forces Command
er in Chief Gen. Merrill A. McPeak, the 
2,700 officers of PACAF not currently 
armed will be issued a .38-caliber re
volver. The sidearms will permit the 
officers to perform their duties un
hampered by a shoulder weapon in 
time of crisis. The pistols are to be 
kept at the officer's workplace and are 
not to be taken off base or into certain 
facilities on base. The PACAF security 
police force has made the transition 
to the new M9 9-mm automatic pistol, 
so there are 1,850 .38s available in the 
command. Additional pistols are in 
storage at the Warner Robins Air Lo
gistics Center in Georgia. Chaplains 
and medical officers will be exempt 
from carrying the .38s. 

A small number of Lockheed 
C-130s are going to be converted into 
bombers. They won't be used for 
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dropping bombs, though. Seven sur
plus Air Force C-130As are being 
modified by the Hemet Valley (Calif.) 
Flying Service as dedicated "flying 
fire trucks" for the US Forest Service. 
In contrast to the Modular Aerial Fire
fighting Systems (MAFFS), which are 
on removable pallets, used on Air Na
tional Guard and Air Force Reserve 
C-130s, the Forest Service's new air
craft will have an eight-compartment, 
4,000-gallon retardant tank perma
nently installed, as well as eight hy
draulically operated doors on the 
belly of the fuselage. The C-130 
bombers will have a crew of three and 
will replace several C-119s in the fire
fighting role. 

* DIED-Kermit Beahan, the bom
bardier on the B-29 Bockscar, which 
dropped the atomic bomb on Naga
saki, Japan, in 1945, of a heart attack 
on March 9 in a hospital in Nassau 
Bay, Tex. He was seventy. Regarded as 
one of the best bombardiers in the 
509th Composite Group, Captain 
Beahan was chosen to go to London 
to get the specifications for the hook
type bomb release mechanism used 
in the RAF's Lancaster aircraft so it 

could be adapted to hold the atomic 
bombs. He flew on one of the chase 
planes on the Hiroshima raid and 
dropped instruments to measure the 
blast. On August 9, 1945, it was 
Captain Beahan who spotted the 
break in the clouds over Nagasaki that 
allowed the raid with the plutonium
based "Fat Man" bomb to be carried 
out. 

Retired Air Force Lt. Gen. Harold W. 
Grant, communications expert and 
deputy administrator of the Federal 
Aviation Administration from 1962 to 
1965, of a heart attack at Malcolm 
Grow Medical Center at Andrews 
AFB, Md., on March 17. He was 
eighty-two. During World War 11, he 
was chosen to equip Lord Louis 
Mountbatten's command post air
craft with communications and elec
tronic gear. General Grant helped es
tablish the Air Force's air communica
tions and electronics staff officers' 
course in 1948. He was deputy com
mander of Fifth Air Force during the 
Korean War and was later commander 
of Air Force Communications Ser
vice. He then served as the Air Force's 
telecommunications policy director 
as a civilian until 1970. ■ 
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THE AIR FORCE'S FREQUENT 
FLYER PROGRAM. 



F-16. The best single At American arr 
c: h . h ,17 bases throughout !JJJ fer zn t e WOrtu. the free world 

' F-16s average over 20,000 flights a month. With 
fewer repairs or breakdowns than any other 
fighter in America's arsenal. 

The F-16 continues to set USAF readiness 
records with 90 percent mission capable rates. 

And F-16 squadrons continue to shatter Air Force 
sortie surge records. 

It would take almost two of any other fighter 
to match the reliability of one F-16. And that's 
what really counts. Because the best fighter in the 
world can't help you if it's in the hangar. 

GENERAL DYNAMICS 



The X-30 National Aerospace Plane is 
out front in a broad jump to new 
technologies-but there is one 
problem in the way. 

Tochnology Hits th~ 
Cost Barrier 

, A major challenge for us lies in 
M finding ways to acquire the ca

pabilities that we will need without 
incurring the very high costs that we 
have today. That isn't asking for 
magic. It's just recognizing that cost 
has become a major part of the tech
nology equation. 

"As our cost dilemma becomes 
stronger and stronger, we are being 
forced to become more creative in 
coping with it. Technology itself is 
going to have to provide some solu
tions. We are coming to understand 
that we have to reshape the way we 
work technology." 

So says Dr. Robert W. Selden, 
Chief Scientist of the Air Force, in 
sizing up the service's state of af
fairs iri science and technology. 
Ranging in his discussion through 
such R&D arenas as aircraft, space
craft, computers, lasers, radars, 
,and electronic combat, Dr. Selden 
sees high promise for. future Air 
Force systems. 

He warns, however, that R&D 
may be robbed ofits potential by the 
prohibitive expense of bringing it 
to fruition. The costs of the tech
nologies and of the systems for 
which they are destined may tum 
out to be unacceptably high unless 
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the Air Force does a better job of 
restraining them, the Chief Scientist 
says. 

Dr. Selden cites the National 
Aerospace Plane (NASP) as a good 

· example of a future system that 
"offers great capabilities but in-

. volves complex technologies that 
likely will be very expensive. " 
Those technologies "challenge us , 
as we think through the capabilities 
that they will bring, to devise ways 
of doing them that are smarter than 
we've done before." 

The Chief Scientist wryly adds: 
"We can't be under any illusions 
that we're going to find out .how to 
make a Piper Cub do the jobs that 
we want the NASP to do." 

In the NASP program, directed 
by USAF and involving NASA, the 
Navy, and the Defense Advanced 
Research Projects Agency (DAR
PA), General Dynamics, McDon
nell Douglas, and Rockwell Interna
tional are in competition to develop 
technologies for the X-30 experi
mental aircraft that is expected to be 
ready for flight in the early to 
mid-1990s. 

Rocketdyne and Pratt & Whitney 
are developing the highly advanced 
engines that the X-30 will require 

BY JAMES W. CANAN 
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for flight at speeds ranging from 
subsonic to hypersonic. 

The overarching purpose of the 
NASP project is to develop so~ 
called "single-stage-to-orbit" flying 
machines capable of taking off from 
runways, climbing into space, flying 
there and in the air, and landing on 
runways. Many military and civilian 
uses are foreseen for such aircraft/ 
spacecraft. 

Tough technological challenges 
must be mastered in such develop
mental arenas as flight dynamics, 
propulsion, materials, and in inte
grating the X-30 system. "A major 
part of the whole process of doing 
the engineering for large, complex 
systems like the National Aero
space Plane is looking really hard at 
how to accomplish it with the re
sources that are expected to be 
available over a given period of 
time," Dr. Selden says. 

The Cost of Technology 
In this context, he sees· the US 

military science and technology 
community as having arrived at a 
crossroads. 

"We have come to the place 
where we are dealing with systems 
and technologies that are easy to 
envision but, because of their com
plexities and expense, very difficult 
to realize." 

Several years ago, Norman R. 
Augustine, now the chairman and 
chief executive officer of Martin 
Marietta Corp., predicted only 
somewhat facetiously that in an
other fifty years or so the Pentagon 
would be able to afford only one 
airplane per year if defense budgets 
and costs of airplanes continued to 
grow at the sharply diverging re
spective rates of recent times. 

Of this, Dr. Selden says, "We 
know that we '11 never get to that 
point-to where one airplane costs 
ten billion dollars-because we also 
know that we'd change the way we 
do business long before we ever got 
there. Our whole acquisition sys
tem would change. It would have · 
to." 

He points out that the Air Force's 
Advanced Tactical Fighter program 
presents "a major technology chal
lenge and a major problem of cost 
containment" and is "an example of 
where costs and technical capabili
ties are really coming to the crunch 
stage." 
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But the ATF program is not 
wholly germane to Dr. Selden 's es
pousal of new ways of approaching 
technology to restrain its costs, he 
says, because "it is too far along" 
and "will likely not be as different as 
some of our future systems will have 
to be. 

"The ATF isn't in the same tech
nology-development position that 
the NASP is in," he claims. "NASP 
needs a set of major breakthroughs 
in a whole variety of different tech
nologies, whereas a very capable 
ATF is much closer to being realiz
able." 

Even so, Dr. Selden sees the ATF 
program as forcing the Air Force to 
"exercise a great deal of discipline 
to try to work through the prob
lems" of integrating top-of-the-line 
technologies in a fighter to make it 
do what it will need to do at an af
fordable price. 

In this regard, the ATF program 
serves as "a stepping-stone" for 
USAF's science and engineering 
communities as they move to cope 
with the much tougher cost-cum
technology conundrums to be ex
pected in developing systems well 
beyond the ATF. 

"We are dealing 
with systems and 
technologies that 
are easy to 
envision but, 
because of their 
cost and expense, 
very difficult to 
realize." 

Meanwhile, Dr. Selden asserts, 
"I'm optimistic that all the problems 
and challenges of the ATF program 
will work themselves out." 

As Chief Scientist of the Air 
Force, Dr. Selden reports directly to 
Chief of Staff Gen. Larry D. Welch 
and is his advisor on matters relat
ing to Air Force science and tech
nology. Dr. Selden is a member of 
the steering committee of the Air 
Force Scientific Advisory Board. 
He meets regularly with Gen. Ber
nard P. Randolph, Commander of 
Air For_ce Systems Command, 
which operates Air Force laborato
ries, and with John J. Welch, Assis
tant Secretary of the Air Force for 
Acquisition, who in 1969-70 held 
the position that Dr. Selden now oc
cupies. 

A graduate of Pomona College, 
Calif., and holder of a master of sci
ence degree and a doctorate in 
physics, both from the University of 
Wisconsin, Dr. Selden worked at 
the Lawrence Livermore National 
Laboratory from 1965 to 1979 on 
projects ranging from the develop
ment of nuclear warheads to the 
physics of nuclear weapons. 

He left the Livermore laboratory 
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to become leader of the Applied 
Theoretical Physics Division at Los 
Alamos National Laboratory, 
N. M. He subsequently served at 
Los Alamos as deputy associate di
rector for strategic defense research 
and as associate director for the
oretical and computational physics, 
managing four laboratory divisions. 

In 1986, Dr. Selden became the 
first director of the newly estab
lished Los Alamos National Labo
ratory Center for National Security 
Studies. It was created to conduct 
research in broad areas relevant to 
national security, with emphasis on 
the relationship between policy and 
technology. 

The Challenge of Space 
Dr. Selden sees space and hyper

sonic flight, both of which the 
NASP program involves, as "areas 
of great potential and of major tech
nological challenge for USAF." 

He declares: "In our use of space 
today, and in our thoughts about 
how we'll use it, we are in about the 
same stage as we were with aircraft 
before World War II. Our space 
technology and uses of space are 
going to develop in many, many 
ways that we don't envision in detail 
today. The technologies represent
ed by the NASP development are 
ones that, over time, will contribute 
to revolutionizing our thoughts 
about how we use space. 

"The ability to fly from the 
ground directly into space-and rel
atively cheaply-'-is going to change 
our whole concept about space. In 
part, it will continue to be a corridor 
that we'll pass through. But it will 
also be a place where, if we can get 
there much more easily and less ex
pensively, we will go much more 
often." 

From the NASP program, Dr. 
Selden declares, "single-stage-to
orbit flight will be the real payoff, 
the thing that will revolutionize our 
use of space." 

Here again, though, the Chief 
Scientist emphasizes that the going 
will be difficult. "We wouldn't need 
a big research program if we knew 
we could build a propulsion system 
that could do the job." 

He describes the NASP-to-be as 
"an engine with wings on it," and 
adds: "The airplane that will fly into 
space will not look anything like the 
space shuttle. The shuttle d<>es 
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come back from space and flies in 
the at mosphere at hypersonic 
speeds. So we have the benefit of a 
number of actual trials at such 
speeds. 

"But we know that the shuttle will 
not take off from a runway and go 
into space. It can't fly up there by 
itself. That's the really hard part. 
That's the big problem. The shuttle 
has a big slingshot. So the key thing 
for us now is to develop the 
slingshot as part of the airplane, the 
NASP." 

A crucial element of the NASP 
program has to do with the develop
ment of scramjets-supersonic 
comtmstion ramjets-envisioned as 
the craft's means of hypersonic 
flight at up to twenty-five times the 
speed of sound. Such work is having 
its ups and downs, but remains en
couraging, Dr. Selden says. 

This is true of the entire NASP 
program, he adds. "We're pushing 
the state of the art, and we abso
lutely cannot have all successes. 
But there are excellent teams in Air 
Force laboratories and in industry 
that are developing some exciting 
new technologies, and they will ulti
mately succeed." 

Quite apart from its promise of 
wondrous flying machines, "NASP 
is one of our more important sci
ence and technology programs be
cause it's pulling along so many 
technologies that will be really im
portant by the middle of the next 
century or, with good luck, long be
fore that," Dr. Selden asserts. 

Hide-and-Seek 
The NASP program aside, among 

technologies that he identifies as 
currently crucial are those for 
avoiding or foiling detection, as in 
stealth aircraft, missiles, and elec
tronic countermeasures, and those 
for detection, as in radar and other 
sorts of sensors. 

Stealth and countermeasures 
technologies are in a continuous 
race with sensor technologies, the 
Chief Scientist says. In any game of 
hide-and-seek, he notes, "the ad
vantage at first goes to the person 
who is hiding, who gets to choose 
the time and place and camou -
flage." This will be the case in the 
stealth-sensors race "for some time, 
maybe a decade or two, depending 
on the investment in detection tech
nology," he predicts. 

It seems obvious that crews of 
stealth aircraft need to be careful 
about using active radar, which 
could give away the game if its sig
nals are detected. It is said that no 
surface-to-air missile radar in use 
anywhere in the world today is ca
pable of spotting the Air Force's B-2 
Stealth bomber until it is too late to 
do anything about it. 

In view of these impacts that low
observable technologies have on 
both offensive and defensive radars, 
is it possible that stealthy flying ma
chines will make radar obsoletef 

"Not at all," Dr. Selden asserts, 
"but radar systems will become 
much more sophisticated. To avoid 
electronic countermeasures, we're 
already into systems where we 
don't just turn on a continuous, sin
gle-frequency radar beam and have 
it do its thing. We turn it on in a 
pulsed fashion-on and off, perhaps 
irregularly. 

"We also have it hop around at 
various frequencies so there will be 
blips all over the map, and we do this 
in accordance with patterns that re
quire large-scale computing for us 
to know what we're going to send 
out and what we expect to receive 
back [from the radar]." 

How can such radar be thwarted? 
"If you want to interfere with that 
process, then you have to build ma
chinery that listens to it, figures out 
what's going on, and decides how to 
counter it-all in real time. 

"If anybody wonders why we're 
having so much trouble today in the 
arena of electronic combat, that 
ought to explain it. Electronic com
bat has entered a new era. . . . The 
technology of computing and the 
technology of the electronic sys
tems that generate these signals and 
receive them is changing faster to
day than we can put systems into 
production. It's a revolution." 

Dr. Selden says that it takes 
"about five years for full genera
tional changes" in electronics tech
nologies today-"and since when 
have we been able to design, build, 
produce, and put into the field any 
kind of system within five years?" 

Increasing Complexity 
The Chief Scientist also · claims 

that the problems of developing, 
fielding, and countering modern 
military technologies are more com
plex than they used to be. They are 
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expanding, in effect, geometrically 
rather than arithmetically. 

For example: "We're getting to 
the place where it isn't enough just 
to make airplanes fly faster than the 
other side's, because the other air
plane has now changed its capabili
ties, perhaps with longer-range de
tection systems and weapons, or in 
the way it flies. 

"A very different kind of thing is 
happening now. We have to use 
high-speed computing, and we have 
to design systems that will be re
sponsive to what we 're seeing and 
will see in this electromagnetic 
world. And to be able to change the 
capabilities of systems after they're 
built. That's the real challenge. 

"We 're moving into an electro
magnetic environment now that is 
way beyond what was envisioned 
two decades ago." 

Dr. Selden makes the point that 
military science and technology is 
still more a matter of step-by-step 
progress than of dramatic break
throughs. Nonetheless, such prog
ress these days is the stuff of several 
revolutions in R&D. 

For example, he says, "the laser 
revolution has been several decades 
in the making and is now upon us. 
The revolution isn't in the 'death 
ray' aspect oflasers, it's in commu
nications and sensors." 

Take laser radar, for instance. The 
Chief Scientist explains that it "is 
hard to do, but it's coming. Its reso
lution of images will be very differ
ent, very high." 

In the atmosphere, laser radar 
will have problems common to all 
optical systems: seeing through 
clouds, water vapor, smoke, and 
anything else that confounds eye
sight. But laser radar should be in its 
element in space. 

Out there, says Dr. Selden, laser 
radar "will be a very big deal. It will 
be able to look out over long dis
tances and resolve very small im
ages." He also sees laser radar's ex
traordinarily narrow beams as high
ly advantageous "for tactical appli
cations , where you're below the 
weather and are able to use auto
mated systems to look up at, home 
in on, and get high resolution on 
particular kinds of things." 

Unlike the more futuristic laser 
radars, laser communications sys
tems are already upon us, Dr. Sel
den says. "They're impressive just 
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"We're moving 
into an electro
magnetic 
environment now 
that is way 
beyond what was 
envisioned two 
decades ago." 

because of the greatly increased 
data rates they are capable of pro
viding. In space or in optical fibers, 
they're highly directional and hard
er to interfere with-to jam-than 
anything in the radio and microwave 
regimes." 

The Heart of the Revolution 
Dr. Selden claims that computa

tional prowess, provided by com
puters that now operate at pro
digious speeds and that will get even 
faster, is the key to all kingdoms in 
the world of modem military tech
nologies and systems. 

Computers are at the heart of a 
technology revolution in military 
electronics that has been taking 
place for two decades or so, and that 
has by no means run its course, he 
contends. 

Dr. Selden positions this revolu
tion "in an intermediate time period 
before aerospace planes, space sta
tions, flights to Mars, and things 
like that occur." 

The Chief Scientist points out 

that high-speed computers pervade 
"all technologies for the propaga
tion of electromagnetic energy in 
command control communications 
and intelligence [C3I], electronic 
combat, sensors, the whole spec
trum. 

"There isn't a modem radar sys
tem that doesn't have computation 
built into it. There isn't a sensor 
system today that doesn't have a 
computer program for doing data 
analysis and [image] reconstruc
tion. Almost all our high-speed 
communications systems involve 
computer processing, from simple 
concepts, like multiplexing, to data 
compression." 

Then there are the farther-out sci
entific fancies, such as antimatter 
propulsion. Dr. Selden regards re
search on antimatter by the Air 
Force, other government agencies, 
and the private sector as "a very 
exciting effort of basic physics that 
relates to the nature of matter it
self-how it's put together and how 
it works." 

But the Chief Scientist parts com
pany with researchers who claim 
that breakthroughs in antimatter 
propulsion, as in space travel, may 
be relatively near. 

"We 're a long, long way from 
thinking about practical application 
of antimatter as a propulsion sys
tem, death ray, or anything else," 
Dr. Selden says. "But the potential 
is certainly there. Antimatter could 
eventually be a very big energy 
source." 

Regardless of whether or when 
antimatter research pays off, the Air 
Force should stay with it, Dr. Sel
den claims. "I think it's very impor
tant that the Air Force is involved in 
some cutting-edge research activi
ties in areas that are relevant to 
long-term Air Force needs. A very 
small investment keeps us involved 
with some of the best people in the 
academic research community," he 
said. 

Fundamental to the Future 
Dr. Selden claims that USAF's 

leadership has no reservations 
about the importance of research 
and exploratory development and 
has its heart in fostering science and 
technology as fundamental to the 
service's future. 

"The Air Force is historically the 
service that depends the most on 
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technology," he asserts. "Flying is 
itself a technological invention. Ev
erything that happens in the Air 
Force has something to do with 
technology. 

"This is widely recognized by 
every one of the senior leaders of 
the Air Force. There is a long-term 
understanding of, and commitment 
to, science and technology on the 
part of the Air Force. 

"So the issue today isn't really 
one of the importance of science 
and technology. The issue is how to 
make the hard decisions about in
crements in the science and tech
nology budget, one way or the other. 

"Those are really hard decisions. 
We have to make them as we go." 

He continues: "In times of tight 
budgets, there is, historically, a di
lemma for those programs that are 
longer-term and that don't have di
rect day-to-day relevance. Sure, 
there is a lot of budget pressure on 
the science and technology base, 
and, as this increases , [the base] 

"The Air Force is 
historically the 
service that 
depends the most 
on technology. 
Flying is itself a 
technological 
invention." 
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will take some hits. But there is also 
the recognition that, as we move 
into a period when we must reduce 
the size of our forces, the technolog
ical edge will become even more im
portant. 

"Even though the science and 
technology base is only a very small 
fraction-one to two percent-of 
the Air Force budget, it is the most 
visible and important element of its 
size in the budget. So there's no dis
position to mistreat it just because 
it's small." 

Science and the Air Force 
Dr. Selden became Chief Scien

tist of the Air Force last August. He 
is the latest in a long line of scien
tists who have come to the post, 
from outside the Air Force for the 
most part, since it was created in 
1956. 

The average tenure of each Chief 
Scientist has been about three 
years. The Air Force's intention in 
setting up the s~nior management 
position was that it be filled "on a 
temporary basis of a few years" by 
each occupant, Dr. Selden says. 

The post had its origins in the Sci
entific Advisory Group created by 
Gen. Henry H. "Hap" Arnold, 
Chief of the US Army Air Forces, 
and Theodore von Karman, its first 
director, after World Warll. On De
cember 15, 1945, that group, which 
later evolved into the Air Force Sci
entific Advisory Board, issued a re
port called "Toward New Hori
zons," which laid the foundation for 
the separate US Air Force and for 
the scientific and technological di
rections that the service would take. 

The report was the forerunner of 
Air Force Systems Command's 
1964 Project Forecast report and 
1986 Project Forecast II report on 
choice technologies and systems 
foreseen for USAF at those times. 

"Toward New Horizons" was 
pegged in great measure to an axiom 
that General Arnold had expressed 
in a letter to Dr. von Karman more 
than a year earlier, as follows: 

"It is a fundamental principle of 
American democracy that person
nel casualties are distasteful. We 
will continue to fight mechanical 
rather than manpower wars." 

This set the stage for USAF's 
never-ending pursuit of technologi
cal advantage over adversaries, Dr. 
Selden says. 

"A Marvelous Job" 
The scientists and engineers who 

worked on the "Toward New Hori
zons" study "did a marvelous job of 
looking at major technology issues 
out in time," in Dr. Selden's opin
ion. He recalls the study having 
dealt with such then-futuristic con
cepts as supersonic aircraft, un
manned aircraft, G-loadings that 
would tax human tolerance, and 
global navigation and communica
tions systems, all of which and more 
have come to pass. 

Dr. Selden tips his cap to the Air 
Force laboratories, which are oper
ated by Air Force Systems Com
mand, as being "centers of excel
lence on a variety of topics" and 
"keepers of the corporate [Air 
Force] sense of long-term direction 
in science and technology." 

The Chief Scientist claims that 
"the Air Force laboratory system is 
better than it gets credit for in some 
external views of it" but acknowl
edges "some problems" that USAF 
has identified, is analyzing, and is 
intent on solving. 

He regularly visits and works 
with the Air Force laboratories and 
spends as much time as he can in the 
US and overseas with the opera
tional commands. "I need to have 
an understanding of how the opera
tional Air Force works and a sense 
of how technology is actually 
used-of what it looks like out 
there-not just theory." 

Dr. Selden cautions that "not ev
erything we do has an end applica
tion as a piece of hardware. There 
are 'people' priorities too." 

He sees himself as "a part of the 
relationship between the Air Force 
and the academic world at large. 
That's what the whole Air Force 
laboratory system does, and the Air 
Force Office of Scientific Research, 
but I do it too, often in the role of 
spokesman for the Chief of Staff. 

"It is important for the Air Force 
to stay in touch with people in the 
academic world who are outside of 
the Air Force community. We're all 
in this together. Having some of the 
preeminent technical people in the 
world concerned with problems that 
the Air Force has to work on and 
solve within the next few decades 
requires that we recognize some 
work in basic science that now 
seems unrelated, at face value, to 
the Air Force." ■ 
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THE UNITED STATES AIR FORCE IN FACTS AND FIGURES 

An Air Force Almanac 
On the following pages appears a variety of infor
mation and statistical material about the US Air 
Force-its people, organization, equipment, fund
ing, activities, bases, and heroes. This "Almanac" 
section was compiled by the staff of AIR FoRce 
Magazine. We especially acknowledge the help of 
the Secretary of the Air Force Office of Public 

Affairs in its role as liaison with Air Staff agencies 
in bringing up to date the comparable data from 
last year's "Almanac." 

A word of caution: Personnel figures that ap
pear in this section in different forms will not agree 
(nor will they always agree with figures in com
mand, separate operating agency, and direct re-

porting unit reports or in the "Guide to Major 
USAF Installations Worldwide") because of differ
ent cutoff dates, rounding, differing methods of 
reporting, or categories of personnel that are ex
cluded in some cases. These figures do illustrate 
trends, howewr, and may be helpful in placing 
force fluctuations in perspectiw. 

-THE EDllORS 

USAF-EVOLUTION OF THE NAME AND THE SERVICE'S LEADERS1 

DESIGNATION FROM 10 COMMANDER (at highest rank) TTTlE FROM 111 

Ae{Cf13IJ1.ical DIY .. US S!onaJ Colps Aug. 1, 1907 July 18, 1914 Brig. Gen. James Allen Chief Signal Officer Aug. 1, 1907 Feb. 13, 1913 
Brig. Gen. George P. Scriven Chief Signal Officer Feb. 13, 1913 July 18, 1914 

Aviation Section, US Signal Corps July 18, 1914 May 24, 1918 Brig. Gen. George P. Scrl\'en Chief Signal Officer July 18, 1914 Feb. 13, 1917 
Maj Gen. George 0. Squier Chief Signal Officer Feb. 14, 1917 May 20, 1918 

Army Air Service (MS) May 24, 1918 July 2, 1926 Maj Gen. William L Kenly Chief, Div. of Military May 20, 1918 Dec. 22, 1918 
Aeronautics 

Maj, Gen. Cli,ll!($ '[ =: Chief of the Air Service Dec. 23, 1918 Oct. 4, 1921 
Maj, Gen. Mason M ' Chief of the Air Service Oct. 5, 1921 July 1, 1926 

Army Air Corps (MC) July 2, 1926 June 20, 1941 ~.Gen.= M. l'alla Chief of the Air Corps July 2, 1926 Dec. 12, 1927 
Malli!ln, . . E.~ Chief of the Air Corps Dec. 13, 1927 Dec. 18, 1931 
Mal, Geo1 Ben~ D FoiJlols Chief of the Air Corps Dec. 19, 1931 Dec. 21, 1935 
Mal-Gen: Oi$mr ~ Chief of the Air Corps Dec. 22, 1935 Sept. 21 , 1938 
Gen. tt H. A!!mkl Chief of the Air Corps Sept. 29, 1938 June 29, 1941 

Army Air Forces (MF) June 20, 1941 Sept. 18, 1947 'Gen, H, H. !\mold Chief of the MF June 30, 1941 Ma, 8, 1942 
Gell. ~ llmA!ITII' l'l,H. AmDtd Commanding General. MF Ma, 9, 1942 Feb. 9, 1946 
Gen. earl A. Spaatz Commanding General, MF Feb . 10, 1946 Sept 25, 1947 

United States Air Force (USAF)1 Sept, 18, 1947 Gen. Carl A. Spaatz Chief of Stiff, USAF Sept 26, 1947 Apr. 29, 1948 

1for USAF leaden; since 1948, see 'USAF Leaden; Through the Yearn.' 

UNITED STATES AIR FORCE PERSONNEL USAF TOTAL ACTIVE-DUTY 
STRENGTH-1907 THROUGH 1990 STRENGTH BY GRADE 

YEAR STRENGTH YEAR STRENGTH 
(As of September 30, 1988) 

1907 3 19A9 419,347 OFFICERS 
1908 13 195P 411,277 
1909 27 1951 788,381 GRADE NUMBER 
1910 11 1952 973,474 
1911 23 1953 977,593 

GENERAL 13 1912 51 1954 947,918 
1913 114 1955 959,946 LIEUTENANT GENERAL 37 
1914 122 1956 909,958 MAJOl=I ~ENEAAL 117 
1915 208 1957 919,835 BRIGADIER Gl:l'IERAL 167 
1916 311 1958 871,156 G0L0NEL 5,508 
1917 1,218 1959 840,028 LlEUTENANT COU:>NEL 12,426 
1918 195,023 1960 814,213 MAJOR 19,616 
1919 25,603 1961 820,490 CAPTAIN 43,045 1920 9,050 1962 883,330 
1921 11,649 1963 868,644 FIRST LIEUTENANT 14,602 
1922 9,642 1964 855,802 SECOND UEUTENANT 9,595 
1923 9,441 1965 823,633 
1924 10,547 1966 886,350 TOTAL 105,126 
1925 9,670 1967 897,426 
1926 9,674 1968 904,759 
1927 10,078 1969 862,062 AIRMEN 
1928 10,549 1970 791,078 
1929 12,131 1971 755,107 GRADE NUMBER 
1930 13,531 1972 725,635 
1931 14,780 1973 690,999 CHIEF MASTER SERGEANT 4,858 1932 15,028 1974 643,795 
1933 15,099 1975 612,551 SENIOR MASTER SERGEANT 9,677 
1934 15,861 1976 585,207 MASTER SERGEANT 38,853 
1935 16,247 1977 570,479 TECHNICAL SERGEANT 58,942 
1936 17,233 1978 569,491 STAFF SERGEANT 111,799 
1937 19,147 1979 559,450 SERGEANT/SENIOR AIRMAN 116,935 
1938 21,089 1980 557,969 AIRMAN FIRST CLASS 84,749 
1939 23,455 1981 570,302 AIRMAN 27,987 1940 51,165 1982 582,845 
1941 152,125 1983 592,044 AIRMAN BASIC 13,056 

1942 764,415 1984 597,125 
TOTAL 466,856 1943 1197,,114- 1985 601,515 

1944 ,3?'2,2,!t2 1986 608,199 
1945 2,~.269 1987 607,035 OFFICERS 105,126 
1946 455,S15 1988 576,446 CADETS 4,464 
1947 305,827 1989 570,9651 AIRMEN 466,856 
1948 387,730 1990 571,1001 

1Programmed 
TOTAL STRENGTH 576,446 
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USAF AND AIR RESERVE FORCES PERSONNEL BY CATEGORIES 

CATEGORY FY'84 FY '85 FY '86 FY '87 FY '88 FY '89 FY'901 

AIR FORCE MILITARY 
Officers 106,200 108,400 109,000 107,300 105,126 104,600 102,300 
Airmen 486,400 488,600 494,700 495,200 466,856 462,000 464,400 
Cadets 4,500 4,50Q 4,500 4,400 _!,446 4,400 4,400 

TOTAL, AIR FORCE MILITARY 597,100 601,500 608,200 606,900 576,428 571,000 571,100 
Career Reenlistments (Second Term) 38,000 36,000 38,900 41,500 51,600 36,500 39,000 
Rate 90% 89% 88% 89% 88% ago1o ago;" 
First-Term Reenlistments 24,700 25,700 23,500 25,700 26,600 19,500 22,500 
Rate 62% 54% 58% 58% 55% 60% 60% 

CIVILIAN PERSONNEL 
Dlrect Hire (including Technicians) 239,800 250,400 249,604 251,771 241, 120 249,728 2491044 
I11cjlrec1 Hlra-Foreign Nationals _13,000 13,468 13,644 12,559 12,041 13,215 13;399 

TOTAL, CIVILIAN PERSONNEL 252,800 263,868 263,248 264,330 253,161 262,943 262;443 

TOTAL, MILITARY AND CIVILIAN2 849,900 865,368 871,448 871,230 829589 833,943 833,543 
Technicians (included above as 
Direct Hire Civilians) 

AFRES Technicians 7,973 8,064 8,348 8,772 9,111 10,061 10,124 
ANG Technicians 22,160 22,671 22,497 23,221 23,409 23,644 23,948 

AIR RESERVE FORCES 
Air National Guard, Selected Reserve 105,012 109,3$ 112,592 114,600 115,221 114,975 116,300 
Air Force Reserve, Paid 10,:,ua 75,214 78,619 80,415 82,116 83,615 84,800 
Air Force Reserve, Nonpaid3 31,230 ~2,317 ~ 43,783 51,658 43,900 43,900 

TOTAL, READY RESERVE3 212,560 226,829 2ai;679 238,798 248,995 242,490 245,000 
Standby 29,543 2{1;321 25,823 24,479 21,772 26,200 26,200 

TOTAL, AIR RESERVE FORCES4 242,103 2.55,250 261,502 263,277 270,767 268,690 271,200 

1 President's Budget Request. 
2FYs '84-88 are actual figures; FYs '8~90 are estimates; excludes nonchargeable personnel. 
3Excludes training/pay categories J, K, and L. 
•Excludes Retired Air Force Reserve. NOTE: Numbers are rounded and may not sum to totals. 

NUMBER OF OFFICERS IN EACH NUMBER OF ENLISTED IN EACH 
MAJOR CAREER FIELD1 MAJOR CAREER FIELD 

CODE UTILIZATION FIELD TITLE ASSIGNED CODE CAREER FIELD TITLE ASSIGNED 
0()2 Commanders and Directors 3,079 10 First Se!yeant 1,799 
02 lntemational-Polttico-Military Affairs 311 11 Aircrew Operations 8,976 
05 Disaster Preparedness 194 12 Aircrew Protection 2,791 
09 Special Duty 1,767 20 Intelligence 12,604 
10-14 Pilot 20,338 22 Photomapping 112 
15, 22 Navigator 8,552 23 Audiovisual 2,830 
16 Air Traffic Control 384 24 Safety 1,459 
17 Air Weapons Director 2,182 25 Weather 3,103 
18 Missile Operations 2,832 27 Command Control Systems Operations 15,817 
19 Operations Management 1,090 30 Communications-Electronics Systems 23,801 
20 Space Operations 1,507 31 Missile Electronic Maintenance 580 
23 Visual Information 103 32 Avionics Systems 14,462 
25 Weather 1,342 34 Training Devices 693 
26 Scientific 1,579 36 Wire Commuipilons Systems Maintenance 4,050 
27 Acquisition Program Management 2,778 39 Maintenance ~ Systems 3,118 
28 Development Engineering 5,751 40 Intricate Equipment Maintenance 291 
31 Missile Maintenance 383 41 Missile Systems Maintenance 5,406 
40 Aircraft Maintenance & Munttions 3,783 42 Aircraft Systems Maintenance 28,824 
49 Communications-Computer Systems 6,621 43 A/rcralt MBintonance 42,180 
55 Civil Engineering 2,143 45 Manned Aerospace Maintenance 30,313 
57 Cartography 96 46 Munitions & Weapons Maintenance 25,349 
60 ll'ansportatlon 965 47 Vehicle Maintenance 5,477 
62 Services 431 49 Information Systems 19,722 
64 Supply Management 1,169 54 Mechanical/Electrical 9,770 
65 Acquisition Contracting/Manufaclurlng 1,569 55 Structural/Pavements 11,423 
68 Logistics Plans & Programs 1,032 56 Santtation 1,557 
67 Financial 1,488 57 Fire Protection 6,147 
70 Administration 2,163 59 Marine 50 

73 Personnel 1,617 60 Transportation 13,268 
74 Manpower Management 537 61 Supply Services 955 
75 Education & Training 494 62 Food Services 6,055 
79 Public Affairs 536 63 Fuels 6,442 
80 Intelligence 3,329 64 Supply 24,199 
81 Security Police 1,099 65 Procurement 1,665 
82 Special Investigations 587 66 Logistics Plans 1,129 
87 Band 31 67 Accounting & Finance and Audttlng 5,927 
88 Legal 1,319 70 Administration 23,304 
89 Chaplain 810 73 Personnel 14,026 
90 Health Services Management 1,248 74 Morale, WeUare, & R8Cl8ation 1,601 
91 , 92, 99 Biomedical Sciences 2.382 75 Education & Training 3,701 
9~96 Physician s,* 79 Public Affairs 1,284 
97 Nurse 5,295 81 ~Police 38,987 
98 Dental 1,506 82 Spe(;lal Investigations & Counterintelligence 908 

87 81\nd 1,120 
90-G2 Medical 24,626 

1These figures do not Include general officers or UPT/UNT/medlcal/law students_ 98 Dental 3,392 
"Includes specialties in 11Brious career fields, e.g., operations, logistics, 99 Miscellaneous (Special Duty, Patients, 11,563 
programming, etc. Unclassified, etc.) 
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AIR FORCE MILITARY PERSONNEL DISTRIBUTION 
BY GEOGRAPHIC AREA 

(As or September 30, 1988) 

TOTAL MILITARY PERSONNEL 
US TERRITORY AND SPECIAL LOCATIONS 
TOTAL IN FOREIGN COUNTRIES 

576,446 
446,503 
129,943 

Western and Southern Europe 
(Major concentrations in 
Germany-40,272 
UK-25,461 
ltaly-5, 721 
Spain-4,836 
Turkey-3,624) 

East Asia and Pacific 
(Major concentrations in 
Japan/Okinawa-16,543 
South Korea-11,619 
Philippines-9, 194) 

Africa, Near East, S. Asia 
(Major c.oncentrations in 
Saudi Arabia-209 
Egypt-SO) 

Western Hemisphere 
(Major concentrations in 
Panama-!,837 
Canada-125) 

Eastern Europe 

USAF PERSONNEL STRENGTH BY COMMANDS, SOAs, AND DRUs 

MAJOR COMMANDS MILITARY CIVILIAN 
Air Force Communications Command (AFCC) 47,071 7,659 
Air Force Logistics Command (AFLC) 11,681 80,276 
Air Force Space Command (AFSPACECOM) 6,204 1,718 
Air Force Systems Command (AFSC) 23 679, 27,518 
Air Training Command (ATC) 68,059 12,711 
Air University (AU) 5,836 1,503 
Alaskan Air Command (AAC) 7,Sr2 1,278 
Electronic Security Command (ESC) 12,523 1,216 
Military Airlift Command (MAC) 75,251 14,252 
Pacific Air Forces (PACAFJ 28,856 10,004 
Strategic Air Command ( AC) 1.05,023 11,782 
Tactical Air Command (TAC) r 96,406 11,462 
United States Air Forces in Europe (USAFE) 62,728 10,042 

TOTAL 540,829 191,421 

SEPARATE OPERATING AGENCIES (SOAs) 
Air Force Accounting and Finance Center (AFAFC) 225 2,114 
Air Force Audit Agency (AFAA) 221 712 
Air Force Commissary Service (AFCOMS) 1,040 8,795 
Air Force Engineering and Services Center (AFESC) 391 554 
Air Force Inspection and Safety Center (AFISC) 351 127 
Air Force Intelligence Agency (AFIA) 660 218 
Air Force Legal Services Center (AFLSC) 456 142 
Air Force Management Engineering Agenc6 (AFMEA) 201 89 
Air Force Military Personnel Center (AFMP ) 1,514 517 
Air Force Office of Medical Support (AFOMS) 107 129 
Air Force Office of Security Police (AFOSP) 68 60 
Air Force Office of Special Investigations (AFOSI) 1,939 503 
Air Force Operational Test and Evaluation Center (AFOTEC) 505 171 
Air Force Reserve (AFRES) 296 13,567 
Air Force Service Information and News Center (AFSINC) 675 173 
Air Reserve Personnel Center (ARPC) 126 598 

DIRECT REPORTING UNITS (DRUs) 
Air Force Civilian Personnel Management Center (AFCPMC) 4 1,3771 

Air Force Cost Center 23 22 
Air Force District of Washln_gton (AFDW) 1,468 961 
Air Force Technical AppOcatlons Oeriter \AFTAC) 1,228 89 
Office of the Secretary of the Air Fcm; e/A r Staff/ Air National 1,543 1,290 

Guard Support Center 
United States Air Force Academy (USAFA)2 2,679 1,596 
USAF Historical Research Center (USAFHRC) 21 78 

Other Direct Reporting Units 
Air Force Center for Studies and Analyses (AFCSA) 93 35 
Air Force Combat Operations Staff (AFCOS) 260 21 
Air Force Review Boards Office (AFRBO) 18 62 
Other 15,041 27.7'40 

TOTAL, SOAs and DRUs 31 ,153 61 ,740 
TOTAL, COMMANDS, SOAs, and DRUs 571 ,982 253,161 

'Includes Palace Acquire interns assigned to various major commands, 
24,464 cadets not included, 
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88,774 

37,718 

375 

3,058 

18 

TOTAL 
54,730 
91,957 

7,922 
51,197 
70,770 

7,339 
8,790 

1,,739 
89,SQS 
38,860 

116,805 
107,868 

12.,no 
7321250 

2,339 
933 

9,835 
945 
478 
878 
598 
290 

2,031 
236 
128 

2,442 
676 

13,863 
848 
724 

1,381 
45 

2,429 
1,317 
2.833 
4,275 

99 

128 
281 

80 
42,78-1 
92,893 

825,143 
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USAFPERSONNELBYGRAD~RACE,ANDSEX 
(As of September 30, 1988) 

OFFICERS 

GRADE FORCE BLACK1 OTHER2 WOMEN3 

GENERAL 334 4 1 2 
OOL0NEL 5,509 124 90 1.26 
LIEUTENANT COLONEL 12,426 235 186 602 
MAJOR 19,615 952 290 1,725 
CAPTAIN 43,046 3,146 941 5,923 
FIRST UEUTENAt,IT 14,601 755 450 2,708 
SECOND LIEUTENANT 9,595 541 399 1,913 

TOTAL 105,126 5,757 2,357 12,899 

AIRMEN 

GRADE FORCE BLACK' OTHER2 WOMEN3 

CHIEF MASTER SERGEANT 4,858 662 65 29 
SENIOR MASTER SERGEANT 9,677 1,402 163 195 
MASTER SERGEANT 38,853 6,927 990 1,702 
TECHNICAL SERGEANT 58,942 10,973 1,866 5,129 
STAFF SERGEANT 111,799 21,382 4,302 14,543 
SERGEANT/SENIOR AIRMAN 116,935 22,266 5,652 17,321 
AIRMAN FIRST CLASS 84,749 13,498 4,396 14,462 
AIRMAN 27,987 3,565 1,141 5,282 
AIRMAN BASIC 13,056 1,694 536 2,318 

TOTAL 486,856 82,369 19,111 60,981 

TOTAL USAF PERSONNEL 571,982 88,126 21,468 73,880 

1Includes 16,212 women, 
21ncludes 3,021 women 
3Includes women from "Black" and "Other " categories. 

AVERAGE AGES OF 
MILITARY PERSONNEL 

Officers 
Airmen 

(As of September 30, 1988) 

Average 34 years of age 
Average 27 years of age 

BUDGET DETAILS DELAYED 

Details of the Bush Administration's revised 
defense budget proposal had not been made 
public as the 1989 Air Force Almanac went to 
press. Consequently, accurate information 
was not available to develop some of the 
charts that usually appear in this section. 
Those charts will be published in a later issue 
of AIR FORCE Magazine. 

MONTHLY MILITARY BASIC RATES OF PAY 
(Effective January 1, 1989) 

YEARS OF SERVICE 

PAY UNDER 
GRADE 2 2 3 4 6 8 10 12 14 16 18 20 22 26 

COMMISSIONED OFFICERS' 

0-10 $5,711 $5,912 $5,912 $5,912 $5,912 $6,138 $6,138 $6,479 $6,479 $6,875 $6,875 $7,115 $7,115 $7,559 
0-9 5,061 5,194 5,304 5,304 5,304 5,439 5,439 5,666 5,666 6,138 6,138 6,479 6,479 6,875 
0-8 4,584 4,721 4,834 4,834 4,834 5,194 5,194 5,439 5,439 5,666 5,912 6,138 6,290 6,290 
0-7 3,809 4,068 4,068 4,068 4,250 4,250 4,497 4,497 4,721 5,194 5,551 5,551 5,551 5,551 
0-6 2,823 3,102 3,305 3,305 3,305 3,305 3,305 3,305 3,417 3,958 4,160 4,250 4,497 4,877 
0-5 2,258 2,651 2,835 2,835 2,835 2,835 2,921 3,077 3,284 3,530 3,732 3,845 3,979 3,979 
0-4 1,904 2,318 2,472 2,472 2,518 2,629 2,809 2,966 3,102 3,238 3,328 3,328 3,328 3,328 
0-3 1,769 1,978 2,114 2,339 2,451 2,539 2,676 2,809 2,878 2,878 2,878 2,878 2,878 2,878 
0-2 1,542 1,685 2,024 2,092 2,135 2,135 2,135 2,135 2,135 2,135 2,135 2,135 2,135 2,135 
0-1 1,339 1,394 1,685 1,685 1,685 1,685 1,685 1,685 1,685 1,685 1,685 1,685 1,685 1,685 

COMMISSIONED OFFICERS WITH MORE THAN 4 YEARS OF ACTIVE ENLISTED OR WARRANT OFFICER SERVICE 

O-3E 2,339 2,451 2,539 2,676 2,809 2,921 2,921 2,921 2,921 2,921 2,921 
O-2E 2,092 2,135 2,203 2,318 2,406 2,472 2,472 2,472 2,472 2,472 2,472 
O-1E 1,685 1,799 1,866 1,933 2,001 2,092 2,092 2,092 2,092 2,092 2,092 

ENLISTED MEMBERS 

E-9 2,096 2,144 2,192 2,242 2,292 2,337 2,460 2,699 
E-6 1,758 1,808 1,856 1,904 1,954 1,999 2,048 2,169 2,410 
E-7 1,227 1,325 1,374 1,422 1,471 1,517 1,566 1,615 1,688 1,736 1,784 1,807 1,929 2,169 
E-6 1,056 1,151 1,199 1,250 1,296 1,343 1,393 1,465 1,511 1,559 1,583 1,583 1,583 1,583 
E-5 927 1,009 1,058 1,104 1,176 1,224 1,273 1,319 1,343 1,343 1,343 1,343 1,343 1,343 
E-4 864 913 966 1,041 1,082 1,082 1,082 1,082 1,082 1,082 1,082 1,082 1,082 1,082 
E-3 814 859 893 929 929 929 929 929 929 929 929 929 929 929 
E-2 784 784 784 784 784 784 784 784 784 784 784 784 784 784 
E-F 699 699 699 699 699 699 699 699 699 699 699 699 699 699 

NOTES : Amounts have been rounded to the nearest dollar. 
Basic pay while serving as Chairman of the Joint Chiefs of Staff or as Chief of Stall of the Air Force is $6,291 .60, regardless of cumulative years of service. 
Basic pay while serving as Chief Master Sergeant of the Air Force is $3,280.50, regardless of cumulative years of service. 

1Basic pay is limited to $6,291 .60, regardless of cumulative years of service, 
2Basic pay for E-1s with less than four months of service is $646.20. 
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MONTHLY BASIC ALLOWANCE FOR 
QUARTERS (BAQ) 

(Effective January 1, 1989) 

PAY WITHOUT WITH 
GRADE DEPENDENTS DEPENDENTS 

FULL' PARTIAL' 

0-10 $613.20 $50.70 $754.50 
0-9 . 613,20 50,70 754.50 
0-8 613.20 50.70 754.50 
0-7 613.20 50.70 754.50 
0-6 562.50 39.60 679.80 
0-5 541.80 33.00 654.90 
0-4 502.20 26.70 577.80 
0-3 402.60 22.20 478.20 
0-2 319.50 17.70 408.00 
0-1 268.80 13.20 364.50 

E-9 372.00 18.60 490.50 
E-8 342.00 15.30 452.10 
E-7 291 .90 12,00 420.30 
E-6 264.00 9.90 387.90 
E-5 2~.60 8.70 348.90 
E-4 212.10 8.10 303.60 
E-3 208.20 7.80 282.30 
E-2 169.20 7.20 268.80 
E-1 150.30 6.90 268.80 

1Paymenl of the full rate of basic allowance for quarters at these rates to 
members ol the uniformed services without dependents is authorized by 37 
USC 403 and Part IV of Executive Order 12622, as amended . 

2Payment of the partial rate of basic allowance for quarters at these rates to 
members of the uniformed services without dependents who, under 37 USC 
403(b) or403(c), are not entitled to the full rate ol basic allowance for quarters is 
authorized by 37 USC 1009(c)(2) and Part IV of Executive Order 11157, as 
amended 

Officers 
(Monthly) 

$119.61 

BASIC ALLOWANCE FOR 
SUBSISTENCE (BAS) 

Separate 
Rations 

$5.70 
5.271 

Enlisted (Daily) 

Rations in Kind 
Not Available 

$6.44 
5.951 

Emergency 
Rations 

$8.53 
7.891 

1Applies to E-1s with less than four months of active-duly service. 

HAZARDOUS DUTY INCENTIVE PAY (HDIP)1 

PAY GRADE MONTHLY RATE PAY GRADE MONTHLY RATE 

0-10 $110 E-9 $200 
0-9 110 E-8 200 
0-8 110 E-7 200 
0-7 110 E-6 175 
0-6 250 E-5 150 
0-5 250 E-4 125 
0-4 225 E-3 110 
0-3 175 E-2 110 
0-2 150 E-1 110 
0-1 125 

NOTE: Hazardous duty incentive pay for noncrew members is $110 a month. 

'Excepting AWACS crew members. 
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AVIATION CAREER INCENTIVE PAY RATES 1 

PHASE I 

MONTHLY 
RATE 

YEARS OF AVIATION SERVICE 
AS AN OFFICER2 

$125 
156 
188 
206 
400 

2 or less 
more than 2 
more than 3 
more than 4 
more than 6 

PHASE II 

$370 
340 
310 
280 
250 

more than 18 
more than 20 
more than 22 
more than 24 
more than 253 

NOTE: An officer in pay grade 0-7 may not be paid a1 a rate greater than $200 a 
month, An officer in pay grade 0-8 or above may not be paid at a rate 
greater than $206 a month. Officers with more than 18 years of commis
sioned service and less than 6 years of aviation service are entitled to 
Phase I rates 

'For rated officers, flight surgeons. and other designated medical officers, 
except as noted 

2Including flight training. 

30-6 and below. 

EDUCATIONAL LEVELS-USAF 
LINE OFFICERS 

END OF SEPTEMBER 1988 

LEVEL NUMBER PERCENT 

Below baccalaureate/unknown 
Baccalaureate, no master's 

degree 
Master's degree, no doctorate 
Doctoral and professional 

degrees 
TOTAL 

105 
48,048 

37,625 
1,278 

87,056 

0.1 
55.2 

43.2 
1.5 

100.0 

EDUCATIONAL LEVELS-USAF 
ENLISTED FORCE 

LEVEL 

Below high school 
High school 
Some college (less than two 

years) 
AA/AS degree 
Two to three years of college 
Baccalaureate, no master's 
Master's or higher 
TOTAL 

'Percentages have been rounded. 

END OF SEPTEMBER 1988 

NUMBER PERCENT' 

315 
193,851 
184,175 

33,997 
39,122 
14,015 

1,381 
466,856 

0.1 
41.5 
39.5 

7.3 
8.4 
3.0 
0.3 

100.0 
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FEDERAL CIVILIAN PAY SCALE 
General Schedule 

(Effective January 1, 1989) 

GRADE 1 2 3 4 5 6 7 8 9 10 

GS-1 $10,213 $10,555 $10,894 $11,233 $11 ,573 $11,773 $12,108 $12,445 $12,461 $12,780 
GS-2 11,484 11,757 12,137 12,461 12,601 12,972 13,343 13,714 14,085 14,956 
GS-3 12,531 12,949 13,367 13,785 14,203 14,621 15,039 15,457 15,875 16,293 
GS-4 14,067 14,536 15,005 15,474 15,943 16,412 16,881 17,350 17,819 18,288 
GS-5 15,738 16,263 16,788 17,313 17,838 18,363 18,888 19,413 19,938 20,463 
GS-6 17,542 18,127 18,712 19,297 19,882 20,467 21,052 21,637 22,222 22,807 
GS-7 19,493 20,143 20,793 21,443 22,093 22,743 23,393 24,043 24,693 25,343 
GS-8 21,590 22,310 23,030 23,750 24,410 25,190 25,910 26,630 27,350 28,070 
GS-9 23,846 24,641 25,436 26,231 27,026 27,821 28,616 29,411 30,206 31,001 
GS-10 26,261 27,136 28,011 28,886 29,761 30,636 31,511 32,386 33,261 34,136 
GS-11 28,852 29,814 30,776 31,738 32,700 33,662 34,624 35,586 36,548 37,510 
GS-12 34,580 35,733 36,866 38,039 39,192 40,345 41,498 42,651 43,804 44,95? 
GS-13 41,121 42,492 43,863 45,234 46,605 47,976 49,347 50,718 52,089 53,460 
GS-14 48,592 50,212 51 ,832 53,452 55,072 56,692 58,312 59,932 61,552 63,172, 
GS-15 57,158 59,063 6Q.968 62,873 64,778 66,683 68,588 70,493 72,398 74,303 
GS-16 67,038 69,273 71,508 73,743 75,4731 76,6781 78,8691 81,0601 82,5001 

GS-17 76,9901 79,5561 82, 1221 82,5001 83,8181 

GS-18 86,6821 

Senior Executive Service2 

LEVEL 1 2 3 4 5 6 

$65,994 $68,952 $71,910 $73,400 $75,500 $77,500 

1Pay limited to Level V of the Executive Schedule, $72,500 
2Basic pay for employees at these rates is limited to $77,500, in accordance with Title 5, USC 5382(b) 

AIR FORCE FULL-TIME CIVILIAN EMPLOYMENT BY GRADE 
(As of September 30, 1988) 

GENERAL SCHEDULE/ WAGE GRADE WAGE GRADE 
OTHER POSITIONS LEADER POSITIONS 

GRADE POPULATION GRADE POPULATION GRADE POPULATION 

1 155 1 137 1 1 
2 400 2 1,139 2 45 
3 3,511 3 698 3 2 
4 13,!lOO 4 1,165 4 41 
5 23,356 5 3,846 5 53 
6 10,304 6 4,180 6 42 
7 14,475 7 5,839 7 101 
8 2,916 8 6,593 8 97 
9 20,729 9 7,048 9 235 

10 1,184 10 24,543 10 929 
11 20,499 11 7,573 11 130 
12 20,438 12 4,333 12 16 
13 9,885 13 430 13 2 
14 3,831 14 142 14 1 
15 1,224 15 2 15 0 
16 0 
17 0 
18 1 
ST 16 
SES 231 

TOTAL 147,055 67,668 1,695 

NOTE: Table does not include ANG technicians, local national employees, or nonappropriated fund employees. 

ST Scientific and Professional 
SES = Senior Executive Service 

AIR FORCE CIVILIAN PERSONNEL 
AVERAGE AGE AND LENGTH OF SERVICE 

(As of September 30, 1988) 

Average age 
Average length of service (overall) 

General Schedule 
Federal Wage System 

43 years 
14 years 
14 years 
15 years 

WAGE GRADE 
SUPERVISORY 

POSITIONS 

GRADE POPULATION 

1 39 
2 40 
3 126 
4 187 
5 387 
6 490 
7 1,072 
8 1,049 
9 2,013 

10 2,481 
11 673 
12 436 
13 359 
14 389 
15 204 
16 126 
17 50 
18 9 

10,130 
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DoD BUDGET AUTHORITY BY COMPONENT FOR FY 1987-90 
FY 1987 FY 1988 FY 1989 FY 1990 

COMPONENT $ BILLION %SHARE $ BILLION %SHARE $ BILLION o/o SHARE $ BILLION 'l<.St{ARE 

Army 74.0 26.5 75.8 26.7 78.2 26.9 80.5 26.3 
Navy/Marine Corps 93.5 33.5 100.3 35.3 97.4 33.6 101.7 33.3 
Air Force 91.6 32.8 88.3 31 .1 94.6 32.6 100.s 329 
Defense Agencies/DOD-wide 20.4 7.2 19.3 6.8 20.0 6.9 23,0 7,5 
TOTAL 279.5 283.8 290.2 305.6 

NOTE: Numbers an, rounded and may not sum to totals 

DoD BUDGET BY MISSION CATEGORIES FOR FY 1986-90 

TOTAL BUDGET AUTHORITY IN BILLIONS OF DOLLARS, 

MILITARY PROGRAM 

Strategic Forces2 
General-Purpose Forces 
Intelligence and Communications 
Airlift and Sealift 
Guard and Reserve Forces 
Research and Development3 
Central Supply and Maintenance 
Training, Medical, and Other General Personnel Activities 
Administrative and Associated Activities 
Special Operations Forces 
Support, of Other Nations 
TOTAL BUDGET AUTHORITY 

Prior-year funds and other financial adjustments 

TOTAL OBLIGATIONAL AUTHORITY 

NOTE: Numbers an, rounded and may not sum to totals. 
11986--a7 figures actual; 198&-90 estimates. 

1986 1987 

24.2 21.1 
116.2 114.9 
26.4 27.7 

7.6 7.1 
15.6 15.7 
25.7 27.5 
24.4 22.7 
33.6 35.5 

7.1 6.6 

0.5 0.7 
281.4 279.5 

---=.M ---1,Q 

280.5 283.5 

2Excludes strategic systems development included in the research and development category. 
lExcludes research and dewlopment in other program areas on systems approved for production, 

INSTALLATIONS OF THE US AIR FORCE 

Major Installations 
US and Possessions1 

Foreign 
Worldwide 

Minor Installations 
US and Possessions, 
Foreign 

Worldwide 

Support Sites 
US and Possessions1 

Foreign 
Worldwide 

Other Activities 
US and Possessions2 
Foreign 

Worldwide 

1988 

19.8 
114.9 
28.3 

4.4 
16.9 
28.4 
24.3 
37.3 

6.7 
2.0 
~ 
283.8 

____i§ 

288.6 

1Includes Air Force Reserve and Air National Guard. 

1989 

21.2 
112.8 

29.6 
5.4 

17.2 
29.1 
25.3 
38.5 

6.9 
3.2 
1.0 

290.2 

____g,§ 

292.7 

Major Installations, including Air Force Bases, Air Bases, Air Reserves 
Bases, end Air Guard Bases, ere self-supporting centers of operations 
for actions of importance to Air Force combat, combat support. or train
ing. Each is operated by an Active, Reserve, or Guard unit of group size 
or larger with all land, facilities, and organic support needed to accom
plish the unit mission. A major installation must have real property ac
countability through ownership, lease, permit, or other written agree
ment for all real estate and facilities. Agreements with foreign govern
ments giving USAF jurisdiction over real property meet this require
ment. Shared-use agreements (as opposed to joint-use agreements, 
wherein USAF owns the runway), do not meet this requirement. Minor In
stallations (Air Force Stations, Air Stations, Air Reserve Stations, and 
Air Guard Stations) are operated by active, Reserve, or Guard units of at 
least squadron size but do not otherwise satisfy the criteria for a major 
installation. Examples: Reserve and Guard flying operations located at 
civilian-owned airports. Support sHes are facilities operated by active. 
Reserve, or Guard units that provide general support to the Air Force 
mission and do not satisfy the criteria for a major or minor installation. 
Examples; missile tracking sites; radar bomb scoring sites; USAF
owned, contractor-operated plants; radio relay sites. Other ActlvHies in
clude USAF units or activities that have little or no real property account
ability for the real estate they occupy. Examples: active, Guard, or Re
serve Air Force units located on installations belonging to other servic
es; leased office space supporting recruiting detachments or Civil Air 
Patrol. 2Includes USAF presence at non-USAF Installations and other sites. 
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1990 

23.4 
117.8 
31.7 

6.3 
17.2 
32.1 
27.0 
40.0 

5.9 
3.1 
1.1 

305.6 

_1Q 

306.6 

102 
39 

141 

107 
13 

120 

130 
120 
250 

425 
402 
827 
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USAF'S AIRCRAFT-HOW MANY OF EACH TYPE AND HOW OLD? 
(Current 811 of September 30, 1988) 

11-3 3--6 6-9 &-12 1~15 15-18 18-21 21-24 24+ TOTAL AVERAGE 
YRS. YRS. YRS. YRS. YRS. YRS. YRS. YRS. YRS. NUM8l:R AGE (YRS.) 

A-7 2 2 15 10 29 16.8 
A-10 65 271 104 12 452 7.9 
A-37 13 2 16 13.B 

B-1 96 2 98 1.3 
B-52 262 262 26.0 
FB-111 38 24 62 17.9 

C-5 39 38 4 79 8.9 
C-9 3 e 11 23 17.5 
C-10 23 24 11 58 3.8 
C-12 46 7 20 73 7.1 
C-18 7 7 6.4 
C-20 10 3 13 2.1 
C-21 4 75 79 3.7 
C-22 1 1 4.6 
C-23 2 16 18 3.4 
C-130 18 3 8 56 26 39 82 133 365 19.8 
C-131 1 1 33.5 
C-135 34 563 597 27.1 
C-137 4 7 19.3 
C-140 5 5 25.7 
C-141 26 222 7 255 22.0 

E-3 5 9 15 5 34 6.9 
E-4 2 2 4 14.3 

F-4 7 105 110 253 464 10 949 17.9 
F-5 6 8 41 15 70 12.4 
F-15 103 110 207 263 32 3 718 7.5 
F-16 451 319 212 33 1,015 3.8 
F-100 4 4 31.2 
F-106 6 6 28.9 
F-111 2 20 175 133 330 17.4 

G-4 1 1 .4 
G-7 4 6 10 3.2 
G-9 5 5 1.7 

H-1 83 10 93 17.1 
H-3 3 19 12 5 39 21.0 
H-53 8 3 12 21 5 49 15.4 
H-60 9 10 19 3.2 

TR-1 11 9 2 22 3.1 

T-33 1 1 36.9 
T-37 132 62 414 608 26.3 
T-38 45 208 282 273 llo8 22.5 
T-39 14 14 26.7 
T-41 50 50 100 21.3 
T-43 12 2 14 14.6 

tJ'6, 8.0 
lJ-26 5.0 

~-10 2 76 78 19.5 
U -18 1 2 3 7.6 

TOTALS 786 702 724 447 326 sn 1,017 1,213 1,702 7,496 15.9 

PERCENT' 11 9 10 6 4 8 14 16 23 

N'GTE : •AAF noi ln"cluded in calen!lar age. 1Percantages haw been rounded. 
Ltss·lhan ·9 ;ear11 old: 2,214 aircraft (29~~ 
Moro 1'18n•~ 'filar-$ old: 5,282 aircraft (70,5% 

AIR NATIONAL GUARD AIRCRAFT-HOW MANY, HOW OLD? 
(Current as of September 30, 1988) 

0-3 3--6 6-9 IH2 12- 15 tlHB 18-21 21-24 24+ TOT4L AV'El'IAGE 
YRS. YRS. YRS. YRS. Ylls; YRS. YRS. YRS. YRS. NUMBER AGE (YRS.) 

A-7 6 22 5 62 233 12 340 15.1 
A-10 51 51 102 9.0 
OA-37 25· 22 20 67 16.0 
C-5 1 5 4 10 17.6 
C-12 10 2 1 13 2.7 
C-21 4 4 1.0 
C-22 4 4 3.7 
C-130 24 17 16 8 10 139 214 20.9 
C-131 12 12 33.2 
KC-135 114 114 29.6 
C-141 8 8 22.3 
F-4 140 360 15 515 21.3 
F-15 36 63 99 12.3 
F-16 77 129 8 214 6.6 
H-3 3 6 9 21.1 
T-33 1 33.0 
T-43 4 - - - 4 14.5 -TOTALS 38 106 218 108 156 260 179 384 281 1,730 17.1 

PERCENT' 2 6 13 8 9 15 10 22 18 

NOTE: Lesa than 9 years old: 362 aircraft (21%). 
More than 9 years old: 1,368 alrcref1 (79%~ 1 Percentages have been rounded. 
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AIR FORCE RESERVE AIRCRAFT-HOW MANY, HOW OLD? 
(Current es of December 15, 1988) 

D-3 3--6 6--9 &-12 12-15 15-18 18-21 21-24 24+ TOTAL AVERAGE 
YRS. YRS. YRS. YRS. YRS. YRS. YRS. YRS. YRS. NUMBER AGE (YRS.) 

A-10 97 97 10.0 
AC-130A 10 10 33.0 
C-130A 8 8 32.0 
C-1308 36 36 28.0 
C-130E 41 42 26.0 
C-130H 24 2 6 32 3.0 
HC-130H 10 10 24.0 
HC-130N 4 4 19.0 
HC-130P 1 1 24.0 
WC-130E 2 2 27.0 
WC-130H1 4 4 23.0 
C-141 B 8 8 23.0 
C-5A 3 21 3 27 20.0 
KC-135E 24 24 30.0 
F-4 26 79 105 21.0 
F-16 26 7 25 58 6.0 
H-1 5 5 18.0 
H-3 _J! 12 1 ~ 22.0 

TOTAL 50 2 13 122 0 8 57 117 123 492 17.2 

PERCENT-! 10 1 2 25 0 2 12 23 25 

NOTE: Less than 9 years old: 65 aircraft (13"/4). 
More than 9 years old: 427 aircraft (87%~ 

1Five WC-130Hs (not included here) are being reconfigured and will be assigned back to AFRES as C-130Es 
2Percentages have been rounded. 

ACTIVE-DUTY MILITARY PERSONNEL, RESERVE COMPONENT MILITARY 
PERSONNEL, AND CIVILIAN PERSONNEL STRENGTH 

(Figures in thousands) 

FY '83 FY'84 FY '85 FY'86 FY '87 FY'88 FY '891 FY '901 

ACTIVE-DUTY MILITARY 
Army 780 780 781 781 781 772 772 772 
Navy 558 565 571 581 587 593 593 598 
Marine Corps 194 196 198 19.9 200 197 197 197 
Air Force 592 597 602 608 607 576 _lli 571 

TOTAL 2,123 2,138 2,151 2,169 2,174 2,138 2,133 2,138 

RESERVE COMPONENTS 
(SELECTED RESERVE) 

Army National Guard 417 434 440 446 453 455 457 458 
Army Reserve 266 275 292 310 319 313 319 322 
Naval Reserve 109 121 130 142 149 149 153 153 
Marine Corps Reserve 43 41 42 42 43 44 44 44 
Air National Guard 102 105 109 113 113 115 115 116 
Air Force Reserve 67 70 ---1.§ ~ __M _g ~ ~ 

TOTAL 1,005 1,046 1,088 1,130 1,157 1,158 1,171 1,178 

DIRECT HIRE CIVILIAN 
Army2 332 344 359 354 358 337 342 345 
Navy 328 332 342 332 343 336 335 329 
Air Force2 238 240 250 250 252 241 249 249 
Defense Agencies _fil _§. 91 ~ 96 ~ 97 96 

TOTAL2 980 1,000 1,043 1,027 1,049 1,010 1,023 1,019 

NOTE: Numbers are rounded and may not sum to totals. 

1 Programmed~ 
21ncludes Army and Air National Guard Technicians, who were converted from State to Federal employees in FY '69 

AIR FORCE Magazine / May 1989 53 



54 

USAF FLYING SQUADRONS BY MISSION TYPE 1 

ACTIVE FORCES FY '84 FY'85 FY '86 FY'87 FY '88 FY '892 

Strategic Bomber 22 22 20 22 24 25 
Air Refueling 35 35 36 36 35 35 
Strategic Command and Control 6 6 6 6 6 6 
Intelligence 3 3 3 3 3 3 
Strategic Reconnaissance 1 1 1 1 1 1 
Strategic lnte_rceptor 5 4 4 3 2 2 
Fighter 77 78 78 81 79 79 
Tactical Reconnaissance 8 8 8 7 5 5 
Tactical Electronic Warfare 3 3 3 4 4 4 
Special Operations Forces 5 5 5 5 7 5 
Tactical Air Command Control Systems3 3 3 3 3 3 3 
Tactical Air Control Systems3 7 7 7 7 7 7 
Weather 2 2 2 2 1 1 
Rescue 8 8 9 9 6 7 
Tactical Airlift 14 14 14 13 13 12 
Strategic Airlift 17 17 17 17 19 18 
Special Mission 1 1 1 1 1 1 
Aeromedical Airlift 3 3 3 3 3 3 
GLCM4 2 3 4 6 5 * 
ICBM 24 23 22 20 20 20 

TOTAL 246 246 246 249 244 237 

RESERVE FORCES 
ANG Selected Reserve 91 91 91 91 91 91 
Air Force Reserve5 56 ~ _§I 57 58 2§ 

TOTAL 147 147 148 148 149 149 

GRAND TOTAL 393 393 394 397 393 386 

'Excludes training, support, and OT&E units 'Decision pending INF Treaty ratification. 
2Estimated, 
Jlncludes consolidation of certain functional groups. 
"GLCM Tactical Missile Wings, GLCMs are assigned by flights, not by squadrons 
•Includes Associate Squadrons. 

NUMBER OF AIRCRAFT 
PER ACTIVE-DUTY 
USAF SQUADRON 

(End FY '88) 

AIRCRAFT 
TYPE 

NUMBER1 

A-10 
B-1 
B-52 

C-5 
C-9 
C-130 
AC-130 
KC-10 
KC-135 
C-141 
E-3 
F-4 
RF~4 
F-5 
F-15 
F-16 
F-111 
FB-111 

18 or 24 
16 

13, 14, 15, 16, 
or19 

17 or 182 

3 or 11 
8, 10, 16, or 19 

10 
19 

13 to 25 
12 to 17 

4 or 9 
12 or 24 

18 
20 

15, 18, or 24 
18 or 24 

12,18,or24 
8 or 11 

1For some types of aircraft, squadrons 
vary in size as shown here, HC-130, 
WC-130, T-39, and T-38 aircraft ere 
counted as Total Unit Equipment, not 
by squadrons 

2Reflects ongoing transfer of assets lo 
Air Reserve Forces. 

NUMBER OF ACTIVE AIRCRAFT AND FLYING HOURS 

TYPE OF AIRCRAFT FY '83 FY '84 FY '85 FY '86 FY '87 FY '88 FY '89 

Bomber, Strategic 338 328 330 346 393 422 420 
Tanker 546 556 559 572 576 567 566 
Fighter/Interceptor/Attack 2,997 3,019 3,057 3,046 3,033 2,978 2,998 
Reconnaissance/Electronic Warfare 385 404 418 394 432 424 438 
Cargo/Transport 827 863 859 855 848 857 852 
Search & Rescue (Fixed Wing) 35 35 37 37 35 33 31 
Helicopter (includes Rescue) 236 237 234 232 191 200 171 
Trainer 1,624 1,622 1,613 1,643 1,595 1,543 1,515 
Utility/Observation/Other 206 ~ ~ 120 __Jj_Q 120 __!!,g 

TOTAL, USAF 7,194 7,255 7,287 7,245 7,213 7,144 7,103 

Air National Guard total 1,703 1,688 1,688 1,782 1,732 1,730 1,736 
Air Force Reserve total 458 458 468 467 502 493 _211 

TOTAL, ACTIVE AIRCRAFT, 
USAF, ANG, AFRES 9,355 9,401 9,443 9,494 9,447 9,367 9,353 

Active aircraft including 9,445 9,489 9,529 9,578 9,501 9,451 9,437 
foreign government owned 

FLYING HOURS (000) 
USAF 2,843 2,870 2,914 2,888 2,837 2,737 2,770 
Air National Guard 414 416 423 412 435 445 447 
Air Force Reserve ____!B ___Jl§ 140 141 ~ 150 156 

TOTAL FLYING HOURS 3,389 3,422 3,477 3,441 3,425 3,332 3,373 

NOTE : FY '83-88 numbers are actual ; FY '89 numbers ere estimated , 
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Code Aircraft 

AD Various 
AK F-15 
AK A-10A 
AL F-16 
AR F-SE, A-10A 
AZ. A-7D, F-16 
BA RF-4C 
BC OA-37 
BO A-10A 
BT F-15 
cc F-1110 
CM F-15 
co A-7D 
CR F-15 
CT A-10A 
DC F-40 
OM A-10A 
DO F-40 
ED Various 

EG F-15 
EL A-10A 
FF F-15 
FL OV-10 
FM F-40 
FS F-16 
FW F-4E 
GA F-4E 
GU F-4E 
HA A-7D 
HF F-4E 
HI F-16 
HL F-16 
HM AT-38A 
HO F-15 
HR F-16 
HS F-16 
HW OA-37 
IA A-70 
ID A-10A 
IL OA-37 
IN A-10A 
IS F-15 
KC A-10A 
KE RF-4C 
KS EC-130 
KY C-130 
LA F-15 
LF F-16 
LH CH-3 
LN F-111F 
LR F-16 

USAF AIRCRAFT TAIL MARKINGS 

Unit, locaHon, and command Code Aircraft Unit, locaHon, and command 

Armament Division, Eglin AFB, Fla. (AFSC) LV A-7D 4450th TACG, Nellis AFB, Nev. (TAC) 
21st TFW, Elmendorf AFB, Alaska (MC) MA A-10A 104th TFG, Barnes MAP, Mass. (ANG) 
343d TFW, Belson AFB, Alaska (MC) MB A-10A 354th TFW, Myrtle Beach AFB, s. c_ (TAC) 
187th TFG, Dannelly Field, Ala, (ANG) MC F-16 56th nw, MacDill AFB, Fla (TAC) 
10th TFW, RAF Alconbury, UK (USAFE) MD A-10A 175th TFG, Martin Airport, Md, (ANG) 
162d TFG, Tucson IAP, Ariz , (ANG) Ml A-70 127th TFW, Selfridge ANGB, Mich. (ANG) 
67th TRW, Bervstrom AFB, Tex. (TAC) MJ F-16 432d TFW, Misawa AB. Japan (PACAF) 
110th TASG, Battle Creek ANGB, Mich (ANG) MO F-111A, EF-111A 366th TFW, Mountain Home AFB, Idaho (TAC) 
917th TFG, Bar1<sdale AFB, La. (AFRES) MY F-16 347th TFW, Moody AFB, Ga (TAC) 
36th TFW, Bitburg AB, Germany (USAFE) NA F-16 474th TFW, Nellis AFB, Nev. (TAC) 
27th TFW, Cannon AFB, N M. (TAC) NF OA-37 602d TAIRCW, Davis-Monthan AFB, Ariz (TAC) 
159th TFG, NAS New Orleans, La. (ANG) NJ F-4E 108th TFW, McGuire AFB, N, J, (ANG) 
140th TFW, Buckley ANGB, Colo, (ANG) NM A-70 150th TFG, Kirtland AFB, N. M (ANG) 
32d TFS, Soesterberg AB, Netherlands (USAFE) NO A-10A 926th TFG, NAS New Orleans, La, (AFRES) 
103d TFG, Bradley ANGB, Conn. (ANG) NY F-16 174th TFW, Hancock Field, N. Y. (ANG) 
113th TFW, Andrews AFB, Md (ANG) OH A-70 121st TFW, Rickenbacker ANGB; 178th TFG, 
355th TTW, Davis-Monthan AFB, Ariz. (TAC) Springfield; !Both TFG. Toledo, Ohio (ANG) 
906th TFG, Wright-Patterson AFB, Ohio (AFRES) OK A-70 138th TFG, Tulsa IAP, Okla. (ANG) 
Air Force Flight Test Center, Edwards AFB, OS F-16, OV-10 51st TFW, Osan AB, Korea (PACAF) 

Calif. (AFSC) OT Various TAWC, Eglin AFB, Fla (TAC) 
33d TFW, Eglin AFB, Fla. (TAC) PA OA-10 111th TASG, Willow Grove ARF. Pa. (ANG) 
23d TFW, England AFB, La. (TAC) PA EC-130H 193d SOG, Harrisburg IAP, Pa (ANG) 
1st TFW. Langley AFB, Va , (TAC) PN F-4EIG, F-5 3d TFW, Clark AB, Philippines (PACAF) 
549th TASTG, Patrick AFB, Fla. (TAC) PR A-7D 156th TFG, Muniz ANGB, Puerto Rico (ANG) 
482d TFW, Homestead AFB, Fla. (AFRES) PT A-7D 112th TFG, Greater Pittsburgh IAP, Pa. (ANG) 
188th TFW, Fort Smith MAP, Ark (ANG) RG Various Warner Robins ALC, Robins AFB. Ga (AFI.£) 
122d TFW, Fort Wayne MAP, Ind (ANG) RS F-16 86th TFW, Ramstein AB, Germany (USAFE) 
35th TFW, George AFB, Caltt, (TAC) SA F-16 149th TFG, Kelly AFB, Tex (ANG) 
497Ih TFS. Taegu AB, Korea (PACAF) SC F-16 169th TFG, McEntire ANGB, S. C (ANG) 
165th TFG, Sioux City, Iowa (ANG) SD A-70 114th TFG. Joe Foss Field, S. 0. (ANG) 
1 B1 st TFG, Hu Iman RAP, Ind (ANG) SH F-4D 507th TFG, Tinker AFB, Okla . (AFRES) 
419th TFW, Hill AFB, Utah (AFRES) SI F-4D 183d TFG, Capitol MAP, Ill (ANG) 
388th TFW, Hill AFB, Utah (TAC) SJ F-4E 4th TFW, Seymour Johnson AFB, N, C (TAC) 
479th TTW, Holloman AFB, N. M, (TAC) SL F-4E 131st TFW, Bridgeton. Mo. (ANG) 
49th TFW, Holloman AFB, N M, (TAC) SP F-4EIG 52d TFW, Spangdahlem AB, Germany (USAFE) 
5oth TFW, Hahn AB, Germany (USAFE) SU A-10A 51 st TFW, Suwon AB, Korea (PACAF) 
31st TTW, Homestead AFB, Fla (TAC) SW F-16, RF-4C 363d TFW, Shaw AFB, S C. (TAC) 
24th COMPW, Howard AFB, Panama (TAC) TH F-4E 301st TFW, Carswell AFB, Tex (AFRES) 
132d TFW, Des Moines MAP, Iowa (ANG) TJ F-16 401sl TFW. Torrejon AB, Spain (USAFE) 
46th TFS, Grissom AFB, Ind . (AFRES) TX f-40 924th TFG, Bergstrom AFB, Tex. (AFRES) 
182d TASG, Greater Peoria Airport, Ill. (ANG) TY F-15 325th nw. Tyndall AFB, Fla. (TAC) 
434th TFW, Grissom AFB, Ind, (AFRES) UH F-111E, EF-111A 20th TFW, RAF Upper Heytord, UK (USAFE) 
57th FIS, NAS Keflavik, Iceland (TAC) VA A-7D 192d TFG, Byrd Field, Va. (ANG) 
442d TFW. Richards-Gebaur AFB, Mo. (AFRES) VT F-16 158th FIG, Burlington IAP, VI. (ANG) 
186th TRG, Key Field, Miss. (ANG) w OV-10 27th TASS. George AFB, Calif. (TAC) 
71h ACCS, Keesler AFB, Miss. (TAC) WA Various 571h FWW, Nellis AFB, Nev. (TAC) 
123d TAW, Standiford Field, Ky. (ANG) WI A-10A 128th TFW, Truax ANGB, Wis. (ANG) 
405th TTW, Luke AFB, Ariz (TAC) WP F-16 8th TFW, Kunsan AB. Korea ( PACAF) 
58th TTW, Luke AFB, Ariz. (TAC) WR A-10A 81st TFW, RAF Benlwalers. UK (USAFE) 
302d SOS, Luke AFB, Ariz. (AFRES) WW F-4EIG 37th TFW. George AFB, Calif (TAC) 
48th TFW, RAF Lakenhealh. UK (USAFE) ZR RF-4C 26th TRW, Zweibriicken AB, Germany (USAFE) 
944th TFG, Luke AFB, Ariz. (AFRES) u F-15, RF-4C 18th TFW, Kadena AB, Okinawa (PACAF) 

AIR DEFENSE UNIT FIN FLASHES 

Color code 

Gold lightning bolt on dark-blue border 
Blue/white stripes 
Dark blue/light blue/white star 

Aircraft 

Active Duty1 

F-15 
F-15 
F-15 

Air National Guard Units 
Sea-blue wedge 
Rainbow 
Red stripe with "Happy Hooligans" logo 
Blue triangle and two blue stripes bearing 

"Montana" and "Big Sky Country" logos 
Red hawk 
Blue/white lightning bolt 
Blue stripe with "California" logo 
Texas star on red/white jagged stripes 
Stars of Little Dipper constellation 
Red dart 
Yellow and black checkerboard 

F-15A 
F-4D 
F-4D 
F-16 

F-4C 
F-16 
F-4D 
F-4D 
F-4D 
F-16 
F-4D 

Unit and location 

5th FIS, Minot AFB, N, D, 
48th FIS, Langley AFB, Va. 
318th FIS, McChord AFB, Wash, 

102d FIW, Otis ANGB, Mass. 
107th FIG, Niagara Falls IAP, N Y. 
119th FIG, Hector Field, N. D 
120th FIG, Great Falls IAP, Mont. 

123d FIS (142d FIG), Portland IAP, Ore. 
125th FIG, Jacksonville IAP, Fla. 
144th FIW, Fresno Air Terminal, Calif, 
147th FIG, Ellington ANGB, Tex, 
148th FIG, Duluth IAP, Minn. 
177th FIG, Atlantic City Airport, N. J. 
191st FIG, Selfridge ANGB, Mich. 

Air Defense Training Units (ANG) 
Black hawk F-16 114th TFTS (142d FIG), Kingsley Fleld, Ore. 

1The F-15 aircralt assigned to the 57th FIS, NAS Ketlevlk, Iceland, carries the letter tail code IS and Is listed in the chart 
above. 
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USAF Leaders Through 
The Years 

SECRETARIES OF THE AIR FORCE Gen. Bryce Poe II Jan, 28. 1'978 July 31, 1981 

Stuart Symington Sept. 18, 1947 Apr. 24, 1950 Gen. James P. Mullins Aug. 1, 1981 Nov. 1, 1984 
Gen. Earl T .. O'Loughlin Nov.1. 1984 July 31, 1987 

Thomas K. Finletter Apr. 24, 1950 Jan. 20, 1953 Gen. Alfred G. Hansen July 31. 1987 
Harold E. Talbott Feb. 4, 1953 Aug. 13, 1955 
Donald A. Quarles Aug. 15, 1955 Apr. 30, 1957 
James H. Douglas, Jr. May 1, 1957 Dec. 10, 1959 Formerly Air Materiel Command. 
Dudley C. Sharp Dec. 11, 1959 Jan. 20, 19.61 Redesignated Air Forc;e Logrsflcs Command Apr. 1, 1961 . 
Eugene M. Zuckert Jan. 24, 1961 Sept. 30, 19&$ 
Harold Brown Oct. 1, 1965 Feb. 15, 1~ AIR FORCE SPACE COMMAND Robert C. Seamans, Jr. Feb. 15, 1969 May 14, 1973 
John L. Mclucas July 18, 1973 Nov. 23, 1975 Gen. James V. Hartinger Sept. 1, 1982 Aug. 1, 1984 
James W. Plummer (acting) Nov. 24, 1975 Jan. 1, 1976 Gen. Robert T. Herres Aug.1 . 1984 Oct. 11 1986 
Thomas C. Reed Jan. 2, 1976 Apr. 6, 1977 Maj. Gen. Maurice C. Padden Oct. 1, 1986 Nov. 11 1987 
John C. Stetson Apr. 6, 1977 May 18, 1979 Lt. Gen. Donald J. Kutyna Nov. 1, 1987 
Hans Mark July 26, 1979 Feb.9, 1981 
Verne Orr Feb. 9, 1981 Nov. 30, 1985 
Russell A. Rourke Dec.9, 1985 Apr. 7, 1986 AIR FORCE SYSTEMS COMMAND 
Edward C. Aldridge, Jr. June 9, 1986 Dec. 16, 1988 Maj. Gen. David M. Schlatter Feb. 1, 1950 June 24, 1951 
James F. McGovern (acting) Dec. 17, 1988 Lt. Gen. Earle E. Partridge June 24, 1951 June 20, 1953 

Lt. Gen. Donald L. Putt June 30, 1953 Apr. 14, 1954 

USAF CHIEFS OF STAFF Lt. Gen. Thomas S. Power Afar. 15, 1954 June 30, 1957 
Maj. Gen. John W. Sessums, Jr. uly 1, 1957 July 31, 1957 

Gen. Carl A. ~aatz Sept. 26, 1947 Apr. 29, 1948 Lt. Gen. Samuel E. Anderson Aug. 1, 1957 Mar. 9, 1959 
Gen. Hoyt S. andenberg Apr. 30, 1948 June 29, 1953 Maj. Gen. John W. Sessums, Jr. Mar. 10, 1959 Apr. 24, 1959 
Gen. Nathan F. Twining June 30, 1953 June 30, 1957 Gen. Bernard A. Schriever Apr. 25, 1959 Aug. 31, 1966 
Gen. Thomas D. White July 1, 1957 June 30, 1961 Gen. James Ferguson Sept. 1, 1966 Aug. 30, 1970 
Gen. Curtis E. LeMay June 30, 1961 Jan. 31, 1965 Gen. George S. Brown Sept. 1, 1970 July 31, 1973 
Gen. John P. McConnell Feb. 1, 1965 July 31, 1969 Gen. Samuel C. Phillips Aug. 1, 1973 Aug. 31, 1975 
Gen. John 0. Ryan Aug. 1, 1969 July 31 , 1973 Gen. Will iam J. Evans Sept. 1, 1975 July 31, 1977 
Gen. George S. Brown Au?,. 1, 1973 June 30, 1974 Gen. Lew Allen, Jr. Aug. 1, 1977 Mar. 13, 1978 
Gen. David C. Jones Ju y 1. 1974 June 20, 1978 Gen. Alton 0. Slay Mar. 14, 1978 Feb. 1, 1981 
Gen. Lew Allen, Jr. July 1, 1978 June 30, 1~2 Gen. Robert T. Marsh Feb. 1, 1981 Aug. 1, 1984 
Gen. Charles A. Gabriel July 1, 1982 June 30, 1986 Gen. Lawrence A. Skantze Aug. 1, 1984 July 17, 1987 
Gen. Larry D. Welch July 1, 1986 Gen. Bernard P. Randolph July 17, 1987 

CHIEF MASTER SERGEANTS OF THE AIR FORCE Formerly Air Research and Development Command. 
Redesignated Air Force Systems Command Apr. 1, 1961 . 

CMSAF Paul W. Alrey Apr. 3, 1967 Aug. 1. 1969 
CMSAF Donald L Harlow Aug. 1, 1969 Oct. 1, 1971 

AIR TRAINING COMMAND CMSAF Richard D. Kisling Oct. 1, 1971 Oct. 1, 1973 
CMSAF Thomas N. Erarnes Oct. 1, 1973 Aug. 1, 1977 Lt. Gen. John K. Cannon Apr. 15, 1946 Oct. 15, 1948 
CMSAF Robert D. Gaylor Aug.1 . 1977 Aug. 1, 1979 Lt. Gen. Robert W. Harper Oct. 14, 1948 June 30, 1954 
CMSAF James M. McCoy Aug.1. 1979 July 1. 1981 Maj. Gen. Glenn 0 . sa·rcus- July 1, 1954 July 25, 1954 
CMSAF Arthu.r L. Andniws Aug. 1, 1981 Aug. 1, 1983 Lt. Gen. Charles"T, 1ers July 26, 1954 July 31, 1958 
CMSAF Sam E. Parish Aui. 1, 1983 June 301 1986 Lt. Gen. Frederic H. mlth, Jr. Aug. 1, 1958 July 31, 1959 
CMSAF Ja'm$ e. Bfnnlcker Ju y 1, 1986 Lt. Gen. James E. Briggs Aug. 1, 1959 July 31, 1963 

Lt. Gen. Robert W. Burns Aug. 1, 1~ Aug. 10, 1964 

AIR FORCE COMMUNICATIONS COMMAND 
Lt. Gen. William W. Momyer Aug. 11, &$4 June 30, 1966 
Lt. Gen. Sam Maddux, Jr. July 1, 1 66 Aug.30, 1970 

Ma • Gen. H~rold 'W. Grant July 1, 1961 Feb. 15, 1962 Lt. Gen. George B. Simler Sept. 1, 1970 Sept. 9, 1972 
Ma • Gen. Kenrielh p; BergAulst. Feb. 16, 1962 June 30, 1965 Lt. Gen. WIiiiam V. McBride Sept. 9, 1972 Aug. 31, 1974 
Ma . Gen. J. Francis Tailor. Jr. July 1, 1965 Oct. 31, 1965 Lt. Gen. George H. McKee Sept. 1, 1974 Aug. 31, 1975 
Ma . Gen. Richard P. K ocko Nov. 1, 1965 July 2, 1967 Gen. John W. Roberts Sept. 1, 1975 Apr. 1, 1979 
Ma • Gen. Robert W. Paulson July 15, 1967 Aug. 1, 1969 Gen. B. L. Davis Apr. 1, 1979 July 29, 1981 
Ma . Gen. Paul R. Stoney Aug. 1, 1969 Oct. 31, 1973 Gen. Thomas M. Ryan, Jr. July 29, 1981 June 30, 1983 
Ma . Gen. Donald L. W8rt)ecfc Nov. 1, 1973 Aug. 24, 1975 Gen. Andrew P. losue July 1, 1983 Aug. 28, 1986 
Ma • Gen. Rug:rt H. Burris Aug. 25, 1975 Oct. 31, 1977 Gen. John A. Shaud Aug. 28, 1986 June 6, 1988 
Ma . Gen. Ro rt E. Sadler Nov. 1, 1977 July 1, 1979 Lt. Gen. Robert C. Oaks June 6, 1988 
Ma • Gen. Robert T. Herres July 1, 1979 July 27, 1981 
Ma . Gen. Robert F. McCarthy July 27, 1981 June 1, 1984 

AIR UNIVERSITY Maj, Gen. Gerald L. Prather June 1, 1984 Aug. 28, 1986 
Maj. Gen. John T. Stihl Aug. 28, 1986 Mar. 29, 1988 Maj. Gen. Muir S. Fairchild Mar. 15, 1946 May 17, 1948 
MIi . Gen. James S. Cassity, Jr. Mar. 29, 1988 MaJ. Gen. Robert W. Harper May 17, 1948 Oct. 15, 1948 

Gen. George C. Kenney Oct. 16, 1948 July 27, 1951 
Formerly Air Force Communications Service. Lt. Gen. ldwal H. Edwards July 28, 1,951 Feb. 28, 1953 
Redesignated Air Force Communications Command Nov. 15, 1979. Lt. Gen. Laurence S. Kuter Apr. 15, 1953 May 31, 1955 

Lt. Gen. Dean C. Strother June 1, 1955 June 30, 1958 
Lt. Gen. Walter E. Todd July 15, 1958 July 31, 1961 

AIR FORCE LOGISTICS COMMAND Lt. Gen. Troup Miller, Jr. Aug. 1, 1961 Dec. 31, 1963 

Gen. Joseph T. McNarney Oct. 14, 1947 Aug. 31, 1949 Lt. Gen. Ralph P. Swofford, Jr. Jan. 1, 1S64 July 31, 1965 

Lt. Gen. Benjamin W. Chidlaw Sept. 1, 1949 Aug. 20, 1951 Lt. Gen. John W. Carpenter Ill Aug. 1, 19~ July 31, 1968 

Gen. Edwin W. Rawlings Aug. 21, 1951 Feb. 28, 1959 Lt. Gen. Albert P. Clark Aug. 1, 1968 July 31, 1970 

Lt. Gen. William F. McKee Mar. 1, 1959 Mar. 14, 1959 Lt. Gen. Alvan C. Gillem II Aug. 1, 1870 Oct. 31, 1973 

Gen. SamuelE.Anderson Mar. 15, 1959 July 31, 1961 Lt. Gen. F. Michael Rogers Nov. 1, 1978 Aug. 31, 1975 

Gen, William F. McKee Aug. 1, 1961 June 30, 1962 Lt. Gen. Raymond B. Furlong Sept. 1, 1975 July 1, 1979 

Gen. Mark E. Bradley, Jr. July 1, 1962 July 31, 1965 Lt. Gen. Stanley M. Umstead July 1, 1979 July 24, 1=1 
Gen. Kenneth B. Hobson Aug. 1, 1965 July 31, 1967 Lt. Gen. Charles G. Cleveland July 24, 1S_81 Aug. 1, 1 

Gen. Thomas P. Gerrity Aug. 1, 1967 Feb. 24, 1968 Lt. Gen. Thomas C. Richards Aug. 1, 1984 Nov. 6, 1986 

Lt. Gen. Lewis L. Mundell (acting) Feb. 24, 1968 Mar. 28, 1968 Lt. Gen. Truman Spangrud Nov. 6, 1986 July 12, 1988 

Gen. Jack G. Merrell Mar. 29, 1968 Sept. 11, 1972 Lt. Gen. Ralph E. Havens July 12, 1988 

Gen. Jack J. Catton Sept. 12, 1972 Aug. 31, 1974 
Gen. William V. McBride Sept. 1, 1974 Aug. 31, 1975 Air University was part of Air Training Command between May 1978 end 
Gen. F. Michael Rogers Sept. 1, 1975 Jan.27, 1978 July 1983. 
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ALASKAN AIR COMMAND 

Brig. Gen. Jose~h H. Alkfnson Oct. 1, 1946 Feb. 25, 1949 
Brig. Gen. Fran A. Armslror,g, Jr. Feb. 26, 1949 Dec. 27, 1950 
Maj. Gen. William D. Old Dec. 27, 1950 Oct. 14, 1952 
Brig. Gen. W. R. Agee Oct. 27, 1952 Feb. 26, 1953 
Maj. Gen. George R. Acheson Feb. 26, 1953 Feb. 1, 1956 
Lt. Gen. Joseph H. Atkinson Feb. 24, 1956 July 16, 1956 
Maj. Gen. Frank A. Armstrong , Jr. July 17, 1956 Oct. 23, 1956 
Maj. Gen. James H. Davies Oct. 24, 1956 June 27, 1957 
Lt. Gen. Frank A. Armstrong, Jr. June 28, 1957 Aug. 18, 1957 Bl Goa. Koaao,h H. Gib~, Aug. 19, 1957 Aug. 13, 1958 
Ma . Gen. C. F. Necrason Aug. 14, 1958 July 19, 1961 
Ma . Gen. Wendell W. Bowman July 26, 1961 Aug. 8, 1963 
Ma . Gen. James C. Jensen Aug. 15, 1963 Nov. 14, 1966 
Ma . Gen. Thomas E. Moore Nov. 15, 1966 July 24, 1969 
Ma. Gen. Joseph A. Cunningham July 25, 1969 July 31, 1972 
Ma . Gen. Donavon F. Smith Aug. 1, 1972 June 5, 1973 
Ma . Gen. Charles W. Carson, Jr. June 18, 1973 Mar. 2, 1974 
Maj. Gen. Jack K. Gamble Mar. 19, 1974 June 301 1975 
Lt. Gen. James E. Hill Julyl,1975 Oct. 14, 1976 
Lt. Gen. M. L. Boswell Oct. 15, 1976 June 30, 1978 
Lt. Gen. Winfield W, Scott, Jr. July 1, 1978 Apr. 1, 1981 
Lt. Gen. Lynwood E. Clark Apr. 1, 1981 Aug.31, 1983 
Lt. Gen. Bruce K. Brown Sept. 1, 1983 Sept. 26, 1985 
Lt. Gen. David L. Nichols Sept. 27, 1985 May 22, 1988 
Lt. Gen. Thomas G. Mcinerney May 22, 1988 

ELECTRONIC SECURITY COMMAND 

Col. Roy H. Lynn Oct. 26, 1948 July 5, 1949 
Col. Travis M. Hetherington July 6, 1949 Feb. 21, 1951 
Maj. Gen. Roy H. Lynn Feb. 22, 1951 Feb. 13, 1953 
Maj. Gen. Harold H. B.~ett Feb. 14, 1953 Jan. 3, 19,?'7 
Maj. Gen. Gordon L Blake Jan. 4, 1957 Aug. 5, 1959 
Maj. Gen. John B.. Ackerman Aug. 6, 1959 Sept. 20, 1-959 
Maj. Gen. Millard Lewis Sept. 21, 1959 Aug. 31, 1962 
Maj. Gen. Richard P. Klocko Sept. 1, 1962 Oct. 15, 1965 
Maj. Gen. Louis E. Caira Oct. 16, 1965 July 18, 1969 
Maj. Gen. Carl W. Sti,lplelon July 19, 1969 Feb. 23, 1973 
Maj. Gen. Waller T. Galligan Feb. 24, 1973 May 16, 1974 
Maj. Gen. Howard P. Smith May 17, 1974 July 31, 1975 
Maj. Gen. K, D. Burns Aug. 1, 1975 Jan. 18, 1979 
Maj. Gen. Doyle E. Lanion Jan. 19, 1979 July 31, 1983 
Maj. Gen. John B. Marks Aug. 1, 1983 Apr. 16, 1985 
Maj. Gen. Paul H. Martin Apr. 17, 1985 

Formerly USAF Security Service. 
Redesignated Electronic Security Command Aug. 1, 1979. 

MILITARY AIRLIFT COMMAND 

Lt. Gen. Laurence S. Kuter June 1. 1948 
Lt. Gen. Joseph Smith Noll. 15, 1951 
Lt . Gen. William H. Tunner ~uly 1, 1958 
Gen. Joe W. Kelly, Jr. J11ne 1, 1~ 
Gen. Howell M. Estes, Jr. July 19. 1964 
Gen. Jack J. Catton Aug, 1, 1969 
Gen. Paul K. Carlton Sept. 20, 1972 
Gen. William G. Moore, Jr. Apr. 1, 1977 
Gen. Robert E. Huyser July 1. 1979 
Gen. James R. Allen June 26, 1981 
Gen. Thomas M. Ryan, Jr. 
Gen. Duane H. Cassidy 

July 1, l!lpa 
Sept. 20. 1985 

Formerly Military Air Transport Service. 
Redesignated Military Airlift Command Jan. 1, 1966. 

PACIFIC AIR FORCES 

Lt. Gen. Ennis C. Whitehead Dec. 30, 1945 
Lt. Gen. George E. Stra1emeyer Apr. 26, 1949 
Lt. Gen. Earle E. Partridge (acting) May 21, 1951 
Gen. 0. P. Weyland June 10, 1951 
Gen. Earle E. Partridge Mar. 26, 1954 
Gen. Laurence S. Kuter June 1, 1955 
Gen. Emmett O'Donnell, Jr. Aug. 1, 1959 
Gen. Jacob E. Smart Aug. 1, 19J33 
Gen. Hunter Harris, Jr. Aug. 1, 1964 
Gen. John D. Ryan Feb. 1, 1967 
Gen. Joseph J. Nazzaro Aug. 1, 1968 
Gen. Lucius D. Clay, Jr. Aug. 1, 1971 
Gen. John W. Vogt Oct. 1, 1973 
Gen. Louis L. Wilson, Jr. July 1, 1974 
Lt. Gen. James A. Hill June 1, 1~n 
Lt. Gen. James D. Hughes June 15, 1978 
Lt. Gen. Arnold W. Braswell July 1, 1981 
Gen. Jerome F. O'Malley Oct. 8, 1983 
Gen. Robert W. Bazley Nov. 1.1984 
Gen. Jack I. Gregory 
Gen. Merrill A. McPeak 

'fc· 16, 1986 
uly 22, 1988 

Formerly Far East Air Forces. 
Redesignated Pacific Air Forces July 1, 1957. 

STRATEGIC AIR COMMAND 

Gen. George C. Kenney 
Gen. Curtis E. LeM~ 
Gen. Thomas S. Power 

Mar. 21, 1946 
Oct. 16, 1948 

July 1, 1957 
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Oct. 28, 1951 
June 30, 1958 
May 31, 1960 
July 18, 1964 
July 31, 1969 

Sept. 12, 1972 
Mar. 31, 1977 

June 30, 1979 
June 26, 1981 
June 30, 1983 
Sept. 19, 1985 

Apr. 25, 1949 
May 20, 1951 
June 9, 1951 
Mar. 25, 1954 
May:31. 1955 
July 31 , 1959 
July 31, 1963 
July 31, 1964 
Jan. 31, 1967 
July 31, 1968 
July 31, 1971 

Sept. 30, 1973 
June 30, 1974 
May 31, 1977 

June 14, 1978 
July 1, 1981 

Sept. 30, 1983 
Nov. 1, 1984 

Dec. 16, 1986 
July 22, 1988 

Oct. 15, 1948 
June 30, 1957 
Nov. 30, 1964 

Gen. John D. R~n Dec.1.1964 Jan. 31 , 1967 
Gen. Joseph J. azzaro Feb. 1, 1967 July 31, 1968 
Gen. Bruce K. Holloway Aug. 1, 1968 Apr. 30, 1972 
Gen. John C. Meyer May 1, 1972 July 31 , 1974 
Gen. Russell E. Dougherty Aug. 1, 1974 July 31, 1977 
Gen. Richard H. Ellis Aug. 1, 1977 Aug. 1, 1981 
Gen. B. L. Davis Aug.1.1981 Aug. 1, 1985 
Gen. Larry D. Welch Aug. I , 1985 June 30, 1986 
Gen. John T. Chain July 1, 1986 

TACTICAL AIR COMMAND 

Lt. Gen. E. R. Quesada Mar. 21, 1946 Nov. 23, 1948 
Maj. Gen. Robert M. Lee Dec. 24, 1948 June 20, 1950 
Maj. Gen. Glenn 0. Barcus July 17, 1950 Jan. 25, 1951 
Gen. John K. Cannon Jan. 25, 1951 Mar. 31 , 1954 
Gen. 0. P. Weyland Apr. 1, 1954 July 31 , 1959 
Gen. Frank F. Everest Aug. 1, 1959 Sept. 30, 1961 
Gen. Walter C. Sweeney, Jr. Oct. 1, 1961 July 31 , 1965 
Gen. Gabriel P. Disosway Aug. 1, "1965 July 31 , 1968 
Gen. William W. Momyer Aug. 1, 1968 Sept. 30, 1973 
Gen. Robert J. Dixon Oct. 1, 1973 Apr. 30, 1978 
Gen. W. L. Creech May 1, 1978 Nov. 1, 1984 
Gen. Jerome F. O'Malley Nov. 1, 1984 Apr. 20, 1985 
Gen. Robert D. Russ May 22, 1985 

US AIR FORCES IN EUROPE 

Brig. Gen. John F. McBain Aug. 15, 1947 Oct. 20, 1947 
Lt. Gen. Curtis E. LeMay Oct. 20, 1947 Oct. 15, 1948 
Lt. Gen. John K. Cannon Oct. 16, 1948 Jan. 20, 1951 
Gen. Lauris Norstad Jan. 21, 1951 July 26, 1953 
Lt. Gen. William H. Tunner July 27, 1953 June 30, 1957 
Gen. Frank F. Everest July 1, 1957 July 31, 1959 
Gen. Frederic H. Smith, Jr. Au~, 1, 1959 June 30, 1961 
Gen . Truman H. Landon Ju y 1, 1961 July 31, 1963 
Gen. Gabriel P. Disosway Aug. 1, 1963 July 31, 1965 
Gen. Bruce K. Holloway Aug. 1, 1965 July 31, 1966 
Gen. Maurice A. Preston Aug. 1, 1966 July 31, 1968 
Gen. Horace M, Wade Aug. 1, 1968 Jan. 31, 1969 
Gen. Joseph R. Holzapple Feb. 1, 1969 Aug. 31, 1971 
Gen , David C. Jones Sept. 1, 1971 June 30, 1974 
Gen. John W. Vogt July 1, 1974 Aug. 31, 1975 
Gen, Richard H. Ellis Sept. 1, 1975 July 31, 1977 
Gen, William J. Evans Aug. 1, 1977 Aug. 1, 1978 
Gen. John W. Pauly Aug. 1, 1978 Aug. 1, 1980 
Gen. Charles A. Gabriel Aug. 1, 1980 June 30, 1982 
Gen. Billy M. Minter July 1, 1982 Nov. 1, 1984 
Gen. Charles L. Donnelly, Jr. Nov. 1, 1984 May 1, 1987 
Gen. William L. Kirk May 1, 1987 Apr, 17. 1989 
Gen. Michael J. Dugan Apr. 17, 1989 

USAF ACADEMY SUPERINTENDENTS 

Lt. Gen . Hubert R. Harmon July 27, 1954 July 27, 1956 
Maj. Gen . James E. Brlggs July 28, 1956 Aug. 16, 1959 
Maj. Gen. Wllllam S. Stone Aug. 17, 1959 June 30, 1962 
Maj. Gen. Robert H. Warren July 1, 1962 June 30, 1965 
Lt. Gen. Thomas S. Moorman July 1, 1965 July 31, 1970 
Lt. Gen. Albert P. Clark Aug. 1, 1970 July 31, 1974 
Lt. Gen. James R. Allen Aug. 1, 1974 July 31, 1977 
Lt. Gen. Kenneth L. Tallman Aug. 1, 1977 June 16, 1981 
Maj. Gen. Robert E. Kelley June 16, 1981 July 4, 1983 
Lt. Gen. Winfield W. Scott, Jr. July 5, 1983 June 26, 1987 
Lt. Gen. Charles R. Hamm June 26, 1987 

AIR FORCE RESERVE 

Maj. Gen. Rollin B. Moore, Jr. Aug. 1, 1968 Jan . 26, 1972 
Brig. Gen. Alfred Verhulst (acting) Jan. 27, 1972- Mar. 15, 1972 
Maj. Gen. Homer I. Lewis Mar. 16, 1·97a Apr. 8 , 1975 
Maj. Gen, William Lyon Apr. 16. 197:S Apr. 16, 1979 
Maj. Gen. Richard Bodycombe Apr. 17, 1979 Oct. 31 , 1982 
Maj. Gen. Sloan R. Gill Nov. 1, 1m Oct. 31 , 1986 
Maj. Gen. Roger P. Scheer Nov. 1, 1986 

Since Mar. 16, 1972, the Chief of Air Force Reserve has been dual-hatted as 
Commander, Hq. Air Force Reserve (AFRES). The earlier chief of Hq. Air 
Force Reserve was Maj, Gen. Tom E. Marchbanks, Jr., from Jan, 18, 1968, to 
Feb, 1, 1971 , 

AIR NATIONAL GUARD 

Col. WHlfam A. A. Rob.ertson Nov. 28, 1945 Oct. 1948 
Maj. Gen. G~rge G. Finch Oct. 1948 Sept 25, 1950 
Ma . Gen. Earl T. Ricks Oct. 13, 1950 Jan. 4. 1954 
Mlij. Gen. w1ns1on P. Wilson Jan. 26, 1954 Aug. 5, 1962 
Maj. Gen, I, G. Brown Aug. 6, 1962 Apr. 19, 1974 
Maj. Gen, John J, Pesch Apr. 20, 1974 Jan. 31, 1977 
Maj. Gen, John T, G11ice Feb. 1, 1977 Apr. 1, 1981 
Maj. Gen. John B. Ganaway Apr. 1, 1981 Nov. 1,' 1988 
Maj. G_en. Philip G. KIiiay Nov. 1, 1988 

The ~~~ of the Air Natjonal Guatd was Chlel, Aviation Group, NaUonal 
Guard Bureau until 1948, when the lille changed to Chief, Afr Force Dlvl· 
sion. NGB, In Dec. 1969 lhe lilfe was chan.ged to the present Dlraotor, Air 
National Guard. ' 
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Air Force Magazine's 
Guide to Aces 

In compiling this list of aces who 
flew with USAF and its predecessor 
organizations (the Air Service and the 
Army Air Forces), A1R FORCE Magazine 
has relied on USAF's official account
ing of aerial victory credits, which is 
the responsibility of the USAF Histor
ical Research Center at Maxwell AFB, 
Ala. 

As this issue went to press, the His
torical Research Center was prepar
ing a revised list of aerial victory cred-

its. The revised list will combine 
World War I, World War II, Korea, and 
Southeast Asia (Vietnam) in one vol
ume and is expected to be published 
soon. 

The USAF Historical Research Cen
ter is not authorized and has never 
attempted to verify aerial victory cred
its claimed by American pilots who 
flew with the air forces of other na
tions. Readers should note that this 
criterion applies to all of the listings 

here with the exception of the 
"Leading American Aces of World 
War I" box. That listing includes 
American aces who flew with the Air 
Service and with the British and 
French as well. Also, some World War 
I totals (notably Frank Luke's) include 
victories for balloons. All other cred
its are for air-to-air victories as de
fined and verified by the Historical Re
search Center. 

-THE EDITORS 

LEADING AMERICAN ACES OF WORLD WAR I 

Rickenbacker, 
Capt. Edward V. (AEF) 26 

Lambert, Capt. William C. (RFC) 22 
Gillette, Capt. Frederick W. (RFC) 20 
Malone, Capt. John J. (RN) 20 
Wilkinson, Maj. Alan M. (RFC) 19 
Hale, Capt. Frank L. (RFC) 18 
laccaci, Capt. Paul T. (RFC) 18 

(Ten or more victories) 

Luke, 2d Lt. Frank, Jr. (AEF) 
Lufbery, Maj. Raoul G. (FFC/LE) 
Kullberg, Lt, Harold A. (RFC) 
Rose, Capt. Oren J. (RFC) 
Warman, Lt. C. T. (RFC) 
Libby, Capt. Frederick (RFC) 
Vaughn, 1st Lt. George A, (AEF) 
Baylies, Lt. Frank L. (FFC/LE) 

AEF-American Expeditionary Force LE-Lafayette Escadrille RFC-Royal Flying Corps (British) 
FFC-French Flying Corps RN-Royal Navy (British) 

18 
17 
16 
16 
15 
14 
13 
12 

Bennett, 1st Lt. Louis B. (RFC) 
Kindley, Capt. Field E. (AEF) 
Putnam, 1st Lt. David E. 

(LE/AEF) 
Springs, Capt. Elliott W. (AEF) 
laccaci, Lt. Thayer A. (RFC) 
Landis, Capt. Reed G. (AEF) 
Swaab, Capt. Jacques M. (AEF) 

12 
12 

12 
12 
11 
11 
10 

LEADING ARMY AIR FORCES ACES OF WORLD WAR II 

Bong, Maj. Richard I. 
McGuire, Maj. Thomas B., Jr. 
Gabreski, Lt. Col. Francis S. 
Johnson, Capt. Robert S. 
MacDonald, Col. Charles H. 
Preddy, Maj. George E. 
Meyer, Lt. Col. John C. 
Schilling, Col. David C. 
Johnson, Lt. Col. Gerald R. 
Kearby, Col. Neel E. 
Robbins, Maj. Jay T. 
Christensen, Capt. Fred J. 
Wetmore, Capt. Ray S. 
Voll, Capt. John J. 
Mahurin, Maj. Walker M. 
Lynch, Lt. Col. Thomas J. 

40 
38 
28· 
27 
27 
26.83 
24• 
22.50 
22 
22 
22 
21 .50 
21.25 
21 
20.75* 
20 

• Aces who added to these scores by victories 
in the Korean War. 
Ranks are as of last victory in World War II. 
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(Fourteen and a half or more victories) 

Westbrook, Lt. Col. Robert B. 
Gentile, Capt. Donald S. 
Duncan, Col. Glenn E. 
Carson, Capt. Leonard K. 
Eagleston, Maj. Glenn T. 
Beckham, Maj. Walter C. 
Green, Maj. Herschel H. 
Herbst, Lt. Col. John C. 
Zemke, Lt. Col. Hubert 
England, Maj. John B. 
Beeson, Capt. Duane W. 
Thornell, 1st Lt. John F., Jr. 
Varnell, Capt. James S., Jr. 
Johnson, Maj. Gerald W. 
Godfrey, Capt. John T. 

20 
19.83 
19.50 
18.50 
18.50* 
18 
18 
18 
17.75 
17.50 
17.33 
17.25 
17 
16.50 
16.33 

Anderson, Capt. Clarence E., Jr. 
Dunham, Lt. Col. William D. 
Harris, Lt. Col. Bill 
Welch, Capt. George S. 
Beerbower, Capt. Donald M. 
Brown, Maj , Samuel J. 
Peterson, Capt. Richard A. 
Whisner, Capt. William T., Jr. 
Bradley, Lt. Coi. Jack T. 
Cragg, Maj. Edward 
Foy, Maj. Robert W. 
Hofer, 2d Lt. Ralph K. 
Homer, Capt. Cyril F. 
Bochkay, Capt. Donald H. 
Landers, Lt. Col. John D. 
Powers, Capt. Joe H., Jr. 

16.25 
16 
16 
16 
15.50 
15.50 
15.50 
15.50* 
15 
15 
15 
15 
15 
14.84 
14.50 
14.50 
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USAF ACES OF THE KOREAN WAR 
McConnell, Capt, Joseph, Jr. 
Jabara, Maj. James 
Fernandez, Capt. Manuel J. 
Davis, Maj. George A. , Jr. 
Baker, Col . Royal N, 
Blesse, Maj. Frederick C, 
Fischer, 1st Lt. Harold E. 
Garrison, Lt. Col. Vermont 
Johnson, Col. James K. 
Moore, Capt. Lonnie R, 
Parr, Capt. Ralph S., Jr. 
Foster, Capt, Cecil G. 
Low, 1st Lt. James F. 

16 
15' 
14.50 
14' 
13" 
10 
10 
10· 
10· 
10 
10 

9 
9 

'These are in addition to World War II victories . 

Hagerstrom, Maj. James P. 
Risner, Capt. Robinson 
Ruddell, Lt. Col. George I. 
Buttlemann, 1st Lt. Henry 
Jolley, Capt. Clifford D. 
Lilley, Capt. Leonard W. 
Adams, Maj. Donald E. 
Gabreski, Col . Francis S. 
Jones, Lt. Col. George L, 
Marshall, Maj. Winton W. 
Kasler, 1st Lt. James H. 
Love, Capt. Robert J. 

8.50' 
8 
s· 
7 
7 
7 
6.50 
6.5o· 
6,50 
6.50 
6 
6 

Whisner, Maj. William T., Jr. 
Baldwin, Col. Robert P. 
Becker, Capt. Richard S. 
Bettinger, Maj. Stephen L. 
Creighton, Maj. Richard D. 
Curtin, Capt. Clyde A. 
Gibson, Capt. Ralph D. 
Kincheloe, Capt. lven C., Jr. 
Latshaw, Capt. Robert T., Jr. 
Moore, Capt. Robert H. 
Overton, Capt. Dolphin D., Ill 
Thyng, Col. Harrison R. 
Westcott, Maj . William H. 

AAF/USAF ACES OF WORLD WAR II AND LATER WARS 

WWII KOREA TOTAL 

Gabreski, Col. Francis S. 28 6.50 34.50 
Meyer, Col. John C, 24 2 26 
Mahurin, Col . Walker M. 20.75 3.50 24.25 
Davis, Maj. George A., Jr. 7 14 21 
Whisner, Maj. William T., Jr. 15.50 5.50 21 
Eagleston, Col. Glenn T. 18.50 2 20.50 
Garrison, Lt. Col. Vermont 7.33 10 17.33 
Baker, Col. Royal N. 3.50 13 16.50 
Jabara, Maj. James 1.50 15 16.50 
Olds, Col . Robin 12 4• 16 
Mitchell, Col. John W. 11 4 15 
Brueland, Maj. Lowell K. 12.50 2 14.50 
Hagerstrom, Maj. James P. 6 8.50 14.50 
Hovde, Lt, Col. William J. 10.50 1 11.50 

· Colonel Olds's 4 additional victories came during the Vietnam War, 

AMERICAN ACES OF THE VIETNAM WAR 

Bong, Maj. Richard I. 40 
McGuire, Maj. Thomas B., Jr. 38 

LEADING AIR Gabreski, Col. Francis S. 34.50 
Johnson, Lt. Col. Robert S. 27 

Johnson, Col. James K. 
Ruddell, Lt, Col. George I. 
Thyng, Col. Harrison R. 
Colman, Capt. Philip E. 
Heller, Lt. Col , Edwin L. 
Chandler. Maj. Van E 
Hockery, Maj. John J. 
Creighton, Maj. Richard D. 
Emmert, Lt. Col. Benjamin H., Jr. 
Bettinger, Maj. Stephen L. 
Visscher, Maj. Herman W. 
Liles, Capt. Brooks J. 
Mattson, Capt. Conrad E. 
Shaeffer, Maj William F. 

DeBellevue, Capt. Charles B. (USAF) 
Cunningham, Lt , Randy (USN) 
Driscoll, Lt. William (USN) 
Feinstein, Capt. Jeffrey S. (USAF) 
Ritchie, Capt. Richard S. (USAF) 

WWII Kearby, Col. Neel E. 
WWII Robbins, Maj. Jay T. 
WW II, Korea Christensen, Capt. Fred J. 
WWII Wetmore, Capt. Ray S, 

WWII 

1 
2.50 
5 
5 
5,50 
5 
7 
2 
6 
1 
5 
1 
1 
2 

KOREA 

10 
8 
5 
4 
3.50 
3 
1 
5 
1 
5 
1 
4 
4 
3 

22 
22 
21.50 
21.25 

6 
5 
5 
5 
5 

WWII 
WWII 
WWII 
WWII 

5.50' 
5 
5 
5 
5• 
5 
5 
5 
5 
5 
5 
5• 

5 

TOTAL 

11 
10.50 
10 
9 
9 
8 
8 
7 
7 
6 
6 
5 
5 
5 

SERVICE/ MacDonald, Col . Charles H. 27 WW11 Davis, Maj. George A., Jr. 21 WW II, Korea 
AAF/USAF Preddy, Maj. George E. 26.83 WWII Voll, Capt. John J. 21 WWII 

ACES OF Meyer, Col. John C. 26 WW II, Korea Whisner, Maj. William T., Jr. 21 WW II, Korea 
Rickenbacker, Capt. Edward V. 26 WWI Eagleston, Col. Glenn T. 20.50 WW II, Korea 

ALL WARS Mahurin, Col. Walker M, 24.25 WW II, Korea Lynch, Lt. Col. Thomas J. 20 WWII 
Schilling, Col. David C. 22.50 WWII Westbrook, Lt. Col. Robert B. 20 WWII 
Johnson, Lt. Col. Gerald R. 22 WWII Gentile, Capt. Donald S, 19.83 WWII 

SOME FAMOUS FIGHTER FIRSTS 

First American to down 5 enemy aircraft in WW I 
First American ace of WW I 
First American ace to serve with the AEF 
First American AEF ace of WW I 
First American ace of WW II 
First American USAAF ace of WW II 
First American to score an aerial victory in Korea 
First jet-to-jet kill of the Korean War 
First American ace of the Korean War 
First American ace of two wars 
First USAF ace of two wars 
First USAF ace with victories in WW II and Vietnam 

Pvt. Frederick Libby (serving with the RFC) 
Capt. Alan M. Wilkinson (RFC) 
Capt. Raoul G. Lufbery (FFC/LE) 
Capt. Douglas Campbell 
Pilot Officer William R. Dunn (RAF) 
Lt. Boyd D. "Buzz" Wagner 
1st Lt. William G. Hudson (June 27, 1950) 
1st Lt. Russell J. Brown (Nov. 8, 1950) 
Capt. James Jabara (May 20, 1951) 
Maj. A. J. "Ajax" Baumler (8 in Spain; 5 in WW II) 
Maj. William T. Whisner, Jr. (15.5 in WW II; 5.5 in Korea) 
Col. Robin Olds (12 in WW II; 4 in Vietnam) 

Source: Fighter Aces, by Col Raymond F. Toliver and Trevor J Constable, Macmillan Co, N Y., 1965 
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UNITED STATES AIR FORCE MEDAL OF HONOR RECIPIENTS-1918-1988 

NAMES, ALPHABETICALLY 
BY WARS, AND RANK 
AT TIME OF ACTION 

Bleckley, 2d Lt Erwin R 
Goettle,. 2d Lt Harold E. 
Luke, 2d Lt. Frank, Jr 
Rickenbacker, Capt. Edward V 

Baker. LI. Col Addison E. 
Bong, Maj Richard I. 
Carswell, Maj. Horace S~. Jr. 
Castle. Brig. Gen. Frederick W. 
Cheli, MaJ Ralph 
Craw. Col~ Demas T. 
Doolittle, Lt Col James H 
Erwin, SSgt. Henry E. 
Femoyer, 2d LI Robert E. 
Gott, 1st Lt. Donald J. 
Hamilton, Maj , Pierpont M 
Howard, Lt Col James H 
Hughes, 2d Lt. Lloyd H 
Jerstad. MaJ. John L. 
Johnson, Col. Leon W. 
Kane, Col John R 
Kearby, Col. Neel E, 
Kingsley, 2d Lt David R 
Knight, 1st LI. Raymond L. 
Lawley, 1st LI. William R, Jr. 
Lindsey, Capt Darrell R 
Mathies, SSgt, Archibald 
Mathis, 1 sl Lt. Jack W 
McGuire, MaI Thomas B., Jr. 
Metzger, 2d LI. William E .. Jr. 
Michael, 1st LI. Edward S. 
Morgan, 2d Lt John C. 
Pease, Capt. Harl, Jr. 
Pucket, 1st Lt , Donald D. 
Sarnoski, 2d LI, Joseph R. 
Shomo, Maj William A 
Smith, Sgt Maynard H 
Truemper, 2d Lt Walter E 
Vance, Lt Col . Leon R, Jr. 
Vosler, TSgl Forrest L 
Walker, Brig. Gen Kenneth N 
Wilkins, Maj. Raymond H 
Zeamer, MaJ Jay, Jr 

Davis, Ma]~ George A , Jr. 
Loring, Maj Charles J, Jr. 
Seb1lle, Maj Louis J 
Walmsley, Capt John S., Jr. 

Bennett, Capl . Steven L. 
Day, Col. George E. 
Dethlefsen, Maj Merlyn H, 
Fisher, Maj. Bernard F. 
Fleming, 1st LL James P. 
Jackson, Lt Col , Joe M 
Jones, Lt Col , William A. Ill 
Levi tow, At C John L 
Sijan, Capt Lance P. 
Thorsness, Lt Col_ Leo K~ 
Wilbanks, Capt. Hilliard A. 
Young, Capt. Gerald 0 . 

HOME TOWN 

Wichita, Kan 
Chicago, Ill 
Phoenix, Ariz. 
Columbus, Ohio 

Chicago, Ill 
Poplar, Wis 
Fort Worth, Tex. 
Manila, P.I . 
San Francisco, Calit 
Traverse City, Mich~ 
Alameda, Calif 
Adamsville, Ala 
Huntington, W Va 
Arnett, Okla, 
Tuxedo P.ark, N Y, 
Canton, China 
Alexandria, La. 
Racine, Wis. 
Columbia, Mo. 
McGregor. Tex 
Wichita Falls, Tex . 
Portland, Ore. 
Houston, Tex. 
Leeds, Ala. 
Jefferson, Iowa 
Scotland 
San Angelo, Tex 
Ridgewood, N.J. 
Lima, Ohio 
Chicago, Ill. 
Vernon, Tex~ 
Plymouth, N.H. 
Longmont. Colo 
Simpson, Pa 
Jeannet1e, Pa 
Caro, Mich . 
Aurora, Ill. 
Enid, Okla, 
Lyndonville, N,Y. 
Cerrillos, N_M 
Portsmouth, Va, 
Carlisle. Pa 

Dublin, Tex 
Portland, Me 
Harbor Beach, Mich, 
Baltimore, Md, 

Palestine, Tex 
Sioux City, Iowa 
Greenville, Iowa 
San Bernardino, Calif, 
Sedalia, Mo 
Newnan. Ga. 
Norfolk, Va 
South Windsor, Conn. 
Milwaukee. Wis , 
Seattle, Wash 
Cornelia, Ga 
Anacortes, Wash . 

DATE AND PLACE OF ACTION 

WORLD WAR I 

Oct, 6, 1918, Binarville, France 
Oct 6, 1918. Binarville, France 
Sept 29, 1918, Murvaux, France 
Sept. 25, 1918, Bi l ly, France 

WORLD WAR II 

Aug 1, 1943, Ploesti, Romania 
Oct. 10-Nov 15, 1944, Southwest Pacific 
Oct. 26, 1944, South China Sea 
Dec. 24, 1944, Liege, Belgium 
Aug 18, 1943, Wewak, New Guinea 
Nov. 8, 1942, Port Lyautey, French Morocco 
Apr 18, 1942, Tokyo, Japan 
Apr 12, 1945, Kor iyama, Japan 
Nov. 2, i944, Merseburg, Germany 
Nov. 9, 1944, Saarbrucken, Germany 
Nov. 8, 1942, Port Lyautey, French Morocco 
Jan 11, 1944, Oschersleben, Germany 
Aug. 1, 1943, Ploesti, Romania 
Aug . 1, 1943, Ploesti, Romania 
Aug. 1, 1943, Ploesli, Romania 
Aug 1, 1943, Ploesti, Romania 
Oct. 11, 1943, Wewak, New Guinea 
June 23, 1944, Ploesli, Romania 
Apr. 25, 1945, Po Valley, Italy 
Feb. 20, 1944, Leipzig, Germany 
Aug. 9, 1944, Pontoise, France 
Feb 20, 1944, Leipzig, Germany 
Mar. 18, 1943, Vegesack, Germany 
Dec. 25-26, 1944, Luzon, P.I . 
Nov. 9, 1944, SaarbrUcken, Germany 
Apr. 11, 1944, Brunswick, Germany 
July 28, 1943, Kiel, Germany 
Aug . 7, 1942, Rabaul, New Britain 
July 9, 1944, Ploesti, Romania 
June 16, 1943, Buka, Solomon Is, 
Jan 11, 1945, Luzon, P.I. 
May 1, 1943, St Nazaire, France 
Feb 20, 1944, Leipzig, Germany 
June 5, 1944, Wimereaux, France 
Dec, 20, 1943, Bremen, Germany 
Jan. 5, 1943, Rabaul, New Britain 
Nov. 2, 1943, Rabaul. New Britain 
June 16, 1943, Buka, Solomon Is 

KOREA 

Feb 10, 1952, Sinuiju-Yalu River, No. Korea 
Nov 22, 1952, Sniper Ridge, No. Korea 
Aug 5, 1950, Hamch'ang, So , Korea 
Sept 14, 1951, Yangdok, No. Korea 

VIETNAM 

June 29, 1972, Quang Tri, So. Vietnam 
Conspicuous gallantry while POW 
Mar. 10, 1967, Thai Nguyen, No Vietnam 
Mar. 10, 1966, A Shau Valley, So. Vietnam 
Nov. 26, 1968, Due Co, So Vietnam 
May 12, 1968, Kham Due, So Vietnam 
Sept 1, 1968, Dong Hoi, No. Vietnam 
Feb 24, 1969, Long Binh, So Vietnam 
Conspicuous gallantry while POW 
Apr. 19, 1967, No Vietnam 
Feb. 24, 1967, Dalal, So, Vietnam 
Nov. 9, 1967, Da Nang area, So Vietnam 

PRESENT ADDRESS OR 
DATE OF DEATH 

KIA, Oct 6, I 918 
KIA, Oct 6, 1918 
KIA, Sept 29, 191 B 
Died, July 23, 1973 

KIA, Aug . 1, 1943 
Killed, Aug 6, 1945, Burbank, Calif 
KIA, Oct 26, 1944 
KIA. Dec 24, 1944 
Died as POW, Mar. 6, 1944 
KIA, Nov 8, 1942 
Carmel, Calif. (Ret Gen) 
Lt~eds, Ala, 
KIA, Nov 2, 1944 
KIA, Nov 9, 1944 
Died, Mar. 4, 1982 
Belleair Bluffs, Fla (Rel Brig Gen) 
KIA, Aug, 1, 1943 
KIA, Aug 1, 1943 
McLean, Va. (Ret. Gen) 
Barber, Ark (Ret Col ,) 
KIA, Mar. 5, 1944, Wewak, New Guinea 
KIA, June 23, 1944 
KIA, Apr. 25, 1945 
Montgomery, Ala. (Ret. Col.) 
KIA, Aug 9, 1944 
KIA, Feb. 20, 1944 
KIA, Mar. 18, 1943 
KIA, Jan, 7, 1945, Negros, P.I . 
KIA, Nov. 9, 1944 
Fairfield, Calif, (Rel , LI Col ) 
Marina del Rey, Calif (Rel, Col.) 
KIA, Aug . 7, 1942 
KIA, July 9, 1944 
KIA, June 16, 1943 
Pittsburgh, Pa (Rel Lt Col.) 
Died, May 11, 1984 
KIA, Feb. 20, 1944 
Killed, July 26, 1944, near Iceland 
Baldwinsville, N Y. 
KIA, Jan, 5, 1943 
KIA, Nov. 2, 1943 
BoJothbay Harbor, Me (Rel Lt . Col.) 

KIA, Feb. 10, 1952 
KIA, Nov 22, 1952 
KIA, Aug 5, 1950 
KIA, Sept 14, 1951 

KIA, June 29, 1972 
St1al1mar, Fla (Ret. Col,) 
Died. Dec, 14, 1987 
Kuna, Idaho (Rel Col.) 
Active duty, Col. , Lackland AFB, Tex. 
Kent, Wash. (Rel. Col. ) 
Killed, Nov 15, 1969, Woodbridge, Va 
Vienna, Va 
Died while POW, Jan 1968 
Santa Monica, Calif (Ret Col) 
KIA, Feb 24, 1967 
Anacortes, Wash (Ret Lt. Col ) 

SOME FAMOUS FIRSTS AMONG US BOMBARDMENT UNITS 

June 12, 1918 

Dec. 10, 1941 

Apr. 18, 1942 

June 12, 1942 

Jan. 27, 1943 

Aug. 6, 1945 

First bombs dropped by an AEF bomb unit: 8 Breguet 14s of the 96th Aero Sqdn, led by Maj Harry M Brown,.in Dommary-Baroncourt railyards in France 

First heavy bomb mission of WW II: 5 B-17s of the 93d Bomb Sqdn., 19th Bomb Gp., led by Maj. Cecil Combs, attacked Japanese convoy near Vigan, P.I .. 
also sank the first enemy vessel by US aerial combat bombing 

First mission against Japan: 16 B-25s of the 17th Bomb Gp. and 89th Reece Sqdn., led by Lt Col. James H Doolittle, launched from the carrier Hornet. 

First mission againsl a European target: 13 B-24s of HALPRO Detachment, led by Col H A Hall,erson, flying from Egypt against Ploesti oil fields 

First mission against the German homeland: 53 B·17s and B-24s of the 1st and 2d Bomb Wgs., flying from the UK, attacked the Wilhelmshaven naval base. 

First atomic bomb mission: The Enola Gay, a 509th Composite Gp. B-29, piloted by Col f>aul W Tibbets, Jr., flying from Tinian, attacked Hiroshima, Japan 

AIR FORCE Magazine / May 1989 



Say'hello' 
to 9.6 Kbps 
secure 
voice/data 
For faster computer data 
transfer. Faster fax. More natural 

voice. And it lets you talk to any 

STU-Ill securely. So, if you 

work with sensitive information, 

call 602/441-4300 or write 

Motorola GEG, PO Box 2606, 

Scottsdale, AZ 85252. 

® MOTOROLA 







Air Force Communications 
Command 
A 1R Force Communications Com

mand (AFCC) provides critical 
communications-computer support 
to Air Force and other Department of 
Defense agencies. In fact, in today's 
information-hungry age, AFCC's 
high-technology services touch the 
lives of all Air Force personnel. 

Headquartered at Scott AFB, 111., 
AFCC is the AT&T, the Western Union, 
the IBM, and the FM of the Air Force. 
Its services include telephone sys
tems, base communications centers, 
computer facilities, radio and satellite 
stations, and air traffic control. AFCC 
acquires, engineers, installs, oper
ates, and maintains these systems for 
permanent and combat locations. 
AFCC is the Air Force's most widely 
dispersed command, with some 
55,000 people in more than 700 ten
ant units and 400 locations. AFCC 
people serve in every state, in US is
land possessions, and in twenty-six 
foreign countries. 

Additionally, nearly 17,000 Air Na
tional Guard members and Air Force 

64 

Reservists augment the command. 
Last year, Guard and Reserve person
nel contributed more than 80,000 
workdays to AFCC programs. 

AFCC units work under a unique 
"dual-hat" arrangement. Communi
cations people belong administra
tively to AFCC, but their units are op
erationally controlled by the com
mands they serve. This allows cen
tralized management of Air Force 
communications needs while ensur
ing operational commanders imme
diate control of their communications 
resources. 

AFCC also plays a key role in inte
grating Air Force communications
computersystems. Through manage
ment of the Air Force Communica
tions-Computer Systems Integration 
Office (CSIO), the command mini
mizes communications costs by elim
inating duplication of effort. Created 
in October 1987, the office ensures 
that proposed base-level systems will 
work within the existing communica
tions infrastructure. To make sure ma-

Air Force Communica
tions. Command's engi
neering and installation 
units play an important 
role in ensuring USAF's 
combat capability. The 
ten active-duty and nine
teen Air National Guard 
units of AFCC's Engi
neering Installations Di
vision, headquartered at 
Tinker AFB, Okla., install 
new communications 
systems around the 
globe-a perfect exam
ple of the Total Force 
policy at work. 

jor systems that the Air Force CSIO 
reviews work before Air Force-wide 
acceptance, AFCC field-tests them at 
Mather AFB, Calif., the Air Force's 
communications and computer sys
tems model base. 

Established in June 1986, the 
model base's goal is to create a fully 
integrated base-level communica
tions and computer environment for 
the Air Force-one in which all sys
tems can share information, re
gardless of who manufactured them. 
For instance, in September 1988, 
Mather became the first DoD installa
tion to use Integrated Services Digital 
Network (ISDN) technology. ISDN will 
enable many formerly independent 
communications and computer sys
tems to interface for the first time. 
These pioneer integration efforts will 
influence future communications ar
chitecture at Air Force bases world
wide. 

As one of three Air Force acquisi
tion commands, AFCC meets cus
tomer needs from off-the-shelf 
sources, instead of developing new, 
military-unique systems. This role 
continues to grow, with command ac
quisitions expected to exceed $17 bil
lion by 1993. 

Many AFCC acquisitions affect 
other DoD agencies in addition to the 
Air Force. For example, in October 
1988, the command awarded a $929 
million contract to AT&T to procure an 
estimated 20,000 small computers for 
the Air Force and some other DoD 
agencies. 

Additionally, AFCC's Standard Sys
tems Center at Gunter AFB, Ala., is 
meeting America's military computer 
needs through a program called 
Desktop Ill. The resulting $1 billion 
contract will provide approximately 
250,000 state-of-the-art microcom
puters to replace Zenith Z-248 com
puters DoD-wide. 

However, AFCC faces its biggest 
challenge in improving software de
velopment and acquisition. Since vir
tually every weapon system relies on 
software, AFCC is working hard to 
make sure software is the greatest 
strength of those systems-not the 
Achilles' heel. 

AFCC's Standard Systems Center 
will be a model standard systems soft-
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AIR FORCE COMMUNICATIONS COMMAND 
Headquarters, Scott AFB, Ill. 

Commander 
Maj. Gen. Jam11s S. Cassity, Jr. 

I I 
Airlift Com!unications 

J 
Air Training Engineering lnstallaUon European Communications 

Division Communications Division Division Division 
Scott AFB, Ill. Randolph AFB, Tex Tinker AFB. Okla. Kapaun Adm. Annex, Germany 

I I I 
Logistics Communications Pacific ComL unlcatlons Research and Acquisition Strategic Communications 

Division Division Communications Division Division 
Wright-Patterson AFB, Ohio Hickam AFB, Hawaii Andrews AFB, Md. Offutt AFB, Neb. 

I 
Space Com~unicalions Tactical eoJ munlclrtlons Standard Systems Center 

. I 
Air Force Computer 

Division Division Gunter AFB. Ala, Acquisition Center 
Colorado Springs, Colo. Langley AFB, Va, Hanscom AFB, Mass. 

I I I I 
Air Force Frequency Air Force Communications- 1800th CommunicaUons 1931 st Communications 
Management Center Computer Systems Wing 

Washington, D. C. Doctrine Office Fort Myer, Va. 
Keesler AFB, Miss. 

ware acquisition agent and life-cycle 
manager. 

AFCC also operates the largest, saf
est military air traffic control system 
in the free world. Second only to the 
Federal Aviation Administration's in 
size, the AFCC system handles more 
than 38,000 operations daily. During 
Fiscal Year 1988 alone, AFCC control
lers helped save more than $116 mil
lion worth of imperiled aircraft. 

AFCC's specialized communica
tions functions, including engineer-

ing, installation, and combat commu
nications, also help maximize the Air 
Force's combat capability. For in
stance, the ten active-duty and nine
teen Air National Guard units of 
AFCC's Engineering Installation Divi
sion, headquartered at Tinker AFB, 
Okla., install new communications 
systems around the world, providing 
millions of dollars' worth of services 
to their customers. 

Similarly, AFCC's combat commu
nications units also routinely support 

Wing 
Elmendorf AFB, Alaska 

operational commanders in the field. 
Five active-duty and eight Air National 
Guard combat communications units 
support DoD exercises worldwide, 
such as Team Spirit in South Korea. 

AFCC people work on the leading 
edge of technology to provide Air 
Force commanders the global com
munications, computer, and air traffic 
control services that they need to 
fight and win. These services enable 
our country's forces to work and win 
together as a team. ■ 

Air Force Logistics Command 
A 1R Force Logistics Command's 

quali ty program is the ace in the 
hole for meeting the command's mis
sion: providing combat strength 
through logistics. 

With a massive maintenance and 
acquisition mission, AFLC is the Air 
Force's industrial arm and a classic 
candidate for total quality manage
ment. Through its network of air lo
gistics centers, the command's 
85,000 civilians and 12,000 military 
members buy, supply, transport, 
maintain, and repair everything need
ed to keep weapon systems combat
ready. 

"We simply can't hope to meet the 
logistics challenge in a time of fiscal 
austerity and funding instability by 
throwing money and people at a prob
lem," said Gen. Alfred G. Hansen, 
AFLC Commander. "We must be con-
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cerned with doing the job right the 
first time, instead of trying to spot de
fects once they occur. We can't in
spect quality into a product. We must 
build quality into our processes." 

AFLC is a pacesetter in DoD's 
"Quality Revolution," with more than 
700 process action teams tackling 
problems across the spectrum of lo
gistics and building excellence into 
day-to-day business. These pro
cesses range from building a logistics 
infrastructure for new weapon sys
tems to modernizing existing systems 
and streamlining acquisition. 

The command, which celebrates its 
forty-fifth anniversary on July 14, is 
poised for the future. 

A management restructuring has 
strengthened the role of the com
mand's system program managers, 
those responsible for logistics needs 

of weapon systems from cradle to 
grave. AFLC also has its first full-time 
chief scientist/engineer, responsible 
for managing strategic planning for 
technology insertion and overseeing 
the command's 4,300 scientists and 
engineers. 

A computer-modernization pro
gram, to be completed in 1994, is al
ready giving AFLC faster and better 
information about weapon systems, 
parts, and equipment worldwide. 

Many AFLC facilities are being up
graded, and some new ones are being 
built. Oklahoma City Air Logistics 
Center (ALC), Tinker AFB, Okla., 
opened a modern engine-blade re
pair facility, and San Antonio ALC, 
Kelly AFB, Tex., has a new depot ma
chine facility in its maintenance cen
ter. 

AFLC's Aerospace Guidance and 
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Metrology Center at Newark AFB, 
Ohio, completed construction on its 
Radiac Laboratory, where devices for 
measuring radioactivity are cali
brated. At Ogden ALC, Hill AFB, Utah, 
a new Consolidated Avion ics Integra
tion Support Facility combines pre
viously scattered F-16, F-4, and 
Peacekeeper missile engineering and 
test facilities. 

Sacramento ALC at McClellan AFB, 
Calif., has a new Electronic Warfare 
and Communications Repair Center. 
It also has the Air Force's only neutron 
radiography system, which performs 
detailed structural inspections of in
tact ai re raft. 

Many ALC facilities are still World 
War II vintage, and plant-moderniza
tion remains a priority. "We need con
tinuing plant modernization funds to 
meet quality objectives and keep 
pace with technology demands," 
General Hansen said. 

Several weapon systems benefited 
from AFLC modifications in the past 
year. 

• Warner Robins ALC, Robins AFB, 
Ga., is progressing with a multistage, 
comprehensive modification for the 
F-15 fleet. 

Here, aircraft mechanics at Ogden Air Logistics Center, Hill AFB, Utah, perform 
maintenance on an F-16. Ogden ALC is one of AFLC's five specialized centers. In 
addition to providing logistics support for the F-16, Ogden is refurbishing aging silos 
and launch-control facilities for Minuteman missiles. 

• San Antonio ALC extended the 
life of F-15s and F-16s by overhauling 
F100/200 engine cores. 

• Ogden ALC is refurbishing 1,000 
aging silos and 100 launch-control fa
cilities for Minuteman missiles. 

• Oklahoma City ALC finished bird
strike modifications to the 8-18 
bomber. 

AFLC isn't just a maintenance-ori-

ented command-it's an "acquisi
tion" command awarding $10 billion 
a year in contracts, acrcss some 
300,000 contracting actions. 

Fiscal 1988 marked AFLC's best 
year ever for budgetary execution, a 
success General i-lansen attributed to 
innovative contracting procedures. 
"We've slain the myth at,out :>oar 
budget execution," he said. For ex-

AIR FORCE LOGISTICS COMMAND 
Headquarters, Wright-Patterson AFB, Ohio 

Coramander 
Gen. Alfred G. Hansen 

I 
I I I I 

ample, ninety-three percent of the 
$2.2 billion aircraft-replenishment 
spares account was obligated, well 
over the DoD goal of eighty percent. 

While AFLC's main job is keeping 
aircraft and missiles flying, it's also 
systematically destroying one system 
at the command's Aerospace Mainte
nance and Regeneration Center at 
Davis-Monthan AFB, Ariz. AFLC 
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workers have already begun literally 
cutting up 443 ground-launched 
cruise missiles and their launchers 
and are to finish by 1991 under the 
INF Treaty. 

A Sacramento ALC detachment at 
Peterson AFB, Colo., is taking on lo
gistical support responsibilities for 
Air Force space and early warning 
systems. This "normalization" of 

space logistics means that, for the 
first time, AFLC will support many Air 
Force space systems in much the way 
it supports aircraft and missiles. 

Providing combat strength through 
logistics remains AFLC's goal into the 
1990s. Beyond the need for plant 
modernization, two critical issues will 
affect how well that goal is met, ac
cording to General Hansen. 

"We need a management environ
ment free of excessive oversight and 
congressional restriction-an en
vironment that allows commanders 
and managers the flexibility to max
imize the effectiveness of their re
sources. And funding stability is a 
must in providing quality support to 
our weapon systems during reduced 
funding periods." ■ 

Air Force Space Command 
T HE . Air Force Space Command 

(AFSPACECOM), with headquar
ters at Peterson AFB, Colo., is respon
sible for organizing, training, equip
ping, and operating forces in support 
of strategic aerospace defense, space 
control, and space operations. 

Lt. Gen. Donald J. Kutyna, as Com
mander of Air Force Space Com
mand, has sole responsibility for 
8,400 Air Force military and civilian 
men and women and some 5,400 con
tractor personnel at thirty-five in
stallations worldwide. 

To operate, manage, and maintain 
its numerous assets, the command 
employs the 1st and 2d Space Wings, 
the 3d Space Support Wing, the 
Space and Warning Systems Center, 
the 1013th Combat Crew Training 
Squadron, the Command Inspection 
Center, and the Systems Integration 
Office. 

The 1st Space Wing, located at Pe
terson AFB, Colo., operates twenty 
missile-warning, space-surveillance, 
and communications sites world
wide. The wing's ballistic missile 
warning mission was enhanced with 
the addition of two new phased-array 
radar systems and the upgrade of a 
third in 1986 and 1987. 

Data from the 1st Space Wing warn
ing sensors would be the first indica
tion of an aerospace attack aimed 
at North America. Monitored by 
AFSPACECOM crews, these data are 
transmitted to command centers lo
cated at Cheyenne Mountain AFB, 
Colo., where the NORAD Commander 
in Chief evaluates and assesses the 
validity of detection information. 
Once a positive assessment of an 
aerospace attack is made, the Presi
dent of the United States and the 
Prime Minister of Canada are con
tacted simultaneously. Information is 
also relayed to Strategic Air Com
mand, the National Military Com
mand Center, and the Alternate Na
tional Military Command Center. 
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The 1st Space Wing space surveil
lance and optical sensors provide 
more than 48,000 observations daily 
to keep track of more than 7 ;000 man
made objects in space. Wing commu
nications units manage and operate 
satellite communications stations 
around the world. 

The 2d Space Wing is located at 
Falcon AFB, Colo., nine miles east of 
Peterson AFB. Its mission is to pro
vide command and control of opera
tional DoD satellite systems and to 
operate and manage the Air Force 
Satellite Control Network (AFSCN). 

The 1st Satellite Control Squadron 
supports satellites of the Defense 
Support Program (DSP) and the 
Navstar Global Positioning System 
(GPS) and provides backup support 
for the Defense Meteorological Satel-

lite Program (DMSP). The squadron 's 
two mission-control complexes per
form routine health-status checks on 
the spacecraft, monitor launches, 
perform early-orbit checkout for GPS 
and DSP, and provide major anomaly 
resolution. · 

The 2d Satellite Control Squadron 
is responsible for the mission and 
command and control of the Navstar 
GPS constellation, ensuring that its 
navigational signals are accurate. 

The 2d Satellite Tracking Group, a 
2d Space Wing unit at Onizuka AFB, 
Calif., is responsible for the daily op
eration of the common-user element 
of the AFSCN, a worldwide network of 
eight tracking stations. The AFSCN 
mission is to command, track, record, 
and process on-orbit satellite data in 
support of DoD and NATO programs. 

Air Force Space Command's 2d Space Wing is located at Falcon AFB, Colo., a few 
miles east of AFSPACECOM's Peterson AFB headquarters. One of 2d Space Wing's 
primary missions Is to provide command and control of DoD satellite systems. Shown 
here is one of two such Mission Control Complexes at Falcon. 

67 



AIR FORCE SPACE COMMAND 
Headquarters, Peterson AFB, Colo. 

Surveillance L uadrona at: 
0 Elgin AFB, Fla. 

Pirincllk AS, Turkey 
San Miguel, Philippines 

Shemya AFB, Alaska 

I 

I 
1st Space Wing 

Paterson AFB, Colo. 

Commander 
LL Gen. Don

1
ald J. Kutyna 

I 
Communlcallon!i Units at: 

Buckley ANGB, Colo. 
Holloman AFB, N. M. 
Kapaun AS, Germany 

Woomera AS, Australia 

I 

I 
2d Space Wing ~•oor= 

Operating Units at: 
Cape Canaveral AFS, Fla. 

'Fairchild AFB, Wash. 
•Loring AFB, Me. 
Offutt AFB, Neb. 

Onlzuka AFB, Call!, 

I 
3d Space Support Wing 

Peterson AFB, Colo. 

-Host Base Support: 
Cheyenne Mountain 

AFB, Colo. 
Falcon AFB, Colo. 

Onlzuka AFB, Calif. 
Paterson AFB, Colo. 

Sondrestrom AB, 
Greenland 

Thule AB, Greenland 

-worldwide Site Support: 
All 1st and 2d 

Space Wing units 
and DRUs to AFSPACECOM 

Survelllanca Detachment, al: Mlsslla Warning Squadrons at: Satelllte Remota 
Tracking Stallons at: 

-support Datachmant 
at: Choe Jong-$Bn, Korea 

Diego Garcia 
Maui, Hawaii 

·socorro, N. M. 

•Iocated near 

The wing's other major subordinate 
unit, the 1000th Satellite Operations 
Group, is located at Offutt AFB, Neb. 
Its mission is to command and con
trol DMSP satellites, which meet 
unique military requirements for 
worldwide weather information. Data 
from these satellites are collected at 
three command stations and relayed 
to the Air Weather Service's Global 
Weather Central at Offutt and to the 
Navy's Fleet Numerical Oceanogra
phy Center in Monterey, Calif., where 
weather information is compiled for 
use by DoD units worldwide. 

Beale AFB, Calif. 
Cape Cod AFS, Mass. 

Cavalier AFS, N. D. 
Clear AFS, Alaska 
Eldorado AFS, Tex. 

Andersen AFB, Guam 
Falcon AFB, Colo. 
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Mahe, Seychelles 

Copenhagen, Denmark 

Robins AFB, Ga. New Boston AFS, N. H. 
Thule AB, Greenland RAF Oakhanger, UK 

Thule AB, Greenland 
Vandenberg AFB, Calif. 

In the future, the 2d Space Wing will 
also support the Defense Satellite 
Communications System (DSCS), the 
Fleet Satellite Communications Sys
tem (FLTSATCOM), and the next-gen
eration military communications con
stellation, Milstar. 

The 3d Space Support Wing, lo
cated at Peterson AFB, is the single 
organization responsible for support
ing the command's installations 
around the world. 

The Space and Warning Systems 
Center is the command's newest unit. 
Formed on December 1, 1988, and lo-

cated at Peterson AFB, the Center is 
responsible for the maintenance, 
modification, and selected develop
ment of the software-intensive com
mand and control systems that are 
utilized by both NORAD and US
SPACECOM. 

Air Force Space Command today 
faces great but achievable challenges 
and opportunities. With the increas
ing importance of space-based as
sets, the command plays an ever-ex
panding role in support of US forces 
and the maintenance of peace 
through deterrence. ■ 

Air Force Systems Command 
A 1R Force Systems Command 

(AFSC) represents the Air 
Force's future. It is the only Air Force 
organization charged with identifying 
and acquiring emerging technolo
gies for the Air Force. 

From its headquarters at Andrews 
AFB, Md., AFSC researches, devel
ops, tests, evaluates, and acquires the 
weapon systems needed by the op
erational forces to deter and, if neces
sary, overcome the threat. 
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The ability to deliver weapon sys
tems that will keep the fighting forces 
strong depends on a combination of 
factors that includes a streamlined 
acquisition system, effective procure
ment strategies, and a stable corps of 
talented people. The command em
ploys some 10,700 officers, 13,000 en
listed personnel, and 27,700 civilians. 

AFSC operates under three com
mon-sense goals set by Gen. Bernard 
P. Randolph, AFSC commander: 

• Support the operational user. 
AFSC is a support organization pro
viding the best equipment possible, 
using the resources available, to the 
Air Force fighting commands. Sys
tems Command works closely with 
the users to ensure that they get the 
right equipment at the right time. 

• Increase acquisition excellence. 
How well the warfighters are support
ed depends on how well the com
mand marshals its resources. While 
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AFSC has only six percent of the ser
vice's manpower, it manages about 
one-third of the entire Air Force bud
get, some $30 billion annually, and 
more than 15,000 active contracts val
ued at about $215 billion. As steward 
of the Air Force's R&D dollars, AFSC is 
responsible for effectively and effi
ciently managing the acquisition pro
cess. During the past year, the com
mand has actively streamlined the 
acquisition process and charted 
clearly defined development paths for 
its program managers. 

• Enhance technological superi
ority. Maintaining the technological 
edge is the key to a strong and ready 
fighting force. AFSC employs more 
than half of all the scientists and engi
neers in the Air Force. 

To challenge a large, complex ac
quisition process to meet these goals 
demands change-in fact, a commit
ment to excellence. This commitment 
means that no philosophy receives 
more attention in AFSC these days 
than Total Quality Management. 
Every process is examined and every 
action challenged to find better ways 
to do the job, creating a more respon
sive, streamlined system. TOM is the 
common tool to leverage efforts to 
achieve all command goals. 

Systems Command no longer ad
vocates programs; that's now the op
erational commanders' job. AFSC 
helps convert the user's stated needs 
into mutually understood require
ments that wil l lead to executable pro
grams. 

Further, AFSC also provides opera
tional commanders with options that 
recognize technological and budget
ary realities. The acquisition cycle 
starts when the fighting forces devel
op and validate their statements of 
need. AFSC then helps to define 
technical opportunities and identify 

Air Force Systems Com
mand is the only Air 
Force organization 

charged with identifying 
and acquiring emerging 
technologies for the Air 

Force. Some AFSC activi
ties, like this examina

tion of the a"angement 
of stores on an aircraft 

model at Arnold Engi
neering Development 

Center in Tennessee, put 
emerging technologies 
to practical application. 

systems options, and, finally, the 
users choose the best solution to sat
isfy their needs. 

System support is also the key to the 
acquisition mindset. Once a weapon 
system is developed and delivered, it 
isn't going to be worth much if spares 
and support are not in place from the 
beginning. Strong acquisition logis
tics means that support elements and 
mission equipment will be delivered 
at the same time. 

Streamlining source selection is 
another key step in improving the 
overall acquisition process. Pre
viously, the command averaged 180 
days from release of Request for Pro
posal to contract award. Several areas 
were targeted for improvement to re
duce that average to 120 days or few
er, and it's working. 

The command increased its em-

phasis on past performance in source 
selections and established a new per
formance-reporting system for eval
uating contractor performance. 

By reducing excessive require
ments and controls, the command 
aims to achieve a no-discussions 
evaluation for every competition . 
When contract objectives are clear 
and everyone understands the issues 
up front, the selection process be
co mes manageable and realistic. 
AFSC is getting closer to that 120-day 
goal every day. 

Acquisition strategy panels are an
other tool Systems Command created 
to verify that all functional processes 
and resources are paying off in ex
ecutable programs. The panel's ob
jective is to answer the tough ques
tions: Have we given our users value? 
Do we have an executable program? 
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The command philosophy is simple: 
If quality isn't designed into a pro
gram in the planning cycle, it can't be 
inspected in later. 

Current investments in science and 
technology (S&T) define the limits of 
systems the Air Force will field and, in 

effect, determine future Air Force ca
pabilities. Decisions made today de
termine the technology base of to
morrow. 

Staying abreast of today's changing 
technology is a challenging task. Sig
nificant opportunities must be con-

tinually examined in light of changing 
future requirements. The Air Force's 
S&T investment strategy depends on 
AFSC to regain, improve, and sustain 
a technologically superior force by 
accurately diagnosing the threat and 
planning technology to suppress it. ■ 

Air Training Command 
A IR Training Command's focus is 

clearly on the future. 
ATC has developed a comprehen

sive roadmap to cost-effective, mis
sion-oriented flying training in the fu
ture-the USAF Trainer Master Plan. 
Similarly, the frontiers of technology 
are being pressed in technical train
ing, as ATC maximizes the advantages 
of computer-assisted instruction and 
develops advanced training systems. 

The young people whom the com
mand recruits and trains today will 
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lead the Air Force far into the next 
century, and ATC continues to provide 
the highly trained people to keep the 
United States Air Force second to 
none. By every measure, today's re
cruits are the best ever, and no dimin
ishing of that quality is expected as 
ATC's Air Force Recruiting Service 
works on an FY '89 goal of 47,000 
accessions. 

Most new airmen enter the Air 
Force through the "Gateway to the Air 
Force"-Lackland AFB, Tex. In FY 
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Training more than 400,000 people 
each year in 6,300 courses and 350 
technical specialties, ATC is a training 
organization of vast proportions. The 
command's six technical training 
centers, eight flying training wings 
(including six undergraduate pilot 
training wings, one instructor pilot 
training wing, and one navigator 
training wing), the survival schools of 
the 3636th Combat Crew Training 
Wing, and the 3785th Field Training 
Wing's ninety-seven worldwide de
tachments constitute the free world's 
largest technical training system. 

As always, producing skilled avi
ators is a top priority for Air Training 
Command. During FY '88, 1,634 pilots 
and 639 navigators received their 
wings through ATC flying training 
programs. 

In the early 1990s, pilot training will 
become more mission-specific with 
the introduction of Specialized Un
dergraduate Pilot Training (SUPT). 
SUPT will provide pilot training tai
lored to the operational aircraft stu
dents will fly after graduation. It will 
include a common core of fundamen
tal flying training in the T-37, followed 
by specialized training in either of 
two tracks: Tanker-Transport (TT) or 
Bomber-Fighter (BF). 

As the Air Force plans for its future 
in space, ATC is an active participant. 
At Lowry Technical Training Center's 
Undergraduate Space Training pro-

Recruiting: FY '88 Marks Top Quality 

More than 43,000 young Americans entered the Air Force in FY '88. Across 
America and at dozens of overseas locations, Air Force recruiters brought in the 
highest quality officers and enlisted people in the history of the Air Force. 

Those accessions included 41,200 nonprior service and 300 prior service en
listees. In addition, 943 men and women graduated from the USAF Officer Training 
School at Lackland AFB, Tex., and more than 1,500 health-care professionals 
entered the Air Force Medical Service. Almost 300 students received Air Force 
health-profession scholarships in FY '88. 

Last year's new officers and enlistees brought with them the high marks of 
scholastic accomplishment. Officer Training School candidates ranked in the top 
one-third of all college graduates, with a grade point average of 3.1. Fully 99.1 
percent of nonprior service enlistees entered the Air Force with their high school 
diplomas. While the average US high school graduate reads at the ninth-grade level, 
Air Force recruits averaged at the eleventh-grade level. Fifty-two percent of FY '88 
Air Force enlistees scored in the top two mental categories on qualifying tests. 

To broaden its recruiting efforts, the Recruiting Service and USAF Reserve Officer 
Training Corps (AFROTC) implemented a new, team approach to officer recruit
ment. For the first time, Air Force recruiters assumed responsibility for attracting 
scholarship and nonscholarship ROTC applications. By year's end, USAF recruiters 
had exceeded the AFROTC scholarship application goal of 5,000 by more than 4,500 
and recorded more than 18,000 nonscholarship applications. 

Air Force recruiters are seeking approximately 50,000 new members this year. 
That goal includes more than 47,000 nonprior service and 300 prior service en
listees, 1,267 officer trainees, and more than 1,500 health-care professionals. In 
addition, AFROTC is seeking 8,000 four-year scholarship, 500 four-year nursing 
scholarship, 200 two- and three-year nursing scholarship, and 10,000 non
scholarship applications. 

From its headquarters at Randolph AFB, Tex., the USAF Recruiting Service, with 
its five regional recruiting groups and thirty-four squadrons, directs the efforts of 
more than 1,300 recruiting offices in every state, Puerto Rico, Guam, and other 
overseas locations in Europe and the Pacific. 

To continue recruiting new members for America's high-technology Air Force, the 
Recruiting Service needs about 500 new recruiters each year. Any career noncom
missioned officer who wishes to learn more about this challenging duty-and the 
possibilities for an assignment to a location of choice-should call the Recruit-the
Recruiter Team Chief at AUTOVON 487-2812 or commercial (512) 652-2812. 

gram, Lowry AFB, Colo., ATC trains 
men and women from all services for 
assignment to space control, sensor, 
and satellite operations around the 
world. 

ATC also plays a key role in military 
medical care and education. ATC's 
San Antonio Joint Military Medical 
Command (JMMC) provides health 
care for more than 180,000 active
duty and retired military and depen
dents. The JMMC also leads in gradu
ate medical education, with about 
550 physicians in training at any one 
time. Combined with the 8,774 gradu
ates of medical and dental courses at 
Sheppard AFB, this makes ATC the Air 
Force leader in both medical care and 
medical training. 

The command is international in 
scope. As the executive agent for all 
Air Force security assistance training, 
ATC manages the language, tech
nical, and flying training of more than 
4,000 international students from 
more than ninety countries. 

The young people Air Training Command recruits and trains today will lead the Air 
Force far into the next century. Producing skilled pilots and navigators is a top priority. 
Here, at Columbus AFB, Miss., pilots review the upcoming mission on the wing of their 
T-37 during ATC's annual flying and maintenance competition. 

The future is now in Air Training 
Command as quality people acquire 
the skills, techniques, and technolo
gies essential to their success as new 
generations of airmen. ■ 
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Air University 
AIR University (AU), with headquar

ters at Maxwell AFB, Ala., is 
responsible for providing profession
al military education (PME) and de
gree-granting professional continu
ing education (PCE) for officers, 
NCOs, and Department of Defense 
civilians. 

Most of AU's schools are located at 
Maxwell AFB. They include Air War 
College (AWC) for senior officers, Air 
Command and Staff College (ACSC) 
for midcareer officers, and Squadron 
Officer School (SOS) for company
grade officers. The Air Force Senior 
Noncommissioned Officer Academy 
(SNCOA), the highest level of NCO 
PME, is located at nearby Gunter 
AFB. 

Other major AU organizations in
clude the Ira C. Eaker Center for Pro
fessional Development (CPD); the 
Center for Aerospace Doctrine, Re
search and Education (CADRE); the 
Air University Library (AUL); and Hq. 
Civil Air Patrol-USAF (CAP-USAF), all 
located at Maxwell AFB. Gunter AFB 
is the home of the Extension Course 
Institute (ECI), and the Air Force Insti
tute of Technology (AFIT) is located at 
Wright-Patterson AFB, Ohio. 

Nearly 2,700 military and 1,600 ci
vilian personnel are permanently as
signed to AU. Close to 25,000 military 
members and civilians completed 
resident AU classes last year, and 
thousands more completed courses 
through nonresident programs. Cur
rently, many AU schools are undergo
ing major changes to support the Air 
Force philosophy of "The right PME 
at the right time with the right focus." 
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Headquarters, Maxwell AFB, Ala. 

I 
Air Forc_e l11stltU1.• ol Technology 

Wr ghl-Pi merson AFB. 0111b 

I 

At the entrance to Maxwell AFB, Ala., home of the Air University, this stainless steel 
replica of the Wright-B Flyer is a lasting tribute to the perseverance and achievement 
of the Wright brothers and the leadership and foresight of the citizens of nearby 
Montgomery who together established the nation's first civil aviation school. 

AWC is USAF's premier profession
al military education school. Its mis
sion is to enhance the Air Force's war
fighting capability by emphasizing 
the unique skills, perspectives, 
knowledge, and analytical thinking 
required of senior officers through a 
curriculum emphasizing joint and 
combined operations. The school's 
Air University National Security Brief
ing Team, in its sixth year of opera
tion, gave more than 300 presenta
tions in forty-four states. Since 1983, 
the team has made more than 1,400 
presentations. 

Commander 
Lt. Ge11. Ralph E. Havens 

I I 

ACSC will undergo major changes 
next year. Most notable is the change 
from one ten-month course to two 
six-month courses per year. The 
change gives more officers an oppor
tunity to attend the school in resi
dence. The school has incorporated 
joint-service specialties into its cur
ricula for those students going on to 
joint-service assignments. 

In order to provide increased op
portunity for company-grade officers 
to attend SOS in residence, the 
course was shortened from eight and 
a half weeks to seven. This allows the 

I 
Air War CoHege 

Maxwell AFB, Ala. 
Air Command and staff College 

Maxwell AFB, Ala 
Hq. Civil Air Patrol-USAF 

Maxwell AFB, Ala 

I I I 
Squadron Offleer School 

Maxwell AFB, Ala. 
Ira C. Eaker Cen1llr for 

Pnllalalonal Dftelopmant 
Maxwell AFB, Ala. 

AU Regional Hospltal 
Maxwell AFB, Ala 

Center for Aerospace Doctrine, 
Research, and Education 

Maxwell AFB, Ala. 

I 
....,,.._ Couna lnatttut. 

Gunter AFB, Ala 
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I 
3800th Air Basa Wing 

Maxwell AFB, Ala. 

I 
USAF Senior HCO Academy 

Gunter AFB, Ala. 

I 
Air University Library 

Maxwell AFB, Ala. 
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school to provide all captains an op
portunity to attend in residence. 

The SNCOA also expanded its at
tendance opportunities for in-resi
dence attendance by senior NCOs 
th is year. Changes to the program 
now allow master sergeants to attend 
the in-residence school. The number 
of classes was increased from five per 
year to six. The change will allow the 
school to increase its current atten
dance rate of 1,250 students a year to 
2,000 per year by 1991. 

CPD provided professional devel
opment through eight schools with 
fifty-five courses. Last year, more than 
4,000 students graduated from comp
troller, historian, judge advocate, in
ternational officer, chaplain, person
nel, resource management, systems 
information, base commander, and 
other courses. 

CADRE's PCE courses provide mili
tary and civilians with unique, opera
tional, combat-oriented experiences 
to enhance their understanding of 

wartime operations in a joint context. 
In addition, the Air' Force Wargaming 
Center serves as the clearinghouse 
for USAF wargaming applications 
and as the service's focal point for 
information on computer-assisted 
war games. The Airpower Research 
Institute publishes the Air Power Jour
nal, the Air Force's professional jour
nal, and performs research on the em
ployment of airpower. 

AFIT provides graduate-level edu
cation in support of Air Force and 
DoD requirements by offering ac
credited resident degree and PCE 
programs in its schools of Engineer
ing, Civil Engineering and Services, 
and Systems and Logistics. AFIT 
saves the government approximately 
$23 million a year through student 
and faculty research projects. Each 
year, AFIT tracks more than 3,000 Air 
Force members attending approxi
mately 300 civilian colleges, univer
sities, and medical schools, and sixty
six industrial firms worldwide. Con-

struction on AFIT's new $12.8 million, 
110,000-square-foot Science and Re
search Center began in 1987 and is 
scheduled for completion this year. 

ECI, the center for the Air Force's 
nonresident education programs, 
served approximately 375,000 stu
dents enrolled in career development, 
specialized, and professional military 
education courses. 

AUL-the most comprehensive mil
itary library in the free world-con
tinued to serve the command's aca
demic and research needs. 

Also active under the AU umbrella is 
Hq. CAP-USAF, the Air Force organi
zation that advises and assists CAP 
with its primary missions of emergen
cy services, aerospace education, 
and a youth cadet program. In 1986, 
the US Customs Service began using 
CAP aircraft and aircrews to support
the antidrug effort. Last year, CAP 
flew about half the Customs Service's 
passive surveillance flying hours in 
support of this effort. ■ 

Alaskan Air Command 
Ademanding Arctic environment, 

vast distances, and a changing 
threat challenge the men and women 
of Alaskan Air Command (MC) as 
they fulfill their command's motto of 
providing "Top Cover for North Amer
ica." MC provides, trains, and equips 
tactical air forces to preserve the sov
ereignty of United States lands, wa
ters, and airspace. 

Alaska's strategic location has been 
recognized for many years. The state 
lies across the most frequently flown 
routes connecting the Orient with Eu
rope and North America, making 
Alaska an ideal location for deploy
ment or refueling of aircraft flying po
lar routes. The Alaska and Soviet land 
masses are separated by only about 
fifty miles at the Bering Strait. 

Alaska-based forces have gained 
increased significance as the first line 
of defense against the Soviet air
launched cruise missile. MC F-15 
Eagles on North American Aerospace 
Defense Command alert intercepted 
forty-six Soviet military aircraft in 
1988, of which thirty-six were Bear-G 
or cruise-m issile-capable Bear-H 
bombers. Early in the year, MC F-15s 
intercepted two Bear-H bombers just 
660 miles from the North Pole-the 
northernmost interception ever. An
other "first" was recorded when MC 
F-15s intercepted two more Bear-Hs 
and handed them off to three CF-18s 
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for the first Canadian Forces inter
ception in the western Arctic. In mid
June, a flurry of interceptions in
cluded three in one day for the first 
time. Between June 14 and June 21, 
the F-1 Ss launched eight times, inter
cepting a total of thirteen Soviet air
craft for yet another record. 

The MC Commander also serves 

as Commander, Alaskan NORAD Re
gion. In this capacity, he is responsi
ble to the Commander in Chief, NOR
AD, for the defense of North America 
against atmospheric attack and for 
accomplishing assigned operational 
missions. 

MC people are assigned to three 
main bases and two forward operat-

"Bear hunting" in Alaska often involves the F-15 Eagles of Alaskan Air Command, who 
regularly connect with cruise-missile-capable Soviet Bear-H bombers, such as this 
one intercepted over the Arctic Ocean in June 1988. This is one of the ways Alaskan 
Air Command continues to provide top cover for North America. 
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AWKAN AIR COMMAND 
Headquarters, Elmendorf AFB, Alaska 

11th Tactlcal 
1
Contiol Wing 

Elmendorf AFB. Alaska 

Commander 
LL Gen. Thomas G. Mcinerney 

5073d Air ~ ... Group 
Shemya AFB, Alaska 

I 
USAF Regional Hospital 
Elmendorf AFB, Alaska 

I. 
343d TKllcal Fighter Wing 

Eielson AFB, Alaska 
(A-10,0V-10) 

3d Air Support 
Operations ScjuedlOfl 
Elmendorf AFB, Alaska 

744th Airc:alt Control 
and Warning Squadron 
Elmendorf AFB, Alaska 

18th Tactl~al Fighter 
Squadron 

Eielson AFB, Alaska 
(A-10) 

25th Tacilcal Air 
Support Squadron 

Elelson AFB, Alaska 
(OV-10) 

I 

13 long-range radar sites located 
throughout Alaska 

21st Tactlcal Flghlltr Wing 
Elmendorf AFB, Alaska 

(F-15) 
343d Combat Suppor1 Group 

Elelson AFB, Alaska 

43d Tactlcal Fighter Squadron 
Elmendorf AFB, Alaska 

(F-15) 

54th Tactlcal Ffghlar Squadron 
Elmendorf AFB, Alaska 

(F-15) 

5071 st Combat Suppor1 Squadron 
King Salmon Airport, Alaska 

5072d Combat Support Squadron 
Galena Airport, Alaska 

ing bases. The main bases are Elmen
dorf AFB, adjacent to Anchorage; 
Eielson AFB, twenty-six miles south
east of Fairbanks; and Shemya AFB, 
near the tip of the Aleutian Islands 
chain. Galena and King Salmon Air
ports are forward operating bases on 
state-owned airports where F-15s 
from Elmendorf sit alert. 

MC maintains headquarters at El
mendorf, home also of. the 11th Tac
ti ca I Control Wing, 21st Tactical 
Fighter Wing (host unit), and 21st 
Combat Support Group. The 21st, fly
ing F-15Cs, is charged with an air
superiority and strategic air defense 
mission for America's first line of de
fense. In 1988, the wing made history 
when two MC fighter pilots flew two 
F-15s from Bitburg AB, West Ger
many, to Elmendorf, flying over the 
North Pole rather than flying the nor
mal route through the lower forty
eight states. Additionally, the 21st was 
host to large-scale NORAD-spon
sored air defense exercises, such as 
Amalgam Warrior '88. 

The 11th TCW is responsible for the 
Alaskan NORAD Region Operations 

21st Combat Support Group 
Elmendorf AFB. Alaska 

Control Center (ROCC) and the com
mand's thirteen long-range radar 
sites. The wing also operates the 
Alaskan Tactical Air Control System 
and is the operating agency fo r the 
command's Alternate Command 
Post. 

The ROCC maintains surveillance 
around the clock to protect the air 
sovereignty of the Alaskan NORAD 
Region. In addition, the wing provides 
airborne battle staff members aboard 
Airborne Warning and Control Sys
tem E-3 Sentry aircraft in support of 
the Alaskan NORAD Region. 

The Distant Early Warning Line on 
Alaska's north coast began a modern
ization program in 1987, when three 
sites were converted to modern Mini
mally Attended Radars under the US
Canada North Warning System. Other 
sites are being converted, and new 
sites are being added. Work is also 
under way to integrate an over-the
horizon backscatter radar into the 
Alaska air defense system to provide 
tactical warning and attack assess
ment. When completed, it will inter
connect with the west coast OTH-B 

and the Navy's relocatable OTH-B ra
dar on Amchitka Island in the Aleu
tians. 

Eielson AFB is headquarters for the 
343d Tactical Fighter Wing and the 
343d Combat Support Group. The 
wing flies the A-10 Thunderbolt II in 
the demanding close air support role, 
with particular emphasis on anti
armor capability in supporting friend
ly ground forces in an Arctic environ
ment. 

The oldest air combat unit in Alas
ka, the a43d has conducted deploy
ments to locations worldwide, includ
ing Korea, Norway, and Canada. Addi
tionally, the wing is host to Yukon 
Lightning, an A-10 tactical employ
ment competition. 

Alaska is a key player in the defense 
of North America. Its strategic loca
tion, in relation to potential enemies 
as well as to allies, provides a valuable 
staging base for allied operations. 
Alaska's strateg"ic importance can 
only increase in the future. The tac
tical forces of MC are meeting the 
challenges of today and are prepared 
for the hJture. ■ 

Electronic Security Command 
E LECTRONIC Security Command 

(ESC) is a major Air Force com
mand vyith headquarters at Kelly AFB, 
Tex. Headquarters ESC has an all
source intelligence function and pro
vides electronic combat support and 
operations security (OPSEC) support 
to Air Force units. 
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ESC units provide rapid radio relay, 
command control and communica
tions countermeasures (C3CM), com
puter security (COMPUSEC), and 
communications security (COMSEC) 
support to US and allied forces world
wide. 

The command plays an important 

role in developing Air Force elec
tronic warfare (EW) and C3CM capa
bilities, techniques, and systems. By 
providing C3CM training to opera
tional support elements during exer
cises, the command helps prepare 
the Air Force for combat operations in 
a hostil1s electromagnetic environ-
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ELEaRONIC SECURITY COMMAND 
Headquarters, San Antonio, Tex. 

Commander 
Maj. Gen. Paul H. Martin 

Hq. Air FoJa Electronic 
Warfare Center 

San An'tonio, Tex. 

I 
Hq. Air Force Cryptologlc 

Support Center 
San Antonio, Tex, 

I 
Hq. Continental Electronic Security Division 

San Antonio, Tex. 

694th ElectlOlllc Security Wing 
San Antonio, Tex, 

695111 Electronic Security Wing 
Langley AFB, Va. 

6MOtll Electronlc Security Wing 
Fort Meade, Md, 

6960th Electronic Security Support Group 
San Antonio, Tex, 

ment. To help combat commanders 
satisfy their C3CM requirements, ESC 
develops, maintains, updates, and 
disseminates the Air Force C3CM sup
port database, Constant Web. 

ESC is also the executive agent for 
the Air Force operations security pro
gram, with the responsibility of 
strengthening and supporting the 
OPSEC program for the entire Air 
Force. 

To fulfill mission requirements, 
Headquarters ESC formulates all
source intelligence requirements and 
plans and procures all-source intelli
gence systems to ensure connectivity 
with national databases, while provid
ing database support and services to 
the command and the Joint Elec
tronic Warfare Center. As part of the 
all-source intelligence function, the 
command prepares threat assess
ments to support Air Force and com
mand mission systems and develops 
and disseminates unique information 
on the tactics and capabilities of po
tential adversaries. 

Combat elements depend heavily 
on ESC support during exercises and 
real-world operations. During an aver
age year, ESC provides support for 
more than 100 exercises around the 
world . The command is dedicated to 
helping the US and allied military 
forces accomplish their mission. ESC 
experts support exercises such as 
Red Flag, Green Flag, Team Spirit, Re
forger, Global Shield, Bright Star, 
Cope Thunder, and many others. 

To provide training to aircrews in 
hostile electronic environments, ESC 
people deploy around the world to 
perform the role of adversary in mili
tary exercises. In this role, ESC peo
ple jam transmissions to degrade 
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Hq. European ElacttOnlc Security Division 
Ramstein AB, Germany 

690th Electronic Security Wing 
Tempelhof, Berlin, Germany 

691 st Electronic Security Wing 
Lindsey AB, Germany 

693d Electronic Security Wing 
RAF Chicksands, UK 

6917th Electronlc Security Group 
San Vito Dei Normannl AB, Italy 

communication . For aircrews who 
have never experienced these disrup
tions and false transmissions, the im
pact can be significant. 

ESC personnel also monitor US ra
dio and telephone communications 
to determine whether information of 
value is being exposed. 

In 1988, the command's readiness 
was improved by a major reorganiza
tion that involved the creation of six 
operational, Air Force-controlled 
wings. The new field structure is in
tended to align ESC more closely with 
the combat commands ESC sup
ports. 

The changes are based on ESC's 
three primary theaters of operation. 
Divisions in Europe and the continen-

I 
Hq. Pacific Electronic Division 

Hickam AFB, Hawaii 

6981st Electronic: Security Group 
Elmendorf AFB, Alaska 

6903d Electronlc Security Group 
Osan AB, Korea 

6920th Electronlc Security Group 
Misawa AB, Japan 

6924111 Electronlc: Security Group 
Wheeler AFB, Hawaii 

11990th Electronlc Security Group 
Kadena AB, Japan 

tal United States now have subordi
nate wings. However, the Pacific divi
sion will retain the group/squadron 
support structure because of geo
graphic considerations. 

Communication between ESC 
units and other Air Force organiza
tions will exist at a number of levels. 
For example, the European E!ec
tronic Security Division interfaces 
with United States Air Forces in Eu
rope, while the 693d Electronic Secu
rity Wing at RAF Chicksands is linked 
to Third Air Force headquarters. 

The new structure will ensure that 
ESC will continue to perform its war
ti me mission by maintaining the 
peace, according to ESC Command
er Maj. Gen. Paul H. Martin. ■ 

A1C James Coffey of Detachment 3, 695th Electronic Security Wing, Nellis AFB, Nev., 
manually operates a multlband jammer of the sort used in USAF's "Red Force" 
program, a training effort to emulate a hostile electronic combat environment for the 
realistic training of aircrews, weapons controllers, and other communicators. 
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Military Airlift Command 
T HE Military Airlift Command's 

90,000 active-duty military and 
civilians operate more than 1,000 air
craft at some 292 locations in twenty
five countries. MAC-gained ANG and 
AFR ES assets add 71,000 people and 
approximately 400 aircraft. 

MAC operates thirteen bases in the 
United States and controls US facili
ties at Lajes Field in Portugal 's Azores 
and at Rhein-Main AB, West Germany. 
To accomplish its airlift mission of de
ployment, employment, resupply, and 
redeployment of combat forces and 
support equipment, MAC also oper
ates aerial ports of embarkation and 
debarkation. MAC is the Air Force 

component of the US Transportation 
Command, and MAC's Twenty-third 
Air Force is the Air Force component 
for US Special Operations Command. 
MAC's Commander in Chief, Gen. 
Duane H. Cassidy, is also USCINC
TRANSCOM. 

In Fiscal Year 1989, MAC units will 
participate in eighty-one of the ninety 
JCS exercises-more than any other 
command. This worldwide exercise 
involvement requires some 74,000 fly
ing hours and constitutes twelve per
cent of MAC's yearly flyi_ng-hour pro
gram. 

Most of MAC's flying hours are de
voted to "channel missions," which 

MILITARY AIRLIR COMMAND 
Headquarters, Scott AFB, Ill. 

21st Air Force 
McGuire AFB, N. J. 

Commander in Chief 
Gen. Du•j H. Cassidy 

22d Air Force 
Travis AFB, Cal if, 

provide regular service between im
portant locations. There are about 
880 active channels operating in 
eighty-seven nations. MAC channel 
missions moved more than 351,000 
tons of cargo and about 2,225,000 
passengers in FY '88. 

MAC operated at peak peacetime 
levels in FY '88. In addition to routine 
and exercise airlift, the command 
provided earthquake relief to Soviet 
Armenia; moved US and Soviet Inter
mediate-range Nuclear Forces (INF) 
Treatyveirification teams in the United 
States and Soviet Union; airlifted 
United Nations peacekeeping forces; 
flew relief operations in Bangladesh, 

23d .Jr Force 
Hurlburt Field, Fla. 

' 

,-----'--------------.... , 
Air Weather Service (AWS) Aerospace Audiovisual Service (AAVS) 
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Scott AFB, Ill. Norton AFB, Calif. 

1WENTY-FIRST All FORCE (MAC) 
Headquarters, McGuire AFB, N. J. 

322d Alrll~ Division 
Ramstein AB, Germany 

313111 tac11ca1 
Alrllft Group 

RAF Mildenhall. UK 

435th ~ac:tlcal 
Alrllft Wing 

Rhein-Main AB. 
Germany 

(C-130. C-9) 

I 
435th Combat 
Support Group 

Rhein-Main AB, Germany 

608th IIHl!ary Alrllfl Group 
Ramstein AB, Germany 

(C-12F, C-21 , C-135, C-20, C-23) 

625th Military Alrllft Support Group 
Torrejon AB, Spain 

. 
628th MIiitary Airlift Support Squadron 

lncirlik AB, Turkey 

Comman<ler 
11•1• Gen. Donald A. Logaal• 

I 
I 

3l7fh Tacllcal Airlift Wing 
Pope AFB, N. C. 

(C-130) 

I 
317th Combat Support 

Group 
Pope AFB. N. C. 

I 
436th MIIHary Alrlilt 

Wing 
Dover AFB , Del 

(C-5) 

I 
436th Air Base Group 

Dover AFB, Del. 

89th Mlll'i.,y Alrllft 
Wing 

Andrews AFB, Md. 
(C-9, C-12, C-20, 

C-135, C-137, C-140, 
CH/HH-3, UH-1N) 

I 
437th MIiitary Alrllft 

Wing 
Charleston AFB, S C. 

(C-141) 

I 
437th Air Base Group 
Charleston AFB, S C. 

17O1at MobllHy ~ pport Squadron 
McGuire AFB, N. J. 

I 
1605th MIiitary Alrllft 

Support Wing 
Lajes Field, Azores 

I 
1605th Air Bue Group 

Lajes Field, Azores 

I 
81111 MIiitary Alrlllt Group 

Howard AFB, Panama 
(C-130, C-22) 

1776th lfr Baae 
Wing 

Andrews AFB, Md. 

I 
438th MIiitary Airlift 

Wing 
McGuire AFB, N. J. 

(C-141) 

I 
438th Air Base Group 

McGuire AFB, N. J. 

1721st Combat Co11lrol Squadron 
Pope AFB , N c. 

I 
Malcolm Grow USAF 

Medical Center 
Andrews AFB, Md. 
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1WENn-SECOND AIR FORCE (MAC) 
Headquarters, Travis AFB, Calif. 

Commander 
Maj. Gen. Alexa~der K. Davidson 

I I 
834U'I A1rtitt Division 60th llllltary 
Hickam Af8• Hawaii Airlift Wing 

Travis AFB, Caln. 

I (C-5, C-141) 

I 
- 603d llllltary 374th Tactical 60th Air Base 

Airlift Alrlllt Wing Group 
Support Group Clan< AB, Philippines Travis AFB, Caffl. 

Kadena AB, (C-130, C-9, C-12F) 
Japan I -&11th llllltary 
Airllfl 316th Tactical 

Support Group Alrllft Group 
Osan AB, Kon,a Yokota AB, Japan 

(C-130, C-21, C-12F) 

-605th Military 
Airlift 

Support Squadron 
Andelsen AFB, Guam 314th Tactical 

-619th 11Ultary 
Airlllt Wing 

Little Rock AFB, Ark. 
AlrlHt (C-130) 

Support Squadron 

I Hickam AFB, Hawaii 

I I 
34thTactlcal 314111 Combat 

Airlift Support Group 
Tulining Group Little Rock AFB, Ark. 

Little Rock AFB, Ark. 
I 

1722d Combat 
Control 

Squadron 
McChonl AFB, Wash. 

I I 
62d llllltary 63cl~ David Granl 
Airlift Wing Alrllft Wing USAF lledlcal 

McChonl AFB, Wash. Norton AFB, Callf. Center 
(C-130, C-141) (C-141) Trans AFB, Caln. 

I I 
62dAirBase 63dAlrBMe 

Group Gnlup 
McCho!tl AFB, Wash. Norton AFB, Callf. 

443d Jmr.rv 463d ~ 
Alrlifl Wing, Alrllfl Wing 

ltalning Dyess AFB, Tex. 
Altus AFB, Okla (C-130) 

(C-5, C-141) 
I 

443d Air Base 
Group 

Altus AFB, Okla. 

I 
1702d ~ 616th lllln.y 

Alrllft Group Support 
Elmendorf AFB, Alaska Squadron 

(C-130, C-12F) 1tavis AFB, calf. 

the Marshall Islands, Sudan, and Ja
maica; supported Panama security 
enhancement; and provided airlift 
support for the President and Vice 
President. 

To bolster MAC's C-5, C-141, and 
C-130 airlift capabilities, the Air Force 
received approval in December 1988 
to produce the first twelve C-17 air
craft. The C-17's capability to deliver 
outsize cargo directly to forward 
areas in both an airland and airdrop 
role will increase strategic airlift flexi
bility. The first C-17flight is scheduled 
for August 1990, with delivery of the 
first operational aircraft to Charles
ton AFB, S. C., set for October 1991. 

MAC's Twenty-third Air Force controls Air Force special operations and provides 
combat search and rescue Air Force-wide. The a"ival into the inventory of the new 
MH-&OG Pave Hawk aircraft will greatly enhance the forces now using the HH-53 and 
HC-130 aircraft shown here at Hurlburt Field, Fla. 

During contingencies or wartime, 
MAC's capabilities would be ex
panded through activation of the Civil 
Reserve Air Fleet. The CRAF is a part
nership between MAC and US com
mercial air carriers, providing ap
proximately 480 civilian passenger 
and cargo aircraft for military mis
sions. On a daily basis, CRAF aircraft 
augment MAC capabilities by flying 
contract missions to move DoD per
sonnel. 

MAC's Twenty-third Air Force con
trols Air Force special operations, 
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When it comes to complex high technology test problems, you 
can't go it alone. You need a partner with proven sophisticated 

skills. And for that there's only one choice-AA!. 
The AAI Modular Intermediate Depot Automatic Test System 

(MID ATS) can meet that challenge. And, because our MATE system 
furnishes extensive general purpose testing that can be applied to 
virtually all test requirements, there just isn't any other alternative worth 
considering. 

A unique ability to supply automatic functional and diagnostic 
testing for major avionics systems, with the added technological 
advantage of our analog and dynamic digital or optional RF test 
capabilities, makes AAI MIDATS singular among MATE support 



systems. In fact, AAI is the first contractor with three MATE applications. 
So, the MIDATS, as well as other MATE systems, is yet another 

achievement that represents AAI's commitment to developing state-of
the-art electronic and mechanical tools for the Department of Defense 
and industrial use. 

To meet today's challenges, AAI is really your only choice. Our 
sensible approach to solving problems has made us a major force with 
industry and the Department of Defense. 

For more information on MATE and other AAI sensible solu
tions, write m: your letterhead to: AAI Corporation, P.O. Box 126, Hunt 
Valley, MD 21030. Phone (301) 666-1400. For career opportunities, 
contact the Personnel Department. 

AAI Corporation, a subsidiary of United Industrial Corporation 

THE SENSIBLE SOLUTION 



After last year's disastrous 
earthquake in Armenia, Mili

tary Airlift Command flew 
some of the first rescue ex

perts and relief supplies to the 
stricken Soviet state. Here's 

the view from the flight deck of 
one of MAC's C-141s of the 

172d Military Airlift Group as it 
flies into Soviet airspace en 

route to Armenia. 

combat search and rescue, and weath
er reconnaissance aircraft. It also 
commands CONUS aeromedical 
evacuation forces, supports air sam
pling missions, and provides opera
tional-support airlift, including heli
copter support for SAC missile sites. 

MAC's special operations capabili
ties will improve in 1989 when the first 
of twenty-four new MC-130H aircraft 
arrives to augment the current 
MC-130E force. The first of the new 
MH-60Gs has joined the combat res
cue force. 

Aerospace Rescue and Recovery 

Service, an element of Twenty-third 
Air Force, is the executive manage
ment agency for all federal search 
and rescue withi n the contiguous 
United States. Rescue forces have 
saved more than 23,000 lives during 
the past forty years. 

Aeromedical airlift is another vital 
MAC mission. In FY '88, MAC and 
AFRES aircrews and medical crews 
airlifted patients on approximately 
5,000 C-9, C-141, C-130, C-21, and 
C-12 missions. 

MAC forces also include two tech
nical services-the Air Weather Ser-

TWENTY-THIRD AIR FORCE (MAC) 
Headquarters, Hur1burt Field, Fla. 

391h ~ 
~ Wing 
. ~ ... ~ Fla. (--.:,, Cflll+l.3, 

41tt~a ....... 
Rlci,iw L._ice 

Commander 
..... Gen. ~ a. Plliterson 

I 
1720th Si-laf 
'IKtlcaGiol,lp 

Hurllurt Reid, ':la-

vice, wi th about 5,000 military and ci
vilian people serving in more than 260 
locations worldwide; and the Aero
space Audiovisual Service, the Air 
Force's single manager for visual in
formation documentation of opera
tional activities and audiovisual pro
duction and services. 

People all over the world depend on 
MAC. For many disaster victims, MAC 
provides the only means of support 
and survival. At the same time, MAC's 
readiness to airlift troops and equip
ment around the world provides the 
backbone of deterrence. ■ 

I 
375th Aanlmedlcal 

Alrllftw.ig 
Scott AFB, Ill. 

(C-9, C-12F, C-21, 
C-140) MtM!O, HC-130, 

MC-130) 

Wing 
McClelan AFB, 

earn. 
(HC-130, WC-130, 
WC-135, CHIHH-3, 

llt,-1N, HH-1H) 

1-~ ~ 
USAF ~ 

Operallons School 1·1 
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1550lh Combll 
er.. 'hlnlnt 

Wing 
Kirtland AFB, N. M. 
(UH-1N, CHMH-3, 

CH"'4H-53, HC-130) 

USAF llledlcall 

~ Allllcue 
61'111c::Dwwy 

Service 
Scoll /!FB, Ill. 

I 
1606th Air Bae Wing 

Kirtland AFB, N. M. 

I 
16CNIIII Security Por,ce Gn111p 

Kirtland AFB, N. M. 

CenlBr, Scott _________ __, 

Scott AFB, ID. 

~ 
C@lk AB, 
Philpplnes 
(MC-130E) 

Hurlburt Reid, Fla 

1st Special 
Operallons Wing 
Hurlburt Field, Fla. 

(MC-130E, 
AC-130H, MH/ 

\-iH·SSI 

I 
1184th eon

Support Group 
Hurlburt Field, Fla. 

375th Air Bae 
Group 

Scott AFB, Ill. 
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Technology for future missions. 
Rockwell lnternational has been cleveloping, integrating and 

testing inertial navigation and guidance systems for ICBMs surface 
ships, submarine.s and aircraft for over 
30 years. To meet the stringent 
requirements of future strategic mis
sions, we are now building and testing 
our nev. AdYanced Inertial Measure
J1ent Unit (AIMU). 

Packaged as small, raruation
:1ardened, st-apdown systems, the 
:'irst AWUs are being targeted for 
manemerab~e reentry vehicle 
applica~ions. 

The heart of the AIMU is our 

19cm Ring Laser Gyros (RLGs), which have demonstrated excep
tional scale factor performance. These RLGs were delivered on 

schedule to the government for inde
pendent test and evaluation. 

For more information, please 
call: Science and Technology, Rockwell 
International, Autonetics Electronics 
Systems, (714) 762-7775. 

~I~ Rockwell P.~ International 
... where science gets down to business 

Aerospace/Electronics/Automotive 
General lndustries/A-B Industrial Automation 



NEW SHORTS C-23B SHERPA. As a reliable, 
short haul military transpcrt, the Shorts 330/C-23 
Sherpa has earned its wirgs from Kwajalein Atoll to 
Zweibrucken AB, Wes: Germany. 

New Shorts C-23B ShHpas will soon be serving the 
Army National Guard. The B model incorporates major 
enhancements to the C-23 1hat make this extremely 
capable and cost-efficient performer ever more 
versati1e. 

This new generation aircraft features inward 
opening side doors, double hinged rear ramp/door, 
new P&W PT6A-65AR engines, upgraded wing and 
rugged landing gear. 

The C-23B Sherpa carries more cargo farther while 
operating from unimproved runways. And its multi-role 

capabilities include air drop, paratrooping, medevac. 
equipment/cargo or personnel transport. 

Behind it all is the 330/ShE!rpa's unrivaled record for 
reliability and low operating cost - proven in both 
military service and with leading commuter airines, 
worldwide. 

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

SIHIOJRTS 



Pacific Air Forces 
W 1TH headquarters at Hickam 

AFB, Hawaii, the Pacific Air 
Forces (PACAF) provides the prin
cipal air arm of the US Pacific Com
mand. PACAF's primary mission is to 
plan, conduct, and coordinate offen
sive and defensive air operations in an 
area extending from the west coast of 
the Americas to the east coast of Af
rica and from the Arctic to the Ant
arctic. 

To maintain security in the vast Pa
cific region, PACAF has fewer than 
300 fighter and attack aircraft, includ
ing air-superiority F-15s, multirole 
F-4E/Gs, ground-attack F-16s and 
A-10s, and RF-4s. Aircraft from MAC, 
SAC, and TAC provide crucial support 
as well. 

PACIFIC AIR FORCES 
Headquarters, Hickam AFB, Hawaii 

I 
5th Air Force 

Hq. Yokota AB, Japan 

Pacific Air Forces' SSgt. 
Morris E. Thomas, Jr., right, 
a crew chief with the 432d 

Aircraft Generation Squad
ron, Misawa AB, Japan, 

shares his knowledge of the 
F-16 with a Royal Thai Air 
Force maintenance man 

during exercise Cobra Gold 
'88 in Thailand. 
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Gen. Merrill A. McPeak, Command
er in Chief, Pacific Air Forces, is re
sponsible for the more than 60,000 Air 
Force military and civilian people on 
duty in the Pacific. Along with their 
more than 35,000 family members, 
this force is distributed among ten 
major and many smaller installations, 
primarily in Hawaii, Japan, the Re
public of Korea, and the Republic of 
the Philippines. 

PACAF's military professionals 
stand ready to defend US interests 
and fulfill mutual defense agreements 
in an area covering half the world's 
surface, containing thirty-nine coun
tries and more than two billion peo
ple. Seventeen time zones spanning 
more than 12,000 miles-almost four 

Commander 
Gen. Menll) A. McPeak 

I 
7th Air Force 

Hq. Osan AB. Korea 

times the breadth of the US-sepa
rate the command's eastern and west
ern boundaries, posing a major chal
lenge for PACAF warplanners. 

Organizational improvements and 
the in·troduction of newer weapon 
systems go a long way toward getting 
the most out of PACAF's widely dis
persed forces. The new "C" model 
F-16, with improved engines and avi
onics, operates out of Kunsan AB, 
Korea, and Misawa AB, Japan. The 
51st Tactical Fighter Wing, Osan AB, 
Korea, has completed a trade of its 
twenty-four Phantoms for twenty-four 
F-16Cs. 

Intermediate-level aircraft mainte
nance has moved back to PACAF's 
tactical fighter wings, and the Com-

I 
13th Air Force 

Hq. Clark AB, Philippines 

15th Air Base Wing 
Hq. Hickam AFB, Hawaii 

(T-33, EC-135.J) 
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Flffll AIR FORCE (PACAF) 
Headquarters, Yokota AB, Japan 

475th Air Base Wing 
Yokota AB, Japan 

(UH-1N) 

<lootll Munlllona Maintenance Squadron 
Kadena AB, Japan 

(Theater Munitions Maintenance) 

SEVENTH AIR FORCE (PACAF) 
Headquarters, Osan AB, Korea 

I I 

Commander 
Lt. Gen. James B. Davis 

313th Air Division 
Hq. Kadena AB, Japan 

18th Tactical Fighter Wing 
Kadena AB, Japan 

(F-15, RF-4C) 

Commander 
LL Gen. Thomas A. Baker 

I 

I 

432d Tactical Fighter Wing 
Misawa AB, Japan 

(F-16) 

18th Combat Support Wing 
Kadena AB, Japan 

8th Tactical Fighter Wing 
Kunsan AB, Korea 

(F-16) 

51 et Tactical Fighter Wing 
Osan AB, Korea 

5th Tactical Air Control Group 
Osan AB, Korea 

&th Tactical ,JnlgBf!Ce Group 
Osan AB, f<orei! 

THlfflENTH AIR FORCE (PACAF) 
Headquarters, Clark AB, Philippines 

Commander 
Maj. Gen. Donald Snyder 

I 
I 

I 
3d Tactical Fighter Wing 

Clark AB, Philippines 
(F-4E/G, F-SE) 

6200th Tactical Fighter Training Group 
Clark AB, Philippines 

bat Oriented Supply Organization has 
expanded operations to support jet 
engine and aerospace ground equip
ment maintenance, improving 
PACAF's ability to generate combat 
sorties. 

Even with the most sophisticated 
weapons, highly trained and moti
vated people, and improved logistics 
systems, PACAF's planners realize 
that their success ultimately depends 
on joint and combined operations. 
Ninety-eight percent of all PACAF ex
ercises are conducted jointly with 
Navy, Marine, or Army units. 

More than fifty times last year, 
PACAF forces participated in dynam
ic and realistic field training and com
mand post exercises. During last 
year's Team Spirit exercise in Korea, 
more than 16,000 USAF personnel 
and 882 aircraft joined with other 
American and Republic of Korea 
forces to provide a visible demonstra
tion of the US commitment to defend 
the region. 
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Eighty-two percent of PACAF exer
cises are also combined operations 
with allied or friendly countries, up 
from sixty percent in past years. Cope 
North exercises in Japan continue to 
develop a close working relationship 
with the Japan Air Self-Defense 
Force. PACAF F.:16s flew to Thailand 
to participate in Cobra Gold '88, while 
Exercise Pitch Black '88 gave PACAF 
F-15 pilots the opportunity to work 
with the Royal Australian Air Force. 
Cope Thunder, held in the Philippines 
seven times annually, gives PACAF's 
pilots and those of other nations in
tense, realistic tactical air warfare 
training. During FY '88, PACAF's pi
lots flew an impressive 73,316 sorties 
for 99,248 hours. 

While the emphasis must remain on 
readiness, PACAF hasn't forgotten its 
people and their welfare. PACAF's 
Family Support Centers, fully opera
tional throughout the command, 
strengthen the bond between the Air 
Force's mission and its families. 

PACAF also boasts an aggressive pro
gram to renovate and upgrade exist
ing family housing and MWR facilities 
and to construct new housing and 
other quality-of-life facilities. 

The m~wly renovated PACAF NCO 
Academy and PME (professional mili
tary education) center at Kadena AB, 
Okinawa, Japan, meet the absolute 
highest standards in construction 
quality. 

PACAF's concern for the welfare of 
its people has paid big dividends in 
terms o"/ higher enlisted retention 
rates. About seventy percent of eligi
ble PACAF first-termers reenlisted in 
FY '88, well above the Air-Force aver
age. 

A combination of state-of-the-art 
equipme,nt, highly trained and moti
vated men and women, and the parts 
and supplies to keep aircraft flying 
makes F~CAF a formidable force to 
help stabilize the region, to deter con
flict, and,-should deterrence fail-to 
fight and win. ■ 
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Since 1948; Vitro Corporation has met changing national 
securitf neecs with the innovative, sound approaches to systems 
engineering challenges which have earned us a leadership role. 

Vitro provides the technostructure - a net11Vork of profes
sionally skilled managers - to achieve an operating environ
ment for technological leadership in the e::1gineering and 
software di~ciplines essential to successful weapons systems 
development and acquisition. 

Vitro has a long history of engineering success for major 
strategi:: and tactical programs, such as the Po:aris, Poseidon, 
and Trident Fleet Ballistic Missile programs; Terrier, Tartar, 
and Standard Missile AA W programs; AEGIS program; and 

• ,n 
"Vitro has earned its position of industry leadership 

with hard-working, dedicated employees and 
successful per/ ormance for our clients for over 40 years. " 

Mercade A. Cramer, Jr. 
Chief ~ecutive Officer 

"With over 5,300 employees in worldwide locations, Vitro 
maintains its industry leadership by combining diversified 

technological investments, superior support services, 
and effective management techniques with proven 

engineering methodologies. " 

~ ~d o/ Raymond F. Carlin, Jr. 
Chief Operating Officer 

Joint Cruise Missiles project. We have a long track record 
of program success in C3I and EW, as well as ASW /Undersea 
Warfare. 

Diversified technological investments are a vital ingredient 
to Vitro success. Through carefu_lly selected research and 
development projects and effective corporate partnering, we 
assure the technological balance necessary to fully meet our 
clients' program requirements. Vitro is conducting ongoing 
research and development in signal/image processing, parallel 
processing, artificial intelligence, and systems simulation. 

Vitro is ready to meet your systems and software engineering 
needs - to put technology to work. Give us a call today. 

Systems Engineering 

rtro 
Software Engineering 

CORPORATION 
The Art of Management / The Science of Engineering 

14000 Georgia Avenue, Silver Spring, Maryland 20906-2972 
For Information call our Business Development Director, (3011231-1300 

A Unit of the Penn Can-I .,_,., Sy.- Compm,y 



Tl's Multi-Function Radar: 
key to survival 

The battlefield of today and tomorrow is riddled 
with hazards. Survival over this battlefield will 
depend, in a large pari:, on how well a pilot 
navigates these hazards. 

Some of them are man-made - radar and SAM 
sites, electronic jamming, and air defense artillery. 
Others are natural - trees, hillsides, mountain tops. 

Standard aircraft radar assists in avoiding some of 
these threats. But only radar equipped with a terrain
following mode gives you night, low-altitude all 
weather penetration, and low-altitude survival. 

Texas Instruments designs and manufactures 
terrain-following/terrain-avoidance radar for many 
types of aircraft, including the MH-60K, MH-47E, 
and the V-22. 

Tl's multi-function radar (MFR) is special because 
it offers a terrain-following mode in a small, light
weight package as well c.S modes for: 

■ Terrain avoidance 
■ Ground mapping 
■ Air-to-ground ranging 
■ Beacon 
■ Weather avoidance 

_01-0830-891 

Tl's MFR allows 'an aircraft to fly as low as 100 
feet above the deck. This prevents detection by 
enemy missile sites and radar-directed guns, which 
saves aircraft and aircrews and acts as a force 
multiplier. 

Don't let battlefield hazards "ruin your whole 
day.' Tl's key to survival, the Multi-Function R adar, 
is available now! 

For more information contact: 
Texas Instruments Incorporated 
Manager, Marketing Requirements 
Avionics Systems 
P.O. Box 801, MS 8036 
McKinney, Texas 75069 
Telephone 2141952-2428 

TEXAS ~ 
INSTRUMENTS 

© 1989 TI 



Strategic Air Command 
T HE Strategic Air Command (SAC) 

is USAF's largest command. SAC 
shoulders much of the responsibility 
for providing a nuclear capability 
strong enough to deter an attack on 
the US or its allies. 

In addition to controlling two legs 
of the US nuclear triad, SAC is tasked 
to support worldwide conventional 
power projection with its bombers. 
Reconnaissance, refueling, and com
mand and control systems round out 
SAC's total warfighting capability. 

Two strong pillars support SAC's 
combat capability. These are weap-

ans/support systems and people. 
More than 116,000 officers, enlisted, 
and civilians, as well as the 15,000 
SAC-gained Reservists and Guards
men, solidly sustain the command. 

These highly motivated people are 
SAC's most valuable resource. Their 
professionalism is the most signifi
cant advantage over any potential ad
versary. To recognize them, SAC cele
brates 1989 as the "Year of the SAC 
Warrior." 

SAC's striking power comes from a 
powerful force of bombers and mis
siles. More than 400 bombers-

STRATEGIC AIR COMMAND 
Headquarters, Offutt AFB, Neb. 

I 
8th Air Force 

Hq. Barksdale AFB, La. 

7th Air Division 
42d Air Division 
45th Air Division 

I 

Commander in Chief 
Gen. John T. Chain, Jr. 

I 

8-1 Bs, B-52s, and FB-111 s-are 
ready to fly, fight, and win. Peace
keeper and Minuteman ICBMs, num
bering 1,000, provide SAC with a 
hardened, responsive force and a de

·terrent posture that promises swift re
taliation to our nation's enemies. 

To extend the bombers' range, more 
than 600 tankers can take to the sky. 
The KC-10 and KC-135, including air
craft of the Air Force Reserve and the 
Air National Guard, serve the entire 
Air Force, the Navy, and many allied 
air forces. 

Through its reconnaissance air-

I 
15th Air Force 

Hq. March AFB, Calif. 

1st Strategic Aerospace Division 
3d Air Division 

12th Air Division 
14th Air Division 
57th Air Division 

1st Combat Evaluation Group 
Barksdale AFB, La. 

544th Strategic Intelligence Wing 
Offutt AFB, Neb. 

Systems modifications and superb maintenance combine to enable thirty-year~old B-52s to continue to pull twenty-four-hour-a-day 
alert duty. This B-52H is starting its engines in an alert pad test at K. I. Sawyer AFB, Mich. SAC's 410th Bomb Wing at Sawyer will be 
the first SAC unit to receive the new AGM-129A Advanced Cruise Missile. 

AIR FORCE Magazine / May 1989 87 



Intense training and at
tention to detail have 
helped missileers like 

these bring their 
LGM-118A Peacekeeper 

missiles to full opera
tional capability. Here 

SAC missileers continue 
their training in a simu

lator at F. E. Wan-en AFB, 
Wyo. Performance of the 

first fifty Peacekeepers 
deployed is surpassing 

even SAC's high 
expectations. 

craft, SAC can provide specialized 
eyes and ears to theater command
ers. The SR-71, U-2, TR-1, and RG-135 
use the latest technology to deliver 
immediate intelligence data. 

No force can fight effectively with
out efficient and reliable command 
and control of its units. The EC-135 
and E-4B Post Attack Command and 
Control System aircraft offer a surviv
able means of keeping the leaders in 
touch with the warriors. • 

Technology has moved fast in the 
1980s. To keep up, SAC has upgraded 
some of its older aircraft and missiles 
and is bringing on line new weapons 
and command and control systems. 

Offensive and defensive system 
modifications keep the thirty-year-old 
B-52 viable. It is the air-launched 
cruise missile platform-integrc.ting a 
new weapon with a proven work
horse. This combination makes the 
B-52 a vital contributor to deterrence. 

The B-52G is a key element of the 
theater CINCs' conventional warfare 
assets, with its worldwide range, 
heavy payload, and rapid response 
capabilities. All B-52 crews train to 
drop nonnuclear weapons. In addi
tion, B-52 aircraft are adapted to sup
port the Navy in minelaying, sea re
connaissance, and antiship opera
tions with the Harpoon missila 
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The B-1 Bis now an integral compo
nent of SAC's bomber force and is 
proving to be the world's most capa
ble bomber. Its ability to fly low and 
fast, its reduced radar cross section, 
and its electronic countermeasures 
make the B-1 B an effective penetrator 
that will be difficult to detect and in
tercept. 

With the B-2 rollout last year, the 
world saw the bomber of the tutu re. 
Additional systems such as the 
AGM-129A Advanced Cruise Missile 
and the AGM-131A Short-Range At
tack Missile will sustain bombers as a 
component of the triad. Conventional 
standoff weapons are also being de
veloped to increase the strength of all 
the bombers. 

The tankers are also being up
graded. The KC-135 will serve well 
into the next century, thanks to the 
installation of new engines, reskin
ning of the wings, and improvements 
to the cockpit. 

The initial allotment of fifty Peace
keeper missiles is now deployed, with 
performance surpassing even SAC's 
high expectations. The Peacekeeper 
complements the reliable Minuteman 
ICBM, which is undergoing the most 
extensive modification, upgrade, and 
improvement program since its de
ployment in the 1960s. 

SAC's new underground command 
center represents the latest in com
mand and control technology, ensur
ing that the Commander in Chief will 
have communication with his forces. 
Fully computerized, the new com
mand center utilizes the Defense Sat
ellite Communications System, Mil
star, the Air Force Satellite Communi
cations system, and the new EMP
resistant Ground Wave Emergency 
Network to provide the best possible 
communications. 

The people who maintain and oper
ate these systems sustain SAC's 
power as the premier force ensuring 
world p,eace through deterrence of 
war. 

If called to war, they will be ready 
because SAC is dedicated to "train
ing the way we'll fight." 

The new Strategic Warfare Center 
at Ellsworth AFB, S. D., will stress air
crew training through improved tac
tics and evaluation. SAC has identi
fied additional training routes nation
wide to provide even greater chal
lenges to the crews. 

Increased deployments prepare 
people for the conditions they could 
face in wartime. These deployments 
educate leaders and warriors about 
the complexities of performing their 
mission anywhere in the world. ■ 
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EIGHTH AIR FORCE (SAC) 
Headquarters, Barksdale AFB, La. 

I 
7th Air Division• 

Ramstein AB , Germany 

306th Strategic Wing· 
RAF Mildenhall . UK 

11th Strategic Group• 
RAF Fairford, UK 

17th Reconnaissance Wing• 
RAF Alconbury. UK 

I 
97th Bomb Wing 
Eaker AFB, Ark 
(B-52, KC-135) 

I 
351 st Strategic Missile Wing 

Whiteman AFB, Mo. 
(Minuteman) 

"Tenant Units 

I 
42d Air OMslon 

Grand Forks AFB, N. D. 

319th Bomb Wing 
Grand Forks AFB, N D 

(B-1B, KC-135) 

321st Strategic Missile Wing 
Grand Forks AFB, N D 

(Minuteman) 

I 
379th Bomb Wing 

Wurtsmilh AFB, Mich, 
(B-52, KC-135) 

I 
19th Air Reluellng Wing• 

Robins AFB, Ga 
(KC-135) 

FlfflENTH AIR FORCE (SAC) 
Headquarters, March AFB, Calif. 

Commander 
Lt. Gen. Ell lel G. Shuler, Jr. 

I 
45th Air OMslon • 
Pease AFB, N. H. 

42d Bomb Wing 
Loring AFB, Me. 
(B-52, KC-135) 

380th Bomb Wing 
Plattsburgh AFB, N. Y. 

(FB-111 , KC-135) 

509th Bomb Wing 
Pease AFB, N H. 
(FB-111 , KC-135) 

I 
384th Bomb Wing 

McConnell AFB. Kan 
(B-1B, KC-135) 

. I 
2d Bomb Wing 

Barksdale AFB, la, 
(B-52, KC-10, KC-135) 

I 
410th Bomb Wing 

K. I. Sawyer AFB, Mich. 
(B-52, KC-135) 

68th Air Refueling Wing· 
Seymour Johnson AFB, N. C. 

(KC-10) 

Commander 

I 
7th Bomb Wing 

Carswell AFB, Tex. 
(B-52, KC-135) 

I 
416th Bomb Wing 
Griffiss AFB, N. Y. 

(B-52, KC-135) 

305th Air ReL eling Wing 
Grissom AF8, Ind, 

(KC-135) 

Lt. Gen. Ricbard A. BUl'J)88 

I 
1 Bl Strategic Aerospace Division 

Vandenberg AFB, Calif, 

4392d Aerospace Support Wing 
Vandenberg AFB, Calif, 

57th Air IDlvlalon 
Minot AFB, N. D. 

5th Bomb Wing 
Minot AFB, N. 0 . 

(B-52, KC-135) 

91st Strategic Missile Wing 
Minot AFB, N. D 

(Minuteman) 

I . 
92d Bomb Wing 

Fairchild AFB, wash. 
(B-52, KC-135) 

"Tenant Units 

AIR FORCE Magazine / May 1989 

I 
3d Air Division• 

Hickam AFB, Hawaii 

43d Bomb Wing 
Andersen AFB, Guam 

(B-52) 

376th Strategic Wing· 
Kadena AB, Japan 

(KC-135) 

I 
22d Air Retuellng Wing 

March AFB, Calif. 
(KC-10, KC-135) 

I 
90th Strategic Missile Wing 

F. E. Warren AFB. Wyo. 
(Minuteman/Peacekeeper) 

I 
93d Bomb Wing 

Castle AFB, Calif, 
(B-52, KC-135) 

121h Alr
1
01vision 

Ellsworth AFB, S, D. 

28th Bomb Wing 
Ellsworth AFB, S D. 

(B-1B, KC-135) 

44th Strategic Missile Wing 
Ellsworth AFB, S. D. 

(Minuteman) 

I 
301 st Air Refueling Wing· 

Malmstrom AFB, Mont 
(KC-135) 

I 
341 st S1taIeglo Missile Wing 

Malmstrom AFB, Mont. 
(Minuteman) 

I 
96th Bomb Wing 
Dyess AFB, Tex. 
(B-lB, KC-135) 

I 
14th Air Division• 
Beale AFB, Calif. 

6th Strategic Reconnaissance Wing· 
Eielson AFB, Alaska 

(RC-135) 

9th Strategic Reconnaissance Wing 
Beale AFB. Calif. 

(SR-71. U-2, TR-1 , KC-135) 

55th Strategic Reconnaissance Wing 
Offutt AFB , Neb. 

(RC/KC-135) 

I 
3401h Air Retvellng Wing· 

Altus AFB, Okla. 
(KC-135) 

I 
320th Bomb Wing• 
Mather AFB, Calif. 

(B-52) 
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Tactical Air Command 
T HE mission of Tactical Air Com

mand (TAC) is to organize, train, 
equip, and maintain combat-ready 
forces capable of rapid deployment 
and employment and to ensure that 
strategic air defense forces are ready 
to meet the challenges of peacetime 
air sovereignty and wartime air de
fense. TAC is also charged with the 
responsibility of working with other 
services to develop joint doctrine, 
procedures, tactics, techniques, 
training, publications, and equip
ment for joint operations. 

When mobilized, more than 70,000 
members of the Air National Guard 
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TAOICAL AIR COMMAND 
Headquarters, Langley AFB, Va. 

I 
1st Air Force 

Hq. Langley AFB, Va. 

24th Air Division 
25th Air Division 

USAF Air Defense Weapons Center 
Air Forces Iceland 

I 
USAF Tactical Fighter Weapons Center 

Hq. Nellis AFB, Nev. 

and Air Force Reserve, along with 
their 1,400 aircraft, are assigned to 
TAC to accomplish its wartime mis
sion. In total, TAC and these TAC
gained units comprise more than 
4,000 ai rcraft (forty-tou r percent of all 
USAF aircraft) and some 188,000 peo
ple (22,000 officers, 148,000 enlisted 
personnel, and 18,000 civilians). 

TAC's forces are organized under 
three numbered air forces and three 
major direct repo rting units whose 
joint service responsibilities include 
providing the Air Force component of 
the US Atlantic Command, US Central 
Command, and US Southern Com-

Commander 
Gen. RobjrtD. Russ 

I 
9th Air Force 

Hq. Shaw AFB, S. C. 

I 
28th Air Division 

Hq. Tinker AFB, Okla. 

mand. The TAC commander is dual
hatted as MAJCOM commander and 
as Commander in Chief, US Air 
Forces Atlantic. TAC's Ninth Air ForGe 
commander doubles as COMUSCEN
TAF, and TAC's Twelfth Air Force com
mander doubles as COMUS
SOUTHAF. TAC's First Air Force com
mander also serves as the command 
er of the CONUS North American Aero
space Defense (NORAD) Region, 
which, with the Alaskan and Canadian 
regions, provides NORAD an opera
tional command and control system. 

The TAC commander provides a 
general reserve of tactical air strate-

At last year's William Tell 
gunnery meet at Tyndall 
AFB, Fla., TSgt. Dennis 
Krebs of the 33d Tactical 
Fighter Wing, Eglin AFB, 
Fla., directs the position
ing of an AIM-7 Sparrow 
missile on one of his 
team's F-15s. 

12th All, Force 
Hq. Bergstrom AFB, Tex. 

830th Air Dlll1slon 
831st Air Djvls ori 
832d Air Dfvls1011 
833d Afr Oivis]on 
836th Air Divls·o,, 

I 
USAF Tacttcal Air Warfare Canter 

Hq. Eglin AFB, Fla. 
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FIRST AIR FORCE (TAC) 
Headquarters, Langley AFB, Va. 

I 

24th Air I Dlvhilon 
Hq. Griffiss AFB, N. Y. 

(F-4C/D, F-15, F-16) 

I 
I 

Commander 
MaJ. Gen. Richard A. Pierson 

I 

I 
25th Air Division 

Hq. McChord AFB, Wash. 
(F-4C/D, F-15, F-16) 

I 
I 

Southeast Air Defense Sector 
Tyndall AFB. Fla. 

Northeest Air Defense Sector 
Grllfiss APB, N. Y. 

Southwest Air Defense Sector 
March AFB. Calif. 

Northwest Air Defense Sector 
McChord AFB, Wash. 

I I 
USAF Air Defense Weapons Center Air Forcea Iceland 

Keflavik NS, Iceland 
(F-16C/D) 

Hq. Tyndall AFB. Fla 

I 
325th Tactical ll'elnlng Wing 

Tyndall AFB, Fla. 
(F-15NB) 

gic reserve forces to reinforce unified 
commands and the binational com
mand, NORAD. In concert with the 
gaining CINCs, he exercises peace
time operational control of CONUS
based tactical forces, until directed 
otherwise by the National Command 
Authorities. Furthermore, the TAC 
commander is responsible for read
iness and related deployment plan
ning for assigned or programmed 
forces to reinforce unified commands 
and NATO. He is also responsible for 
the joint training of assigned forces. 

First Air Force, headquartered at 
Langley AFB, Va., includes two air di
visions, each having two air defense 
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I 
I 

475th Weapon• Evaluation Group 
Tyndall AFB, Fla. 

(QF-100, YQF-1000, BQM-34A/B, MOM-107B) 

sectors responsible for the air de
fense of particular CONUS geograph
ic areas. First Air Force also manages 
the USAF Air Defense Weapons Cen
ter at Tyndall AFB, Fla., which pro
vides specialized air defense weap
ons training and tactics development 
and performs operational test and 
evaluation of strategic air defense 
systems. The First Air Force com
mander, as commander, CONUS 
NORAD Region, reports directly to 
CINCNORAD for the air sovereignty 
and air defense of the CONUS. 

Ninth Air Force at Shaw AFB, S. C., 
has ten wings performing tactical 
fighter operations and training, re-

connaissance, and tactical air con
trol. 

Twelfth Air Force at Bergstrom AFB, 
Tex., has five air divisions. Four of the 
air divisions and thirteen wings per
form tactical fighter operations and 
training, reconnaissance, tactical air 
control, and a wide range of elec
tronic combat tasks. A fifth air divi
sion at Howard AFB, Panama, is re
sponsible for the joint defense of the 
Panama Canal. 

Direct reporting units include the 
USAF Tactical Air Warfare Center 
(USAFTAWC) at Eglin AFB, Fla., 
which is responsible for all aspects of 
electronic combat activities; the 

F-4G "Wild Weasel" air
craft like this one from 
the 561st Tactical Fighter 
Squadron, George AFB, 
Calif., are especially de
signed for radar sup
pression. The 31th TFW 
takes part in as many ex
ercises as it can in an 
effort to maintain TAC's 
electronic combat capa
bility at a constant peak. 
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TCN-500 

ARN-139 

ber ur e 
ARN-118 

'' :r> 

iaic;j·~-~-~;j:l, Bz■i•• 
·ii· 

Some people arc a little surprised that we developed 
a nc·.v TACAN. Because ourTACANs arc flying aboard a 
majority of all U.S. military aircraft. and because thcy·vc 
been chosen by the armed forces of 40 other countries. 
The fact is. wc·vc delivered more than 27.000 TACANs. 

Nonctheles,. we sat down and cre;1ted the TCN-500. 
a TACAN that's half the weight and half the siz~ ofour 

ARN-I 18. Without sacrificing range. And while we were 
at it. we increa:-.cd the MTBF to more than 3.500 hours. 

With ih MIL-STD-1553B bus compatibility, the 
TCN-500 has been chosen frir the YF-22A. Mirage 20(1()_ 
Gulfstream IV. Space Shuttle and numerous applications 
we can ·t talk about. So along with our ARN-118 and our 
beaconing TACAN. the ARN-139. theTCN-500 is helping 





NINTH AIR FORCE (TAC) 
Headquarters, Shaw AFB, S. C. Commander 

Lt. Gen. Charles A. Homer 

I 
1st Tactical Fighter Wing 

Langley AFB, Va. 
(F-15, EC-135, UH-1) 

4th Tactical ~gh&-r Wing 
Seymour Johnson AFB. N. C. 

(F-4E, F-1 SE) 

I I I 
23d Tactical Flgh_t,er Wing 

I . 
31st Tactical Fighter Wing 33d Tactical Fighter Wing 

Eglin AFB. Fla. 
(F-15) 

56th TflCIIC111I Training Wing 
MacDill AFB, Fla. 

(F-16) 
England AFB. La. 

(A-10) 
Homestead AFB. Fla. 

(F-16) 

I I I 
347th Tactlcal Flght&r Wing 

Moody f\l,B, Ga. 
(F-16) 

354th Tactk:al Fighter Wing 363d T~lcal Fighter Wing 
Shaw AFB; S. C. 

(F-16, RF-4C) 

507th Tactical kr Control Wing 
Shaw AFB, S. C. 

(OV-10) 
Myrtle 89a1:h I\FB, S. G, 

(A-10) 

TWELRH AIR FORCE (TAC) 
Headquarters, Bergstrom AFB, Tex. 

I 
83oth Air Division 

Howard AFB, Panama 

241h Composite Wing 
Howard AFB, Panama 

(OA-37) 

Inter-American AF Academy 
Albrook AFS. Panama 

833d A) Division 
Holloman AFB, N. M. 

49th Tactical Fighter Wing 
Holloman AFB, N. M, 

(F-15A/B) 

479th Tactical Training Wing 
Holloman AFB, N. M, 

(AT-38B) 

I 
67th Tactical Reconnaissance Wing 

Bergstrom AFB, Tex, 
(RF-4C) 

USAF Tactical Fighter Weapons Cen
ter (USAFTFWC) at Nellis AFB, Nev., 
which conducts advanced training 
and testing in tactical air concepts, 
doctrine, weapons, and tactics; and 
the 28th Air Division at Tinker AFB, 
Okla., whose mission includes world
wide airborne command and control 
responsibilities. 

In 1988, TAC accelerated its involve
ment in joint forces development 
through increased participation in 
both joint exercises and initiatives 
with other services. These joint initia
tives include developing the Joint 
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Commander 
LL Gen. Pater T. Kemp! 

I 
831st AiJ Division 
George AFB, Calif 

35th Tactical Training Wing 
George AFB, Calif. 

(F-4E) 

37th Tactical Fighter Wing 
George AFB, Calif. 

(F-4E/G) 

I 
836th Air Division 

Davis-Monthan AFB, Ariz. 

355th Tactical Training Wing 
Davis-Monthan AFB, Ariz 

(A-10) 

602d Tactical Air Control Wing 
Davis-Monthan AFB, Ariz. 

(OV-10, OA-10) 

868th Tactical Missile Training Group 
Davis-Monthan AFB, Ariz. 

(GLCM) 

l 
832d Air Division 
Luke AFB, Ariz. 

58th Tactical Training Wing 
Luke AFB, Ariz. 

(F-16) 

405th Tactical Training Wing 
Luke AFB, Ariz. 

(F-15) 

I 
27th Tactlcal Fighter Wing 

Cannon AFB, N. M. 
(F-1 11D) 

366th Tactlj Fighter Wing 
Mountain Home AFB, Idaho 

(F-111, EF-1 11A) 

388th Tactic.I Fighter Wing 
Hill AFB, Utah 

(F-16A/B) 

474th ·Tactjca! Fighter Wing 
Nellis AFB, Nev. 

(F-16) 

Surveillance and Target Attack Radar 
System, developing Army/Air Force 
doctrine and procedures for external 
defense of air bases, improving joint 
suppression of enemy air defenses, 
and developing joint reconnaissance 
roadmaps to identify requirements 
and refine the force mix for future sur
vei I lance and reco nnaissance sys
tems. 

Also in 1988, Davis-Monthan AFB, 
Ariz., hosted inspection teams from 
the Soviet Union who observed the 
initial destruction of ground
launched cruise missiles under the 

terms of the Intermediate-range Nu
clear Forces (INF) Treaty. 

The Thunderbirds, USAF's Air Dem
onstration Team, flew eighty demon
strations throughout the US, Canada, 
and MexiGo before millions of spec
tators. 

Of the three biennial tactical com
petitions that TAC sponsors, two were 
held in Hl88-the worldwide Recon
naissance: Air Meet and William Tell, 
an air-to-air combat competition. The 
third, the Gunsmoke bombing com
petition, is scheduled for October 
1989. ■ 
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Innovation 

Do 11iou BELIEVE IN GHOSTS? In the vanguard of our work is the 1 1 
• Integrated Electronic Warfare System 

It's enough to scare any radar operator; a ·c1NEWS) for America's next generation combat 
scope swarming with bogies. The unnerving aircraft. 
thing is that only some of them are real. Our ongoing efforts in such areas as sensors, 

Radar deception is just a small part of gallium arsenide circuits, high-speed processors, 
Sanders' specialties. Our countermeasures VHSIC and MMIC help ensure that our counter-
systems mislead weapons directed by radio fre- measures systems continue to stay ahead of 
quency, infrared and opto-electronics, protecting whatever threat comes next. 
jet fighters, bombers, special mission planes, ..j~~n,lart-
helicopters, ships, tanks and space vehicles. - .;,g11Ut,1 ~ 

A Lockheed Company 





United States 
Air Forces in Europe 
F ORCE modernization, relocation, 

and drawdown are words that 
have real meaning to the US Air 
Forces in Europe (USAFE) as it closes 
out the 1980s. 

USAFE is the air component of the 
US European Command and a key 
element of NATO. USAFE consists of 
Third Air Force in England, Sixteenth 
Air Force in the Southern Region, and 
Seventeenth Air Force in Central Eu
rope. 

The USAFE Commander in Chief is 
also Commander of Allied Air Forces 
Central Eu rope. Air resources are pro-

vided by Belgium, Canada, West Ger
many, the Netherlands, the United 
Kingdom, and the United States. 
COMMFCE controls some 2,000 tac
tical aircraft through the Second and 
Fourth Allied Tactical Air Forces. 
MFCE is augmented in wartime by 
tactical forces deploying from State
side bases to approximately seventy 
collocated operating bases in Eu
rope. 

USAFE aircraft flew 216,111 hours 
in FY '88, significantly less than the 
FY '87 total of nearly 225,000. Reduc
tions were caused by congressional 

UNmD STITES AIR FORCES IN EUROPE 
Headquarters, Ramstein AB, West Germany 

budget cuts, squadron inactivations, 
and aircraft conversions. USA FE 
plans to fly more than 225,000 hours 
in FY '89. 

The command completed its pro
gram to replace F-16A/B models, as 
well as the F-5s assigned to the 527th 
Aggressor Squadron, with the F-16C/ 
D. Other command capabilities were 
enhanced: F-15s received improved 
avionics packages, EF-111As were 
retrofitted with TF30-P-109 engines to 
increase thrust and fuel efficiency, 
and the Avionics Modernization Pro
gram began upgrading the F-111F 

US European Command 
(USEUCOII) 

I 
US Al, Force 

(USAF) 

I 
3d Air Fon:e 

Hq. RAF Mildenhall. UK 
Maj. Gen. Marcu• A. Anderson, c-mander 

I 
Headquartern 

Unlled Stales Air Fon:es In Europe (USAFE) 
Hq. Ramstein AB, West Germany 

Gen. Michael J. Dugan, Commander In Chief - l 

16th .J. Force 
Hq Tonejon AB, Spain 

llaj. Gen. Gerald A. Daniel, Com.,.nder 

I 

1711\ J Fon:e 
Hq. Sembach AB, West Germany 

ll■J. Gan. Rober1 L Rutllerlord, Commander 

7455th Tactk:al 1--.i- Wing 
Ramstein AB, West Ge,ma,,y 

7350th Air Bue Group 
Tempelhof Central Airport, Berlin 

The USAFE organizational chart above shows peacetime lines of command. This chart shows the NATO wartime command lines o1 authority. 

Allled Forcas So),1ham Europa (AFSOUTH) 

""j '"' 
Allied Coen-«! Europe (ACE) 

Allied Forces Central Eun,pe (AFCENT) 

··-··i""'"'"""' 
Allied Air Forces Southern Eurapa (AIRSOUTH) Allied Air Force• Central Eurapa (AAFCE) -1-""·~~ 

I 

~,i '"'' 
5111 Allled ~ Air Force 

Vincenza, Italy 
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I 
6th Allled T■!:lk■I Air Fore■ 

~m r, Turkey 

I 
2d AIied Tadlc:9l Air Fon:e 
Rheindahien, West Germany 

Allied Forcaa NC!f1he<j, Eurapa (AFNORTH) 
0$. ~,-v 

I 
4th Allied TIICtlc■I Air Fon:e 
Heidelberg, West Germany 
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,. 

THIii All FORCE (USIFE) 
Headquarters, RAF Mildenhall, United Kingdom 

I 
10th Tactical fl:gllter Wing 

RAF Alconbury. UK 
(A-10, SAC TR-1) 

J 
501 st Tactical MISlllle Wing 

RAF Greenham Common. UK 
(BGM-109G GI.CM) 

SlfflENTH All 

Commander 
Ma). Gen. Marcua A. Anderson 

I 
20th Tactical Fighter-Wing 

RAF Upper Heylonl. UK 
(F-111, EF-111) 

I 
513th Allboma Command and Control Wing 

RAF Mildenhall, UK 
(USAFE EC-135; MAC rotational C-130; 

SAC rotational KC-135. SAC SR-71 ) 

FORCE (USAFE) 

48th Tat:tla/l
1
FWrtS Wing 

RAF L.akenheath, UK 
(F-111F) 

I 
7020th Air Bua Group 

RAF Fairford, UK 
(SAC rotational KC-135) 

_I 
81st Tactical fltjlllar Wing 

RAF Bentwaters/Woodbridge. UK 
(A-10; F-16C/D; MAC Special Operations 

MC-130, MH-53. HC-130, HH-53) 

7274111 Alr ~ ~ 
RAF ct,lclisands. UK 

(Support ; communications) 

Headquarters, Torrejon AB, Spain 

-~ 401 at TacticaA
1 
Flglder Wing 

Ankara AS, Turkey Tonejon AB. Spain 
(Logistics management) (F-16C/D) 

39111 Tactical Group 
lncirlik AB, Turkey 

(Rotational USAFE aircraft) 

-7217th Air Base Group I 
Ankara AS, Turkey 40lh Tactical Group 

(Command and logistical management) Aviano AB, Italy 
(Rotational USAFE aircraft) 

-----724111l Air Base Group 
Izmir AS, Turkey 

(NATO unit support) 

Commander 
Maj. Gen. Genlld A. Daniel 

I 
406th Tactical Flgblar lnlnlng Wing 487111 T.,..,J Mlulle Wing 

Zaragoza AB, Spain Comiso AB. Italy 
(Tactical range support. weapons) (BGM-109G Gl.CM) 

7206th Air Bua Group 
Hellenikon AB. Greece 

(Support ; communications) 

.I I 
7275th Air saw Group 72711th Air BaN Group 

San Vito dei Normanni AB. Italy lraklion AB, Greece 
(Support ; communications) (Support; communications) 

bomb navigation system and attack 
and terrain-following radars. 

Three ground-launched cruise mis
sile wings were inactivated in accor
dance with the lntermediate-ran~Je 
Nuclear Forces (INF) Treaty. 

Another action affecting the com
mand is the relocation of the 401 st 
Tactical Fighter Wing from Torrejon 
AB, Spain, to Crotone, Italy. NATO in
vited the Italian government to host 
the wing, which will move as soon as 
NATO completes the new base. 

Closely related to tactical flying is 
the Tactical Air Control System. The 
TAGS supplements fixed radar with 
mobile , ground-based, command 
control , and surveillance radar, as 
well as providing ground-control in
tercept capabilities. 

A ground-launched cruise missile transporter/erector/launcher front RAF Molesworth, 
England, is loaded onto a C-5B Galaxy cargo aircraft for transport back to the States 
under terms of the lnter,aediate-range Nuclear Forces (INF) Treaty. This was the first 
removal of treaty-limited items from the theater. 

As host for the Allied Tactical Op
erations Center Sembach, USAFE in
stalled a digital communications 
switch to upgrade the system, merg
ing classified and unclassified lines 
into one instrument. The lnterfac:e 
Control Board is modernizing ATOC 
automation with the development of 
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an advanced decision support sys
tem, enhancing war planning and ex
ecution . 

The Central Region Wing Com
mand and Control System should be 
operational this year, providing tac
tical wing battle staffs with an auto
mated, secure, near-real-time method 
of obtaining accurate resource infor
mation for command and control. 
System enhancements being devel
oped include greater survivability, en
larged user base, and system inter
face capability. 

Air base operability programs con
tinue to increase unit abilities to sur
vive attack and to recover rapidly. Cur
rent emphasis is on fielding the 
Survivable Collective Protective Sys
tem (SCPS), setting priorities for 
funding and warplanning, and im
proving mission execution capability 
at collocated operating bases. 

A Sixteenth Air Force War Support 
System was established to help make 
a quick transition from peacetime to a 
wartime posture. A Sixteenth Air 
Force War Support Center and mis
sion-support centers at Aviano AB, 
Italy, and Ankara AS, Turkey, were es
tablished to help coordinate and plan 
wartime missions with NATO. 

Medical war-readiness materiel was 
delivered last year to USAFE's newest 
500-bed contingency hospital in Den
mark. If approved and funded, mili
tary construction programs totaling 
$56 million over the next five years will 
provide an additional 3,000 wartime 
beds. SCPS-Medical will be located at 
airfields, providing basic emergency 
patient care in a chemical warfare en
vironment. 

A munitions-loading 
team member from the 

52d Tactical Fighter 
Wing, Spangdahlem AB, 
West Germany, prepares 

to move a load of prac
tice bombs. Behind him 

is one of the unit's F-16C 
aircraft. 

Military construction projects total
ing $7 4 million will begin at four bases 
to build new medical facilities or alter 
existing ones. In addition to improv
ing access to health care, these proj
ects will incorporate the latest health
care technology. 

USAFE is committed to its military 
and civilian employees and their fami-

lies. Quality of life remains a top com
mand priority, as reflected in "Creek 
Positive" programs. 

As USAFE heads into the 1990s, it 
will continue to rely on its number
one resource-people-to provide 
the deterrent forces required to meet 
the challenges of the twenty-first cen
turr • 

SEVENTEENTH AIR FORCE (USAFE) 
Headquarters, Sembach AB, Germany 

.----4151h Air 
1
otvttton 

Lindsey AB, Germany 

2d Tactical Fighter Wing 
Spangdahlem AB. Germany 

(F-4G, F-16C/D) 

66th Electnlnlc Combat Wing 
Sembach AB. Germany 

(EF-111 A stationed at RAF Upper 
Hayford, UK; EC-130H) 

I 
601 st Tactk:al Control Wing 

Sembach AB. Germany 
(Command control communicat ions) 
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Commander 
Maj. Gen. Robert L Rutherford 

I 
29111 Tac:tlcal Reconnaissance Wing 

Zweibriicken AB, Germany 
(RF-4, C-23) 

311h T~ I Missile Wing 
Wueschheim AB, Germany 

(BGM-109G GLCM) 

I 
710oth Combat Support Wing 

Lindsey AB, Germany 
(7100th CSW Regional Medical Center; 

collocated operating bases; 
munitions support squadrons; 

command control communications) 

36th Tadlcallf!ghler Wing 
Bflbutg AB, Germany 

{F-1SCIO) 

50th Tacdcall Fighter Wing 
Hahn AB, G~nnany 

(F-16C/D) 

I 
32d Tactical Flgtrtar Squadron 

Soesterberg AB, The Netherlands 
(F-15C/D) 

316th Ai~ Dlvllion 
Ramstein AB, Germany 

88th Tadlclll Aghter Wing 
Ramstein AB, Germany 

(F-16C/D) 

3nth Combat Support WI 
Ramstein AB .. Gllflllany 

(Support) 
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Air Force Accounting and 
Finance Center 

T HE Air Force Accounting and Fi
nance Center (AFAFC), located 

on Lowry AFB, Colo., is the focal 
point for Air Force financial opera
tions worldwide. 

AFAFC provides centralized pay 
_ service to all Air Force military mem

bers-active duty, retired, Air National 
Guard, and Air Force Reserve-and 
accounts for all money appropriated 
to the Air Force. The Center reports to 
Congress and finan cial managers 
throughout the government on the 
use of these funds. 

In 1988, the Center's sixty-nine offi
cers, 165 enlisted, and 2,156 civilians 
paid more than 769,000 active, Guard, 
and Reserve personnel from com
bined appropriations totaling more 
than $21 billion. AFAFC accounted for 
more than $122 billion, controlled 
more than 60,000 reports, and pro
cessed more than 1,400,000 disburse
ment and collection vouchers. 

Last year, Retired Pay Operations 
paid more than $6.8 billion to 556,760 
retirees and 41,360 annuitants under 
the Survivor Benefit Plan. Air Force 
retirees enjoy customer service at 124 
bases worldwide and toll-free tele
phone assistance from anywhere in 
the United States. 

Work continues on designing a 
centralized pay system fo r Air Force 
civilians. The current system, which 
operates at 100 locations throughout 
the Air Force, is complex and labor
intensive. Under the more efficient, 
centralized method, civilians will be 
paid from AFAFC. 

By the end of 1988, the System 2200 
program had installed 112 Sperry 
System 2200 computer systems in 
base-level comptroller organizations. 
These new computers are used to run 
accounting and finance and budget 
systems. Six of the seven software 
packages have been completed and 
distributed. The remaining one will be 
fielded in 1989. 

The Base-Level Accounting and 
Reporting System is the Center's 
newest and largest system design un
dertaking. The system will begin at 
base level and combines all account
ing systems. It will ultimately inte
grate base- and command-level ac
counting systems and be the founda
tion for the single-source, general
ledger Air Force accounting systems 
required by the Comptroller General. 

The Directorate of Network Opera
tions serves as the communications 
link between AFAFC and the field. 

Air Force Audit Agency 

T HE Air Force Audit Agency 
(AFAA), a separate operating 

agency headquartered at Norton 
AFB, Calif., provides all levels of Air 
Force management with indepen
dent, objective, and constructive eval
uations of managerial responsibilities 
(financial, operational, and support). 
Reports of audit indicate effective
ness, efficiency, and economy of Air 
Force program management. 

The Auditor General of the Air 
Force, John W. Boddie, reports direct
ly to the Secretary of the Air Force. 
This enables AFAA independently to 
assess the activities and functions it 
audits. 

The Auditor General and the staff 
directorates, Operations (AFAA/OO) 
and Resource Management (AFAA/ 
RM), are located at Norton AFB, Calif. 
The Auditor General maintains liai
son with Hq. USAF and other govern-
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mental agencies in the Washington, 
D. C., area through the Deputy Audi
tor General of the Air Force, Brig. 
Gen. Basil H. Pflumm, in the Penta
gon (SAF/AGA). 

AFAA's line operations were re
aligned as of July 1, 1988. Installation
level audit offices are now defined 
along major command rather than 
along geographic lines. 

• The Acquisition and Logistics Au
dit Directorate (AFAA/QL), located at 
Wright-Patterson AFB, Ohio, directs 
the development and management of 
multisite audits relating to supply, 
maintenance, acquisitions/logistics, 
computer systems, transportation, 
and weapon systems. AFAA/QL is also 
responsible for the Systems Audit Re
gion (AFAA/OLO) at Andrews AFB, 
Md., and the Logistics Audit Region 
(AFAA/QLL) at Wright-Patterson AFB. 
The regions are responsible for area 

New emphasis has been put on identi
fying problems with policy, proce
dures, and systems. Those problems 
within AFAFC's responsibility that af
fect the field's ability to perform at 
peak efficiency are worked with 
AFAFC directorates from the field per
spective. This field input is used to 
improve service to the MAJCOMs and 
their bases. 

AFAFC is also the executive agent 
for the Security Assistance Account
ing Center, responsible for the overall 
financial management of the total 
DoD Foreign Military Sales program, 
consisting of about 17,000 active 
cases valued at nearly $148.5 billion . 
The Center is developing an auto
mated accounting and billing system 
to be linked to improved automated 
systems in each of the services. 

AFAFC has a commitment to excel
lehce, built on personal initiative and 
hard work. The Center's focus is to 
make sure that all users get the sup
port they deserve. With the goal of 
"doing things right-the first 
time,"AFAFC is dedicated to on-time 
delivery of fully tested, reliable sys
tems that will carry the Air Force ac
counting and finance mission into the 
twenty-first century. ■ 

audit offices located at nine Air Force 
Systems Command bases and at six 
Air Force Logistics Command bases, 
respectively. 

• The Financial and Support Audit 
Directorate (AFAA/FS) at Norton AFB, 
Calif. , directs the development and 
management of audits relating to fi
nancial management; person nel; 
support services; command control 
communications and computer sys
tems; and morale, welfare, and recre
ation . Its Training Audit Reg ion 
(AFAA/FST) is headquartered at Ran
dolph AFB, Tex., and is responsible 
for area audit offices located at six Air 
Training Command bases. 

• The Field Activities Directorate 
(AFAA/FD), located at Norton AFB, 
manages installation-level audit work 
at forty-eight area audit offices 
(AAOs). Supervision of forty-six of the 
AAOs is exercised through the follow-
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ASP J-The first advanced electronic countermeasures 
system for both Navy and Air Force tactical aircraft. 
AN/ALQ-165 Airborne Self Protection 
Jammer(ASPJ) ... chosen by the United 
States Navy and Air Force to provide 
cost effective, high performance ECM pro
tection for their front line aircraft, the 
F/A-j 8, F-140, A-6E/F, AV-8B and F-16C ... 
well into the nineties. 

ASPJ .. . The new standard in electronic 
counter11easures technology .. . Suc
cessfully flight tested and ready to move 
fonuard . 

ASPJ ... Effective, affordable ECM pro
tection from the ITT/Westinghouse team ... 
defense leaders who blend technical 
excellence, sophisticated production tech
nology and superior product support to 
help keep America strong. 

For more information call or write. 
ITT Avionics 
500 Washington Avenue 
Nutley, New Jersey 07110 • 201-284-5555 

ITT 
DEFENSE 





ing five regions established along ma
jor command organizational lines : 
Tactical Audit- Region , Langley AFB, 
Va. (twelve AAOs); Strategic Audit Re
gion, Offutt AFB, Neb. (thirteen 
AAOs) ; Airlift Audit Region, Scott 
AFB, Ill. (seven AAOs); European Au
dit Region, Ramstein AB, Germany 
(nine AAOs); and Pacific Audit Re
gion, Hickam AFB, Hawaii (five AAOs). 
The -AAOs at Air Force Space Com
mand, Peterson AFB, Colo., and Alas
kan Air Command, Elmendorf AFB, 

Alaska, report directly to the Deputy 
Director, Field Activities. 

The Air Force Audit Agency has two 
basic procedures for reporting audit 
results to Air Force management. 
These are: 

• Reports of audit containing the 
overall results of Air Force-wide multi
site audit efforts are addressed to the 
Secretary of the Air Force and the 
Chief of Staff. 

• Reports of audit containing re
sults of installation-level audits are 

Air Force Commissary Service 

T HE Air Force Commissary Service 
(AFCOMS) is a separate operat

ing agency with headquarters at Kelly 
AFB, Tex. 

AFCOMS is a centralized commis
sary system. Its primary mission is to 
provide food and supplies to troops in 
wartime and peacetime operations. 
Its most visible mission is the opera
tion of more than 140 resale stores. 

Military commissaries provide an 
income benefit to the military people. 
As the only source of US food and 
household goods overseas, the com
missaries give military members and 
their families an important sense of 
"belonging." 

Patrons saved $776 million in 1988 
because commissary food prices are 
twenty-five percent cheaper than 
those in commercial food stores. Pa
trons saved even more through spe
cial sales and deep price cuts of up to 
sixty percent on some items through
out the year. 

AFCOMS is the eleventh largest 
food-retailing group in the United 
States. Figure in the twenty-five per
cent savings factor and AFCOMS be
comes the ninth largest. During the 
year, shoppers added more than $54 
million to their savings by redeeming 
more than 117,000,000 cents-off cou
pons. 

The most visible portion of 
AFCOMS is operations. One of the 
agency's major challenges for '89 is to 
do a better job of serving patrons sta
tioned at Andersen AFB, Guam. 
AFCOMS is studying the possibility of 
setting up a system that will airlift per
ishable items to Guam from a West 
Coast commissary. A similar service 
is currently provided for patrons sta
tioned in Turkey. 

The master stock list program has 
proven extremely successful in 
providing AFCOMS patrons with the 
country's top-selling items at every 
commissary. There are about 4,000 

Air Force Engineering and 
Services Center 

T HE Air Force Eng ineering and 
Services Center (AFESC) at Tyn~ 

dall AFB, Fla., is a separate operating 
agency and an integral part of the Air 
Staff. 

The Center assists MAJCOMs and 
bases in fire protection, unaccom
panied housing, food service, mortu
ary services, readiness, and the op
eration and maintenance of facilities, 
utility systems, and pavements 
throughout the Air Force. 

The Center manages USAF's lead 
R&D laboratory for air base operabil
ity, civil engineering , and environ
mental science and engineering. 
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AFESC is developing systems for 
rapid runway repair (RRR) to improve 
wartime capability to launch and re
cover aircraft. 

The Center ensures that weapon 
system beddown and program costs 
include sufficient funds to acquire, 
operate, and maintain needed facili
ties. 

Finally, the Center manages the de
velopment of specialized data-pro
cessing systems: the Work Informa
tion Management System and the 
Services Information Management 
System. 

During 1988, Center personnel: 

addressed to major commanders 
through local commanders. 

The Air Force Audit Agency em
ploys approximately 950 people and 
has a ratio of seventy-five civilians to 
twenty-five military. Of the 817 audi
tors, ninety-seven percent have at 
least one college degree, and forty 
percent have graduate degrees. 
Twenty-four percent are certified pub
lic accountants, certified internal au
ditors, and/or certified information 
system auditors. ■ 

items on the list, leaving plenty of 
room for regional and local items. 

AFCOMS opened eight new stores 
in 1988 : three of them overseas
Camp Courtney, Japan; lncirlik AB, 
Turkey; and RAF Alconbury, En
gland-and five in the United States
at Goodfellow and Brooks AFBs, Tex.; 
at Malmstrom AFB, Mont.; at Bangor 
ANGB, Me.; and at Belle Fourche 
AFS, S. D. 

Since 1976, when AFCOMS was 
formed, the agency has built seventy
five new stores-about one every sec
ond month. 

In 1989, five new stores are sched
uled to open : at Kirtland AFB, N. M., 
and Wilder AS, Idaho, in the United 
States and at Lajes, Azores; Bitburg, 
Germany; and Camp Kinser, Japan, 
overseas. 

AFCOMS is growing to provide Air 
Force members and their families 
with ever-better products, service, 
and prices. ■ 

• Revised the standard USAF food 
service contract packages to improve 
contractor performance and make 
the contracts easier to manage. 

• Assisted in the development of 
the "Gold Book," which outlines poli
cies and procedures for the privatiza
tion of Air Force facilities and ser
vices. 

• Successfully completed negotia
tions on privatization projects for vis
itors' quarters at Wright-Patterson 
AFB, Ohio, and Nellis AFB, Nev., and 
housing units at Carswell AFB, Tex. 

• Continued development of an in
tegrated graphics system that will 
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provide engineers with a computer 
graphics and analysis capability. 

• Restructured Engineering and 
Services mobility teams into force 
packages tied to their respective 
home-station flying units. 

• Developed the "regional equip
ment operator training site" concept, 
providing for proficiency upgrade of 
the RRR equipment operator force at 
three training locations. 

• Refurbished power generators 
and high-voltage electrical circuitry 
for Air Force units and the Defense 
Nuclear Agency for projected cost 
savings of more than $2 million. 

• Completed a full-scale Herbicide 
Orange incineration project at a diox
in-contaminated site in Gulfport, 
Miss., returning the site to full use and 
providing a transferable technology. 

• Developed a system that allows 
technicians to determine immediate
ly whether or not treated groundwater 
that was thought to be contaminated 
by volatile organic compounds can 
be reused. 

• Developed prototype fire training 
facilities at three bases to provide re
alistic training for firefighters while 
protecting groundwater from con
tamination. 

• Developed an industrial waste
water treatment system for Tinker 
AFB, Okla., that should save more 
than $650,000 annually in hazardous 
waste disposal costs. 

• Eng ineered a fuel-additive injec
tion system for jet engines to elimi-

Linda Merritt (left) and Stuart Millard of the Air Force Engineering and Services 
Center study a computer-generated noise contour map that depicts noise levels 
created by aircraft around an Air Force base. Their work helps USAF resolve problems 
with local communities concerning land acquisition, building projects, and the use of 
airspace. 

nate the visible smoke exhaust plume 
emitted during testing. 

• Implemented the Air Force As
bestos Management Program, which 
included training for more than 2,000 
major-command and base-level 
craftsmen and supervisors. 

• Evaluated airfield pavements at 
twenty-nine bases. 

• Continued successful implemen
tation of the Simplified Acquisition of 
Base Engineering Requirements 
(SABER) contract system at eighteen 
bases. ■ 

Air Force Inspection and Safety Center 

T HE Air Force Inspection and Safe
ty Center (AFISC), Norton AFB, 

Calif., provides the Secretary qt the 
Air Force, the Chief of Staff, and major 
commands and separate operating 
agencies an assessment of Air Force 
fight ing capability and resource man
agement effectiveness. Maj. Gen . 
Stanton R. Musser commands AFISC 
and is also the Deputy Inspector Gen
eral for Inspection and Safety, Hq. 
USAF. 

AFISC has 363 military and 139 ci
vilians, representing 111 Air Force 
specialties. The Center includes a 
command section and four director
ates. The command section provides 
legal, computer, manpower, person
nel, budget, supply, administrative, 
graphics, and public-affairs support. 
The command section also publishes 
the bimonthly magazine TIG Brief, 
which addresses trends in manage-
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ment and leadership. There are two 
Air Reserve Force advisors on the 
commander's staff who represent the 
Air National Guard and the Air Force 
Reserve. The Center also serves as 
USAF custodian and repository for 
flight records (dating from 1911) of 
rated individuals. 

• The Directorate of Medical In
spection plans and conducts Air 
Force health services management 
inspections (HSMls), Air National 
Guard/Reserve components health 
services readiness inspections 
(HSRls), and special investigations to 
ensure effective management of 
health-care resources and the read
iness of Air Force medical units. In 
acdition to the 290 funct ional areas 
inspected in each medical facility, 
special emphasis items (SEls), as se
lected by the Air Force Surgeon Gen
eral, are given close attention. 

• The Directorate of Nuclear Surety, 
also known as Detachment 1, AFISC, 
located at Kirtland AFB, N. M., man
ages the Air Force Nuclear Weapons 
Surety Program and ensures that DoD 
nuclear weapon system safety stan
dards are met during all phases of 
design, operation, maintenance, 
modification, and movement. The di
rectorate also publishes the USAF 
Nuclear Surety Journal. The director
ate has the nuclear surety responsi
bility for terrestrial nuclear reactor 
systems and for review procedures 
concerning nuclear power systems 
and space or missile use of radioac
tive power sources. 

• The Directorate of Aerospace 
Safety is the Air Force manager for 
fl ight, ground, missile , explosives, 
and systems safety programs. The di
rectorate guides and monitors the im
plementation and effectiveness of 
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Delta Fin technology and Winglets provide the new Learjet Model 31 with the handling characteristics required by the TITS mission . 

The best deserve nothing less. 
Learjet, FlightSafety International 

and Allied Signal Aerospace Company 
have joined together to respond to the 
Air Force's requirements for the 
Tanker, Transport Training System. 
Each team member has proved to the 
Air Force that commitments made are 
commitments kept. 

Learjet - has supplied 84 of the 
most reliable aircraft in the Air Force's 
inventory, 67% of which were delivered 
ahead of schedule. All aircraft meet or 
exceed operational requirements. Learjet 
supports and maintains these aircraft at 
the highest levels of readiness. 

FlightSafety International - is the 
largest pilot training organization in the 
world. FSI annually trains 30,000 pilots 
including those for the C-5 and the pilots 
who fly the President. 

Allied Signal Aerospace Company -
supplies Learjet with Bendix/King 
Avionics. Avionics developed specifically 
for this complex training mission. ASAC 
also supplies Learjet the Garrett TFE 731-2 
engine - with over 7 million hours of 
proven reliable operation. 

The Best Team for TITS -. is the most 
qualified team, from aircraft and training 
facilities to systems technology and 
support programs. 

A quality American team for a vital mission. 

LearjetC= ~Hied 
Signal 



THE HOLIDAY INN® GOVERNMENT AMENITIES PROGRAM 

FREE ROOM UPCiRADE 
10% DINNER DISCOUNT 

FREE CoNTINENTAL BREAKFAg 
On your next official trip, get the most foc your per diem 

dollars through the Holiday Inn Government Amenities Program. 
At more than 700 participating Holiday Inn and Holiday Inn 
Crowne Plaza® hotels, you can simply present the appropriate 
Government Amenities coupon and enjoy a free continental 
breakfast, a 10% dinner discount and a free room upgrade (based 
on availability at check-in). 

To order your Amenities coupons, just fill out the form 
below, or call 1-800-635-2059, Monday-Friday, 8 A.M.-5 P.M. 
Central Time. Coupons are valid through December 31, 1989. 

A/,l federal state and local government employees, military 
personnel and federal cost-reimbursable contractors are 
eligible for the Government Amenities Program. 

And more than 1,300 participating Holiday Inn hotels in 41 
countries offer guaranteed government rates. Most extend these 
low rates to state and local government employees as well as 
cost-reimbursable contractors. 

For more information on the Government Amenities Program 
or to make guaranteed government rate reservations, just call 
1-800-HOLIDAY or your travel agent 
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..--------------------- -------, 
• MAIL TO: Holiday Inns, Inc. I 7201 Wisconsin Avenue, Suite 703, Bethesda, MD 20814 

I NumberofcouponsetsdesJrecl 

I NAME I (AND MILITARY RANK) 

I 1TT1.E 

I AGENCY OR COMPANY I OFFICE ADDRESS 

I CITY 

I OFFICE TELEPHONE ( 

,MAIL STOP 

STATE ZIP 

I 
I 
I 
I 

1HE FIRST CHOICE OF GOVERNMENT AND MILlTARY TRAVELERS WORIDWIDE. 

I 
I 
I 
L-

~I 1~ -\\~~\\¥\! 
Stay with someone you know5M 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D-5-81l I _ .. 



mishap-prevention programs. This in
cludes analyzing the investigation 
process to determine the causes and 
corrections of mishaps. The director
ate also designs, plans, and develops 
resources for professional safety edu
cation programs, including univer
sity-level safety courses, and pub
lishes Flying Safety and Road and 
Rec magazines. 

• The Directorate of Inspection de
termines operational readiness status 
within the major commands by ana
lyzing their operational readiness in
spection (ORI) results and by con
ducting assistance and command 
evaluation (ACE) inspections with 
command inspector general teams 
during ORls. The directorate also 
evaluates the effectiveness and effi
ciency of USAF management systems 
through functional management in
spections (FMls), system acquisition 
management inspections (SAMls), 
and follow-up inspections. ■ 

• The Inspection School at the Air Force Inspection and Safety Center at Norton AFB, 
Calit, instructs more than 800 inspectors worldwide in the proper methods to use 
during the inspection process. Aerospace safety is the other major concern of AF/SC. 

Air Force InteWgence Agency 

T HE Air Force Intelligence Agency 
(AFIA), a separate operating 

agency reporting directly to the Assis
tant Chief of Staff for Intelligence 
(ACS/I), provides the Air Staff with 
perspective and synergy in the appli
cation of all-source intelligence in 
support of the Air Staff and combat
ant commands. 

More than 2,300 active-duty, re
serve, and civilian intelligence profes
sionals are stationed worldwide to 
collect, process, disseminate, and ap
ply reliable, accurate, and timely intel
ligence for Air Force commanders 
during peace, war, and contingency 
situations. 

Headquartered in Washington, 
D. C., AFIA is composed of eleven di
rectorates functionally aligned under 
Deputy Commanders for Assess
ments and Resources and the Air 
Force Special Activities Center. 

The Deputy Commander for As
sessments is responsible for es
timative, targeting, and warning intel
ligence. The directorates within the 
deputate are Regional Estimates, Re
search and Soviet Studies, Threat and 
Technology, Warning and Current In
telligence, and Targets. 

AFIA acts as the ACS/l's executive 
agent in the national intelligence pro-· 
cess by developing Air Force posi
tions in National Intelligence Esti
mates (NIEs), Defense Intelligence 
Projections for Planning (DIPPs), Air 
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Force Planning Guide (AFPG), and a 
host of other finished intelligence as
sessments used by plans and opera
tions staffs. 

AFIA directorates work closely with 
Air Force System Command 's Foreign 
Technology Division in determining 
the threat to Air Force weapon sys
tems posed by current and projected 
foreign weapon systems. These esti
mates, provided to Air Force weapons 
design and acquisition experts, en
sure that USAF systems will be effec
tive on the battlefields of today and 
tomorrow. 

AFIA elements conduct the Soviet 
Awareness Program. While hosting 
presentations at Bolling AFB, D. C., 
and throughout the world, they also 
publish several unique publications 
on Sovi'et military writings. Also at 
Bolling is the Directorate of Targets, 
the Hq. USAF executive agent for 
classical targeting functions and for 
influencing weapons research, devel
opment, and acquisition. The direc
torate is also the focal point for all 
USAF mapping, charting, and geod
esy matters. 

From the Pentagon, AFIA provides 
daily intelligence highlights to more 
than eighty organizations, including 
all four services, the Defense Intelli
gence Agency, the State Department, 
and the White House. The Secretary 
of the Air Force and the Chief of Staff 
receive AFIA intelligence briefings on 

a regular basis and special briefings 
as necessary. 

The Deputy Commander for Re
sources, with elements at Bolling 
AFB and Fort Belvoir, Va., is responsi
ble for AFIA's intelligence-related 
support functions, including the Di
rectorates of Security and Communi
cations Management, Intelligence 
Data Management, Personnel/Force 
Management, Intelligence Reserve 
Forces, Attache Affairs, and Joint Ser
vices Support. 

AFIA sets policy and manages the 
worldwide Air Force Special Security 
Office and Sensitive Compartmented 
Information programs. AFIA also 
plans, develops, and manages all Air 
Force intelligence data-handling sys
tems. 

AFIA develops and manages poli
cies and procedures for intelligence 
personnel accessions and training 
and professional development for 
both active-duty and reserve forces. 
AFIA also centrally manages 1,400 in
telligence reservists to support 
peacetime, wartime, and contingency 
requirements of twenty-six MAJ CO Ms 
and agencies. 

Other functions managed by AFIA 
organizations include Air Force par
ticipation in the Defense Attache pro
gram, Department of Defense Code of 
Conduct training programs, and cen
tral control of Air Force human intelli
gence activities. ■ 
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Air Force Legal Services Center 

T HE Air Force Legal Services Cen
ter (AFLSC), headquartered in 

Washington, D. C., helps provide 
complete civil and military legal ser
vices to the US Air Force and its mem
bers around the world. 

The Center provides specialized 
legal service.s in military justice, 
claims for and against the Air Force, 
tort litigation, legal aid, and labor, en
vironmental, acquisition, and preven
tive law. The Center also handles all 
Air Force patent, copyright, and other 
intellectual-property matters, pro
vides judges and counsel for courts
martial, and reviews trial results. 

The Air Force Judge Advocate Gen
eral serves in a dual role as Com
mander of AFLSC. 

The Judiciary Directorate in AFLSC 
has six divisions that administer or 
manage a variety of military justice 
services. 

• The Air Force Court of Military Re
view (AFCMR) reviews all courts-mar
tial resulting in confinement of one 
year or more or in punitive discharge. 
Decisions made by the AFCMR may 
be appealed to the Court of Military 
Appeals and ultimately to the US Su
preme Court. 

• The Military Justice Division re
views certain other petitions and rec
ords of trial that are not reviewed by 
AFCMR. 

• The Trial Judiciary Division- over
sees seven judiciary circuits. The 
chief judge of each circuit supervises 

the military judges and administra
tors of that circuit. Military judges are 
appointed by the Judge Advocate 
General. 

• The Defense Services Division 
supervises 123 Area Defense Coun
sels worldwide and represents Air 
Force members before the AFCMR, 
the Court of Military Appeals, and the 
Supreme Court. 

• The Government Trial and Appel
late Counsel Division supervises 
twenty-one trial prosecutors and rep
resents the Air Force before the ap
pellate courts. 

• The Clemency, Corrections, and 
Officer Review Division prepares of
ficer cases for Secretarial action; ad
vises the Judge Advocate General on 
and monitors matters of confine
ment, corrections, and rehabilitation 
policies and programs; and recom
mends appropriate clemency action. 

The Judge Advocate General's Civil 
Law Directorate consists of eight divi
sions, six of which are included in the 
Legal Services Center. 

• The Preventive Law and Legal As
sistance Office provides personal 
legal assistance to USAF personnel 
assigned to the Pentagon and metro
politan Washington, D. C., and ad
vises the Air Staff on federal and state 
income tax issues affecting military 
interests. 

• The Claims and Tort Litigation Di
vision adjudicates aviation, environ
mental, medical malpractice, and 

Air Force Management 
Engineering Agency 

T HE primary mission of the Air 
Force Management Engineering 

Agency (AFMEA) is to develop and 
maintain Air Force manpower stan
dards in order to improve manpower 
utilization and ensure the implemen
tation of technical and procedural 
guidance for the Air Force Manage
ment Engineering Program (MEP). In 
addition, AFMEA manages Air Force 
productivity programs, develops 
manpower programming tools, and 
provides data systems support for the 
MAJCOM manpower community. 

To do this, AFMEA works with units 
and headquarters to apply the most 
progressive industrial engineering 
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techniques available. The resulting 
manpower standards specify, by 
grade and skill, the number of individ
uals necessary to perform each unit's 
mission. The MEP also enab les 
AFMEA and commanders to assess 
wartime manpower needs and devel
op models to help determine what 
manpower will be required for war
time operations. 

AFMEA administers major Air 
Force productivity programs that 
capitalize on technological advances 
and new ideas to increase productivi
ty and free manpower for other pri
orities in the Air Force. These pro
grams include the Air Force Sugges-

general tort claims and defends law
suits arising from such claims. It also 
manages worldwide Household 
Goods, Hospital Recovery, and Gov
ernment Property Recovery pro
grams. 

• The Environmental Law Division 
represents USAF in environmental, 
occupational safety and health, and 
land-use litigation and deals with reg
ulatory agencies to achieve compli
ance with environmental laws and 
prevent interference with USAF op
erations. It also advises Air Staff, com
manders, and engineers on environ
mental legislation. 

• The General Litigation Division 
represents USAF in administrative 
proceedings and all civil litigation 
brought against USAF and its officials 
involving personnel actions, the Free
dom of Information Act, the Privacy 
Act, taxes, utilities, and constitutional 
and personal torts. 

• The Contract Law Division repre
sents USAF in Federal Court litigation 
involving Air Force contracts. It also 
advises Air Staff and subordinate 
commands on contract law issues 
and is the USAF focal point on con
tract-fraud matters and on issues in 
technical data and computer software 
rights. 

• The Patents Division investigates 
and makes administrative decisions 
on patent and copyright claims 
against USAF and prepares/submits 
patent applications for USAF. ■ 

tion program, the Fast-Payback Cap
ital Investment (FASCAP) program, 
and the Commercial Activities (A-76) 
program. In FY '88, the Suggestion 
program saved taxpayers a record 
$354 million. Also in FY '88, AFMEA 
directed the distribution of $11.3 mil
lion to help bases finance productivi
ty improvements and provided tech
nical guidance to MAJCOMs for the 
A-76 program, which eliminated 3,800 
manpower authorizations, thereby 
saving taxpayers another $44 million. 

AFMEA's other major responsibili
ties include managing the Air Force's 
officer/enlisted grade distribution; 
operating and maintaining the Logis-
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• The CV-22 extends the capabilities of the Air Force. 

It's the 1990's. As always, 
Air Force Special Operations 
Forces stand ready. And 
now, they 're armed with an 
incredibly versatile weapon 
system. 

The CV-22 OspreyTiltrotor. 
It's an aircraft that cruises at 

27 5 knots, yet lands and takes 
off like a helicopter. Terrain 
following/terrain avoidance 
radar permits low-level pene
tration to avoid detection. 

The to-.1gh CV-22 approaches 
its destination quickly, quietly. 
It hovers there if necessary, then 
returns without refueling. It 
can fly faster and farther on one 
load of fuel than any helicopter. 

Carrying a Special 
Forces A-Team, the 
CV-22 flies through 
the worst weather in 
the dead of night. 
And it's self-deploy
able worldwide. 

This is no fan
tasy. Now being 
developed by 
Bell Boeing, the 
V-22 first flew on March 19, 
1989. Delivery will follow ex
tensive testing and verification 
currently under way. 

The fast, flexible, rugged 
CV-22. Before long, it'll make 
Air Force Special Operations 
Forces more capable than ever. 

BELL BOEING 

The ·~ Tiltrotor Team 
A JOINT SERVICE PROGRAM 



Jet-Like Training 
at Turboprop Costs. 

More than 500 Tucanos have been 
ordered in the last three years by Air 
Forces around the world. 

The Tucano is always the first choice 
when it comes to high training 
efficiency at low operating costs. 

The Tucano is the only basic trainer 
designed from the outset around a 
turbo-prop engine with all-new 
airframe, cockpit and systems 
simulating the environment and 

handling characteristics of a modern 
jet fighter. It has also the best all 
around \'isibility for both trainee and 
instructor. 

The Tucano pioneered ejection seats 
as standard equipment and the 
single-lever engine -propeller control 
concept, that reduces transition time 
in high performance jet aircraft. 

Furthermore, Embraer is constantly 
updating the Tucano's systems and 

performance to suit individual 
training needs. 

To find out more about this best 
seller, call Embraer - Military Sales 
Division - Phone (123) 25-1495, 
Tlx: 1233589 - Brazil 

TuC:aDO.ir 



tics Composite Model (LCOM), a com
puter simulation that determines 
maintenance manpower require
ments for different weapon systems; 
developing Transient and Holding Ac
counts factors for special Air Force 
manpower accounts; and providing 
automated support for facets of the 
manpower management community 
that involve management engineer
ing and productivity programs. 

From its headquarters at Randolph 
AFB, Tex., AFMEA directs eleven sub
ordinate organizations throughout 
the US and provides assistance and 
technical guidance to Command 
Management Engineering Teams 
(CMETs) at nearly every Air Force 
base in the world. These eleven orga
nizations include eight Functional 
Management Engineering Teams 
(FMETs) and three specialized orga
nizations. 

The FMETs are responsible for 
using industrial engineering work 
measurement techniques to develop 
efficient organizations and man
power standards in functional areas 
common to most locations through
out the Air Force. When possible, the 
FMETs are collocated with functional 
centers. 

The FMETs include the Comptrol
ler Management Engineering Team 
(AFCOMPMET) located at Lowry 
AFB, Colo.; the Engineering and Ser
vices Management Engineering Team 
(AFESMET) at Tyndall AFB, Fla.; the 
Intelligence Management Engineer
ing Team (AFINTELMET) at Fort 
Belvoir, Va.; the Medical Management 
Engineering Team (AFMEDMET) at 
Maxwell AFB, Ala.; the Manpower and 
Personnel Management Engineering 
Team (AFMPMET) at Randolph AFB, 
Tex.; the Special Staff Management 

Engineering Team (AFSSMET) at Pe
terson AFB, Colo.; the Security Police 
Management Engineering Team 
(AFSPMET) at Kirtland AFB, N. M.; 
and the Logistics Management Engi
neering Team (AFLOGMET) at Dover 
AFB, Del. 

The specialized organizations are 
OLA at the Pentagon, which provides 
data support to Hq. USAF/PAM; the 
Air Force Wartime Manpower and Per
sonnel Readiness Team (AFWMPRT) 
at Fort Ritchie, Md., which advises 
Hq. USAF on such matters as wartime 
manpower requirements, personnel 
availability, and training; and the Joint 
Health-Care Management Engineer
ing Team (JHMET) at San Antonio, 
Tex., which develops and maintains 
joint service medical standards. 

AFMEA has an authorized strength 
of seventy-four officers, 140 enlisted, 
and 112 civilians. ■ 

Air Force Military Personnel Center 

T HE Air Force Military Personnel 
Center (AFMPC), located at Ran

dolph AFB, Tex., is the hub of Air 
Force personnel management pro
grams. Nearly 600,000 active-duty Air 
Force men and women worldwide are 
affected by the procedures and poli
cies formulated and implemented at 
AFMPC. In addition, AFMPC provides 
services to approximately 600,000 re
tired Air Force members. 

AFMPC's most significant respon
sibility is to put personnel with the 
right skills in the right job at the right 
time to enable commanders to ac
complish their missions. To do this, 
AFMPC's military and civilian person
nel balance the need to accommo
date individual preferences and pro
fessional goals with meeting the skill 
needs of commanders. Even before 
initial assignments are made, AFMPC 
works closely with the Air Force Re
cruiting Service and Air Training 
Command to acquire, classify, and 
train the numbers and types of per
sonnel the Air Force needs. 

AFMPC also manages officer pro
grams and conducts promotion 
boards. Last year, AFMPC hosted 
fourteen selection and evaluation 
boards for promotion of individuals 
from senior master sergeant through 
the grade of colonel. 

The US Air Force Retention Divi
sion is responsible for identifying 
present and future staffing deficien
cies, evaluating policies and pro
grams that affect the Air Force's reten
tion environment, and developing 
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and implementing initiatives de
signed to improve retention when 
needed. 

AFMPC administers the Weighted 
Airman Promotion System (WAPS) 
and the Stripes for Exceptional Per
formers (STEP) program. In 1988, ap-

TSgt. Jose Aleman re
searches a recommen
dation package as part 

of his job in the recogni
tion programs branch of 

the Air Force Military 
Personnel Center at 
Randolph AFB, Tex. 

AFMPC is responsible 
for managing personnel 

matters for Air Force 
members worldwide, in
cluding promotions, as
signments, separations, 

retirements, and various 
other activities. 

proximately 30,000 enlisted members 
received promotions under WAPS, 
and 550 were selected by command
ers for STEP promotions. 

Air Force awards and decorations, 
quality force, line of duty determina
tions, physical-fitness, and dress and 
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personal-appearance programs are 
AFMPC's responsibilities, as well. 
AFMPC also handles all separations 
and retirements, administers survivor 
annuity programs, and is the focal 
point for retiree activities. 

AFMPC is also responsible for the 
development, implementation, and 
management of the officer and en
listed evaluation systems, directly af
fecting more than 650,000 active-duty 
and reserve forces officers and en
listed members. On August 1, 1988, 
the revised Officer Evaluation System 
was implemented. During 1988, 
AFMPC also conducted a study to ex-

amine the enlisted evaluation system. 
The decision was made to revise this 
system as well. Development efforts 
are well under way, with expected im
plementation beginning May 1, 1989. 

Another primary responsibility of 
AFMPC is to provide procedural and 
operational guidance to 125 active
duty consolidated base personnel of
fices (CBPOs) worldwide. AFMPC 
was recently designated the Air Force 
functional manager for more than 
3;000 unit orderly rooms Air Force
wide and given the responsibility to 
coordinate future orderly-room auto
mation initiatives. 

AFMPC is also responsible for Air 
Force Morale, Welfare, and Recre
ation (MWR) activities. In fact, MWR 
personnel at AFMPC are responsible 
for one of the largest re.creational 
support systems anywhere in the 
world. 

One of the most sensitive areas 
AFMPC is charged with is administer
ing the Air Force Casualty Service 
Program. In addition to assisting fam
ilies of active-duty and retired casual
ties, the Center maintains contact 
with the families of the 879 unac
counted-for Air Force members from 
the Southeast Asian conflict. ■ 

Air Force Office of Medical Support 

T HE Air Force Office of Medical 
Support (AFOMS) is a separate 

operating agency with headquarters 
at Brooks AFB, Tex. The AFOMS Com
mander serves on the staff of the Sur
geon General, USAF, as the Director 
of Health-Care Support and is also 
the Deputy Corps Chief, Medical Ser
vice Corps. 

The Air Force Office of Medical 
Support assists the Air Force Sur
geon General in developing pro
grams, policies, and practices relat
ing to Air Force health care. The office 
is organized in the Directorate of 
Health-Care Support and selected 
Professional Affairs activities. 

The Di recto rate of Health-Care 
Support develops plans, programs, 
and management guidance through 
five divisions: 

• The Patient Administration and 
Air Force-Managed Health-Care Divi
sion develops and implements plans 
to manage medical administrative 
functions for patient administration, 

ambulatory services, managed health 
care, and medical records. 

• The Health Facilities Division 
serves as a consultant for medical de
sign, construction, and maintenance. 

• The Medical Service Information 
Systems Division monitors the devel
opment, acquisition, installation, and 
application of computer-based medi
cal information handling and retrieval 
systems. 

• The Medical Logistics Division 
develops plans and policies concern
ing medical materiel, supply and 
equipment, biomedical equipment 
maintenance repair, facility manage
ment, and service contracts. 

• The Center for Health-Care Inno
vation Division develops in-house ini
tiatives, evaluates innovative recom
mendations, validates potential solu
tions for implementation, and dis
seminates this information through 
an innovative exchange network. 

The Professional Affairs activities 
consist of two programs and one 

committee, each assisting the Sur
geon General in its particular area of 
expertise. 

• The Health Promotion Program 
provides policy and guidance to ma
jor command and medical treatment 
facility program coordinators by dis
seminating health information. 

• The Family Advocacy Program of
fice manages, monitors, and coordi
nates policy and guidance for the Air 
Force Exceptional Family Member 
Program (EFMP) and the Air Force 
Child and Spouse Abuse Program. 

• The USAF Radioisotope Commit
tee coordinates administrative and 
regulatory aspects of licensing, pos
session, use, storage, handling, and 
disposal of all radioactive material 
used by the Air Force. 

AFOMS is directly involved on a 
daily basis with the Air Force Surgeon 
General, other Air Staff directorates, 
major commands, and other federal 
agencies in support of health-care 
operational policies and practices. ■ 

Air Force Office of Security Police 

T HE Air Force Office of Security 
Police (AFOSP) is a separate op

erating agency activated September 
1, 1979, at Kirtland AFB, N. M. The Air 
Force Chief of Security Police, Brig. 
Gen. Frank K. Martin, is also the As
sistant Inspector General for Security. 
He has a staff of ninety-four at 
Kirtland and forty-five at the Air Force 
Security Clearance Office in Rosslyn, 
Va. 

AFOSP establishes Air Force poli
cies for security, law enforcement, air
base ground defense, information se-
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curity, and small arms training and 
maintenance. The agency plans, di
rects, and manages programs for 
50,000 active-duty, reserve, and civil
ian DoD and contract security police 
and combat arms training personnel. 

Programs include the security of 
combat systems and nuclear sys
tems, maintenance of law and order, 
prisoner correction and rehabilita
tion, security education, personnel 
and industrial security, and the classi
fication and safeguarding of informa
tion in the interest of national security. 

During 1988, the AFOSP staff: 
• Bolstered security for Air Force 

bases in Central America and the 
Philippines by initiating the deploy
ment of security forces and the rapid 
delivery of new handheld thermal im
agers, weapons, vehicles, and com
munications equipment. 

• Evaluated air-base ground de
fense operations, new equipment, 
and the integration of almost 2,000 
security police with forces from other 
services and nations in major Joint 
Chiefs of Staff exercises such as Re-
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PRIMEMOVER 
LTV breaks the mold by offering 

prime contractor capabilities in a support role. 

When LTV Aircraft Products signed on to produce 
the nacelles, tail sections and refueling receptacles for 
the C-17, we brought capabilities to the job that no 
subcontractor in America could offer. 

Our team helped design and engineer the new
technology nacelles, for example. And the substruc
tures will be built using some of the industry's most 
advanced manufacturing technologies-some devel
oped specifically for the C-17 program, others adapted 
from our pacesetting work on the B-lB. 

Offering prime contractor capabilities like these 
in a support role places LTV in a unique position 
in the aerospace industry. We're able to operate as a 
virtual extension of our customers' own capabilities
as a major support partner with everything it takes 
to deliver the highest quality products at the lowest 
possible cost. 

L T V L 0 0 K 

Our innovative manufacturing technologies are 
setting new standards in quality and productivity; 
we're logging productivity increases as high as 5-to-1, 
on systems that we developed. 

Our sophisticated laboratory capabilities are the 
equal of most primes-radar cross-section and mate
rials development labs, high- and low-speed wind tun
nels, structural damping labs and more that we can't 
even mention. 

Quality excellence awards from Boeing, McDonnell 
Douglas and the Department of Defense have been the 
icing on the cake. We get the quality awards; our partners 
get the quality products. Prime quality ... all the way. 

l!D Aircraft Products Group 
Military Aircraft Division 
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The next step for SAM. 

The Gulfstream rv. As the C-20F Gulfstream, it will be the perfect partner for the 
C-20 Gulfstreams already at work with Special Air Missions at Andrews Air Force Base. 

Almost every day of every week, our nation's government and military leaders are 
being flown somewhere in the world in a C-20 Gulfstream, the U.S. Air Force version of 
our Gulfstream ill executive jet. 

fu fact, the C-20 Gulfstreams have proven to be so versatil~ so dependable since they 
began entering service in 1983, that SAM is utilizing them at rates averaging nearly 50% 
over initial projections. And operating cost savings add up with every mission they fly. 

The newest generation of Gulfstream jets can enlarge this effectiveness. 
For example, it makes oon-stop missions of nearly 5,000 statute miles in about 9.5 

hours a reality, even against prevailing winds. SAM would enjoy greater flexibility in flight 
planning and crew scheduling, as well as more cost-effective utilization of aircraft types, 
particularly on long overseas missions. 

This amazing airplane bas the most advanced technology in computerized flight 
management integrated with electronic flight instrument systems. As a result, SAM flight 
crews would command a transport aircraft with more capabilities for conducting saf~ well
managed missions than most commercial airliners provide. 

Operating cost savings also would compound at an even faster rate because of the 
increased fuel efficiency of its new Rolls-Royce Tay engines; the design improvements and 
reduced maintenance requirements of its many new aircraft systems; and the significant 
coounonalities it has with the C-2.0 Gulfstream in maintenance procedures, spares supply 
and support programs. 

The way we see it, the Air Force took a big step forward when it began 
operating its present C-20 Gulfstreams. 

When SAM steps into the next generation of Gulfstream jets, it will 
prove to be a quantum leap. 

F:>r more infonnation about maximizing Gulfsueam jet aircraft in military applications, contact: Larry 0. Oliver, 
Regional Vice Presiden:, Military Requirements, Gulfstream Aerospace Corporat ion, 1000 Wilson Blvd., Suite 2701, 
Arlington Virginia 22:;,09 U.S.A. TeJepbone(703)276-9500. 

GJII 
Gulfstream 
Aerospace 
AatlffM.IIIIJ OOMP-1Utt 



forger's Creek Warrior in Germany, 
Team Spirit in Korea, and Gallant 
Eagle/Gallant Knight in California. 

• Developed a new contingency se
curity concept: contingency security 
elements (CSEs). CSEs are highly 
trained thirteen-member air-base 
ground defense squads that can de
ploy as quick-reaction forces to inte
grate into base security. Air Force Lo
gistics Command, Air Training Com
mand, Military Airlift Command, Stra
tegic Air Command, and Tactical Air 
Command have each formed five 
CSEs. 

• Led the way to bring Scope 
Shield advanced tactical communica
tions equipment to the Air Force. 
Scope Shield radios were distributed 
to security police in Central America 
and in the Philippines and to the 

Security policemen safe
guard the alert complex at 

K. I. Sawyer AFB, Mich., dur
ing an intruder exercise. 

The Air Force Office of Se
curity Police, headquar

tered at Kirtland AFB, N. M., 
is responsible for base and 

weapon security, law en
forcement, air base de

fense, and security educa
tion. 

CSEs. Security police units world
wide will receive the radios by mid
summer 1989. 

• Continued to provide the US Se
cret Service, State Department, and 
other federal agencies with military 
working dog teams for explosives de
tection. The teams from major com
mands filled 500 requests to help en
sure the safety of presidential candi
dates along the campaign trail 
through election day. 

• Reviewed Air Force espionage 
cases of the past forty-one years and 
developed several initiatives to im
prove the protection of classified in
formation and make espionage easier 
to discover. 

• Laid the plans and established 
procedures for a five-year, Air Force
wide review and possible declassifi-

cation of volumes of combat records 
from Vietnam. 

• Began a one-year test of a new 
way to conduct security education . At 
three test bases, information security 
specialists, rather than supervisors or 
additional-duty security managers, 
conduct the training. The results will 
be evaluated and procedures devised 
for a new Air Force security education 
program. 

• Worked with interservice and law 
enforcement organizations. General 
Martin is cochairman of the Air Base 
Operability General Officer Steering 
Committee. He and other security po
lice leaders serve on International As
sociation of Chiefs of Police commit
tees to enhance cooperation between 
military and civilian law enforcement 
communities. ■ 

Air Force Office of Special Investigations 

T HE Air Force Office of Special In
vestigations (AFOSI) has been 

the Air Force's major investigative ser
vice since August 1, 1948. Headquar
tered at Bolling AFB, D. C., its com
mander is Brig. Gen. Francis R. 
Dillon. 

The primary responsibility of AFOSI 
is to provide investigative and coun
terintelligence information and ser
vices to commanders USAF-wide. 
The organization seeks to identify 
and stop espionage, subversion, ter
rorism, sabotage, and other criminal 
activities that may threaten Air Force 
resources. AFOSI commanders work 
closely with local wing/base com
manders to direct effort to those com
manders' priorities. 

Local AFOSI detachments have a 
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full range of on-call specialists and 
state-of-the-art techniques to assist 
them. Electronics, computer, foren
sic, and behavioral-science special
ists routinely deploy worldwide to 
protect Air Force people and resourc
es. 

AFOSl's polygraph examiners pro
vide valuable investigative support, 
screen those in special access pro
grams, and meet requests by defense 
counsels, commanders, or military 
and federal agencies. 

AFOSI has about 2,560 personnel, 
of whom two-thirds are special 
agents. Eighty-five percent of special 
agents are military, and fifteen per
cent are civilian. AFOSI recruits, se
lects, and trains its own special 
agents, who come from almost every 

Air Force specialty. Each year, about 
240 officers, civilians, and noncom
missioned officers attend the three
month-long investigators' course at 
the USAF Special Investigations 
Academy, located at Bolling AFB , 
D. C. Four hundred individual mobi
lization augmentees also bring a 
wealth of civilian experience through 
AFOSl 's Reserve program. 

Fighting economic crime at all lev
els is a major AFOSI priority, with spe
cial emphasis on programs designed 
to detect high-dollar procurement 
fraud . In central procurement and 
weapon systems acquisition, AFOSl 's 
"Seven Pros" program, begun five 
years ago, continues to be a signifi
cant asset in combating fraud. This 
program assigns special agents to 
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each of the Air Force's Plant Repre
sentative Offices and has resulted in 
more than $69 million for the Air 
Force in recoveries, savings, and 
fines. 

AFOSI also works closely with 
AFLC in investigating economic 
crimes involving the purchase of 
spare parts. In the past three years, 
AFOSI investigations of economic 
crime at all levels have produced more 
than $170.6 million in recoveries, sav
ings, and fines. 

Hostile intelligence-gathering and 
terrorist threats directed against Air 
Force people and resources continue 

unabated, requiring considerable ac
tivity in the counterintelligence area. 
In addition to analyzing data on this 
threat and producing numerous as
sessments, studies, and reports for 
commanders, major counterintelli
gence activity by AFOSI in 1988 in
cluded: 

• Conducting 250 counterintelli
gence investigations concerning in
telligence threats to USAF personnel. 

• Presenting 4,940 defensive coun
terespionage awareness briefings to 
more than 223,000 USAF members. 

• Providing AFOSI counterintelli-
gence support to USAF elements in-

volved with systems security, technol
ogy transfer, and operations security. 

• Conducting about 300 Protective 
Service Operations for key USAF, 
DoD, and other US government offi
cials and foreign dignitaries. 

Investigating such major crimes as 
drug-trafficking, murder, theft, rape, 
and assault consumes the largest 
portion (forty percent) of AFOSI man
hours. 

As a result of AFOSI criminal and 
fraud investigations, USAF recovered 
or saved nearly $34 million in assets in 
1988 and assessed almost $6.8 mil
lion in fines. ■ 

Air Force Operational Test and 
Evaluation Center 

T HE Air Force Operational Test and 
Evaluation Center (AFOTEC) is 

the Air Force's independent test agen
cy responsible for operational testing 
of new or modified weapon systems 
and/or components being developed 
for Air Force and multiservice use. 

AFOTEC is a separate operating 
agency under Hq. USAF. Its com
mander, Maj. Gen. Cecil W. Powell , 
reports directly to the Chief of Staff of 
the Air Force. The primary purpose of 
operational test and evaluation is to 
reduce risk in the acquisition process 
by determining how well systems per
form when operated and maintained 
by Air Force personnel in a realistic 
operational environment. The results 
from the Center's tests are used at all 
levels of the Air Force and the Depart
ment of Defense to support program 
decisions that lead to the production 
and fielding of systems. The Center's 
efforts focus on evaluating the opera
tional effectiveness and suitability of 
the Air Force's future weapon systems 
and supporting equipment. 

The Center's activities address 
equ ipment used over the entire spec
trum of Air Force missions, including 
aircraft, strategic missiles, munitions, 
space and command control commu
nications, flight simulators, and intel
ligence systems. The Center is cur
rently conducting tests that involve 
the Consolidated Space Operations 
Center, the Next-Generation Weather 
Radar, the 8-1 B, the F-15E, and the 
Peacekeeper missile. 

The Center is also testing the Ad
vanced Medium-Range Air-to-Air Mis
sile, the Advanced Tactical Fighter, 
the Airborne Self-Protection Jammer, 
and simulator systems including the 
8-18 and F-15E weapon system train-

116 

ers. The most recently completed tests 
include those on the Joint Tactical In
formation Distribution System pro
gram, the High-Speed Antiradiation 
Missile, and the Ground Wave Emer
gency Communications Network. 

The Center has approximately 500 
persons assigned to its headquarters 
at Kirtland AFB, N. M., and an addi
tional 175 at five detachments and 
twenty-four test teams. The Center 
has detachments at Eglin AFB, Fla., 
Nellis AFB, Nev.; Edwards AFB, Calif.; 
Colorado Springs, Colo. ; and Kapaun 
Barracks, West Germany. 

AFOTEC personnel form the man
agement cadre for test programs, 

1£(( " 
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while the major commands supple
ment the test teams with the majority 
of the evaluators. There are approxi
mately 2,400 individuals under the 
Center's operational control. The ad
ditional personnel provide current 
operational experience to ensure that 
the evaluation reflects the needs of 
the ultimate users of the system--op
erators, maintainers, and support and 
training specialists. By testing under 
operationally realistic conditions, the 
Center ensures that the new equip
ment will meet users' requirements 
and will be ready for operational use 
in accomplishing the Air Force mis
sion. ■ 

The primary purpose of the Air Force Operational Test and Evaluation Center is to 
reduce risk In the acquisition process by determining how well systems perform in a 
realistic environment. Here, Col. Bill Holtzman preflights an AIM-120 missile. 
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A DVANCED MONOPULSE COUNTERMEASURES 

Anewconce~ 
in tactical ECM 

from Sedco 
For the first time, you can 

increase the effectiveness 
of your tactical ECM systems 
affordably. 

Sedco's adaptable AMC 
fits into tactical fighter air
craft and is compatible with 
today's modern Jamming 
systems. 

At Sedco, combat effective
ness and cost effectiveness 
go hand in hand. While others 
talk about it, Sedco's expertise 
makes it a reality: 

#f IN MONOPULSE ECM 
65 Marcus Drive, Melville, NewYork 11747 
Tel. (516)694-7440 TWX 510-224-6462 

Sedco 
A Raytheon Company 
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ALL 
FREQUENCIES 
INHAND 

The new PRC· I 26 
VHF-FM hand-held radi0 
gives you easy external 
access to all frequencies. 
■ Range 30-88 mhz 
■ 10 external presets with 

25 khz spacing 
■ Up to 2,320 channels 

NDffloclUleto 
change. All you 
change Is the 
frequency ... the 
Instant you need to. 

And It costs Jess. The 
lower purchase price is 
further enhanced by the 
PRC-126'sextended 
battery life. The lithium 
battery gives you up to 70 
hours of uninterrupted field 
time. That's 2-3 times more 
than you get from ordinary 
radios. 

With a mean time 
between failures of 13,400 
hours, this hand-held 
tactical radio outperforms 
every other. And gives you 
the outside advantage of 
10 external presets. The 
new NATO-compatible 
PRC-126 from Magnavox. 



Air Force Service Information 
and News Center 

T HE Air Force Service Information 
and News Center (AFSINC) 

serves as a clearinghouse for Defense 
Department and Air Force news on 
policies, activities, and people. The 
Center, headquartered at Kelly AFB, 
Tex., creates and furnishes public-af
fairs products and services to Air 
Force members and their families 
worldwide. Individual stories of sol
diers and airmen are also produced 
and sent to civilian news media 
across the United States. 

The Center is commanded by Col. 
Paul F. Heye and reports directly to the 
Air Force Director of Public Affairs. 
AFSINC has four mission elements: 
the Internal Information Directorate, 
the Army and Air Force Hometown 
News Service, the Air Force Broad
casting Service, and the Air Force Of
fice of Youth Relations. 

• Internal Information assists com
munication between commanders 
and their internal audiences with 
USAF-level information through print, 
film, and broadcast media. Products 
include Airman magazine, the Air 
Force News Service, the Air Force 
Policy Letter for Commanders, and 
general officer biographies. 

This directorate originates a series 

of lithographs and theme posters, 
and it oversees the commander's call 
and the base newspaper programs. 
Internal Information also creates the 
Air Force Radio News releases and 
produces "Air Force Now" films and 
videos. 

• The Army and Air Force Home
town News Service reports on sol
diers and airmen through print and 
broadcast stories to Stateside civilian 
media. During 1988, more than 
410,000 servicemen were highlighted 
in 1,600,000 releases to hometown 
newspapers. 

The radio feature teams reached 
an additional 170,000,000 listeners 
through 2,402 radio stations. Televi
sion feature teams' Christmas Greet
ings program generated a viewing au
dience of 100,000,000. Print feature 
teams interviewed more than 4,200 
servicemen, whose stories were read 
by 60,000,000 readers of civilian 
newspapers. 

• The Air Force Broadcasting Ser
vice manages the Air Force functions 
of the Armed Forces Radio and Televi
sion Service. As direct support to 
commanders and their internal infor
mation needs, AFBS now operates 
160 radio and television outlets in Eu-

Air Reserve Personnel Center 

T HE Air Reserve Personnel Center 
(ARPC) in Denver, Colo., pro

vides personnel support for the mobi
lization and demobilization of more 
than 500,000 Air National Guard, Air 
Force Reserve, and retired members. 
ARPC's mission is to assist in mobi
lization of the air reserve compo
nents, provide personnel support to 
individual members, and maintain 
master personnel records of all mem
bers not on extended active duty. 

ARPC has a staff of more than 750 
military and civilian workers who pro
vide assignments, promotions, dis
charges, retirements at age sixty, ca
reer planning, school selections, or
ders, pay, SATO (Scheduled Airlines 
Ticket Office) support, VA entitle
ments, SGLI (Serviceman 's Group 
Life Insurance), DEERS (Defense En
rollment/Eligibility Report System), 

AIR FORCE Magazine / May 1989 

and a myriad of other personnel sup
port activities to reservists worldwide. 

ARPC accomplishments during 
1988 are indicative of the Center's 
dedicated employees. Two training 
programs initiated and developed en
ti rely at ARPC-an Excellence in 
Management Program for first-line 
supervisors and a course, "AIDS in 
the Workplace," offered to all employ
ees-are top-notch models for emula
tion in both the public and the private 
sector. 

ARPC grew by two offices in 1988: 
the Directorate of Individual Mobiliza
tion Augmentee Management and the 
Directorate of Readiness and Mobi
lization. The new IMA directorate was 
created to establish a central pro
gramming focal point to analyze IMA 
functions and develop policy recom
mendations. One of the new office's 

rope, the Pacific, and the Arctic. More 
than 600 airmen, soldiers, sailors, Ma
rines, and civilian employees serve in 
the worldwide command, bringing 
news, information, and entertain
ment to DoD people and their families 
around the world. 

• The Air Force Office of Youth Re
lations acts as liaison between the Air 
Force and about twenty-five national 
youth organizations. It conducts spe
cial community relations activities to 
provide Air Force mission and career 
information to 35,000,000 of the na
tion's youth. 

AFSINC provides its elements with 
administration, resources, communi
cations, and computer support. The 
Center supplies the Chicago, Los An
geles, and New York City regional 
public-affairs offices with budget, 
manpower, and logistics support. 

The same support is also given the 
Air Force Orientation Group in Day
ton, Ohio . AFOG designs, builds, 
transports, and displays exhibits 
across the United States to inform 
Americans about the Air Force and its 
people, equipment, and national con
tributions. 

AFSINC operates with a staff of 656 
military and 186 civilians. ■ 

first projects was to develop a civilian 
skills data bank so that all areas of 
reserve expertise would be available 
to augment active force require
ments. The other new office increases 
ARPC's ability to integrate its actions 
with the Air Force readiness commu
nity. ARPC's efforts to procure World
wide Military Command and Control 
System communications equipment 
became a reality in early 1989. 

ARPC's Consolidated Reserve Per
sonnel Office is the largest base-level 
CBPO in the Air Force, serving nearly 
14,000 IMAs and participating individ
ual ready reservists. Because IMAs 
train directly with the active force, 
their CBPO functions are handled at 
ARPC, mostly by mail and telephone. 

ARPC also operates single-manag
er programs serving the special 
needs of nearly 1,620 medical, 1,060 
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legal, and 570 chaplain reserve per
sonnel. In addition, ARPC provides 
this support to some 1,300 students 
working toward medical degrees un
der the Health Professions Scholar
ship Program and to nearly 270 chap
lain candidates. 

Since its inception in March 1954, 
ARPC has been called on to mobilize 
personnel of the Air Reserve compo-

nents during three national emergen
cies-the Berlin crisis in 1961, the 
Cuban missile crisis in 1962, and the 
USS Pueblo incident in 1968. Today, 
continuing recall tests and exercises 
verify the effectiveness of ARPC mo
bilization procedures and ensure that 
the Center can respond rapidly dur
ing any national emergency. 

The most important concern of the 

ARPC commander, Col. Joseph C. 
Ramsey, Jr., is the future of the organi
zation. "I want ARPC to get and keep 
the best people, and I want our people 
to have the best tools with which to do 
their jobs. We're the best organization 
of its kind in the world. I want us to 
stay on top for as long as the need for 
a strong reserve force and a mobiliza
tion center like ARPC exists." ■ 

Air Force Reserve 
, A 1R Force Reserve combat read-
M iness is at its highest level 

ever-both in flying and nonflying 
units." That's how Maj. Gen. Roger P. 
Scheer, chief of Air Force Reserve and 
Air Force Reserve (AFRES) com
mander, views the Reserve as we ap
proach the 1990s. 

Reservists from the 459th Military 
Airlift Wing, Andrews AFB, Md. , were 
in the forefront of the Air Force effort 
to support the President's order to fly 
US troops to Honduras during Opera
tion Golden Pheasant. An AFRES pi
lot from Andrews AFB, Md., landed 
the first USAF C-141 StarLifter at Pal
merola AB, Honduras. 

Associate unit reservists from the 
349th MAW, Travis AFB, Calif., and the 
315th MAW, Charleston AFB, S. C., 
deployed with their active-duty coun
terparts on MAC C-141 s, and reserv
ists from the 433d MAW, Kelly AFB, 
Tex., flew one of its C-5 Galaxies. 

In all, the reservists airlifted 450 
troops and some 140 tons of equip
ment and supplies from the 7th Infan
try Division, Fort Ord, Calif., and the 
82d Airborne Division, Fort Bragg, 
N. C. 

AFR ES units were also called on to 
support the United Nations' peace
keeping efforts in the Iran-Iraq cease
fire. Reservists and their C-5 aircraft 
from the 433d MAW at Kelly AFB and 
the 439th MAW, Westover AFB, Mass., 
along with associate unit reservists 
from the 512th MAW, Dover AFB, Del., 
and the 349th MAW took part in the 
MAC effort, dubbed Post Road. All the 
missions began with flights to Tren
ton, Ontario, to pick up Canadian 
troops and their equipment. In all, 
twenty C-5s took part in Operation 
Post Road. 

In 1988, the Reserve displayed its 
combat readiness in many other real
world deployments, competitions, 
and training exercises such as Brim 
Frost, Maple Flag, Checkered Flag, 
Volant Oak, Team Spirit, and Europe
an Tanker Task Force. For example, 
reservists from the 419th Tactical 
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A large portion of the Air Force's total airlift capability is provided by Air Force 
Reserve units and their crews. This Reserve C-130 is banking over one of the drop 
zones at Fort Bragg, N. C., a place that almost every tactical airlift crew has seen at 
one time or another. 

Fighter Wing, Hill AFB, Utah, de
ployed to Denmark with F-16s, and 
other Reserve units took part in 963 
deployments and fifty-eight exercises 
supporting the worldwide Total Force 
mission. 

AFRES provided MAC with half of 
its combat-ready C-141 and C-5 air
crews, forty percent of its strategic 
airlift maintenance force, forty-seven 
percent of the aerial port force, nearly 
three-fourths of all MAC medical 
crews, half of all AC-130 gunship 
crews, and almost a quarter of all Air 
Force C-130 tactical airlift crews. 

AFRES continued modernization 
with conversions to newer aircraft. 
The 928th Tactical Airlift Group, 
O'Hare ARFF, Ill., and the 907th TAG, 
Rickenbacker ANGB, Ohio, went from 
C-130A to E models. The 301st Tac
tical Fighter Wing, Carswell AFB, Tex., 
switched from F-4O to E fighters, and 
the 507th Tactical Fighter Group, Tin
ker AFB, Okla., began trading in its 
F-4Ds for F-16s. 

Air Force Reserve day-to-day sup-

port of the Air Force mission totaled 
more than 134,000 hours fi, AFRES 
aircraft and a most 90,000 hours 
through the associate program in 
MAC- and SAC-owned aircraft. 

Many of these hours were flown to 
help those in need. Reservists trans
ported more than 880,000 pounds of 
humanitarian cargo to Caribbean and 
Central and Scuth American coun
tries. A C-141 from the 459th MAW 
airlifted twenty-four tons of tents and 
cots to Armenia in the Soviet Union in 
December 1988 following a devastat
ing earthquake. 

Air Force Reserve and Air National 
Guard C-130 units took turns sup
porting US airlift requirements in 
Central and South America. Crews on 
Volant Oak missions transported peo
ple and cargo throughout the region ; 
dropped troops and cargo into Pan
ama Canal area training zones; per
formed search, rescue, and disaster 
relief operatiors; evacuated US cit
izens; and made regular shuttle runs 
to US embassies. ■ 
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AIR FORCE RESERVE FLYING WINGS AND ASSIGNED UNITS 

Type Gaining 
Air Force Wing Hq. Group Squadron Aircraft Location Command 

71st sos HH-3E, CH-3E Davis-Monthan AFB, Ariz. MAC 
919th SOG 711th SOS AC-130A Eglin AFB, Fla. (Aux. 3) MAC 
939th ARRG 304th ARRS HC-130H/UH-1N, Portland IAP, Ore. MAC 

HH-3E/CH-3E 
301st ARRS HC-130H/N, HH-3E Homestead AFB, Fla. MAC 
305th ARRS HC-130H/N, HH-3E Selfridge ANGB, Mich. MAC 

349th MAW (Assoc) 301st MAS (Assoc) C-5A Travis AFB, Calif. MAC 
312th MAS (Assoc) C-5A Travis AFB, Calif. MAC 

Fourth 
708th MAS (Assoc) C-141B Travis AFB, Calif. MAC 
710th MAS (Assoc) C-141B Travis AFB, Calif. MAC 

Air Force 403d TAW 815th TAS C-130E, Keesler AFB, Miss. MAC 
(Hq. McClellan WC-130E/H 

AFB, Calif.) 934th TAG 96th TAS C-130E Minneapolis-St. Paul IAP, MAC 
Minn.• 

Maj. Gen. James 433d MAW 68th MAS C-5A Kelly AFB, Tex. MAC 
C. Wahleithner 302d TAW 731st TAS C-130B Peterson AFB, Colo. MAC 

Commander 943d TAG 303d TAS C-130B March AFB, Calif. MAC 
440th TAW 95th TAS C-130A General Mitchell MAC 

IAP, Wis." 
927th TAG 63d TAS C-130E Selfridge ANGB, Mich. MAC 
928th TAG 64th TAS C-130H O'Hare ARFF, 111." MAC 

445th MAW (Assoc) 728th MAS (Assoc) C-141B Norton AFB, Calif. MAC 
729th MAS (Assoc) C-141B Norton AFB, Calif. MAC 
730th MAS (Assoc) C-141 B Norton AFB, Calif. MAC 

446th MAW (Assoc) 97th MAS (Assoc) C-141 B McChord AFB, Wash. MAC 
313th MAS (Assoc) C-141B McChord AFB, Wash. MAC 

301st TFW 457th TFS F-4E Carswell AFB, Tex. TAC 
924th TFG 704th TFS F-4D Bergstrom AFB. Tex. TAC 

419th TFW 466th TFS F-16A/B Hill AFB, Utah TAC 
507th TFG 465th TFS F-4D Tinker AFB, Okla. TAC 
944th TFG 302d TFS F-16C/D Luke AFB, Ariz. TAC 

Tenth 
434th AREFW (H) 72d AREFS (H) KC-135E Grissom AFB, Ind. SAC 

98th AREFG (H) 78th AREFS (H) KC-10A Barksdale AFB, La. SAC 
Air Force (Assoc) 

(Hq. Bergstrom 916th AREFG (H) 77th AREFS (H) KC-10A Seymour Johnson AFB, N. C. SAC 
AFB, Tex.) (Assoc) 

442d TFW 303d TFS A-10A Richards-Gebaur AFB, Mo." TAC 
Brig. Gen. 930th TFG 45th TFS A-10A Grissom AFB, Ind. TAC 

John J. 917th TFW 47th TFS A-10A Barksdale AFB, La. TAC 
Closner Ill 46th TFTS A-10A Barksdale AFB, La. TAC 

Commander 926th TFG 706th TFS A-10A NAS New Orleans, La. TAC 
452d AREFW (H) 336th AREFS (H) KC-135E March AFB, Calif. SAC 

79th AREFS (H) KC-10A March AFB, Calif. SAC 
(Assoc) 

940th AREFG (H) 314th AREFS (H) KC-135E Mather AFB, Calif, SAC 
482d TFW 93d TFS F-4D Homestead AFB, Fla. TAC 

906th TFG 89th TFS F-4D Wright-Patterson AFB, Ohio TAC 

932d MG (Assoc) 73d MS (Assoc) C-9A Scott AFB, Ill . MAC 
94th TAW 700th TAS C-130H Dobbins AFB, Ga." MAC 

907th TAG 356th TAS C-130E Rickenbacker ANGB, Ohio MAC 
908th TAG 357thTAS C-130H Maxwell AFB, Ala. MAC 

Fourteenth 
315th MAW (Assoc) 300th MAS (Assoc) C-141B Charleston AFB, S. C. MAC 

701st MAS (Assoc) C-141B Charleston AFB, S. C. MAC 
Air Force 707th MAS (Assoc) C-141B Charleston AFB, S. C. MAC 

(Hq. Dobbins 439th MAW 337th MAS C-5A Westover AFB, Mass.• MAC 
AFB, Ga.) 911th TAG 758th TAS C-130H Greater Pittsburgh IAP, Pa." MAC 

914th TAG 328th TAS C-130E Niagara Falls IAP, N. Y." MAC 
Brig. Gen. Dale 459th MAW 756th MAS C-141B Andrews AFB, Md. MAC 

R. Baumler 910th TAG 757th TAS C-130B Youngstown MAP, Ohio• MAC 

Commander 913th TAG 327th TAS C-130E Willow Grove ARF, Pa." MAC 
512th MAW (Assoc) 326th MAS (Assoc) C-5A Dover AFB, Del. MAC 

709th MAS (Assoc) C-5A Dover AFB, Del. MAC 
514th MAW (Assoc) 335th MAS (Assoc) C-141B McGuire AFB, N. J. MAC 

702d MAS (Assoc) C-141B McGuire AFB, N. J. MAC 
732d MAS (Assoc) C-141B McGuire AFB, N. J. MAC 

AAG Aeromedical Airlift Group ARRG Aerospace Rescue and Recovery Group TAS Tactical Airlift Squadron 
AAS Aeromedical Airlift Squadron ARRS Aerospace Rescue and Recovery Squadron TAW Tactical Airlift Wing 
AREFG Air Refueling Group MAS MIiitary Airlift Squadron TFG Tactical Fighter Group 
AREFS Air Refueling Squadron MAW Military Airlift Wing TFS Tactical Fighter Squadron 
AREFW Air Refueling Wing SOG Special Operations Group TFTS Tactical Fighter Training Squadron 
ARF Air Reserve Facility sos Special Operations Squadron TFW Tactical Fighter Wing 
ARRF Air Reserve Forces Facility TAG Tactical Airlift Group AFRES Base 
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Air National Guard 

Air National Guard units frequently do well in Air Force-sponsored competitions. Here, 
1st Lt Mark Baker (lelt) and Capt. Larry Austin check the tech order before flying 
their aircraft in last year's WIiiiam Tell air-to-air competition. Thfs 142d Fighter 
Interceptor Group F-4C Phantom was used in the downing of three North Vietnamese 
MiGs during 1967. 

W 1TH both a stEte and a federal 
mission, the f,jr National Guard 

(ANG) is unique among the Air Re
serve components. In 1989, Guards
men and -wor:nen proudly celebrate 
353 years of service to their communi
ties, states, and nation. 

Air Guard units in a nonmobilized 
status are commanded by the gover
nors of the fifty states. the Common
wealth of Puerto Rico, the Territories 
of Guam and the Virgin Islands, and 
the Commanding General of the Dis
trict :if Columbia. All units in a state 
are responsible to the governor, who 
is represented in the state or territory 
chain of command by the adjutant 
general. 

Units may be called to federal active 
duty by the President or by Congress 
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to enforce federal authority, suppress 
insurrection, or repel invasion. Dur
ing peacetime, all ANG units are as
signed to gaining Air Force com
mands, which provide advisory assis
tance and evaluate unit training, safe-
ty, and readiness programs. ." 

The Air National Guard today h.as 
115,000 members and provides 
eighty-five percent of the fighter
interceptor force, fifty percent of the 
raconnaissance force, fifty-nine per
cent of the tactical air support, thirty
f:>u r percent of the tactical airlift, 
twenty-five percent of the tactical 
fighters, eighteen percent of the _air 
refueling capability, se•.enteen per
cent of the rescue and recovery capa
bility, and five percent of the strategic 
airlift capability of the total Air Force. 

Of the approximately 280 ANG mis
sion support units, 150 provide man
power and resources to the Air Force 
Communications Command. ANG 
combat communications units and 
engineering and installation units 
provide sixty-eight percent of the to
tal Air Force resources in both mis
sion areas. 

ANG Prime RIBS (Readiness In 
Base Services) units provide forty 
percent of the Air Force's deployable 
contingency support requirement for 
food-service and base-services per
sonnel. In all, Guard Prime RIBS, 
Prime BEEF, and RED HORSE units 
consist of 16,422'wartime-trained en
gineering, firefighting, and services 
people. 

Additionally, there are ten ANG 
aeromedical evacuation units that ac
count for twenty-four percent of that 
Air Force capability, and twenty-three 
Guard units provide eleven percent of 
the total USAF aerial port resou rces. 

Many Air Guard units from all mis
sion areas annually participate in de
ployments for training. Every day, 
somewhere around the world, ANG 
units are working alongside their ac
tive-duty counterparts. For example, 
Guard A-7s are on constant, year
round alert in Panama, maintaining 
an air defense commitment to the ca
nal. The ANG and the Air Force Re
serve also share the full-time respon
si bi I ity for tactical airlift support 
throughout Central and South Amer
ica. 

Closer to home, ANG F-15, F-16, 
and F-4 air defense units perform a 
twenty-four-hour-a-day alert mission 
along the coasts of the US. The ANG 
F-15 unit in Hawaii is responsible for 
the entire air defense of that state. 
Guard KC-135E tanker units also have 
crews and aircraft on round-the-clock 
alert in support of strategic defense 
requirements. 

Equipment modernization is an
other important element in maintain
ing a strong, vital Air National Guard. 
This year, the 142d Fighter Interceptor 
Group from Portland, Ore., is the fifth 
ANG unit since 1985 to convert to the 
F-15. 

This year, the 130th Tactical Airlift 
Group from Charleston, W. Va., will be 
the ninth ANG unit to convert to the 
H-model C-130. In March 1989, the 
Guard accepted the first of ten 
C-26As that will replace some C-131 
operational support airlift aircraft; 
C-12Js replace other C-131s. ■ 
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THE AIR NATIONAL GUARD BY MAJOR COMMAND ASSIGNMENT 
(As ol January 1, 1989) 

STRATEGIC AIR COMMAND 

KC-135E Stratotanker 

101st Air Refueling Wing 
126th Air Refueling Wing 
141st Air Refueling Wing 
171st Air Refueling Wing 
128th Air Refueling Group 
134th Air Refueling Group 
151st Air Refueling Group 
157th Air Refueling Group 
160th Air Refueling Group 
161st Air Refueling Group 
170th Air Refueling Group 
190th Air Refueling Group 

Bangor, Me. 
Chicago, Ill. 
Fairchild AFB, Wash. 
Pittsburgh, Pa. 
Milwaukee, Wis. 
Knoxville, Tenn. 
Salt Lake City, Utah 
Pease AFB, N. H. 
Rickenbacker ANG Base, Ohio 
Phoenix, Ariz. 
McGuire AFB, N. J. 
Forbes Field. Kan. 

TACTICAL AIR COMMAND 

A-7D/K Corsair II 

121 st Tactical Fighter Wing 
127th Tactical Fighter Wing 
132d Tactical Fighter Wing 
140th Tactical Fighter Wing 
112th Tactical Fighter Group 
114th Tactical Fighter Group 
138th Tactical Fighter Group 
150th Tactical Fighter Group 
156th Tactical Fighter Group 
162d Tactical Fighter Group• 
178th Tactical Fighter Group 
180th Tactical Fighter Group 
185th Tactical Fighter Group 
192d Tactical Fighter Group 

Rickenbacker ANG Base, Ohio 
Selfridge ANG Base, Mich. 
Des Moines, Iowa 
Buckley ANG Base, Colo. 
Pittsburgh, Pa. 
Sioux Falls, S. D. 
Tulsa, Okla. 
Kirtland AFB, N. M. 
San Juan, Puerto Rico 
Tucson, Ariz. 
Springfield, Ohio 
Toledo, Ohio 
Sioux City, Iowa 
Richmond, Va. 

F-16A/B Fighting Falcon 

149th Tactical Fighter Group 
169th Tactical Fighter Group 
184th Tactical Fighter Group' 
187th Tactical Fighter Group 
188th Tactical Fighter Group 

Kelly AFB, Tex. 
McEntire ANGB, S. C. 
McConnell AFB, Kan. 
Montgomery, Ala. 
Fort Smith, Ark. 

A-10A Thunderbolt II 

128th Tactical Fighter Wing 
174th Tactical Fighter Wing 
103d Tactical Fighter Group 
104th Tactical Fighter Group 
175th Tactical Fighter Group 

113th Tactical Fighter Wing 
183d Tactical Fighter Group 

108th Tactical Fighter Wing 
122d Tactical Fighter Wing 
131 st Tactical Fighter Wing 
163d Tactical Fighter Group 
181st Tactical Fighter Group 

Truax Field, Wis. 
Syracuse, N. Y. 
Bradley, Conn. 
Barnes, Mass. 
Baltimore, Md. 

F-4D Phantom 

Andrews AFB, Md. 
Springfield, Ill. 

F-4E Phantom 

McGuire AFB, N. J. 
Fort Wayne, Ind. 
St. Louis, Mo. 
March AFB, Calif. 
Terre Haute, Ind. 

RF-4C Phantom 

117th Tactical Reconnaissance Wing Birmingham, Ala. 
124th Tactical Reconnaissance Boise, Idaho 

Group 
152d Tactical Reconnaissance Group Reno, Nev. 
155th Tactical Reconnaissance Lincoln, Neb. 

Group 
186th Tactical Reconnaissance Meridian, Miss. 

Group 

OA-37 Dragonfly 

110th Tactical Air Support Group 
111 th Tactical Air Support Group 
182d Tactical Air Support Group 

Kellogg, Mich. 
Willow Grove ARF, Pa. 
Peoria, Ill . 

116th Tactical Fighter Wing 
159th Tactical Fighter Group 

F-15A/B Eagle 

Dobbins AFB, Ga. 
New Orleans, La. 

AIR DEFENSE UNITS (TAC) 

F-15A/B Eagle 

102d Fighter Interceptor Wing Otis ANG Base, Mass. 

F-4C Phantom 

142d Fighter Interceptor Group Portland, Ore. 

F-4D Phantom 

144th Fighter Interceptor Wing 
107th Fighter Interceptor Group 
119th Fighter Interceptor Group 
147th Fighter Interceptor Group 
148th Fighter Interceptor Group 
191st Fighter Interceptor Group 

Fresno, Calif. 
Niagara Falls, N. Y. 
Fargo, N. D. 
Ellington Field AGS, Tex. 
Duluth, Minn. 
Selfridge ANGB, Mich. 

F-16A/B Fighting Falcon 

120th Fighter Interceptor Group 
125th Fighter Interceptor Group 
158th Fighter Interceptor Group 
177th Fighter Interceptor Group 

Great Falls, Mont. 
Jacksonville, Fla. 
Burlington, Vt. 
Atlantic City, N. J. 

MILITARY AIRLIFT COMMAND 

C-130 Hercules 

118th Tactical Airlift Wing 
123d Tactical Airlift Wing 
133d Tactical Airlift Wing 
136th Tactical Airlift Wing 
137th Tactical Airlift Wing 
146th Tactical Airlift Wing 
109th Tactical Airlift Group 
130th Tactical Airlift Group 
135th Tactical Airlift Group 
139th Tactical Airlift Group 
143d Tactical Airlift Group 
145th Tactical Airlift Group 
153d Tactical Airlift Group 
164th Tactical Airlift Group 
165th Tactical Airlift Group 
166th Tactical Airlift Group 
167th Tactical Airlift Group 
176th Tactical Airlift Group 
179th Tactical Airlift Group 
189th Tactical Airlift Group 

Nashville, Tenn. 
Louisville, Ky. 
Minneapolis/St. Paul, Minn. 
Dallas, Tex. 
Oklahoma City, Okla. 
Channel Island, Calif. 
Schenectady, N. Y. 
Charleston, W. Va. 
Baltimore, Md. 
St. Joseph, Mo. 
Quonset Point, R. I. 
Charlotte, N. C. 
Cheyenne, Wyo. 
Memphis, Tenn. 
Savannah, Ga. 
Wilmington, Del. 
Martinsburg, W. Va. 
Anchorage, Alaska 
Mansfield, Ohio 
Little Rock, Ark. 

HC-130 Hercules/HH-3 Jolly Green Giant 

106th Aerospace Rescue Suffolk, N. Y. 
& Recovery Group 

129th Aerospace Rescue NAS Moffett, Calif. 
& Recovery Group 

172d Military Aircraft Group 

105th Military Airlift Group 

C-141 B Starllfter 

Jackson, Miss. 

C-5A Galaxy 

Newburgh, N. Y. 

EC-130E 

193d Special Operations Group Middletown, Pa. 

154th Composite Group 

PACIFIC AIR FORCES 

F-15A/B Eagle 

Hickam AFB, Hawaii 

'Replacement Training Unit (RTU). The 162d TFG serves also as an RTU for the F-16 Fighting Falcon. 
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AF Civilian Personnel Management Center 

T HE mission of the Air Force Civil
ian Personnel Management Cen

ter (AFCPMC) is to manage, operate, 
and/or support Air Force civilian per
sonnel programs and information 
systems. These programs affect more 
than 250,000 civilian employees, in
cluding foreign nationals, at Air Force 
installations worldwide. 

The Air Force Civilian Personnel 
Management Center was established 
as a direct reporting unit of the Air 
Force Directorate of Civilian Person
nel on January 1, 1986. Its forerunner, 
the Office of Civilian Personnel Op
erations, had been in existence at 
Randolph AFB, Tex., since July 1, 
1976. 

The Center is organized into two 
divisions: Integrated Systems Man
agement and Career Management. 
Each plays an integral role in the per
sonnel life-cycle management of the 
civilian resource. 

In addition to managing the white
collar employee pool through career 
programs, the Career Management 
Division recruits individuals with col
lege degrees in many technical or 
professional career fields. The staff 
also conducts quality-of-worklife 
studies and performs research into 

performance appraisal and selection 
improvements. Additionally, the divi
sion is responsible for acting as liai
son with the Air Staff in the develop
ment and administration of the Air 
Force civilian education and training 
budgets. It helps civilian personnel 
managers find the right school or 
course for employees' educational 
needs. 

Eighteen career programs are now 
in effect, including Comptroller; En
gineering and Services and Commis
sary; Historian; Public Affairs; Logis
tics; Manpower and Personnel, which 
encompasses Education, Technical 
Training, and Morale, Welfare, and 
Recreation; Acquisition; Information 
Systems; Safety, Security, and Spe
cial Investigations; Administration; 
and Scientist and Engineer. Civilians 
involved in the programs can receive 
a combination of government, aca
demic, and industry training. They 
have the opportunity to attend armed 
forces college programs and to par
ticipate in courses in executive devel
opment and may be selected for Edu
cation With Industry assignments. 

• The Integrated Systems Manage
ment Division is the Air Force focal 
point for civilian personnel informa-

Air Force Cost Center 

T HE Air Force Cost Center 
(AFCSTC) is a direct reporting 

unit, acknowledged as the "center of 
excellence" for advancing the state of 
the art in cost and economic analysis 
applications throughout the Air 
Force. Its primary mission is to devel
op and distribute analytical "tools," 
to propose new techniques and meth
odologies, and to develop automated 
models and databases. Together, 
these mission tasks ensure that the 
Air Force has valid, reliable, and high
quality analytical "tools" to estimate 
accurately the cost of acquiring, oper
ating, and supporting major weapon 
systems. 

Established in 1985, AFCSTC be
came fully operational in 1987 as a 
DRU responsible to the Air Force 
Chief of Staff. The Center is led by its 
Director, Dr. T. Stan Dunn, who is also 
the Director, Cost Applications, on the 
staff of the Comptroller of the Air 
Force. Commander of AFCSTC is Col. 
David G. Olsen, who is also Deputy 
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Comptroller of the Air Force for Cost 
and Economics. 

The Center has three divisions: Ac
quisition, Operations and Support, 
and Information Systems. 

The Acquisition Division concen
trates on the cost issues associated 
with the research, development, and 
production of new weapon systems. It 
is concerned with how to improve 
USAF's capability to estimate the 
costs of future weapon systems in an 
environment that is rapidly changing 
with the emergence of new and ad
vanced technologies, coupled with 
the increased demand for improved 
fiscal responsibility and control over 
acquisition costs. 

The Operations and Support Divi
sion's main objective is to meet the 
financial challenges associated with 
the operational phase of a system's 
life cycle. To do this, it develops and 
publishes the Air Force cost and plan
ning factors that affect approximately 
twenty percent of the Air Force's bud-

tion systems management. It pro
vides automated data-processing 
(ADP) support to the civilian person
nel community by determining re
quirements and ensuring that re
quirements are met, either by devel
oping systems in-house or arranging 
for their development and mainte
nance by other organizations. It su
pervises civilian personnel systems 
management staff worldwide. It 
keeps abreast of changing ADP and 
communications technology to plan 
and improve civilian personnel man
agement support. 

• The Career Management Division 
helps identify civilian executive posi
tions that need to be centrally man
aged for job referral and training. Its 
goal is to satisfy Air Force needs by 
providing a pool of career employees 
with strong skills in professional, 
technical, management, and admin
istrative fields. 

The Air Force Civilian Personnel 
Management Center serves as a land
mark organization for the Depart
ment of Defense and federal govern
ment commitment to effective and 
efficient personnel life-cycle man
agement of the Air Force's valued ci
vilian resources. ■ 

get; identifies the key high cost 
"drivers" and links to programmatic/ 
budgetary impacts; and manages the 
congressionally mandated Visibility 
and Management of Operating and 
Support Costs system. 

With its development of a base re
alignment model and assistance to 
Air Staff and MAJCOM planners and 
cost analysts, the Operations and 
Support Division played a key role in 
support of the base closure study. 

The Information Systems Division 
is responsible for the computer and 
communications support of the Cost 
Center and provides worldwide con
nectivity through the Cost Bulletin 
Board and Defense Data Network 
host interface. The division's Applica
tions Branch is responsible for the de
velopment of cost-oriented "artificial 
intelligence"-based applications 
known as "expert systems" and 
"decision support systems." The 
branch pioneered the development of 
computer-based training modules to 
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SOME\\'HERE OVER THE WESTERN MOUNTAINS, A NEW AIR FORCE TITS 

CIASSROOM MOVES EASILY INTO A STEAl)Y 330 KNOT PACE. 

\\'HILE THE RIDGES HURTLE BY 500 FEET BELOW, THE AIRCRAFT'S 

THREE-MAN CREW CAREFULLY REHEARSE THEIR MOVES. 

FROM THE REAR OF THE PIANE COMES THE RE:ASSURING SOUND OF 

TWO GARREITTFE731 TURBOFANS. THE MOST RI:<:LIABLE ENGINES IN THEIR 

CLASS. ENGINES THAT, TODAY, HAVE ACCUMUIATED MORE THAN 16 MILLION 

FLIGHT HOURS OF EXPERIENCE. MORE THAN 750,000 HOURS IN FIVE 

DIFFERENTlYPES OF MILITARY AIRCRAFT. INCLUDING 90 AIRCRAFT IN THE 

AIR FORCE'S OWN C-21A/C-29A INVENTORY. 

WHERE THE ULTIMATE EFFICIENCY IS RELIABILITY. 

Al/ietJ..Signal Aerospace Company 
411ied 

Signal 



Innovation 

WE CARED ENOUGH. 
WE SENT OUR VERY BEST. 

The C-5B Galaxy airlifter. The 50th of these 
incredible flying machines has been delivered to 
the Air Force. With the entire fleet in operation, 
the Air Force's airlift capacity is elevated by 7.5 
million ton-miles of cargo per day- significantly 
reducing our country's airlift shortfall . 

With the Military Airlift Command 's inventory 
of C-130, C-141 and C-SA airlifters, the addition 
of the C-58 fleet gives the U.S. Military the best 
transport system in the world. Whether it's 120 
tons of tanks moved to Europe, or 120 tons of 

relief supplies delivered to Armenia, the Galaxy 
has the muscle to do the job. 

The credit for the know-how behind all that 
brawn goes to the men and women of Lockheed 
and the Air Force. Their prudent, high-caliber 
and quality-conscious performance has pro
duced an airlift giant that has been successfully 
proven in the field . 

When the C-58 contract was signed, the 
Department of Defense and Congress wanted 
the highest quality and most reliable airlifter in 
the Free World . They got it. 

~Lockheed 
Aeronautical Systems Company 
Giving shape to imagination. 



be used in analyst training programs. 
The Information Systems Division 

pioneered the development of com
puter-based training modules to be 
used in analyst training programs. 

This division also plays an active lead
ership role in integrating cost re
search within the Air Force and chair
ing the OSD Cost Research Working 
Gro_up. This young organization of ap-

proximately fifty technically and op
erationally oriented cost analysts is 
dedicated to enhancing the Air 
Force's ability to estimate and analyze 
weapon systems costs. ■ 

Air Force District of Washington 

T HE Air Force District of Washing
ton (AFDW) is the single manag

er for support of Air Force activities in 
the National Capital Region, which in
cludes Washington, D. C., and vicini
ty. Although its headquarters is lo
cated at historic Bolling AFB, D. C., 
AFDW covers a much broader area. 
Subordinate units, detachments, and 
operating locations are at the Penta
gon, Andrews AFB, Md., and Fort 
Meade, Md. 

Two major units form the majority 
of AFDW. They are the 1100th Air Base 
Group (ABG) and the 1100th Re
source Management Group (RMG). 

The 1100th ABG is the host unit for 
Bolling AFB. It has the squadrons and 
support agencies usually found at the 
base level. These support functions 
serve numerous tenant units on Boll
ing, such as the Air Force Office of 
Scientific Research, Hq. Air Force Of
fice of Special Investigations, and the 
Defense Intelligence Analysis Center. 
The Surgeon General, the Office of 
Air Force History, and the Chief of 
Chaplains are among Bolling's Air 
Staff tenants. 

The 1100th RMG has many person
nel activities, including command 

The Air Force District of Wash
ington, headquartered at Boll
ing AFB, D. C., is home to the 

Air Force Honor Guard, shown 
here on the steps of the US 

Capitol. This elite unit repre
sents the Air Force at many 

ceremonial functions, and its 
Drill Team performs 

the world over. 
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personnel, education office pro
grams, and military personnel offices 
at Bolling, Fort Meade, and the Pen
tagon. 

The 1100th RMG also contains the 
AFDW plans and operations branch. 
This includes a diverse group of re
sponsibilities, such as engineering 
services, audiovisual production for 
the Air Staff, and management of 
more than 800 Pentagon parking 
spaces and 1,500,000 square feet of 
leased building space. 

Contracting and financial services 
for all Air Force activities in the Wash
ington area are provided by two 
1100th RMG organizations-the 
1100th Contracting Squadron and 
the AFDW Accounting and Finance 
Office. With 43,977 military and civil
ian customers, the latter constitutes 
the Air Force's largest base-level ac
counting and finance office. 

The AFDW is responsible for Air 
Force ceremonial events in the na
tion's capital. Two of its most visible 
ambassadors are the US Air Force 
Honor Guard and the US Air Force 
Band, both based at Bolling. 

The Honor Guard represents the Air 
Force at arrival and departure cere-

monies for visiting dignitaries at the 
White House, the Pentagon, and An
drews AFB. It also participates in mili
tary funerals at Arlington National 
Cemetery and in memorial cere
monies at the Tomb of the Unknowns. 
The Honor Guard Drill Team, an elite 
component, performs nationwide. 

Some of the nation's best musi
cians make up the Air Force Band. Its 
varied components, including the 
Concert Band, String Orchestra, 
Singing Sergeants, Airmen of Note 
jazz ensemble, Spectrum pop band, 
and Ceremonial Brass provide a 
musical product that is acclaimed 
around the world. 

Last year, AFDW introduced a new 
"Drug-Free" program that has ap
peared at National Capital Region 
schools and is expanding to larger 
national performance arenas. This 
program emphasizes Air Force con
cern over drug abuse and features 
performances by the Honor Guard 's 
drill team and the band's Spectrum 
group. 

Though only three years old, the 
AFDW has become an innovative Air 
Force showcase in the National Cap
ital Region. ■ 

127 



USAF Historical Research Center 

T HE USAF Historical Research 
Center is the repository for Air 

Force historical documents. The Cen
ter's collection, begun in Washington, 
D. C., during World War 11, moved to 
Maxwell AFB, Ala., in 1949. It consists 
today of more than 60,000,000 pages 
devoted to the history of the service 
and constitutes the largest and most 
valuable organized collection of doc
uments on US military aviation in the 
world. 

In 1979, the Center became a direct 
reporting unit of the Air Force, receiv
ing technical direction and guidance 
from the Chief, Office of Air Force His
tory. It is collocated with the Air Uni
versity Library and provides research 
faci I ities for professional mi I itary ed u
cat ion students, the faculty, and visit
ing scholars. 

More than eighty-five percent of 
the Center's pre-1955 holdings have 
been declassified. Almost the entire 
collection is recorded on 16-mm 
microfilm, with copies deposited at 
the National Archives and Record Ad
ministration, Washington, D. C., and 
the Office of Air Force History, Bolling 
AFB, D. C. 

Center holdings consist largely of 

periodic unit histories prepared by 
the major commands, numbered air 
forces, and other subordinate organi
zations. These histories provide com
prehensive coverage of Air Force ac
tivities beginning in 1942, when the 
President authorized the program. 
Extensive primary source material is 
attached to the histories, greatly en
hancing their value. 

Special collections complement 
the unit histories. Among them are 
historical monographs, end-of-tour 
reports, joint and combined com
mand documents, aircraft record 
cards, and materials from the US 
Army, British Air Ministry, and Ger
man Air Force. The Center also hous
es the personal papers of key retired 
Air Force leaders and a substantial 
collection of their oral history inter
views. About 6,000 acquisitions of 
documents and collections of all 
types are recorded annually. 

In 1974, the Center adopted auto
mated data processing as a finding 
aid and began in 1980 to enter ab
stracts of its documents into a com
puter. The Inferential Retrieval Index 
System, or IRIS, became operational 
in 1983 when the Center acquired an 

IBM 4341 computer. IRIS became ac
cessib le in 1987. 

The Center's main functions in
clude : 

•Reference.The Center maintains 
documents and microfilm, answers 
inquiries about holdings, produces 
bibliographies, collects personal pa
pers , reviews records for possible 
downgrading or declassification, and 
provides other reference services to 
users. 

• Research. Center personnel write 
books and papers; prepare lineage 
and honors of Air Force units; main
tain records of the Air Force seal and 
flag , records of unit and establish
ment emblems and flags, and records 
of Air Force organizations; determine 
aerial victory credits; and perform 
various other research and teaching 
services. 

• Oral History. The Center con
ducts oral history interviews and pro
vides a training course tor oral histo
rians. 

• Technical Services. This division 
processes, catalogs, abstracts, and 
indexes documents and conducts au
tomated data processing and micro
filming tor the Center. ■ 

Air Force Technical Applications Center 

T HE Air Force Technical Applica
tions Center (AFTAC), a direct re

porting unit, operates and maintains 
the US Atomic Energy Detection Sys
tem (USAEDS). USAEDS is a world
wide system with operations in more 
than thirty-five countries. In operat
ing USAEDS, AFTAC is responsible 
for detecting events in the atmo
sphere, underwater, underground, 
and in space; determining if such 
events are nuclear; and reporting the 
events to national command au
thorities through Hq. USAF. 

Specific responsibilities assigned 
to AFTAC include implementing Safe
guard (d) of the 1963 Limited Test
Ban Treaty and monitoring the 
Threshold Test-Ban Treaty of 1974 
and the Peaceful Nuclear Explosions 
Treaty of 1976. AFTAC also supports 
the On-Site Inspection Agency in ver
ifying compliance with the Intermedi
ate-range Nuclear Forces (INF) Treaty. 
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AFTAC conducts an active research 
and development program to contrib
ute to the nation's ability to monitor 
international test-ban agreements. 
Because of its capabilities, from time 
to time AFTAC is also tasked with 
unique missions in response to world 
events. 

AFTAC was responsible for tracking 
debris from the Soviet reactor acci
dent at Chernobyl in 1986. The com
mand worked closely with the En
vironmental Protection Agency, the 
Federal Aviation Administration, and 
other executive agencies to docu
ment the radiological health hazard 
to Americans overseas and at home. 

To accomplish its mission, AFTAC 
has approximately 1,400 men and 
women operating and maintaining a 
worldwide system of satellite, electro
magnetic pulse, hydro-acoustic, seis
mic, laboratory, sampling, and air
borne operations facilities. 

AFTAC headquarters at Patrick 
AFB, Fla., includes a complex of op
erations centers to monitor the 
USAEDS network and receive data 
twenty-tour hours a day. These cen
ters are primarily responsible for the 
detection and identification of nu
clear events anywhere in the world. 

To manage the USAEDS, AFTAC 
has three intermediate headquarters 
units that supervise and support the 
Center's eleven detachments, six op
erating locations, and approximately 
seventy equipment locations. 

The largest subordinate is the Tech
nical Operations Division at McClel
lan AFB, Calif. This major complex 
contains the McClellan Central Labo
ratory (the central analysis facility of 
USAEDS) and a centralized logistics 
depot for the engineering, mainte
nance, and provisioning of the 
USAEDS network. In addition, an air
borne operations directorate pro-
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We've improved 
theartof 
listening closely. 

It takes special systems to sort the 
hazard from harmless, the friend from 
foe. It takes know-how to put the right 
ingredients together. But it also takes 
a special talent in listening-to under
stand the real problems. Understanding 
that can make those systems successf.tl. 

Control Data has special talents and 

skills for systems integration. Things 
like an understanding of base technol
ogies. Hard-nosed engineering. Fluency 
in software languages. A unique flair for 
information management. Shirtsleeves 
program management and teaming 
experience. And, above all, we listen to 
your needs. Closely. 

These are the skills that helped us 
become systems integrator on several 
data-intensive defense programs. We 
are now managing production of the 
world's first combined sonobuoy/ dip
ping sonar acoustic processing system. 

We're also a working partner in the 
U.S. Air Force's new Ele~o-Optical 
Reconnaissance System. 

Need a working partner for your pro
ject? If your emphasis is on working, 
call us. 612/853-5000. ()£write Control 
Data Government Syste□s, P.O. Box 0, 
HQF500, Minneapolis, MN 55440. 

Control Data for 
successful systems 
integration. 

- -------(s2)CONTR,.OL DATA--------



vides airborne special equipment op
erators for the USAEDS mission. 

Hq. Pacific Technical Operations 
Area, located at Wheeler AFB, Hawaii, 
and Hq. European Technical Opera
tions Area, Lindsey AB, Germany, pro-

vide logistics and administrative sup
port to subordinate activities in their 
geographic areas. 

AFTAC's people possess a wide 
range of technical expertise, and 
many hold advanced degrees in 

chemistry, physics, nuclear engineer
ing, and electrical engineering. Com
plementing an impressive scientific 
capability is an experienced and tal
ented operational force of skilled , 
handpicked technicians. ■ 

United States Air Force Academy 

In addition to pro11iding a 
top-flight education, the Air 
Force Academy in Colorado 
Springs, Colo., also gi11es Its 

cadets a chance to experi
ence top flight through Its 

glider and parachute
jumping programs. The 

Academy has also become 
a national power on the 
athletic fields in recent 

years. 

T HE mission of the US Air Force 
Academy (USAFA) is "to provide 

instruction and experience to all ca
dets so they graduate with knowledge 
and character essential to leadership 
and motivation to become career offi
cers in the US Air Force." A Depart
ment of the Air Force agency, the 
Academy stands on an 18,000-acre 
site in the foothills of the Rocky 
Mountains near Colorado Springs, 
Colo. 

Air Force Academy cadets take four 
years of academic studies leading to a 
bachelor of science degree. They also 
take professional military training to 
earn regular commissions in the US 
Air Force. When cadets enter the 
Academy, they agree to serve four 
years as cadets and , upon gradua
tion, to serve five years or longer as 
active-duty Air Force officers, de
pending on their career fields. While 
they are at the Academy, the cadets 
are provided food, housing, and med
ical care. In addition, they receive a 
monthly salary to pay for uniforms, 
textbooks, and personal expenses. 

In 1947, with the establishment of a 
separate Air Force, the issue of edu
cating Air Force professionals be
came crucial. In 1949, the Secretary 
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of Defense appointed a service acad
emy board to study the need for an
other academy. Colorado Springs was 
selected to be its site. 

Congress authorized creation of 
the Air Force Academy in 1954. The 
first class of 306 cadets entered tem
porary facilities at Lowry AFB, Denver, 
in July 1955. The cadet wing moved 
into its permanent home in August 
1958. Nine months later, 207 cadets 
graduated. 

In 1964, President Lyndon B. John
son signed legislation that increased 
the Academy's strength from 2,500 
cadets to its present size of 4,417. 
Women first entered the Academy in 
1976, graduating with the class of 
1980. 

The four-year program of instruc
tion averages 186 semester hours and 
consists of military training, academ
ics, athletics, and character develop
ment. 

Academics includes studies in the 
basic sciences, engineering, the hu
manities, and the social sciences. 
Within this framework, all cadets 
complete a core curriculum with a 
balance from these four areas. They 
also select additional courses in one 
or more available majors. Cadets may 

visit other Air Force or government 
installations to participate in various 
research projects. Cadets can com
pete with students from other univer
sities for fellowships and scholar
ships. 

The Cadet Honor Code is the cen
terpiece of moral and ethical develop
ment. Cadets pledge: "We will not lie, 
steal, or cheat, nor tolerate among us 
anyone who does. " All cadets take a 
formal course in ethics and receive 
honor and ethics instruction. They 
are encouraged to participate in vol
untary religious services and pro
grams offered at the Academy. 

Candidates for appointment to the 
Academy must be citizens of the 
United States, at least seventeen but 
not yet twenty-two years old on July 1 
of the year of entry, unmarried with no 
legal dependents, and of good moral 
character. They must also pass quali
fying medical examination_s, the can
didate fitness test, and college en
trance examinations to qualify for 
appointment. 

Full information, including prepa
ration and admission procedures, 
can be obtained from the Director of 
Admissions, USAFA, Colo . 80840-
5651. ■ 
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IAI. The Natural Choice 
In Air Defense 

We at IAI can supply you with what you need. We've been supplying the 
Israel Defense Forces and other airforces for many years. We offer: design and 
production of new combat aircraft; upgrading and remanufacturing of 
combat/trainer aircraft like the Mirage, F4 and A4; Unmanned Aerial Vehicle 
(UAV's) systems for reconnaissance; surveillance, targeting and EW missions; 
ground and airborne radars and secure communication systems and the full 
range of ground services and equipment. 

/ 

■ Multi-mission conversions of 
transport aircraft to electronic, 
air-refueling and other special 
mission configurations. 

■ Kfir C7 multi-role platform. 
■ Astra and SeaScan aircraft. 
■ Phantom F-4 upgrading. 

• ~lr, ISRAEL 
AIRCRAFT 1:gusTRIES 

■ Bi07-030 and other upgrades. 
■ Simulators and complete fixed and 

rotary .. \\ing aircraft maintenance 
and service. 

■ Complete electronic combat systems; 
weapon delivery and navigation 
systems; radars; EW and optronics. 

cm, ~~ '.# 
P,i;:~ 4/,Sl,ow, Ju.,e & 

Israel: Ben Guoon International Airport, 70100 . 
Tel: (f971-3111. Tu: 381014 ISRAVIA IL Fax: (3)971-3131. 

New York: Israel Aircraft Industries Inc. Tel: ( 212) 620-4410. 
Tu: 230-125180 ISRAIR Fax: (212)242-1773. 

Brussels: W European Marketing Office. Tel: (2)513-1455. 
Th: 62718 ISRAVI B. Fax: (2) 512-8279. 



Gallery of USAF 
Weapons 
BY SUSAN H. H. YOUNG 
EDITED BY JOHN W. R. TAYLOR 

Bombers 
B-1B 

On April 30, 1988, the final production B-1 B was deliv
ered to USAF, completing a significant phase in SAC's 
reequipment program. Described as "essentially a large 
computer system surrounded by fuel and engines," this 
strategic bomber is smaller than the B-52, but carries a 
considerably greater weapons load because of improved 
engine performance and advanced aerodynamic tech
nology. Ninety of the 97 currently available B-1Bs are 
assigned to a dual-role nuclear/theater mission, each 
with three weapons bays providing the flexibility to carry 
long- and short-range nuclear air-to-surface missiles, 
nuclear or conventional gravity bombs, mines, other 
weapons, or fuel, as required. A movable bulkhead in the 
forward weapons bay, to allow for the carriage of a wide 
range of different-size weapons, including air-launched 
cruise missiles, was incorporated from the ninth produc
tion airframe onward and retrofitted to earlier aircraft, 

The B-1 Bis equipped with electronic jamming equip
ment, infrared countermeasures, radar location and 
warning systems, and other devices intended to defeat 
enemy defensive systems. To facilitate very low-level pen
etration of hostile territory, it has a radar system that 
allows it to follow "the nap of the earth " at near super
sonic speeds. This would make it extremely difficult for 
enemy radar systems to track the B-1B, as hills, moun
tains, towers, buildings, and even trees would clutter the 
radar screens. The use of radar-absorption materials 
reduces further the aircraft's radar signature. Flying low 
at high speeds would also negate the effectiveness of 
enemy interceptors because it is difficult to acquire and 
track B-1 Bs flying close to the ground. This will give the 
B-1B the capability to penetrate sophisticated enemy 
defenses well into the 1990s and to operate within less 
heavily defended areas into the next century. 

The B-1 B has a blended wing-body configuration, with 
variable-geometry w ings. The unswept wing setting 
would permit rapid takeoff from a base threatened by 
imminent attack or operation from shorter runways or 
less sophisticated airfields; the fully swept position is 
used in supersonic flight and for the primary role of high
subsonic, low-level penetration. Structural modifica
tions compared with the original B-1A prototypes per
mitted increases of 82,000 lb in gross weight and 75,000 
lb in fuel/payload capacity. Ejection seats replace the 
crew ejection capsule of the B-1A. Other changes in
clude fixed engine inlets instead of variable inlets, new 
engine nacelles, and simplified overwing fairings. 

Highly advanced offensive and defensive electronics 
systems were specified. The offensive avionics include a 
modern forward-looking and terrain-following radar, an 
extremely accurate inertial navigation system, strategic 
Doppler radar, and radar altimeter. The defensive avi
onics package is built around the ALQ-161 electronic 
countermeasures (ECM) system with wide frequency 
coverage and a tail warning function, supplemented by 
such expendables as chaff and flares, Development of 
the full potential of this system has proved difficult and is 
continuing. Kevlar, a tough synthetic fiber, is being at
tached to vulnerable areas of the bomber to prevent 
repetition of an accident that occurred in 1987 when a 
B-18 was lost through birdstrike. 

Dyess AFB, Tex., received the first operational B-1B in 
June 1985 and achieved IOC in October 1986. With deliv
eries now complete, Dyess AFB has 27 B-1 Bs, Ellsworth 
AFB, S. D., has 34, and Grand Forks AFB, N, D., and Mc
Connell AFB, Kan,, each have 17 aircraft. 

In 1987, a series of international speed and distance 
with payload records was set by the B-1B. On July 4, a 
2,000-km closed circuit was covered at a speed of 1,078,2 
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B-1B 

B-2A 

B-52G 

km/h (669.96 mph) with a payload of 30,000 kg (66,140 
lb). On September 17, a similar payload was carried 
around a 5,000-km circuit at 1,054,206 km/h (655.05 
mph). 
Contractors: Rockwell International , North American 

Aircraft Operations; Eaton Corporation, AIL Division; 
Boeing Military Airplanes; and General Electric. 

Power Plant: four General Electric F101-GE-102 turbo
fans; each 30,780 lb thrust. 

Accommodation: four: pilot, copilot, and two systems 
operators (offensive and defensive). 

Dimensions: span spread 136 ft 811.! in, fully swept 78 ft 
211.1 in, length 147 ft, height 34 ft. 

Weights: empty, equipped 192,000 lb, gross 477,000 lb. 
Performance: max speed at low level high subsonic 

(supersonic at altitude); range intercontinental 
Armament: three internal weapons bays capable of ac

commodating in a nuclear role 24 AGM-69 SRAMs, 12 
B-28 or 24 B-61 or B-63 free-fall nuclear bombs; in a 
nonnuclear role up to 84 Mk 82 (500 lb) bombs or Mk 
36 (500 lb) mines. Provisions exist for the internal 
carriage of eight cruise missiles on a Common Strate
gic Rotary Launcher (CSRL) and external carriage of 
up to 12 cruise missiles on six underfuselage stores 
stations. 

B-2A (ATB) 
Regarded as a program of the highest priority, the 

Advanced Technology Bomber (ATB), or B-2 as it is now 
officially known, was rolled out during ceremonies at Air 
Force Plant 42 in Palmdale, Calif., on November 22 last 
year. Of "flying wing" configuration, the B-2 has a cen
tral "fuselage" bulge accommodating a two- or three
man crew and the main weapons bay; on each side are 
mounted two nonafterburning turbofans, with stream
lined overwing intake ducts and shielded overwing trail
ing-edge nozzles. Internal weapon capacity will be 
smaller than that of the B-1 B. 

The date for the first flight remains classified, but the 

first operational aircraft will be delivered to Whiteman 
AFB, Mo., in mid-1991, with the B-2 assuming the high
threat penetration role of the B-1 B during the final years 
of that decade. Sophisticated technologies, in particular 
the use of low-observable (stealth) techniques, provide a 
low probability of engagement by currently projected 
Soviet air defenses, ensuring the system's effectiveness 
well into the next century. The Air Force plans to deploy 
132 B-2s in the 1990s at a program cost of $42.5 billion 
(FY '81 dollars). 
Prime Contractor: Northrop Corporation, with Boeing, 

LTV, and General Electric as key members of the devel
opment team. 

Power Plant: four General Electric F118-GE-100 turbo
fans. 

Dimensions (approx): span 172 ft, length 69 ft, height 
17ft. 

B-52G/H Stratofortress 
Although the B-1 B is operational and the B-2 under 

development, the B-52 remains a vital element in the 
SAC inventory. The 261 B-52s currently operational are 
capable of delivering a wide range of weapons, including 
conventional and nuclear bombs, air•launched cruise 
missiles, and nuclear-tipped air-to-surface short-range 
attack missiles. Apart from their primary nuclear mis
sion , the B-52s can be deployed in various conventional 
roles, including show of force, maritime interdiction, 
precision strikes, and defense suppression. Other collat
eral missions in recent years have included sea-surveil
lance flights, aerial minelaying and antisurface warfare 
operations in cooperation with the US Navy, and support 
for NATO exercises. 

The two versions still in service are the B-52G, which 
introduced important changes, including a redesigned 
wing containing integral fuel tanks, fixed underwing 
external tanks, a new tail fin of reduced height and 
broader chord, and a remotely controlled tail gun turret 
that allowed the gunner to be repositioned with the rest 
of the crew; deliveries began in February 1959, and 193 
were built; and the B-52H, the final version, which 
switched to TF33 turbofans, providing increased unre-
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fueled range, and which has improved defensive arma
ment, including a20-mm Vulcan multi barrel tail gun; 102 
were bu ilt, with deliveries starting in May 1961. 

During the early 1970s, all B-52Gs and Hs were modi
fied to carry AGM-69A short-range attack missiles 
(SRAMs). Additionally, all Gs and Hs have been equipped 
with an AN/ASQ-151 electro-optical viewing system 
(EVS), using forward-looking infrared (FUR) and low
light-level TV sensors to improve low-level flight capabili
ty. Under USAF improvement programs begun in 1974, 
these models have been progressively updated with 
Phase VI avionics. These include ALQ-122 SNOE (smart 
noise operation equipment) and AN/ALQ-155(V) ad
vanced ECM; an AFSATCOM kit permitting worldwide 
communications via satellite; a Dalmo Victor ALR-46 
digital radar warning receiver; Westinghouse ALQ-153 
pulse-Doppler tail warning radar; and an improved ITT 
Avionics ALQ-117 Pave Mint or ALQ-172 ECM jamming 
system. The G/Hs have also been fitted with a digital
based solid-state offensive avionics system (OAS) that 
includes inertial guidance, Tercom (terrain comparison) 
guidance, and microprocessors to upgrade their naviga
tion and weapons delivery systems, This program was 
completed in 1986. 

Because of the long range and diversified payload 
capabilities of their aircraft, two B-52G ALCM wings have 
been assigned to support conventional operations by 
employing airpower over great distances on short notice. 
With the continued improvement of Soviet defenses and 
the development and deployment of USAF's next-gener
ation bombers, the role of the B-52 is changing to ALCM 
(AGM-86) carrier. A typical profile would see multiple 
ALCM launches at high altitude, often followed by B-52 
low-level descent to attack additional targets using grav
ity weapons or SRAMs. USAF completed deployment of 
AGM-86s on 98 on-line B-52Gs, each with 12 external 
cruise missiles, in December 1984. As B-1Bs entered 
service, USAF also began deployment of ALCMs on 95 
B-52Hs. Completion of this program is scheduled for FY 
'90, Full-scale production of the Common Strategic Ro
tary Launcher (CSRL), which will permit internal car
riage of eight additional AGM-86s in the B-52H, is under 
way. This will allow a total ALCM offensive weapon load 
of 20 cruise missiles. Full operational capability for this 
system at all SAC B-52H bases is scheduled for late 
summer 1993. 

All 69 non-ALCM modified B-52Gs, equipping fou r 
SAC units, had, by October 1 last year, assumed a prima
ry conventional role. They achieved full operational ca
pability in June 1985 in support of naval antisurface 
warfare operations through Harpoon employment, Two 
full squadrons are equipped for this role, based at Loring 
AFB, Me., for Atlantic operations, and at Andersen AFB, 
Guam, for Pacific operations. 

Additionally, flight testing began in 1986 of an integrat
ed conventional stores management system (ICSMS) for 
installation on the 69 non-ALCM B-52Gs. The ICSMS 
enables aircraft normally configured for the carriage of 
nuclear weapons to carry conventional weapons by re
arranging data stored in the weapon systems computer, 
using a preprogrammed removable software cassette. 
IOC for the system was scheduled for last year. Future 
plans call for an increase in the number of B-52G/Hs 
assigned to the dual-role mission, capable of both nu
clear and theater warfare, although the FY '90 budget 
proposals call for the deactivation of one squadron be
ginning in FY '90. (Data for B-52G, except where noted.) 
Contractor: Boeing Military Airplanes, 
Power Plant: eight Pratt & Whitney J57-P-43WB turbo

jets; each 13,750 lb thrust. 
Accommodation: two pilots, side by side, plus navigator, 

radar navigator, electronic warfare officer, and fire con
trol system operator (gunner). 

Dimensions: span 185110 in, length 1601110.9 in, height 
40 ft 8 in. 

Weight: G/H models gross more than 488,000 lb. 
Performance (approx): max level speed at high altitude 

595 mph, service ceiling 55,000 fl, range more than 
7,500 miles. 
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FB-111A (J. Gaffney) 

Armament: G model has four 0.50-caliber guns in tail 
turret; H model has 20-mm gun. G/H models carry 
eight SRAMs and nuclear free-fall bombs internally 
and 12 AGM-86B ALCMs instead of SRAMs externally. 
Provision for eight more ALCMs instead of SRAMs 
internally on H model. Alternatively, modified G mod
els can carry eight to 12 Harpoons in underwing clus
ters. 

FB-111A 
Capable of providing high-precision, low-alt itude 

weapons delivery in all weather, day or night, the 
FB-111 A is a two-seat, medium-range, supersonic strate
gic bomber version of the swingwing F-111, developed 
originally to provide SAC with a replacement for early 
versions ofthe Stratofortress and supersonic B-58A Hus
tlers. The first of 76 production aircraft flew in July 1968, 
and the initial delivery was made in October 1969 to the 
340th Bomb Group; 61 aircraft remain. Although the 
FB-111A primary mission is nuclear deterrence, its con
ventional weapons capability suits it to dual-role use. 
FB-111s will remain operational into the next century. 
Operational units equipped with FB-111 As are the 380th 
and 509th Bomb Wings. 
Contractor: General Dynamics Corporation. 
Power Plant: two Pratt & Whitney TF30-P-7 turbofans; 

each 20,350 lb thrust with afterburning. 
Accommodation: two, side by side. 

F-4D 

F-4E 

F-4G 

Dimensions: span spread 70 ft O in, fully swept 33 ft 11 in, 
length 73 ft 6 in, height 17 ft 1.4 in . 

Weight (approx): gross 100,000 lb, 
Performance: max speed at 36,000 ft Mach 2.5, service 

ceiling more than 60,000 ft, range 4,100 miles with 
external fuel. 

Armament: up to four AGM-89A SAAM air-to-surface 
missiles on external pylons, plus two in the weapons 
bay, or six nuclear bombs, or combinations of these 
weapons; provision for up to 31,500 lb of conventional 
bombs. 

Fighters 
F-4 Phantom II 

Although the F-4 continues to be replaced by the F-15 
and F-16 in active USAF units, many hundreds are still 
operational. Designed in the mid-1950s, the F-4 has 
moved to a predominantly air-to-ground role, although it 
retains residual air-to-air capability. Continuous updat
ing has maintained the effectiveness of the F-4, and 
under a 1986 contract the navigation and weapons deliv
ery systems on some USAF and ANG F-4s will be modi
fied. First version supplied to USAF was the F-4C, a two
seat twin-engine all-weather tactical fighter with J79-
GE-15 turbojets, dual controls, an inertial navigation 
system, and boom flight refueling. F-4Cs still equip a few 
Air National Guard units. The F-4D introduced major 
systems changes, including new weapon ranging and 
release computers to increase accuracy in air-to-air and 
air-to-surface weapon delivery. F-4Ds equip both Air 
Force Reserve and Air National Guard units. All AFRES 
F-4s will be repainted gray-on-gray by 1990 to make them 
lessv sibleaihigh altitudes. The.F-4E wa,;developed asa 
multi role fighter capable of performing counterair, close 
support, and interdiction missions. A 20-mm Vulcan 
multibarrel gun is fitted, together with an improved fire
control system and an additional fuselage fuel tank. 
Leading-edge slats, to improve maneuverability, were 
retrofitted to all USAF F-4Es. In addition, from early 1973, 
some were fitted with Northrop's target-identification 
system electro-optical (TISEO) as an aid to positive long
range visual identification of airborne or ground targets. 
System improvements include the Pave Tack system, 
which provides a day/night adverse weather capability to 
acquire, track, and designate ground targets for laser, 
infrared, and electro-optically guided weapons; the Pave 
Spike day tracking/laser ordnance designator pod, for 
use with "smart" weapons; and a digital intercept com
puter that includes launch computations for USAF AIM-9 
and AIM-7 missiles, All ANG F-4Ds and Es are being 
modified to carry AIM-9UM Sidewinder missiles; the 
F-4E version will also be equipped with improved 
AGM-65D Maverick TV-guided missiles and a new area
denial submunition, the CBU-87/89. The F-4G "Ad
vanced Wild Weasel" is a modified F-4E with its gun 
replaced by AN/APR-38 electronic warfare equipment 
that enables it to detect, identify, and locate enemy ra
dars and then direct against them weapons for their 
destruction or suppression. A performance upgrade 
program (PUP) is currently under way, aimed at upgrad
ing the system's signal processor (Phase I) and extend
ing the frequency range (Phase II). Installation of Phase I 
computers began last year. Primary armament includes 
Shrike (AGM-45) and HARM (AGM-88). (Data for F-4E.) 
Contractor: McDonnell Aircraft Company, Division of 

McDonnell Douglas Corporation. 
Power Plant: two General Electric J79-GE-17 A turbojets; 

each 17,900 lb thrust with afterburning. 
Accommodation: pilot and weapon systems operator in 

tandem. 
Dimensions:span 38 ft 7½ in, length 63ft0 in, height 16 

ft5½ in. 
Weights: empty 30,328 lb, gross 61,795 lb, 
Performance: max speed at 40,000 ft Mach 2.0 class, 

range with typical tactical load 700 miles. 
Armament: one 20-mm M61A1 multibarrel gun; provi

sion for up to four AIM-7E Sparrow, AGM-45A Shrike, 
AGM-88A HARM, or AIM-9 Sidewinder missiles on four 
underfuselage and four underwing mountings, or up 
to 16,000 lb external stores. 

F-SE/F Tiger II 
Developed as the successor to Northrop's F-5A export 

fighter, the Tiger II was intended primarily to provide 
America's all ies with an uncomplicated air-superiority 
tactical fighter that could be operated and maintained 
relatively inexpensively. The single-seat F-SE, first flown 
in August 1972, is basically a VFR day/night fighter with 
limited all-weather capability. Design emphasis is on ma
neuverability rather than high speed, notably through 
the use of maneuvering flaps, Well over 1,000 F-5Es and 
two-seat F-5Fs were delivered through early 1987, when 
the last two aircraft were delivered to an export custom
er. 

TAC, assisted by ATC, trains pilots and technicians of 
user air forces. For this purpose, 20 F-5Es were supplied 

AIR FORCE Magazine / May 1989 



to USAF, beginning in April 1973, before deliveries to 
foreign governments began the following year. TAC also 
operates two "aggressor squadrons" of camouflaged 
F-5Es, simulating late-model MiG threat aircraft, in "Red 
Flag " exercises at Nellis AFB, Nev. Similar training is 
provided by F-5Es of the 527th Tactical Fighter Training 
Aggressor Squadron, USAFE, at RAF Alconbury, En
gland; and by PACAF's 26th Tactical Fighter Training 
Squadron, located at Clark AB, Philippines. However, 
this year, F-16s will beg in replacing the F-Ss for the ag
gressor mission 

In a program planned to upgrade USAF's 74 F-5Es and 
Fs, the current APO-153 radar will be replaced by a new 
AN/APQ-159(V)5 or ANIAPQ-159(V)6 radar, respectively, 
doubling detection range and incorporating off-bore
sight target acquisition and track-while-scan. 
Contractor: Northrop Corporation, Aircraft Division. 
Power Plant: two General ElectricJ85-GE-21 B turbojets; 

each 5,000 lb thrust with afterburning. 
Accommodation: pilot only. 
Dimensions: span 26 ft 8 in, length 47 ft 4'¥4 in, height 

13 ft 41/4 in. (F-5F length 51 ft 4 in, height 13 ft 2 in.) 
Weights: empty 9,723 lb, gross 24,722 lb. 
Performance (at 13,350 lb): max level speed at 36,000 ft 

Mach 1 .64, service ceiling 51,800 ft, range with max 
fuel, with reserve fuel for 20 min at SIL (with external 
tanks retained), 1,543 miles. 

Armament: two AIM-9 Sidewinder missiles on wingtip 
launchers; two M39-A2 20-mm cannon in nose, with 
280 rounds per gun (one20-mm in F-5F); upto 7,000 lb 
of mixed ordnance on four underwing attachments 
and one underfuselage station . Optional armament 
and equipment includes AGM-65 Maverick, laser
guided bombs, and centerline multiple ejector rack_ 

F-15 Eagle 
As USAF's primary air-superiority fighter, the F-15 has 

been replacing the F-4 progressively since the 
mid-1970s_ The original single-seat F-15A and two-seat 
F-15B were followed in June 1979 by the F-15C and 
F-15D, respectively, with 2,000 lb of additional internal 
fuel and provision for carrying conformal fuel tanks 
(CFTs), Basic F-15 equipment included a Hughes Air
craft APG-63 lightweight X-band pulse-Doppler radar for 
long-range detection and tracking of small high-speed 
objects down to treetop level. Under ongoing contracts 
initiated in February 1983, the F-15 is undergoing a 
multistage improvement program (MSIP). Improvements 
include a programmable armament control set (PACS), 
improved central computer, MIL-STD 1760 incorpora
tion, an expanded tactical electronic warfare system 
(TEWS) providing improvements to the ALR-56C radar 
warning receiver and ALQ-135 countermeasures set, and 
provision for AMRAAM air-to-air missiles, augmenting 
the existing AIM-7 and AIM-9 air-to-air capability. Deliv
ery of MSIP-equipped F-15s began in June 1985, An 
overload warning system, permitting safe maneuver to 
9g throughout most of the flight envelope at flight de
sign gross weights, is now being delivered in F-15C/Ds 
and is being retrofitted to earlier aircraft. 

The F-15E is USAF's new two-seat, dual-role, totally 
integrated fighter for all-weather air-to-air and deep in
terdiction missions_ The demonstrator was a modified 
two-seat F-15B with the rear cockpit upgraded to include 
four multipurpose CRT displays for radar, weapon selec
tion, and monitoring of enemy tracking systems. Produc
tion F-15Es also have front cockpit modifications. in
cluding redesigned controls, a wide field of view head
up display, and three CRT multipurpose displays. The 
F-15E is capable of carrying up to 24,500 lb of ordnance. 
The digital, triple-redundant Lear Siegler flight-control 
system permits coupled automatic terrain following, and 
navigational accuracy is improved by a Honeywell ring 
laser gyro INS. For low-altitude, high-speed penetration 
and precision attack on tactical targets at night and in 
adverse weather, the F-1 SE carries a high-resolution 
Hughes APG-70 radar and LANTIRN (Low-Altitude Navi
gation and Targeting Infrared for Night) pods, with wide
field forward-looking infrared (FLIR). 

To accommodate the new avionics, internal fuel ca
pacity is reduced slightly, but the F-15E is fitted with 
CFTs, adapted to carry ordnance tangentially to reduce 
drag. In addition to its primary load of guided and un
guided bombs and other air-to-ground weapons, the 
F-15E retains its air-superiority performance and weap
ons, Armament options include AIM-7F and M Sparrow. 
AIM-9J, L, M, and P Sidewinder, and AIM-120AAMRAAM, 
as well as AGM-65 Maverick, GBU-121-24 laser-guided 
bombs, and GBU-15 glide bombs- A new engine bay has 
been developed by McDonnell Douglas to allow installa
tion of either General Electric F110 or Pratt & Whitney 
F100 engines, and Pratt & Whitney's improved F100-
PW-220 engines. Other improvements include foam 
filled fuel tanks for greater survivability, higher-rated 
generators, and an improved environmental control sys
tem. The first ofthree prototypes flew in December 1986, 
and the first production F-15E was delivered to the 405th 
TTW at Luke AFB, Ariz .. in April last year. The first opera
tional F-1 SE wing will be the 4th TFW at Seymour John
son AFB, N. C., which received its first aircraft on Decem-
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ber 29, 1988. Procurement of 392 F-15E Eagles is 
planned, with 134 already procured, and a further 36 
planned for FY '90, Multiyear procurement is envisaged 
for FY '90-93. IOC is scheduled for later this year. 

Planned production of all models of the F-15 totals 
1,266 aircraftfor USAF, plus the original 20 R&D models, 
by the mid-1990s. Units already equipped with Eagles 
include TAC's 57th FWW, 325th and 405th TTWs, and 1st, 
33d, and 491h TFWs; USAFE's 32d TFS and 36th TFW; 
and PACAF's 18th TFW. First US air defense squadron to 
receive Eagles was the 48th FIS at Langley AFB, Va., 
followed by the 318th FIS at McChord AFB, Wash., and 
the 5th FIS at Minot AFB, N. D, In addition, the 57th FIS at 
NAS Keflavik, Iceland, received its first aircraft for the air 
defense role in July 1985. AAC's base at Elmendorf has 
been operational since 1982 in support of air defense. 

Equipment of ANG units with F-1 SNB aircraft began in 
1985 with the 159th TFG, followed by the 116th TFW in 
1986, the 154th Composite Group in 1987, and the 102d 
FIW in 1988. 

In response to a USAF request made in 1983. McDon
nell Douglas is developing and flight testing an ad
vanced technology version of the F-15 with short takeoff 
and landing (STOL) and new maneuvering capabilities, 
designated F-15 S/MTD (STOUManeuvering Technology 
Demonstrator~ Flight trials began on September 7 last 
year, initially to explore basic handling with active ca
nards installed forward of the wings. Rectangular two
dimensional jet nozzles have been added in recent 
months, to evaluate their usefulness in vectoring engine 
thrust during takeoff and in-flight maneuvers, and for 
thrust reversal to shorten the landing run. The aircraft is 
expected to be capable of takeoff with full internal fuel 
and a 6,000 lb external payload from a 1,500 ft runway; 
landing run with payload expended is expected to be 
under 1,250 ft on a wet runway. Flying control, engine, 
steering, and braking functions are integrated with exist
ing F-15 controls through a digital fly-by-wire system to 
take optimum advantage of the aircraft's added capabili
ty while reducing the pilot's work load. Radar, infrared, 
and inertial navigation systems will generate data to 
locale the runway and furnish guidance cues. (Data for 
F-15C. except where stated.) 
Contractor: McDonnell Aircraft Company, Division of 

McDonnell Douglas Corporation. 
Power Plant: two Pratt & Whitney F100-PW-100 turbo

fans; each approx 23,830 lb thrust. Improved F100-
PW-220 will equip new F-15s. 

F-16C 

Accommodation: pilot only in F-15AIC; two seats in 
F-15B/DIE. 

Dimensions: span 42 fl 9:Y• in, length 63 It 9 in, height 
18 ft 511., in . 

Weights: empty 27,300 lb, gross 68,000 lb in F-15NB/C/ 
D; gross 81,000 lb in F-1 SE. 

Performance: max speed Mach 2,5, service ceiling 
60,000 ft, ferry range, with external fuel tanks, more 
than 2,878 miles; with CFTs, 3,570 miles. 

Armament: one internally mounted M61A1 20-mm six
barrel cannon; four AIM-9UM Sidewinder and four 
AIM-7FIM Sparrow air-to-air missiles, or eight 
AMRAAMs, carried externally. Provision for carrying 
up to 24,500 lb of ordnance on weapon stations on 
F-15E. 

F-16 Fighting Falcon 
The F-16 was developed to replace F-4s in the active 

force and to modernize the air reserve forces. Advanced 
technologies incorporated from the start in the single
seat F-16A and two-seat F-16B versions made them two 
of the most maneuverable fighters ever built. The ad
vances include decreased structural weight through the 
use of composites, decreased drag resulting from re
duced static stability margin, fly-by-wire flight controls 
with side stick controller, high g tolerance/high visibility 
cockpit with a 30-degree reclined seat and single-piece 
bubble canopy, blended wing-body aerodynamics with 
forebody strakes, and automatically variable wing lead
ing-edge flaps. The F-16 is powered by a single after
burning turbofan. Equipment includes a multimode ra
dar with clutter-free look-down capability, advanced 
radar warning receiver, a head-up display, internal chaff 
and flare dispensers, and a 500-round 20-mm internal 
gun, The aircraft also has provisions for ECM. 

The F-16 entered operational service with TAC's 388th 
TFWat Hill AFB, Utah, in January 1979. Production ofthe 
F-16A and Bfor USAF ended in 1985. However, USAF and 
NATO operators are cooperating in an operational capa
bilities upgrade (OCU) program. The OCU program im
proves the radar, fire control computer, stores manage
ment computer. and avionics software, giving F-16NBs 
the ability to utilize next-generation air-to-air and air-to
surtace weapon systems. 

A forward-looking plan for the aircraft, known as the 
Multinational-Staged Improvement Program (MSIP), was 
implemented by USAF in February 1980 to assure the 
aircraft's capability to accept systems under develop
ment, thereby minimizing retrofit costs. As a first stage, 
all F-16s delivered since November 1981 have had built
in structural and wiring provisions and systems architec
ture that expand the single-seater's multirole flexibility. 
Stage two was applicable to the improved F-16C (single
seat) and F-16D (two-seat) versions, of which deliveries 
to USAF began in July 1984. Current aircraft have a 
Westinghouse APG-68 multimode radar with increased 
range and advanced ECCM, and advanced cockpit dis
plays including a wide-angle head-up display with FLIR 
video. Shrike antiradiation missiles and multitarget 
AMRMM compatibility were recently added to the 
F-16C/Ds. Also introduced were system improvements 
that include installation of a LANTIRN navlattack system, 
GPS, EEGS, digital flight controls, automatic terrain fol
lowing, advanced IFF, increased T-O weight and maneu
vering limits, an 8,000-hour airframe and 9g capability. 
The airborne self-protection jammer (ASPJ), ALR-74 or 
ALR-56M advanced radar warning receiver, ALE-47 im
proved defensive countermeasures, increased perfor
mance F1 00-PW-229 and F110-GE-129 IPE engines, and 
full HARM/Shrike missile capability will follow. 

A sophisticated research variant of the F-16. known as 
the AFTI/F-16, continues in use at Edwards AFB, Calif .. to 
test and evaluate advanced fighter technologies, includ
ing flight control systems, pilol/vehicle interface, an au
tomated maneuvering attack system, an advanced weap
on interface, and close air support technologies. 

Up to 270 of the original F-16As are being modified to 
F-16 (ADF) standard under a contract awarded in Octo
ber 1986, to meet USAF's requirement for an air defense 
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fighter to replace aging F-106s and F-4s in eleven ANG 
continental air defense squadrons. The APG-66 radar of 
these aircraft will be upgraded with an AMRAAM data 
link, provisions for AIM-7 Sparrows, improved ECCM, 
and improved capability against cruise missiles. New 
equipment will include HF radio, an IFF interrogator, ID 
light, a crash-survivable flight data recorder, and provi
sions for GPS. Armament will include the M61 gun and 
up to six missiles, including combinations of Sparrows, 
AMRAAMs, and Sidewinders, The F-16 (ADF) enters ser
vice this year, with the last modified aircraft due in 1991. 

A further version, known as Agile Falcon or MSIP IV, 
with 25 percent larger composite wings, minor aerody
namic changes, and the IPE engine, is being pursued in 
the co-predevelopment stage, with the possibility of con
ducting a codevelopment and coproduction program 
with the European Participating Governments {EPG) of 
the F-16 Multinational Fighter Program {MNFP). A paral
lel effort is under way for an F-16NB mid-life upgrade 
(MLU). The F-16 MLU will further enhance the capability 
of the F-16NBs while achieving maximum avionics com
monality to the Agile Falcon. 

Derivative F-16s are also being considered as close air 
support/battlefield air interdiction (CAS/BAI) aircraft 
(A-16) and as tactical air reconnaissance platforms, Fu
ture development and applications of the F-16 will be 
monitored under a program known as Falcon Century. 
USAF plans a total buy of 2,609 F-16s through FY '94. To 
date, 1,859 have been funded, with 1,562 to be delivered 
by the end olFY '89. 

F-16s are standard equipment with 27 TAC, USAFE, 
and PACAF units and are progressively replacing older 
aircraft in the AFRES and ANG. F-16As also equip 
USAF's Thunderbirds air demonstration squadron. Over 
1.100 more have been delivered to, or ordered for, the air 
forces of Bahrain, Belgium, Denmark, Egypt, Greece, 
Indonesia, Israel, the Netherlands, Norway, Pakistan, 
Singapore, South Korea, Thailand, Turkey, Venezuela, 
and the US Navy. Japan is planning to produce, in con
junction with the USG, a variant of the F-16 to be called 
FSX. (Data for F-16C.} 
Contractor: General Dynamics Corporation. 
Power Plant: one augmented turbofan. General Electric 

F110-GE-100 {27,600 lb thrust) and Pratt & Whitney 
F100-PW-220 {23,450 lb thrust) are alternative stan
dard engines, 

Accommodation: pilot only. 
Dimensions: span over missiles 32 ft 9:V• in, length over

all 49 ft 4 in, height 16 ft 8½ in. 
Weights: empty (F1 00-PW-220) 18,335 lb, (F110-GE-100) 

19,100 lb; gross 42,300 lb. 
Performance: max speed Mach 2 class, service ceiling 

more than 50,000 fl, ferry range more than 2,000 miles. 
Armament: one M61A1 20-mm multibarrel cannon, with 

500 rounds, mounted in fuselage; wingtip-mounted 
infrared missiles; seven other external stores stations 
for fuel tanks and air-to-air and air-to-surface muni
tions. 

ATF {YF-22A and YF-23A) 
The aim of the Advanced Tactical Fighter (ATF) pro

gram is to produce the next-generation air-superiority 
fighter as a follow-on to the F-15 to counter the threat 
projected for the mid-19905 and beyond. ATF will be 
designed to penetrate high-threat enemy airspace and 
support Airland Battle forces with a first-look, first-kill 
capability against multiple targets, It will combine a 
highly maneuverable airframe at both sub- and super
sonic speeds with low-observable "stealth" technolo
gies, sustained supersonic cruise capability without the 
use of afterburners, and advanced, significantly integrat
ed avionics and weapon systems, permitting simulta
neous engagement of multiple targets. To this end, 
VHSIC common signal processors are being developed 
to communicate with and tie together such avionics 
elements as radar, infrared search and track, and collec
tions of major offensive and defensive functions. Pro
jected armament includes such existing and planned 
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weapons as AIM-9 Sidewinder and AMRAAM air-to-air 
missiles as well as -an internal gun. Program emphasis 
from the outset has been on achieving a proper balance 
of reliability/supportability. affordabilit y, survivability, 
and performance. 

In 1986, the program was restructured to incorporate 
the development of prototype vehicles, implement Pack
ard Commission recommendations, emphasize "fly be
fore buy" competition, and reduce techn ical/cost risk for 
full-scale development {FSD~ In October of the same 
year USAF awarded contracts to the Lockheed and Nor
throp Corporations to enter the 50-month demonstra
tion/validation phase of the program. First flight of the 
prototype aircraft {Lockheed YF-22A and Northrop 
YF-23A) is expected in early 1990. FSD is scheduled to 
begin in FY '91 . USAF has a stated requirement for 750 
ATFs, with IOC by the mid-19905. Lockheed has teamed 
with Boeing and General Dynamics, Northrop with 
McDonnell Douglas. Simultaneous demonstration and 
validation of ground-based avionics prototypes and de
velopment of ground-test General Electric YF120 and 
Pratt & Whitney YF119 prototype engines are also under 
way. Both aircraft will be required to fly with GE and P&W 
engines. 

F-111 
Maintaining USAF's around-the-clock, long-range, in

terdiction mission, four versions of this pioneer variable
geometry tactical aircraft were built, Deliveries of pro
duction F-111As to the first operational wing began in 
October 1967, and 141 were built. This version served 
with distinction in SEA in 1972-73 and currently equips 
the 366th TFW. The A was superseded in production by 
the F-111E, with modified air intakes that improved en
gine performance above Mach 2.2. Ninety-four were 
built, and most of these serve with the 20th TFW, based at 
RAF Upper Heyford in the UK, in support of NATO. The re
placement of current analog bombing and navigation 
systems with digital equipment is scheduled to begin 
this year, with completion expected in 1993. This will en
able F-111NE aircraft to handle modern guided muni
tions and advanced sensors as well as future systems, 
such as the Global Positioning System {GPS), The 
F-111D was designed with advanced avionics, offering 
improvements in navigation and air-to-air weapon deliv
ery. Ninety-six were built and equip the 27th TFW at Can
non AFB, N. M. The F-111F, of which 106 were built, has 
uprated turbofans. Equipping the 48th TFW at RAF La
kenheath, this version can carry in its weapons bay the 
Pave Tack system, which provides a day/night capability 
to acquire, track, and designate ground targets for laser, 
infrared, and electro-optically guided weapons. 

Production of the F-111 was completed in 1976, Its EW 
capabilities are being updated with the ALQ-1311184 
ECM pod system, and future improvements will include 
AIM-9UM sell-defense capability. In addition to its nu
clear and conventional bombing and missile attack ca
pability, the F-111 can carry up to twelve French Duran
dal parachute-retarded, rocket-boosted, runway attack 
bombs for low-altitude high-speed delivery, and Gator, 

USAF's first air-delivered mine system, which is compati
ble also with the A-7, A-10, F-4, F-15, F-16, and B-52. 

The EF-111A is an ECM conversion of the F-111A (see 
p. 138). SAC has a strategic bomber version, designated 
FB-111A (see p. 134). The Royal Australian Air Force 
acquired 24 F-111Cs for strike duties, four of which were 
subsequently modified for tactical reconnaissance, 
Contractor: General Dynamics Corporation . 
Power Plant: F-111NE: two Pratt & Whitney TF30·P-103 

turbofans; each 18,500 lb thrust with afterburning. 
F-1110: two TF30-P-109 turbofans; each 19.600 lb 
thrust with afterburning. F-111 F: two TF30-P-111 
turbofans; each approx 25,100 lb thrust with after
burning. 

Accommodation: crew of two side by side in escape 
module, 

Dimensions: span spread 63 ft a in, fully swept 31 ft 11.4 
in, length 73 ft 6 in, height 17 fl 1.4 in , 

Weights {F-111 F): empty 47,481 lb, gross 100,000 lb. 
Performance {F-111 F): max speed at Sil Mach 1.2. max 

speed at altitude Mach 2.5, service ceiling more than 
59,000 ft. range with max internal fuel more than 2,925 
miles. 

Armament: two nuclear bombs in internal weapon bay; 
four swiveling wing pylons carrying total external load 
of up to 25,000 lb of bombs, rockets, missiles, or fuel 
tanks. 

F-117A 
Years of secrecy were ended on November 10, 1988, 

when USAF released a first, heavily retouched photo
graph of Lockheed's long-rumored "Stealth fighter. " It 
proved very different in form from any of the artists' im
pressions that had appeared since the program was 
launched in 1978. Even the designation F-19 favored by 
most commentators proved to be incorrect, as the air
craft is known officially as the F-117 A. Few details have 
yet been given officially, except that the F-117A is a 
single-seat twin-engine aircraft operated by the 4450th 
Tactical Group based at the Tonopah Test Range airfield, 
Nev. It first flew in June 1981 and achieved IOC in Octo
ber 1983, according to the Pentagon. Fifty-nine have 
been ordered to date, of which 52 were delivered by last 
November. They had been restricted mainly to night fly
ing, to maintain secrecy, and three were lost in much
publicized accidents. Eighteen specially equipped 
A-7Ds had also been assigned to the 4450th TG as com
panion t rainers. 

The F-117A's designers, in the famous Lockheed 
"Skunk Works" at Burbank, Calif.. have relied on the 
completely new concept of "faceting " to give the aircraft 
its all-important minimal radar signature. The skin pan
els of the arrowhead-shape airframe are divided into 
many small perfectly flat surfaces, which reflect away at a 
variety of angles all signals from probing hostile ground 
or airborne radars. Much of the aircraft's external sur
face is made of radar-absorbent composite materials. 
The engine air intakes and exhaust nozzles are above the 
wings and stubby rear fuselage, respectively, to shield 
them from infrared seekers. 

It is known that the F-117 A can be carried on board a 
C-5 Galaxy with its wings folded or removed. Span has 
been quoted as about 40ft, and the power plant is report
ed to comprise two General Elec1ric F404 nonafterburn
ing turbofans, implying low noise emissions and sub
sonic performance. Fly-by-wire flight controls and a 
powerful stability augmentation system are said to be fit
ted, and to be vital features of an aircraft known to pilots 
as the "Wobbly Goblin." Its primary role is almost cer
tainly low-level precision attack on high-priority targets, 
using internally-stowed air-to-surface missiles. 

Attack and 
Observation 
Aircraft 
A-7D/K Corsair II and YA-7F 

Operated by ANG units in ten stales and Puerto Rico, 
the A-7D Corsair II is a single-seat subsonic close air 
support and interdiction aircraft, of which 459 were de
livered between 1968 and 1976. Thirty-one A-7K combat
capable two-seat training models were delivered from 
April 1981. The A-7Ds have demonstrated outstanding 
target kill capability, initially in Southeast Asia. This is 
achieved with the aid of a continuous-solution naviga
tion and weapon-delivery system, including all-weather 
radar bomb delivery, and is undergoing continuous up
date. Pave Penny laser target-designation pods were in
stalled on 383 A-7Ds. LTV is modifying 75 A-7Ds and 
eight A-7Ks for low-altitude night attack {LANA) capabili
ty, with a wide-angle head-up display, forward-looking 

AIR FORCE Magazine / May 1989 



infrared (FLIR), and automatic terrain following (ATF) 
systems to provide round-the-clock effectiveness_ The 
first LANA-equipped A-7wasdel ivered in July 1987tothe 
150th TFG. LTV has also tested augmented wing flaps 
and spoilers to enhance flight control characteristics. A 
new single-piece windscreen that offers increased visi
bility and greater protection against birdstrike is current
ly being tested by the 162d TFG. 

Under a contract awarded in May 1987, LTV is upgrad
ing two LANA-equipped A-7Ds to supersonic "A-7 Plus" 
configuration, under the official designat ion YA-7F. The 
aim is to provide the Air Force with a close air supporV 
battlefield air interdiction (GAS/BAI) aircraft to support 
the Army's AirLand Battle concept into, and beyond, the 
next decade. Modifications include a lengthened fuse
lage to accommodate a new afterburning engine and 
additional fuel; an airframe-mounted accessory drive 
unit for self-contained ground operations; wing strakes, 
an extended vertical tail, automatic maneuvering flaps , 
trailing-edge flap augmenters, and lift dump spoilers to 
enhance maneuverability; upgraded avionics; and provi
sion for AGM-65 Maverick and AIM-9 Sidewinder missile 
operation. Flight testing is scheduled to begin at Ed
wards AFB, Calif., this spring and will continue until 
1990. Around 335 A-7Ds and Ks could be modified to 
A-7F standard. (Data for A-7D.) 
Contractor: LTV Aerospace and Defense Company (for

merly Vought Corporation). 
Power Plant: one Allison TF41-A-1 nonafterburning 

turbofan; 14,500 lb thrust. 
Accommodation: pilot only. 
Dimensions: span 38 ft 9 in , length 46 ft 11,1, in , height 

16 ft CW• in. 
Weights: empty 19,781 lb, gross 42,000 lb. 
Performance: max speed at S/L 698 mph, ferry range 

with external tanks 2,871 miles. 
Armament: one M61A1 20-mm multibarrel gun; up to 

15,000 lb of air-to-air or air-to-surface missiles, bombs, 
Gator mines, rockets, or gun pods on six underwing 
and two fuselage attachments. 

A-10A/OA-10A Thunderbolt II 
Designed specifically for the close air support (GAS) 

mission, the A-10 offers a combination of large military 
load, long loiter, and wide combat radius. In a typical 
anti armor close air support mission, the A-10, affection
ately nicknamed "Warthog, " could fly 150 miles and 
remain on station for an hour. It can carry up to 16,000 lb 
of mixed ordnance with partial fuel or 12,086 lb with full 
internal fuel. The 30-mm GAU-8/A gun can fire 2,100 or 
4,200 rds/min and provides a cost-effective weapon with 
which to defeat the whole array of ground targets en
countered in the GAS role, including tanks. The A-10 
achieves its survivability through a combination of high 
maneuverability and design features that make it a 
"hard" aircraft Equipment includes an inertial naviga
tion system, head-up d isplay, laser seeker, ECM. target 
penetration aids, sel f-protection systems, and associ
ate<! equipment for Maverick missiles and air-to-air mis
siles. 

Delivery of 713 A-10s was completed in March 1984. 
The first operational squadron was activated at Myrtle 
Beach AFB, S. C., in June 1977, and achieved opera
tional capability in October. Pave Penny laser target
designation pods, In troduced in 1978, are standard 
equ ipment for the alrcratt . The first IR Maverick
equipped A--10 squadron became fully operallonal at 
RAF Bentwaters, UK, In February 1988. Introduction of 
the AIM-9 missile system for self-defense has begun by 
configuring the aircraftto accommodate dual rail adapt
ers with associated launchers. 

Recently, two squadrons from USAF's 81 st TFW at RAF 
Bentwaters moved to the 10th TFW at RAF Alconbury, 
leaving RAF Bentwaters and Woodbridge with lour A--10 
squadrons. TAC A--1 0 units are the 23d and 354th TFWs 
and the 355th nw_ The 57th FWW, Nellis AFB, Nev., also 
has some A-1 Os. AAC's 18th TFS at Eielson AFB, Alaska, 
and PACAF's 25th TFS at Su won AB, Korea, are also A-1 0 
equipped. 

A-10s were the first first-line aircraft to be assigned to 
the ANG; they equip the 128th and 174th TFWs and the 
103d, 104th, and 175th TFGs. A-10s also equip the 
442d and 917th TFWs and the 926th and 930th TFGs of 
AFRES. 

In October 1987, the first of 24 operational and two 
backup OA-10s enlered I.he Inventory of the 23d Tactical 
Air Suppon Squ,adron for use In the forward alr control 
(FAC) mission. These ai rcraft are A-105 that have been 
redeslgnated and are intended to be used also ror com
bat escort, search and rescue, and visual reconnais
sance. The 30-mm GAU-8/A gun is retained as well as 
some or all of the 16,000 lb of ordnance. 
Contractor: Fairchild Republic Company, Division of 

Fairchild Industries. 
Power Plant: two General Electric TF34-GE-100 turbo

fans; each 9,065 lb thrust. 
Accommodation: pilot only. 
Dimensions: span 57ft 6 in, length 53114 in, height 14 ft 

8 in. 
Weights: empty 24,959 lb, max gross 50,000 lb. 
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Performance: combat speed at S/L, clean, 439 mph ; 
range with 9,500 lb of weapons and 1 _7 hr loiter, 20 min 
reserve, 288 miles. 

Armament: one 30-mm GAU-8/A gun; eight underwing 
hard points and three under fuselage for up to 16,000 
lb of ordnance, including various types of free-fall or 
guided bombs; combined eftects munition (CEM) dis
pensers, gun pods, s,x AGM-&5 Maverick missiles, or 
four AIM-9 Sidewinder mlsslles, and jammer pods. 
Chaff and flares carried internally to counter radar- or 
infrared-directed threats. The centerline pylon and the 
two flanking fuselage pylons cannot be occupied si
multaneously. 

AC-130A/H/U Spectre 
Two versions of the AC-130 gunship are currently in 

USAF service_ AC-130As are operated by the Air Force 
Reserve's 711th SOS at Eglin AFB, Fla.; AC-130Hs con
tinue in active service with US Special Operations Com
mand's 1st Special Operations Wing's 16th SOS. 
AC-130As are equipped with two 40-mm cannon, two 20-
mm Vulcan cannon, and two 7.62-mm Miniguns. 
AC-130Hs are similar, except that one 40-mm cannon is 
replaced with a 105-mm howitzer and the 7,62-mm Mini
guns are deleted. Both models are equipped with sen
sors and target-acquisition systems, including forward
looking infrared and low-light-level TV. AC-130Hs are 
equipped for in-flight refueling. Under an improvement 
program announced in spring 1987, AC-130Hs will be 

OV-10A 

fitted with new fire control computers, navigation equip
ment, and sensors by FY '92. 

In July 1987, Rockwell was awarded a contract to cover 
research and development of a new AC-130U side-firing 
gunship to replace the aging and increasingly unsup
portable AC-130A version . A total of twelve AC-130Us will 
be procured, using new C-130H airframes supplied by 
Lockheed, with the aim of producing aircraft capable of 
combining intense firepower with the latest methods of 
target location and increased loiter capability. AC-130Us 
will have a highly accurate suite of 105-mm, 40-mm, and 
25-mm guns that can be slaved to FUR, low-fight-level 
television (LLLTV), or strike radar, permitting night and/ 
or adverse weather operations. ECM will enhance surviv
ability in a low-to-medium threat environment, Apart 
from their primary precision fire support mission, the air
refuelable AC-130Us will be capable of performing other 
special operations roles, including escort, surveillance, 
and reconnaissance/interdiction. Rollout of the first air
craft is expected next year, and it is hoped to complete 
delivery of all twelve aircraft to the 16th SOS by the end of 
1992, with full lOC by 1993. (Data basically as for C-130; 
seep. 142.) 

OA-37B Dragonfly 
A-37B Dragonfly ground support aircraft withdrawn 

f,om operational service with AFRES have been adapted 
for forward air control duty, replacing O-2As in ANG's 
110th, 111th, and 182d Tactical Air Support Groups. 
There are some OA-37Bs in TAC's 602d TACW at Davis
Monthan AFB, Ariz., and at 24th Composite Wing, How-

ard AFB, Panama. Those at Davis-Monthan are being 
replaced by OA-1 Os. 
Contractor: Cessna Aircraft Company. 
Power Plant: two General Electric J85-GE-17 A turbojets; 

each 2,850 lb thrust, 
Accommodation: two, side by side. 
Dimensions: span over tip-tanks 35 ft 1011.! in, length 

excluding fuel probe 28 ft 31/4 in, height 8 ft 1011.! in. 
Weights: empty 6,211 lb, gross 14,000 lb. 
Performance: max level speed at 16,000 ft 507 mph, 

service ceiling 41,765 ft, range with max payload, in
cluding 4,100 lb ordnance, 460 miles. 

Armament: one GAU-2B/A 7.62-mm Minigun installed in 
forward fuselage, four pylons under each wing able to 
carry various combinations of rockets and bombs. 

OV-10A Bronco 
This counterinsurgency combat aircraft, first flown in 

August 1967, was acquired by USAF for use in the for
ward air control role and for limited quick-response 
ground support pending the arrival of tactical fi ghters. A 
total of 157 was delivered to USAF before producl ion for 
the US services ended in April 1969; these equip TAC, 
PACAF, and AAC units. Versions are also in service with 
USN, US Marine Corps, and foreign air forces. 
Contractor: Rockwell International Corporation, Aircraft 

Operations. 
Power Plant: two Garrett T76-G-416/417 turboprops; 

each 715 hp. 
Accommodation: two, in tandem_ 
Dimensions: span 40 ft O in, length 41 ft 7 in, height 15 ft 

2 in. 
Weights: empty 6,893 lb, overload gross weight 14,444 

lb. 
Performance: max spee<I at SIL, without weapons, 281 

mph ; service ceiling 24,000 ft; combat radius with max 
weapon load. no loiter, 228 miles. 

Armament: four fixed forward-firing M60C 7.62-mm ma
chine guns; four external weapon attachment points 
under short sponsons , for up to 2,400 lb of rockets, 
bombs, etc,; fifth point, capacity 1,200 lb, under center 
fuselage. Provision for carrying one Sidewinder mis
sile on each wing and, by use of a wing pylon kit, 
various stores, including rocket and flare pods and 
free-fall ordnance. Max weapon load 3,600 lb. 
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Reconnais
sance and 
Special-Duty 
Aircraft 
SR-71A/B "Blackbird" 

Assigned to the 9th Strategic Reconnaissance Wing at 
Beale AFB, Calif., the multisensored SR-71A Blackbird 
remains the fastest, highest-flying production aircraft yet 
bu ilt, despite more than twenty years of service, Its mis
sion is to respo~d to national and strategic requirements 
and to support theater commanders throughout the 
spectrum of conflict. Advanced equipment is capable of 
specialized coverage of up to 100,000 sq miles of territo
ry in one hour, by day and night, and in all weather. In July 
1976, flown by three USAF crews, the SR-71 set an abso
lute world speed record of 2,193.167 mph over a 15/25 
km straight course, a speed of 2,092,294 mph around a 
1,000-km closed circuit , and a sustained altitude of 
85,069 ft in horizontal flight. Another SR-71A flew from 
New York to London, England, in 1 hr 54 min 56.4 sec in 
September 1974 at an average speed of 1,806.987 mph. 
The prototype flew for the first time in December 1964, 
and delivery of production aircraft began in January 
1966. The SR-71B is a two-seat training version , with 
elevated rear cockpit. Current plans call for withdrawal of 
the Blackbird from service this fall . 
Contractor: Lockheed Corporation. 
Power Plant: two Pratt & Whitney JT11 D-20B (J58) turbo

jets; each 34,000 lb thrust with afterburning. 
Accommodation: crew of two in tandem. 
Dimenslons:span 55117 in, length 107115 in, height 18 ft 

6 in. 
Weights (estimated): empty 60,000 lb, gross 170,000 lb. 
Performance (estimated): max speed at 78,750 ft more 

than Mach 3, operational ceiling above 80,000 ft. 
Armament: none. 

U-2 and TR-1 
Production of the basic U-2 began in the late 1950s. It 

is essentially a powered glider, with high aspect ratio 
wings and lightweight structure, designed to carry out 
strategic reconnaissance for long periods at very high 
altitudes. Fifty-five are believed to have been built, in 
various forms. All have similar dimensions except for the 
U-2R, which has much increased span and length, This is 
now the primary version. A further two U-2Rs, equipped 
with "superpods," are due for delivery this year. Air Force 
U-2s have performed important nonmilitary missions, 
including flights for the Department of Agriculture land 
management and crop estimate programs; photo
graphic work in connection with flood, hurricane, and 
tornado damage; data gathering for a geothermal ener
gy program; and search missions for missing boats and 
aircraft. 

A derivative of the U-2R, the TR-1A, is a single-seat 
tactical reconnaissance aircraft designed for high-al
titude standoff surveillance missions in Europe. Initial 
funding was provided by the FY '79 budget. A total of 26 
aircraft (including one ER-2 for NASA) was ordered 
through FY '86, leaving three to be funded to complete 
the planned inventory of 26 TR-1As for USAF, plus two 
two-seat TR-18s. Each TR-1 is equipped with electronic 
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sensors to provide continuously available, day or night, 
all-weather surveillance of the battle area, or potential 
battle area, in direct support of US and allied ground and 
air forces during peace, crises, and war situations. They 
include an advanced synthetic aperture radar system in 
side-looking airborne radar (SLAR) form and modern 
ECM, The first TR-1A flew on August 1, 1981, and pilot 
training at Beale AFB, Calif., began later that year. The 
first of 14 TR-1s now stationed with USAF's 95111 Recon
naissance Squadron at RAF Alcon bury in the UI< arrived 
in February 1983. Although operating in Europe, they 
remain under the jurisdiction of SAC. (Data for TR-1 Al 
U-2R.) • 
Contractor: Lockheed Corporation. 
Power Plant: one Pratt & Whitney J75-P-13B turbojet; 

17,000 lb thrust. 
Dimensions:span 103110 in, length 63110 in, he ight 1611 

O in. 
Weight: gross 40,000 lb. 
Performance: max cruising speed at over 70,000 ft more 

than 430 mph, range more than 3,000 miles. 
Armament: none. 

RF-4C 
This unarmed multisensor version of the F-4C Phan

tom II was developed to replace the day-only RF-101 for 
day/night, all-weather reconnaissance operations. The 
first production RF-4C flew in May 1964, and 505 were 
built before manufacture ended in December 1973. They 
are operated by four TAC, USAFE, and PACAF tactical 
reconnaissance squadrons and by five squadrons of the 
ANG. The RF-4 was the first tactical aircraft equipped 
with a forward-looking radar capable of simultaneous 
terrain-following and low-altitude navigation. The basic 
aircraft is configured with conventional optical cameras 
for day operations and infrared (IR) sensors for night, 
Both the radar and the camera systems are housed in a 
modified nose, which increases the length of the aircraft 
by 33 compared with the fighter version. Twenty-four 
RF-4Cs were fitted with a tactical electronic reconnais
sance (TEREC) sensor for locating electronic emitters. 
Other equipment includes the ARN-101 digital avionics 
system for improved navigation accuracy and greater 
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SR-71 being refueled by a KC-10A 

reconnaissance capability; and data link transmission of 
TEREC intelligence in near real time to enhance time
liness of information to tactical decision-makers. An ad
vanced radar warning receiver is currently being devel
oped for the RF-4C, but proposals to replace the air
craft's cameras with electro-optical sensors, under the 
joint-service Advanced Tactical Air Reconnaissance Sys
tem (ATARS) program, have been abandoned due to the 
limited long-term survivability of these aircraft. (Data 
similar to F-4.) 

EC-130 
Several variants of the basic C-130 have been pro

duced for specialized missions, including the EC-130E 
ABCCC (known until 1977 as C-130E-II) used as an air
borne battlefield command and control center by the 7th 
Airborne Command and Control Squadron at Keesler 
AFB, Miss., a geographically separated unit of the 28th 
Air Division, Tinker AFB, Okla.; the EC-130E "Volant 
Solo II" electronic surveillance version operated by the 
193d Special Operations Group, ANG, from Middletown, 
Pa.; and the EC-130H "Compass Call" enemy communi
cations jammer operated by the 41st Electronic Combat 
Squadron at Davis-Monthan AFB, Ariz., also a geograph
ically separated unit of the 28th Air Division, and the66th 
Electronic Combat Wing at Sembach AB, West Germany. 
Altogether, 16 EC-130Hs are in service. An upgrade pro
gram was scheduled to start in FY '88. (Data basically as 
for C-130,) 

EC-135, etc. 
Several aircraft in the KC-135 Stratotanker series were 

mod ified for specialized missions during production or 
at a later date. Thirty-nine are modified for strategic 
airborne command and control missions. Five KC•l35A 
tankers were converted for airborne command post use 
by SAC in 1960, Additional aircraft were modified in 
1962, and 17 new production KC-135B turbofan aircraft 
entered the system in 1965. Currently, EC-135A/CIG/H/J/ 
LIP airc raft are assigned to SAC, TAC, PACAF, and 
USAFE. They are fitted with extensive communications 
equipment to support strategic command and control 
missions of their respective CINCs. At least one SAC 
EC-135C is airborne at all times, accommodating a flight 
crew of four, a generalolllcer, and a staff of 18. EC-135Cs 
can be refueled by SAC tankers. Thirteen are in service 
and have been adapted to provide control of Minuteman 
ICBMs. TAC provides overseas deployment control of 
tactical fighters with the EC-135K. Planned modifica
tions to the EC-135 aircraft in FY '89 include continuing 
the ultrahigh frequency line-of-sight system replace
ment. the initial Milstar transition satellite communica
tions terminals, and the Peacekeeper upgrades to air
borne launch control aircraft. Future enhancements 
include full Milstar capability and improved low- and very 
low-frequency radios and antennas. 

Three EC-135N Advanced Range Instrumentation 
Aircraft (ARIA) are operated by ASD's 4950th Test Wing 
as telemetry and voice relay stations to supplement land 
and sea receiver stations for DoD and NASA space and 
missile programs. The aircraft's distinctive bulbous nose 
houses the world's largest airborne steerable antenna. 

Versions of the C-135 Stratolifter series used for recon
naissance include turbofan RC-135Vs and RC-135Ws, 
equipped also for electronic reconnaissance with SAC, 
RC-1355s, and RC-135Us. WC-135Bs, converted 
C-135Bs. provide MAC with atmospheric sampling capa
bility; In addition, a highly instrumented version, deslg• 
nated NKC-135 ALL (Airborne Laser Laboratory), has 
been utilized by USAF asa test-bed In support of the HEL 
(High En.ergy Laser) research program. The primary ob
jecllve was to acquire technology data on laser opera
tions tha1 might have combat potential In lhe airborne 
environment. The NKC-135 has been retired to the Air 
Force Museum. 

In order to minimize the cost of retrofitting the special
purpose 135s with more efficient turbofan engines, 
USAF has installed in some aircraft refurbished Pratt & 
Whitney JT3D-3Bs taken from Boeing 707-100B aircraft 
purchased as surplus from commercial air carriers. 
(Data basically as for C-135.) 

EF-111A Raven 
The EF-111A Raven is a conversion of the basic Gener· 

al Dynamics F-111 A airframe fitted with mainly off-the
shelf components that enable itto accomplish important 
defense suppression missions in worldwide support of 
US tactical strike forces. Its ALO-99E primary jam mer is a 
modification of the Navy ALQ-99 and is carried internally. 
This very powerful system's frequency coverage, reliabil
ity, and effective use of available jamming power enable 
the EF-111 A to suppress extremely dense electronic de
fenses. Other equipment includes self-protection sys
tems from the F/FB-111 (ALQ-137, ALR-62), The crew 
capsule is revised, and a new vertical stabilizer houses 
the ALQ-99E receivers. An upgrade program for the 
EF-111 A is currently under way with improvements to the 
ALQ-99E being undertaken to enable the system to 
counter advanced electronic defenses for the 1990s and 
beyond. 
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Forty-two EF-111As were produced for missions that 
include barrier surveillance jamming, degradation of ac
quisition radars during close air support operations, and 
escort jamming for deep strike missions. Flight testing 
began in March 1977, and the first "production" EF-111s 
were delivered in late 1981 to the 366th TFW at Mountain 
Home AFB, Idaho, where they achieved initial opera
tional capabil ity with the 390th Electronic Combat 
Squadron in December 1983. Second operational loca
tion was at RAF Upper Heyford in the UK, where the first 
EF-111 arrived in February 1984 for the 42d ECS. Aircraft 
from this unit took part in the attack on Libyan targets in 
April 1986. 
Contractor: Grumman Aerospace Corporation. 
Power Plant: two Pratt & Whitney TF30-P-103 turbofans: 

each 18,500 lb thrust with afterbuming. 
Accommodation: crew of two, side by side in escape 

module. 
Dimensions: span spread 63 ft O in, fully swept 31 ft 11.4 

in, length 76 ft O in, height 20 ft O in. 
Weights: empty 55,275 lb, gross 88,948 lb. 
Performance: max combat speed 1,377 mph, service 

ceiling with afterburning at combat weight 45,000 ft, 
combat radius with reserves 230-929 miles, according 
to mission. 

Armament: none_ 

E-3 Sentry (AWACS) 
AWACS is a mobile, flexible, survivable, and jamming

resistant surveillance and command control and com
munications (C3) system capable of all-weather, long
range. high- or low-level surveillance of all air vehicles. 
manned or unmanned, above all kinds of terrain. A modi
fied Boeing 707-3208 (AWACS) carries an extensive 
complement of mission avionics, including computer, 
radar, IFF, communications, display, and navigation sys
tems, The capability of AWACS is provided by its Wes
tinghouse Electric Corporation look-down radar, which 
makes possible all-alt itude surveillance over land or 
water, thus correcting a serious deficiency in earlier sur
veillance systems. 

The E-3 serves a dual role within USAF: as a command 
and control center to support quick reaction deployment 
and tactical operations by TAC units, and as a survivable 
early warning command and control center for identifi
cation, surveillance, and tracking of airborne enemy 
forces and for the command and control of NORAD 
forces over the continental USA. 

Deliveries of the basic production version, designated 
E-3A Sentry, began in March 1977, when the first aircraft 
was handed over to TAC's 552d Airborne Warning and 
Control Wing atTinker AFB, Okla. Twenty-four were built. 
Twenty-two of them, plus two prototypes, have been up
graded to E-3B configuration. Improvements include 
much enhanced computer capabilities, antijam commu
nications, an austere maritime surveillance capability, 
additional radio communications, and five additional 
display consoles. The first E-38 was redelivered to the 
552d AWACW in July 1984. 

A US/NATO Standard E-3A configuration was intro
duced starting with the 25th production USAF Sentry, 
delivered in December 1981. In this version, the data 
processing capability is improved and a maritime detec
tion capability included. Nine were built for USAF, and 
one of the original E-3As was upgraded to this standard. 
NATO operates a further 18, purchased as part of a coop
erative program to upgrade the command and control of 
NATO's air defense forces. Saudi Atabia has five E-35; 
Britain's Royal Air Force and the French Air Force have 
also selected the E-3 for future service. 

In 1984, the ten US Standard E-3A aircraft began their 
upgrade to E-3C, with additional command and control 
capability. 

A $425 million multistage improvement program 
(MSIP) for the E-3 was proposed by ESD, lo be phased 
over five years. Eventually, all USAF and NATO E-3s will 
be equipped with the Joint Tactical Information Distribu
tion System (JTIDS) for antijam digital communications. 
As a first step, Boeing was awarded a contract in May 
1987 for E-3 improvements that include full-scale devel
opment and integration into US and NATO aircraft of an 
ESM system that will detect signals emitted by both 
hostile and friendly targets. Additional enhancements to 
US E-3s will include upgrading of JTIDS to TADIL.J (tac
tical digital information link.J) capability, computer up
grade, and ability to employtheGPS. Full-scale develop
ment of a major radar upgrade under the Radar System 
Improvement Program (RSIP) was due to start last Au
gust, to improve capability against low radar cross sec
tion fighters, cruise missiles, and jammers. IOC for these 
improvements is scheduled for FY '93. 

E-3s assumed a US continental air defense role in 
January 1979, when NORAD personnel began augment
ing TAC E-3 flight crews on all operational NORAD mis
sions by 28th Air Division's 552d AWACW from Tinker 
AFB. Overseas units of the 28th Air Division include the 
960th, 961 st, and 962d AWAC Squadrons based, respec
tively, at NAS Keflavik, Iceland, Kadena AB, Japan, and 
Elmendorf AFB, Alaska. Deployments have been made to 
the Pacific, the Middle East, Southwest Asia, the Mediter-
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ranean area, and Europe. AWACS aircraft are also used 
in support of the US drug enforcement program. 
Contractor: Boeing Aerospace. 
Power Plant: four Pratt & Whitney TF33-PW-100/100A 

turbofans; each 21,000 lb thrust. 
Accommodation: basic operational crew of 20, includ

ing 16 AWACS mission specialists. 
Dimensions: span 145 ft 9 in, length 152 ft 11 in, height 

41 ft 9 in. 
Weight: gross 325,000 lb. 
Performance: max speed 530 mph, service ceiling above 

29,000 ft, endurance six hr on station 1,000 miles from 
base. 

E-4B 
SAC is the Air Force single resource manager for the 

E-4 airborne command post aircraft, the main operating 
base for which is Offutt AFB, Neb. Three E-4Aswere built 
initially to support the National Emergency Airborne 
Command Post (NEACP). Each had a modified Boeing 
747 airframe and provided an interim capability by utiliz
ing existing EC-135 command control and communica
tions (C3) equipment. Four fully developed E-4B Air
borne Command Post aircraft (three of them converted 
from E-4A) now support the NEACP mission. They are 
hardened against the effects of nuclear explosions, in
cluding electromagnetic pulse, equipped for in-flight 
refueling, contain a 1,200kVA electrical system designed 
to support advanced electronics, and have a wide variety 
of communications equipment. This includes a more 
powerful LFNLF system, improved satellite communica
tions system, and communications processing equip
ment. These systems have antijam features and will sup
port operations in a nuclear environment over extended 
ranges. The E-48 system is capable of tying in to com
mercial telephone and radio networks and could, poten
tially, be used for radio broadcasts to the general popula
tion. Additional improvements, to include a data pro
cessing capability and more survivable C3, including 
initial Milstar modification, are planned for FY '89. The 
first E-48 entered service with SAC in January 1980, and 
the first operational mission was flown in March of that 
year. 
Contractor: Boeing Aerospace. 
Power Plant: four General Electric CF6-50E2 turbofans: 

each 52,500 lb thrust. 
Dimensions: span 195 ft 8 in, length 231 ft 4 in, height 

63 ft 5 in . 
Weight: gross 800,000 lb. 
Performance: unrefueled endurance in excess of 12 

hours. 

E-BA Joint STARS 
In September 1985, Grumman received a $657 million 

contract for full-scale development of the USAF/US Army 
Joint Surveillance and Target Attack Radar System (Joint 
STARS). Boeing has modified two 707-320 airframes as 
vehicles for the airborne equipment. Grumman is re
sponsible for subsystems installation, integration, and 

flight testing of the equipment, which will include a 
Norden multimode side-looking radar antenna, some 
25 ft long , faired into the belly of each aircraft. The radar 
will operate in synthetic aperture radar (SAR) mode to 
detect and locate stationary objects, such as parked 
tanks, and will alternate between SAR and Doppler to 
locate and track slow-moving targets. The Joint STARS 
system will then direct attack on the targets, via the Joint 
Tactical Information Distribution System (JTIDS). 

The first modified airframe was delivered to Grumman 
in August 1987, with the second delivered in November 
1988. First flight of a Joint STARS aircraft took place in 
April 1988. The system will be temporarily deployed in 
Europe in FY '90 and '91 to demonstrate its capabilities 
in the NATO environment. After this, a decision will be 
taken on whether or not to proceed to production of 
about 22 operational E-i!As and 88 ground stations to 
receive data from the aircraft. Each E-BA is expected to 
carry a crew of 19 US Army and USAF specialists. 
Contractor: Grumman Melbourne Systems Division. 

E-9A 
Under this designation, two highly modified Boeing 

Canada (de Havilland) DHC Dash BM aircraft are oper
ated by the Air Force A r Defense W1;1apons Center al 
Tyndall AFB, Fla. as airborne platform telemetry relay 
aircraft. Each is equipped with a sensor suite developed 
by the Sierra Research Division of LTV, including an AN/ 
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APS-128D sea surveillance radar in a ventral radome and 
a live-beam, electronically steerable, 75-square-foot 
phased-array telemetry antenna, in a starboard side fu
selage fairing. This is capable of automatically detecting, 
tracking, and relaying data simultaneously from five dis
tinct sources traveling at speeds of Mach 5 or more. It will 
be used for low-altitude over-the-horizon telemetry gath
ering during missile tests and for sea surveillance in 
order to keep boats out of the Gulf Test Range during 
tests. 
Contractor: de Havilland Division of Boeing Canada. 
Power Plant: two Pratt & Whitney Canada PW120A 

turboprops; each 1,800 shp. (No military designation 
on these engines). 

Accommodation: three: pilot, copilot, and systems op
erator. 

Dimensions: span 85 ft O in , length 73 ft O in, height 
24 fl 7 in, 

Weight: gross 33,000 lb fully fueled. 
Performance: max speed at 25,000 ft 245 mph, max op

erational altitude 25,000 ft, loiter time 5 hr. 

EC-18B/D 
The EC-188 Advanced Range Instrumentation Air

craft (ARIA) is a modified former American Airlines Boe
ing 707-320 series transport, of which four h_ave replaced 
some of the EC-135N ARIAsthat were operated by ASD's 
495oth Test Wing. In common with the EC-135 ARIAs, the 
707s are converted to house the world's largest airborne 
steerable antenna in a bulbous nose, with a probe anten
na on each wingtip, and a completely new cockpit con
figu ration. Range, cabin space, and fuel efficiency are all 
increased to provide greater support for the expanding 
ARIA mission, including DoD and NASA space and mis
sile programs. Following conversion, the first EC-18B 
was flown for the first time in February 1985 and entered 
operational service in January 1986. All four were ex
pected to be fully operational last year. A sonobuoy mis
sile impact location system (SMILS) of the kind fitted on 
some USN P-3s is currently under development for the 
EC-18B. 

A $42.6 million contract was recently awarded to Elec
trospace Systems Inc. to modify two Boeing 707s for use 
as dedicated Cruise Missile Mission Control Aircraft 
(CM MCA). Designated EC-18D, they will, after the com
pletion offlighttests in early 1991, be flown by the 4750th 
TW at Wright-Patterson AFB, Ohio, in support of USN 
and SAC missile testing. They will also be capable of 
monitoring and controlling unmanned aerial vehicles. 
Contractor: .Boeing Military Airplanes. 

WC-130E/H 
Modified C-130 Hercules transports, designated 

WC-130E and H, are equipped for weather reconnais
sance duties, including penetration of tropical storms to 
obtain data for forecasting of storm movements. They are 
assigned to the 41 st Rescue and Weather Reconnais
sance Wing of MAC's 23d Air Force and the 403d TAW of 
AFRES. (Data similar to C-130.) 

X-29A Forward Swept Wing 
Demonstrator 

Flight testing of the unique X-29 Forward Swept Wing 
(FSW) multitechnology demonstrator has been under 
way at NASA's Dryden Flight Research Center at Ed
wards AFB, Calif., since December 1984. A reexamina
tion of the FSW principle was made both practical and 
feas ible by the introduction of advanced lightweight 
composite materials that eliminate many of the problems 
encountered with conventional metal construction. Day
to-day management of the program was handed over to 
NASA following acceptance of the aircraft by USAF's 
Aeronautical Systems Division in March 1985. USAF 
manages flight-test support, 

The two X-29 demonstrators were built by Grumman. A 
standard Northrop F-5A forward fuselage and nose land
ing gear and many off-the-shelf components, such as 
F-16 main landing gear and control surface actuators, 
were utilized on each aircraft to reduce costs. Integrated 
with a triplex fly-by-wire flight-control system, the X-29's 
forward-swept wings, made of strong, lightweight graph
ite composites, and its stubby canards, which act as its 
main control surfaces, combine to enhance lift and re
duce drag. In flight, the wings' trailing-edges change 
shape continuously to match flight conditions. The ca
nards, flaperons, and strake flaps at the tail work to
gether to enhance maneuverability. 

The early phase of the flight program, following the 
installation of an improved backup flight-control system 
in the fall of 1985, was aimed at testing stability and 
control loads, flutter, and wing divergence upto 40,000ft 
and at speeds up to Mach 1.5. The first supersonic flight 
took place in December 1985, when preliminary data 
showed Mach 1.03 airspeed at an altitude of 40,000 ft. 
This phase ended in December 1986 after 104 flights. 
Before commencement of the second phase , a cali
brated engine with two thrust measuring systems for 
performance data, a NASA nose boom calibrated for air 
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data measurements, and upgraded instrumentation, 
were installed. On June 8, 1988, this first X-29 made its 
200th flight, a record for a single X-series aircraft. Perfor
mance and asymmetric load testing have been com
pleted , after a total of 242 flights. 

Following allocation of the necessary funding, work 
on design modification and ins1allation of flight test 
instrumentation on the second X-29 began in the sum
mer of 1987. It was expected to begin exploring the low
speed, high-angle-of-attack side of the envelope in the 
spring of this year. 
Contractor: Grumman Corporation. 
Power Plant: one General Electric F404-GE-400 turbo

fan; 16,000 lb thrust class. 
Accommodation: pilot only. 
Dimensions: span 27 ft 2½ in, length overal l 53 ft 

111/4 in, height 14 ft 3½ in . 
Weights: empty 13,800 lb, gross 17,800 lb. 
Performance: max level speed approx Mach 1.6. 

NASP/X-30A 
A National Aerospace Plane (NASP) research pro

gram, initiated jointly by DoD and NASA, could lead to a 
new-generation, economical, reusable, hypersonic air
crafVspace-launch vehicle for military and civilian pur
poses in the twenty-first century. The NASP will take off 
and land horizontally on a runway, like a conventional 
aircraft, and will employ ramjet/scramjet engines burn
ing liquid or slush hydrogen. The Air Force has been 
assigned overall responsibility for the NASP research 
program, with participation from Navy, SDIO, DARPA, 
and NASA. 

The current technology development phase (Phase II) 
of the program began in April 1986, when DoD and NASA 
announced the award of seven contracts for propulsion 
and airframe development. The original propulsion con
tracts were awarded 10 General Electric and Pratt & 
Whitney; original airframe contractors were Boeing, 
Lockheed, General Dynamics, McDonnell Douglas, and 
Rockwell International. Following engine and airframe 
concept reviews in 1987, Pratt & Whitney and Rocket
dyne were selected to continue engine development and 
General Dynamics, McDonnell Douglas, and Rockwell 
were selected to continue airframe design and compo
nent development, with each contractor working openly 
on different areas of materials research. 

An experimental aircraft, designated X-30, will be used 
in the third phase of the program to develop, prove, and 
demonstra1e aerospace plane technolog ies throughout 
the flight envelope for hypersonic cruise and accelera
tion to low earth orbit. Selection of contractors for X-30 
fabrication is expected in late 1990 with a first flight 
anticipa1ed in the mid-1990s. Demonstration of single
stage-to-orbit could occur as early as 1996. 

C-5B 

Transports 
and Tankers 
C-5A/B Galaxy 

This long-range, air-refuelable, heavy logistics trans
port flew for the first time in June 1968. Delivery of 81 
basic C-5As began in December 1969 and was com
pleted by May 1973. Each aircraft is capable of airlifting 
loads up to 291,000 lb, such as two M60 tanks or three 
CH-47 Chinook helicopters, over transoceanic ranges. 
Under a major modification program, initiated in 1978, 
Lockheed produced component kits to extend the ser
vice life of the C-SA's wings by 30,000 flight hours, with
out load restrictions. These kits replaced only the five 
main load-carrying wing boxes, to which other existing 
components were transferred. The use of 7175-T73511 
aluminum alloy provided greater strength and resistance 
to corrosion. Installation of production kits began in 
1982, and modification of all 77 aircraft in the inventory 
was complete by July 1987. In December 1984, the 433d 
MAW at Kelly AFB, Tex., became the first AFRES unit to 
be equipped with "AFRES-owned" C-5As. ANG's 105th 
MAG at Newburgh, N. Y., received its first C-5As in July 
1985_ In October 1987, AFRES's 439th MAW at Westover 
AFB, Mass., also began replacing its C-130s with C-5As. 

To meet an urgent need for additional heavy airlift 
capacity, USAF is acquiring 50 C-58s, generally similar 
to the C-SA, but embodying all the improvements that 
have been introduced since completion of C-5A produc
tion. These include the strengthened wings, General 
Electric TF39-GE-1C turbofans, and updated avionics, 
including Bendix color weather radar and Delco triple 
INS_ The original MADAR (MAifunction Detection Analy
sis and Recording) instrument units are replaced by the 
more advanced MADAR II. The first C-5B flew for the first 
time on September 10, 1985, and was delivered to Altus 
AFB, Okla., on January 8, 1986. Deliveries are scheduled 
for completion this year, the two operational C-5B units 
(each with 23 aircraft) being the 60th MAW at Travis AFB, 
Calif., and the 436th MAW at Dover AFB, Del. As "Bs" are 
delivered, the earlier "A" models are being transferred to 
the ANG and AFR ES. Eighty-five C-5s are now wi1hin the 
purview of the US Transportation Command (USTRANS
COM), wh ich was activated in October 1987. (Data for 
C-58-) 
Contractor: LASC Georgia Division of Lockheed Corpo

ration. 
Power Plant: four General Electric TF39-GE-1C turbo

fans; each 43,000 lb. thrust. 
Accommodation: crew of five, rest area for 15 (relief 

crew, etc.); 75 troops and 36 standard 463L pallets or 
assorted vehicles, or additional 270 troops. 

Dimensions: span 222 ft 8½ in, length 247 ft 10 in, height 
65 ft 1½ in. 

Weights: empty 374,000 lb, max operational payload 
291,000 lb, gross (for 29) 837,000 lb. 

Performance: max speed at 25,000 fl 571 mph, service 
ceiling (at 615,000 lb) 35,750 fl, range with max pay
load 3,434 miles, range with max fuel 6,469 miles. 

C-9A/C Nightingale 
Derived from the DC-9 Srs 30 commercial airliner, the 

C-9A is an aeromedical airlift transport, in service since 
August 1968. Modifications include a special-care com
partment with separate atmospheric and ventilation 
controls. Delivery of 21 to MAC's 375th Aeromedical Air
lift Wing was completed by February 1973; this unit is 
now augmented by the 73d AAS (Assoc) of AFRES, collo
cated at Scott AFB, IIL The Nightingale also performs 
overseas theater aeromedical evacuation missions in Eu
rope and the Pacific. Three specially configured C-9Cs 
were delivered to the 89th Military Airlift Wing at Andrews 
AFB, Md., in 1975 for Presidential and other US govern
mental duties. (Data for C-9A.) 
Contractor: Douglas Aircraft Company, Division of 

McDonnell Douglas Corporation. 
Power Plant: two Pratt & Whitney JT8D-9 turbofans; each 

14,500 lb thrust. 
Accommodation: crew of three; 40 litter patients or 40 

ambulatory patients, or a combination of both, plus 
five medical staff. 

Dimensions: span 93 ft 3 in, length 119 ft 3 in, height 
27 fl 6 in, 

Weight: gross 108,000 lb, 
Performance: max cruising speed at 25,000 fl 565 mph, 

ceiling 35,000 ft, range more than 2,000 miles. 

C-12 Huron 
Thirty military versions of the Beechcraft Super King 

Air 200 were delivered to USAF under the designation 
C-12A. Theirrole is to support attache and military assis
tance advisory missions throughout the world. MAC 
uses two C-12As to train aircrews and to supplement 
support airlif1. C-12As refitted with PT6A-42 engines are 
redesignated C-12E. 
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MAC uses 40 passenger/cargo-capable Super King Air 
8200Cs (C-12Fs) at eleven bases throughout CONUS, 
PACAF, and USAFE for the time-sensitive movement of 
people and cargo. The C-12Fs, along with the C-21A 
aircraft, replaced the CT-39 fleet. The ANG has six C-12Js 
(milita; y versions of the 19-passenger Beechcraft 1900C) 
ordered in FY '85, the first of which was delivered in 
September 1987. (Data for C-12A.) 
Contractor: Beech Aircraft Corporation. 
Power Plant: two Pratt & Whitney Canada PT6A-38 turbo

props; each 750 shp. (C-12F: 850 shp PT6A-42s.) 
Accomm.odatlon: crew of two; up to eight passengers or 

4,764 lb of cargo. Convertible to aeromedical evacua
tion configuration. 

Dimensions: span 54ft6in, length 43119 in, height 15ft 
o in. 

Weight: gross 12,500 lb. 
Performance: max speed at 14,000 ft 301 mph, service 

ceiling 31 ,000 ft, range at max cruising speed 1,824 
miles. 

C-17A 
Funding for the first six production versions of the 

C-17 heavy-lift, air-refuelable cargo transport has been 
approved. Developed to meet US force projection re
quirements, the C-17 will provide intertheater and intra
theater airlift of all classes of military cargo, including 
outsize. It will be able to operate routinely into small , 
austere airfields (3,000 ft x 90 ft) previously restricted to 
C-130s and provide the first capability to airland or air
drop/extract outsize cargo in the tactical environment. 
Th e C-17 will not only enhance US airlift capability 
across the board but will provide much needed force 
structure modernization. The C-17 will be based at ac
tive-duty locations as well as at Air Force Reserve and Air 
National Guard bases. 

McDonnell Douglas was announced as the selected 
prime contractor in August 1981 and received a low-level 
research and development contract the following July. 
This was intended to cover C-17 technologies that would 
also benefit other airl ift programs while preserving the 
option to proceed to full-scale development (FSD) work 
on the C-17. FSD was approved in February 1985. Initial 
procurement funding was authorized in the FY '87 bud
get, together with continued R&D. The first two produc
tion aircraft were funded in FY '88. The FY '89 budget 
approved $941 .1 million for continued R&D as well as 
procurement of four more production aircraft. Six are 
requested in the FY '90 budget proposals. A new plant at 
Macon, Ga., has begun producing majorsubassemblies. 
Subcontractors for the C-17 program include Beech Air
craft Corporation (composite winglets); Delco Elec
tronics Corporation (mission computer and electronic 
display system); Grumman Aerostructures (ailerons, 
rudder, and elevators); GEC Avionics (advanced HUD); 
Lockheed (wing components); LTV Aircraft Products 
(vertical and horizontal stabilizers, engine nacelles) ; and 
Honeywell Inc. (support equ ipment. electron ic flight 
control system, and air data computers). 

Current plans envisage first flight in FY ·so, with IOC 
for 12 aircraft in FY '92, Delivery of the planned buy of 
210 C-17s would be completed by the year 2000. The 
437th MAW at Charleston AFB, S. C., has been desig
nated as the first C-17 unit. 
Prime Contractor: Douglas Aircraft Company, Division 

of McDonnell Douglas Corporation . 
Power Plant: lour Pratt & Whitney F117-PW-100 turbo

fans; each 40,700 lb thrust. 
Accommodation: normal flight crew of two, plus load

master. Provisions for the full range of military airlift 
missions. 

Dimensions: span 165 ft O in, length 175 ft 2 in, height 
58 ft O in. 

Weights: max payload (2.25g) 172,200 lb, gross 580,000 
lb. 

Performance (estimated): normal cruising speed at 
height 518 mph (Mach 0.77), range with 167,000 lb 
payload 2,765 miles. 

C-20A/B Gulfstream Ill 
USAF has acquired eleven off-the-shelf Gulfstream Ill 

transports. each with accommodation to r flw crew and 
14 passengers. ror VIP duffes. to replace aging, fuel
inefficient C-140Bs. Three C-20As and one C-208, deliv
ered to the 89th Military Airlift Wing in FY '83 and FY '84 
under a lease/purchase agreement, were subsequently 
purchased. Anotherseven C-20Bs, with advanced mis
sion communications equ ipment and revised interior, 
were ordered in January 1986. As these were delivered to 
Andrews AFB, Md ., the original three C-20As were trans
ferred to Ramstein AB. West Germany, in support of 58th 
MASs special airlift mission in Europe. The C-20s pro
vide the Special Airlift Mission (SAM) fleet with intercon
tinental range and ability to operate from short runways. 
Contractor: Gulfstream Aerospace Corporation. 
Power Plant: two Rolls-Royce F113-RR-100 turbofans ; 

each 11,400 lb thrust, 
Accommodation: crew of five; 14-18 passengers. 
Dimensions: span 77 ft 10in, length83 It 1 in, height 24 ft 

411.! in. 
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Weight : gross 69,700 lb. 
Performance: max cruising speed 561 mph, service ceil

ing 45,000 ft, range 4,050 miles. 

C-21A 
USAF operates 78 C-21A aircraft (military versions of 

the Learjet 35A). These aircraft, together w ith the 
C-12Fs, replaced the CT-39 fleet and are used to provide 
operational support airl ift from 16 bases for time-sen
sitive movement of people and cargo throughout the 
United States and the Pacific and European theaters, 
including aelomedlcal m ssions if required. In 1987. the 
ANG acquired four C-21 As-to replace its T-39s based at 
Andrews AFB, Md. 
Contractor: Learjet Corporation. 
Power Plant: two Garrett TFE731-2A turbofans; each 

3,500 lb thrust. 
Accommodation: crew of two and up to eight passen

gers or 3,153 lb cargo. Convertible to aeromedical 
evacuation configuration. 

Dimensions: span 39ft 6 in, length 48 It 8 in, height 12 ft 
3 in. 

Weight gross 18,500 lb. 
Performance: cruising speed Mach 0.81, service ceiling 

45.000 It, range with maximum passenger load 2,420 
miles, with maximum cargo load 1,653 miles. 

.. .-• -
C-22B 

Under the designation C-228, four Boeing 727 com
mercial transports have been purchased and are being 
modified for use by ANG on operational support airlift 
missions. Two aircraft will be further modified to accom
modate an additional 1,100 gallons of fuel and landing 
gear rated for 170,000 lb gross landing weight. 

C-23A Sherpa 
Eighteen Sherpa lighl transports were delivered to 

USAF between November 1984 and December 1985. 
They are operated by MAC and cont rolled by CINC• 
USAFE, primari ly to ferry aircraft spares '!nd complete 
engines to bases th roughout Europe. 

First flown on December 23, 1982, the Sherpa is an all
freight version of the Shorts 330 regional airliner, with a 
6 It 6 in square cabin section over an unimpeded hold 
length of 29 It. Through loading is provided via a lar_ge 
forward freight door. a lull-width hydraulically operated 
raar ramp door. and rem(!Vilbte roller conveyors. The 
USAF aircraft are used In the European Distribution Sys• 
tern (EDS) aircraft program, centered on Zweibrilcken 
AB , Germany, with main warehousing fac;Jilies at RAF 
Kemble in the UK and Torrejon AB in Spain. In peace
time, the Sherpas service at least 20 USAF bases, in a 
system analogous with the civil air lreight operation 
carried out by Federal Express in the US. They have 
reduced transit time on delivery of parts from as long as a 
week to only one to four days. 
Contractor: Short Brothers PLC. 
Power Plant: two Pratt & Whitney Canada PT6A-45R 

turboprops; each 1,1 98 shp. 
Accommodation: crew of three ; up to 7,000 lb of freight , 

including lour LD3 containers, and engines the size of 
the F100 series. 

Dimensions: span 74 ft 8 in, length 58 ft 011.! in, height 
16 ft 3 in, 

Weight: gross 22,900 lb. 
Performance: max cruising speed at 10,000 It 218 mph, 

range 789 miles with 2,800 lb payload. 

VC-25A 
USAF has assigned the military designation VC-25A to 

the two specially equipped presidential aircraf t. based 
on Boeing 747-2008 airframes. that will replace the cur
rent primary and backup "Air Force One" transports 
(C-137Cs~ Tile new aircraft will have a Bendix Aerospace 
EFIS-10 electronic flight instrument system and state--of
the-art on-board communications equipment. Delivery 
to USAF is scheduled for November of this year and late 
1990 respectively. 
Contractor: Boeing Military Airplanes. 
Power Plant: four General Electric CFIH!OC2B1 turbo

fans, each 56,750 lb thrust. 
Accommodation: crew of 23 ; up to 70 passengers. 
Dimensions: span 195 ft 8 in, length 231 ft 10 in, height 

63 ft 5 in. 
Weight: gross 833,000 lb. 
Performance: high speed cruise Mach 0.88-0.91, nor

mal cruising speed Mach 0.84, unrefueled range in 
excess of 7,140 miles. 

C-26A 
In March 1988, Fairchild received an order for six of its 

Metro Ill commuter transport aircraft, with an option on 
seven more, to replace ANG C-131s, under the designa
tion C-26A. The aircraft are being delivered between 
March and August of this year, to serve in the ANGOSTA 
(Air National Guard Operal ional Support Transport Air
craft) role. They have a quick-ohange interior, enabling 
passenger seats to be replaced by a medevac or cargo 
carrying configuration. 
Contractor: Fairchild Aircraft Corporationa 
Power Plant: two Garrett TPE331 -11 U-612G turboprops, 

each 1,100 shp. 
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Accommodation: crew of two; 19-20 passengers. 
Dimensions: span 57 ft O in, length 59 ft 41/4 in, height 

16 ft 8 in. 
Weights: empty 9,180 lb, gross 16,000 lb. 
Performance: max cruising speed 320 mph, service ceil· 

ing 27,500 ft, range with 19 passengers, 1,324 miles. 

C-29A 
Six British Aerospace 125~00 business-jet type air

craft, equipped with a state-of-the-art LTV-Sierra flight 
inspection system, are being acquired. The MAC flight 
inspection mission provides worldwide, all•weather, cer· 
lilied instrument approaches, traffic control and landing 
system equipment, and air-ground communications 
evaluation during contingency or wartime operations. 
The six C-29As will replace the aging C-140s and T-39As 
currently accomplishing the mission. The BAe 125-800 is 
also a contender in USAF's Tanker Transport Training 
System (TTTS) competition (seep. 144). 
Contrac:tor: British Aerospace PLC. 
Power Plant: two Garrett TFE731-5R-1 H turbofans, each 

4,300 lb thrust. 
Accommodation: crew of two on flight deck. 
Dimensions: span 51 ft 411.1 in, length 51 ft 2 in, height 

17 ft 7 in. 
Weight: gross 27,400 lb, 
Performance: max level speed and max cruising speed 

at 29,000 ft 525 mph, service ceiling 43,000 ft, range 
with max payload 3,305 miles. 

CT-39A/B Sabreliner 
Acquired in the late 1950s and early 1960s, the CT-39 

Sabreliner became increasingly less cost-<lffective and 
has been replaced in MAC by the C-12F and C-21A. The 
few CT-39A/B basic utility and training aircraft still in the 
inventory are in service with AFSC and with MAC facility 
checking squadrons, which use two Sabreliners, to
gether with three C-140As, to evaluate communications 
and navigation aids at Air Force bases. In addition, ATC 
has acquired CT-39As in support of the Air Force Instru
ment Flight Center. 
Contractor: Sabreliner Division of Rockwell Interna

tional Corporation. 
Power Plant: two Pratt & Whitney J60-P-3 turbojets; each 

3,000 lb thrust. 
Ac:c:ommodation: crew of two; four to seven passengers. 
Dimensions:span 44115 in, length 43119 in, height 16ft 

O in. 
Weights: empty 9,300 lb, gross 17,760 lb. 
Performance: max speed at 36,000 ft 595 mph, service 

ceiling 39,000 ft, range 1,950 miles. 

C-130 Hercules 
Remarkably, still in production almost 40 years after 

TAC issued its original design specification, basic and 
specialized versions of the aptly named C-130 Hercules 
continue to perform a diversity of roles worldwide, in
cluding airlift support, DEW Line and Arctic ice cap 
resupply, aeromedical missions, aerial spray missions, 
and fire-fighting duties for the US Forest Service. The 
initial production model was the C-130A, first flown in 
April 1955, with 3,750 ehp Allison T56-A-11 or-9 turbo
props; 219 were ordered, and deliveries began in Decem
ber 1956. Specially modified C-130As of the 356th TAS, 
AFRES, based at Rickenbacker ANGB, Ohio, are used for 
aerial spraying, typically to suppress a possible epi
demic of dengue hemorrhagic fever in San Juan, caused 
by a specific type of mosquito. Two DC-130As (originally 
GC-130As) were built as drone launchers/directors for 

· ARDC (now AFSC), carrying up to four drones on under
wing pylons, All special equipment was removable, per
mitting the aircraft to be used as freighters, assaulttrans
ports, or ambulances, as required, The C-130B intro
duced 4,050 ehp Allison T56-A-7 turboprops; the first of 
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134 entered USAF service in April 1959. Six C-130Bs 
were modified in 1961 for airsnatch recovery of classified 
USAF satellites by the 6593d Test Squadron at Hickam 
AFB, Hawaii. Twelve C-130Ds were modified C-130As for 
use in the Arctic, with wheel-ski landing gear, increased 
fuel capacity, and provision for JATO. The C-130E is an 
extended-range development of the C-130B, with large 
underwing fuel tanks; 389 were ordered for MAC and 
TAC, with deliveries beginning in April 1962. A wing 
modification recently completed to correct fatigue and 
corrosion on USAF's current force of 492 C-130B/Es will 
extend the life of the aircraft well into the next century. 
Ongoing modifications include a self-contained naviga
tion system (SCNS) to enhance navigation capabilities, 
especially in the low-level environment. SCNS incorpo
rates an integrated communications navigation man
agement system that features the USAF standard laser
gyro inertial navigation unit and the 1553B databus. In
stallation was scheduled to begin early this year on 477 
aircraft. Other modifications include enhanced station
keeping equipment (ESKE), SOkHz VOR/ILS receivers, 
secure voice capability, and replacement radar for the 
adverse weather air delivery system (AWADS). Another 
major modification installs a state-of-the-art autopilot 
that incorporates a ground proximity warning system 
(GPWS). Fourteen C-130Es were modified to MC-130E 
(Combat Talon I) standard and equipped for use in low
level deep-penetration tactical missions by the 1st, 7th, 
and 8th Special Operations Squadrons based in the Phil
ippines, West Germany, and Florida, respectively. Eleven 
are scheduled for an extensive modification to enhance 
their Special Operations Low Level (SOLL) capability. 
The MC-130E is being supplemented by the improved, 
night/adverse weather, low-level MC-130H (Combat Tal
on 11).ofwhich 18 had been funded byFY'BB. By1991 the 
inventory is expected to include 22 of these aircraft, 
equipped with terrain-following radar, precision naviga
tion/airdrop, in-flight refueling, the Fulton STAR midair 
recovery system, and self-protection systems. First flight 
was in December 1987, and the initial operational unit 

-

KC-135R 
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will receive the first four aircraft in early FY '90, following 
completion of the qualification and operational flight 
test and evaluation program. Generally similar to the 
"E," the basic C-130H has uprated T56-A-15 turboprops, 
a redesigned outer wing, updated avionics, and other, 
minor improvements; delivery began in April 1975; by 
last year 337 C-130Hs and derivatives had been ordered 
for the US services. Four LC-130Hs, modified with 
wheel-ski gear, have been acquired by the ANG. Other 
variants include HC-130H/N/P for MAC's 23d Air Force 
and MAC-gained units of the ANG and Reserve, and the 
AC-130A/H/U and WC-130E/H, described separately. 
ANG C-130s acquired a new role in 1987, when about 
nine aircraft were assigned to ANG fighter wings and 
groups to provide support for jet fighter units on deploy
ments. (Data for C-130H.) 
Contrac:tor: LASC Georgia Division of Lockheed Corpo

ration. 
Power Plant: four Allison T56-A-15 turboprops; each 

4,508 ehp. 
Accommodation: crew of five; up to 92 troops, 64 para

troops, 74 litter patients, or up to five 463L standard 
freight pallets, etc. 

Dimensions: span 132 fl 7 in, length 97 ft 9 in, height 
38 ft 3 in. 

Weights: operating empty 76,469 lb, max payload 50,000 
lb, gross 175,000 lb. 

Performance: max cruising speed at 20,000 ft 374 mph, 
service ceiling (at 130,000 lb) 33,000 ft, range with max 
payload 2,356 miles. 

HC-130 
Constituting a major element of MAC's 23d Air Force, 

the HC-130H is an extended-range version of the C-130, 
ordered in 1963, with uprated T56-A-15 engines and spe
cialized search and rescue equipmentforthe recovery of 
aircrews and retrieval of space hardware. This includes 
advanced direction-finding equipment and air-to-air re
covery (ATAR) systems. Initial flight was made in Decem
ber 1964, and 43 were delivered. Crew complement is ten 
to 12. An update program announced in spring 1987 
includes a self-contained navigation system (SCNS), 
night vision goggles lighting, and new communications 
and navigation equipment for 31 HC-130Hs, 21 of which 
will also be equipped for in-flight refueling. Seventeen 
HC-130Ps are similar, but adapted to refuel helicopters 
in flight. Four JHC-130H conversions were fitted with 
equipment for aerial recovery of reentering space cap
sules. Under a 1974 USAF contract, another HC-130H 
was modified by LAS to DC-130H standard, with four 
pylons each capable of carrying a 10,000 lb new-genera
tion RPV. Fifteen HC-130Ns, a search-and-rescue ver
sion of the HC-130P with advanced direction-finding 
equipment, were ordered in 1969; these aircraft are also 
capable of in-flight refueling of helicopters. (Other data 
similar to C-130.) 

C-131 Samaritan 
The very last thirty-year-old-plus Convair C-131 twin

engine transports are used by ANG for support airlift. 
However, the type has been almost entirely replaced by 
C-130 Hercules aircraft. 

KC-135 Stratotanker 
As single manager of all USAF KC-135 tanker aircraft, 

SAC supports its own refueling requirements as well as 
aerial refueling requirements of other Air Force com
mands, the US Navy and Marines, and other nations. In 
particular, the KC-135 is an integral part of the Single 
Integrated Operational Plan (SIOP), providing mission
critical fuel to the strategic bomber force. Although sim
ilar in size and appearance to commercial 707 aircraft, 
the KC-135 was designed to military specifications, in
corporates different structural details and materials, and 
was designed to operate at high gross weights. The 
KC-135 fuel tankage is located in the "wet wings" and in 
fuel tanks below the floor in the fuselage. First flight of 
the KC-135A was in August 1956, and by 1966 a total of 
732 had been built. Five hundred and ninety-four remain 
in operational service, though many have been modified 
to later standards in three programs initiated to enhance 
the KC-135's capability and extend its operational utility 
well into the next century. First, the selection of 22,000 lb 
thrust General Electric/SNECMA F108-CF-100 (CFM56) 
fuel-<lfficient engines for retrofit of the KC-135 fleet was 
announced in 1980. Reengined aircraft are designated 
KC-135R and have a gross weight of 322,500 lb. They 
embody modifications to 25 major systems/subsystems 
and not only carry more fuel farther but also have re
duced maintenance costs, are able to operate from 
shorter runways, and are less pollution-prone. The first 
KC-135R flight was in August 1982, and first deliveries 
were to SAC in July 1984; the 134th reengined aircraft 
was delivered in November 1988. USAF plans to acquire 
375 modification kits by FY '92. Second, the JT3D re
engining program upgraded the 134 KC-135As serving 
in thirteen ANG and three AFRES units to KC-135E stan
dard; the JT3D turbofans, removed from surplus com
mercial 707s, permit an increased gross weight of 
299,000 lb. The last KC-135E was redelivered in January 
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1988. Finally, the Life Extension Structural Modification 
has provided for renewal of the lower wing skin, enabling 
the fleet of KC-135s to remain fully operational past the 
year 2020. Development of new and improved aerial re
fueling systems is also under way. The first camouflaged 
KC-135 made its debut in 1987. (Data for KC-135A.) 
Contractor: Boeing Military Airplanes. 
Power Plant: four Pratt & Whitney J57-P-59W turbojets; 

each 13,750 lb thrust. 
Accommodation: crew of four or five; up to 80 passen

gers. 
Dimensions: span 130 ft 10 in, length 136 ft 3 in, height 

38 ft 4 in. 
Weights: empty 98,466 lb, gross 297,000 lb. 
Performance: max speed at 30,000 ft 585 mph, service 

ceiling 50,000 ft, range with 120,000 lb of transfer fuel 
1,150 miles, ferry mission 9,200 miles. 

C-135 Stratolifter 
Thirteen C-135 transports and variants, without the 

KC-135's refueling equipment, remain operational with 
MAC. They were ordered originally to serve as interim jet 
passenger/cargo transports, pending delivery of C-141 s. 
Three converted KC-135s were followed by 45 produc
tion Stratolifters in two versions: the C-135A with J57-
P-59W turbojets and C-135B with Pratt & Whitney TF33-
P-5 turbofans. Eleven "Bs" were retrofitted with revised 
interior for VIP transportation; others became 
WC-135Bs and RC-135E/Ms. Additionally, two C-135s 
belonging to ASD's 4950th Test Wing were permanently 
modified as Laser Communications Airborne Test-beds 
for the Have Lace program. Data similar to KC-135, ex
cept: 
Dimension: length 134 ft 6 in. 
Weights (C-135B): operating weight empty 102,300 lb, 

gross 275,500 lb. 
Accommodation (C-135B): 60 passengers. 
Performance (C-135B): max speed 600 mph, range with 

54,000 lb payload 4,625 miles. 

C-137 Stratoliner 
Six specially modified Boeing 707 transports are oper

ated by MAC's 89th Military Airlift Wing from Andrews 
AFB, Md., for VIP duties. Best known is "Air Force One," 
a C-137C for use by the President. It is basically a 
707-320B with a special VIP interior. Two other C-137Cs 
are also operated, together with three smaller 707-120s, 
originally designated VC-137As but later modified to 
C-137B standard by the installation of turbofan engines. 
Both "Air Force One" and its backup are to be replaced 
by modified Boeing 747-200Bs (VC-25As) in November 
of this year and late next year. 
Contractor: The Boeing Company. 
Power Plant: four Pratt & Whitney JT3D-3 turbofans; 

each 18,000 lb thrust. 
Dimensions: C-137B span 130ft 10 in, length 144116 in, 

height 42 ft O in; C-137C span 145 ft 9 in, length 152 ft 
11 in, height 42 fl 5 in. 

Weights: C-137B gross 258,000 lb; C-137C gross322,000 
lb. 

Performance (C-137C): max speed 627 mph, service 
ceiling 42,000 ft, range 5,150 miles. 

C-140 JetStar 
Just three C-140A JetStars remain in service, used by 

MAC to evaluate landing systems, navigational aids, and 
radar approach and control equipment. 
Contractor: Lockheed-Georgia Company. 
Power Plant: four Pratt & Whitney J60-P-5A turbojets; 

each 3,000 lb thrust. 
Accommodation: crew of five. 
Dimensions: span 54 ft 11 in, length 60 ft 5 in, height 

20 ft 5 in. 
Weight: gross 40,920 lb. 
Performance: max cruising speed at 20,000 ft 550 mph, 

ceiling above 45,000 ft, range with reserves 2,280 
miles. 

C-141A/B Starlifter 
The C-141A began operations with MAC in April 1965. 

Two hundred and eighty-five were built, some of which 
were structurally modified to accommodate the 82,207 lb 
Minuteman ICBM. During operational use it became 
clear that the cargo compartment was often fully loaded 
without the aircraft's maximum payload capability being 
utilized. In order to realize the C-141 's full potential, 
USAF funded modification of the entire force of 270 (now 
266) aircraft to C-141B standard, except for four AFSC 
aircraft used for test purposes. The fuselage was length
ened by 23 ft 4 in, and an in-flight refueling capability was 
added. The first production C-141B was delivered to 
USAF in December 1979, and the final modified Star
Lifter was obtained in June 1982, ahead of schedule and 
below projected cost. The modification significantly in
creased MAC's airlift capability, giving USAF the equiv
alent of 90 additional C-141A aircraft. Under the Pacer 
Center program initiated in 1987, a center wing struc
tural modification is under way, aimed at extending the 
C-141's flying life by 15,000 hours. Plans call for the 
modification of the entire fleet. Other C-141 modification 
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C-1378 

C-1418 

KC-10A with wing-mounted refueling pods 

plans include provision of 50kHz VOR/ILS receivers, se
cure voice capability on UHF and HF radios, permanently 
mounted SATCOM antennas, and a digital display fuel 
indicating system. A program to install a stat&-of-the-art 
autopilot and all-weather landing system with enhanced 
flight display instrumentation is a major modification to 
enhance maintenance supportability. In addition, thir
teen 437th MAW C-141Bs are scheduled for modifica
tions to increase their Special Operations Low Level 
(SOLL) capability and survivability. 

During 1986-87, 16 C-141s were transferred from the 
active force, eight to AFRES's 459th TAW at Andrews 
AFB, Md., and eight to ANG's 172d TAG at Jackson MAP, 
Miss. A total of BO aircraft will be transferred by 1997. 
Meanwhile, 234 C-141 Bs have moved under the purview 
of the US Transportation Command (USTRANSCOM). 
(Data for C-141B,) 
Contractor: Lockheed-Georgia Company. 
Power Plant: four Pratt & Whitney TF33-P-7 turbofans; 

each 21,000 lb thrust. 
Accommodation: crew of five; cargo on 13 standard 

463L pallets. Alternative freight or vehicle payloads, 
200 fully equipped troops, 155 paratroops, or 103 litter 
patients plus attendants. 

Dimensions: span 159 ft 11 in, length 168 ft 3V., in, 
height 39 ft 3 in. 

Weights: operating 149,000 lb, max payload 89,000 lb, 
gross 343,000 lb. 

Performance: max cruising speed 566 mph, range with 
max payload 2,293 miles without air refueling. 

KC-10A Extender 
The KC-10 was conceived to meet USAF requirements 

for an Advanced Tanker/Cargo Aircraft (ATCA). It is based 
on the commercial DC-1 O Series 30CF, modified to in
clude fuselage fuel cells, a boom operator's station with 
aerial refueling boom and integral hose reel/drogue unit, 
a receiver refueling receptacle, and military avionics. In 
its primary role of enhancing worldwide air mobility, the 
KC-10A combines the tasks of tanker and cargo aircraft 
in a single unit. With this capability the Extender sup
ports fighter deployments, strategic airlift, strategic re
connaissance, and conventional operations, Since it has 
both types of tanker refueling equipment installed, the 
KC-10A can service USAF, USN, USMC, and allied air
craft on the same mission. 

For deployment, the KC-10A's refueling capabilities 
and long range will, in many situations, dispense with 
the need for forward bases, while also leaving vital fuel 
supplies in the theater of operations untouched. Aircraft 
maintenance is performed under the contractor logistics 
support concept, where flight line maintenance is pro
vided by USAF while intermediate and depot level main
tenance is supported by a contractor. In addition, exten
sive commonality with the commercial DC-10 allows 
USAF to capitalize on a worldwide network of spares and 
maintenance facilities. 

The KC-10A made its maiden flight in July 1980, and 
the first service usage by SAC took place in March 1981. 
USAF units equipped with KC-10As include the 6th and 
9th AREFS at March AFB, Calif., the 2d and 32d AREFS at 
Barksdale AFB, La., and the 344th and 911th AREFS at 
Seymour Johnson AFB, N. C. AFRES also crews the 
aircraft under the Associate Reserve concept. Associate 
units include the 79th AREFS at March AFB, the 78th 
AREFS at Barksdale AFB, and the 77th AREFS at Sey
mour Johnson AFB. 

Fifty-nine KC-10As are in the USAF inventory. The final 
production aircraft was delivered with wing-mounted air 
refueling pods to supplement the standard fuselage 
hose reel/drogue unit and refueling boom. Following 
testing of the multipointtankerconfiguration, fleet retro
fit of pods will begin. Currently, 20 aircraft are scheduled 

for modification to accept the wing-mounted pods. An 
additional modification, to utilize an on-board loader, 
will allow pallet handling without prepositioning wide
body cargo loading equipment. Installation should be 
complete by 1992. 
Contractor: Douglas Aircraft Company, Division of 

McDonnell Douglas Corporation. 
Power Plant: three General Electric CF6-50C2 turbo

fans; each 52,500 lb thrust. 
Accommodation: crew of four; additional seating possi

ble for up to 75 persons; max 27 pallets; max cargo 
payload approx 170,000 lb. 

Dimensions: span 165 ft 3v., in, length 181 ft 7 in, height 
57 ft 7 in. 

Weight: gross 590,000 lb. 
Performance: cruising speed Mach 0.825, service ceil

ing 42,000 ft, range with max cargo 4,370 miles, 

Trainers 
T-37B Tweet 

USAF's first purpose-built jet trainer, the T-37 is Air 
Training Command's standard two-seat primary trainer. 
The original T-37A was superseded in November 1959 by 
the T-37B, and all "A" models were converted subse
quently to "B" standard. Following the cancellation of 
the T-46A, planning was initiated for a complete service 
life extension program (SLEP) of the T-37 fleet, and $11.8 
million was requested in the FY '88 budget. Well over 
1,000 T-37s were built, of which more than 600 remain in 
the USAF's inventory; all are being repainted in a dis
tinctive dark blue and white 10 help formation training 
and to ease maintenance. 
Contractor: Cessna Aircraft Company. 
Power Plant: two Continental J69-T-25 turbojets; each 

1,025 lb thrust. 
Accommodation: two, side by side. 
Dimensions: span 33 ft 9.3 in, length 29 ft 3 in, height 9 ft 

2,3 in. 
Weights: empty 3,870 lb, gross 6,600 lb. 
Performance: max speed at 25,000 ft 426 mph, service 

ceiling 35,100 ft, range at 360 mph with standard tank
age 870 miles. 
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T-38A and AT-38B Talon 
Almost identical in structure to the F-5A export tactical 

fighter, the T-38A lightweight twin-jet advanced trainer is 
capable of flying well above supersonic speed in level 
flight. First flown in April 1959, it was in continuous 
production from 1956 to 1972 and entered operational 
service in March 1961. Of 1,187 T-38s built, more than 
1,100 were delivered to USAF. and some 800 remain in 
service throughout the Air Force. Most are used by ATC; 
others fly with SAC and with the 479th Tactical Training 
Wing at Holloman AFB, N. M., where a slightly different 
version designated AT-38B, with a gunsight and practice 
bomb dispensers, is used for Lead-In Fighter Training 
(LIFT), 

An ongoing program called Pacer Classic, the T-38 
SLEP (service life extension program), is integrating ten 
modifications, including major structural renewal, into 
one program. As a result, the service life of the T-38s 
should extend to the year 2010. Additionally, introduc
tion of the Tanker/Transport Training System (TTTS) (see 
below) will significantly relieve the T-38's training work 
load. 
Contractor: Northrop Corporation. 
Power Plant: two General Electric J85-GE-5 turbojets; 

each 2,680 lb thrust dry, 3,850 lb thrust with afterburn
ing. 

Accommodation: student and instructor, in tandem. 
Dimensions: span 25 ft 3 in, length 46 ft 41;2 in, height 

12 ft 101/.! in. 

Weights: empty 7,164 lb, gross 12,093 lb. 
Performance: max level speed at 36,000 ft more than 

Mach 1.23 (812 mph), ceiling above 55,000 ft, range, 
with reserves. 1,093 miles. 

T-41A/C Mescalero 
The T-41A trainer is a standard Cessna Model 172 light 

aircraft acquired by USAF for use in a preliminary flight 
screening program for USAF pilot candidates. An initial 
order for 170 aircraft in 1964 was supplemented by a 
further 34 in July 1967. More powerful T-41Cs, based on 
the Cessna Model R172E, are used for cadet flight train
ing at the USAF Academy. Around 100 T-41s remain in 
USAF service. (Data for T-41 A.) 
Contractor: Cessna Aircraft Company. 
Power Plant: one Continental O-300-C piston engine; 

145 hp. (21 O hp Continental O-360-D in T-41 C). 
Accommodation: crew of two, side by side. 
Dimensions : span35ft 10 in, length26ft11 in, height8ft 

91/.! in. 
Weights: empty 1,285 lb, gross 2,300 lb. 
Performance: max speed at Sil 139 mph, service ceiling 

13,100 ft, range 720 miles. 

T-43A 
Derived from the commercial Boeing Model 737-200, 

the T-43A navigation trainer made its first flight in April 
1973. It was developed as a replacement for the piston
engined T-29 and was equipped with the same on-board 
avionics as the most advanced USAF operational aircraft 
of that time, including celestial, radar. and inertial navi
gation systems. LORAN, and other radio systems. Deliv
eries of the 18 aircraft ordered for ATC were completed in 
July 1974. Fourteen remain in the ATC inventory; the 
other four are assigned to the ANG. 
Contractor: Boeing Aerospace Company, 
Power Plant: two Pratt & Whitney JT8D-9 turbofans; each 

14,500 lb thrust. 
Accommodation: crew of two, 12 students, five ad

vanced students, and three instructors. 
Dimensions:span 93ft0in , length 100110 in, height37ft 

0 in. 
Weight: gross 115,500 lb. 
Performance: econ cruising speed at 35,000 ft Mach 0, 7, 

operational range 2,995 miles. 

144 

T-38A 

T-41C (J. Gaffney) 

T-43A 

UV-18B Twin Otter 
The UV-18B is a military version of the DHC-6 Twin 

Otter STOL utility transport. Two were procured in FY '77 
for use as parachute jump training aircraft at the Air 
Force Academy. 
Contractor: The de Havilland Aircraft of Canada Ltd. 
Power Plant: two Pratt & Whitney Canada PT6A-27turbo-

props; each 620 ehp. 
Accommodation: crew of two and up to 20 passengers. 
Dimensions: span 65 ft O in, length 51 ft 9 in, height 19 ft 

6 in. 
Weight: gross 12,500 lb. 
Performance: max cruising speed 210 mph, service ceil

ing 26,700 ft, range with 2,500 lb payload 806 miles. 

Tanker/Transport Training System 
(TTTS) 

USAF's ATC is to acquire 211 off-the-shelf business jets 
to support the specialized advanced training of under
graduate pilots destined for tanker and transport air
craft. Currently at the RFP (Request for Proposals) stage, 
selection of a Tanker/Transport Training System (TTTS) 
is expected this year, with a request for funding for 14 
aircraft in the FY '90 budget proposals, following ap
proval for a single example in FY '89. 

UH-1N 

Helicopters 
HH-1H Iroquois 

Basically a military version of the Bell Model 205, the 
HH-1H is a general-purpose helicopter first ordered by 
USAF in 1970 and used for missile site support duties, 
Contractor: Bell Helicopter Textron Inc. 
Power Plant: one Textron Lycoming T53-L-13B turbo

shaft; 1,400 shp. 
Accommodation: two pilots and 12 passengers; or two 

crew and 2,400 lb of cargo. 
Dimensions: rotor diameter 48 ft 4 in. length of fuselage 

42 fl O in, height 13 ft O in. 
Weight: gross 9,500 lb. 
Performance: max speed 120 mph, service ceiling 

13,450 ft, range with max fuel 347 miles. 

UH-1N Iroquois 
The UH-1N is a twin-<lngine version of the UH-1 utility 

helicopter. Seventy-nine were ordered for USAF, most of 
which remain in the inventory for missile site support 
duties and administrative airlift. 
Contractor: Bell Helicopter Textron Inc. 
Power Plant: Pratt & Whitney Canada T 400-CP-400 Turbo 

"Twin-Pac," consisting of two PT6 turboshafts cou
pled to a combining gearbox with a single output 
shaft; flat-rated to 1,290 shp. 

Accommodation: pilot and 14 passengers or cargo; or 
external load of 4,000 lb. 

Dimensions: rotor diameter (with tracking tips) 48 ft 
21/4 in, length of fuselage 42 ft 4'¥4 in, height 14 ft 
101/• in. 

Weight: gross and mission weight 11,200 lb. 
Performance: max cruising speed at Sil 115 mph, ser

vice ceiling 13,000 ft, max range, no reserves, 261 
miles. 

Armament (optional) : two General Electric 7.62-mm 
Miniguns or two 40-mm grenade launchers; two 
seven-tube 2.75-in rocket launchers. 

CH-3E 
This twin-engine amphibious transport helicopter, 

based on the US Navy's SH-3A Sea King, incorporates 
important design changes that permit speedier cargo 
handling and ease of maintenance, with built-in equip
ment for the removal and replacement of all major com
ponents in remote areas. The initial version was the 
CH-3C. Introduction of uprated engines led to the desig
nation CH-3E in February 1966, applicable to 42 new 
production aircraft and 41 reengined CH·3Cs, of which 
50 were adapted subsequently as HH·3Es (see below). 
CH-3 missions include Special Operations duties, natu
ral disaster relief, and evacuation. 
Contractor: Sikorsky Aircraft, Division of United Tech

nologies Corporation. 
Power Plant: two General Electric T58-GE-5 turboshafts; 

each 1,500 shp. 
Accommodation: crew of two or three ; 25 fully equipped 

troops, 15 litters, or 5,000 lb of cargo. 
Dimensions: rotor diameter 62 ft O in. length of fuselage 

57 ft 3 in, height 18 ft 1 in. 
Weights: empty 13,255 lb, gross 22,050 lb. 
Performance: max speed at Sil 162 mph, service ceiling 

11,100 ft. max range, with 10"/o reserve, 465 miles. 
Armament: General Electric 7.62-mm machine gun. 

HH-3E Jolly Green Giant 
Modified version of the CH-3E for USAF's Aerospace 

Rescue and Recovery Service, originally to facilitate pen
etration deep into North Vietnam on rescue missions. 

. Additional equipment includes self-sealing fuel tanks, 
armor, defensive armament, a rescue hoist, and a retract
able in-flight refueling probe. HH-3s are now assigned 
primarily to rescue units of the Reserve and ANG. (Data 
basically similar to CH-3E above.) 

HH-53B Super Jolly 
This twin-turbine heavy-lift helicopter was ordered in 

September 1966 for USAF's Aerospace Rescue and Re
covery Service to supplement the HH-3E. The HH-53B 
carries the same general equipment as the HH-3E, in
cluding the in-flight refueling probe and armament. but 
Is faster and larger. It first flew in March 1967; delivery 
began in June the same year. After extensive use for 
rescue operations in Southeast Asia, HH-53Bs continue 
in first-line service, but are being converted to MH-53J 
Pave Low Ill "Enhanced" standard (see below). 
Contractor: Sikorsky Aircraft, Division of United Tech• 

nologies Corporation . 
Power Plant: two General Electric T64-GE-7A turbo

shafts; each 4,325 shp. 
Accommodation: crew of five; basic accommodation for 

38 combat-<!quipped troops or 24 litters and four at
tendants. 

Dimensions: rotor diameter 72 ft 3 in, length of fuselage 
(without refueling probe) 67 ft 2 in, height 24 ft 11 in. 

Weights: empty 23,125 lb, gross 42,000 lb. 
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Performance: max speed at S/L 186 mph, service ceiling 
18,400 fl, max range, with 100/o reserve, 540 miles. 

HH-53C and CH-53C 
The HH-53C, an improved version of the HH-53B, was 

first delivered to USAF in August 1968. With a maximum 
speed of 196 mph, it can transport 38 passengers or 
18,500 lb of freight and has an external cargo hook of 
20,000 lb capacity. Other data basically as for HH-53B 
above. A total of 72 HH-53B/Cs was built, Eight generally 
similar CH-53Cs are used to provide battlefield mobility 
for the Air Force mobile Tactical Air Control System. All 
33 remaining H/CH-53s are being converted to MH-53J 
Pave Low Ill "Enhanced" standard (see below). 

MH-53H/J Pave Low 
Under USAF's Pave Low Ill program, nine HH-53Cs 

were modified for night and adverse weather operations 
and redesignated MH-53H; two lost in accidents in 1984 
were subsequently replaced. Equipment includes a sta
bilized FUR installation mounted below the refueling 
boom, an inertial navigation system, a new Doppler navi
gation system, and the computer-projected map display 
and radar from the A-7D, with the radar installed in an 
offset "thimble" fairing on the nose. The first of the 
MH-53Hs was delivered to Hurlburt Field, Fla., in 1979, 
and the last in 1980, for Special Operations duties. 

In a program initiated in 1986 to upgrade the Special 
Operations Forces, Sikorsky is undertaking a major 
modification of the 33 remaining HH/CH-53B/C helicop
ters. Designated MH-53J, these Pave Low Ill "En
hanced" aircraft are equipped with an integrated digital 
avionics suite that includes terrain-following and terrain
avoidance radar, GPS terminals, secure communica
tions, an advanced ECM system, titanium armor plating, 
and mounts for .SO-caliber machine guns and/or 7.62-
mm Miniguns, The first was delivered in summer 1987; 
deliveries are due for completion by the end of this year. 
It is planned to bring the eight remaining MH-53Hs to "J" 
standard. 

MH-60G Pave Hawk 
As an interim remedy for a shortfall in its rescue heli

copter inventory, USAF acquired 20 UH-60A Black Hawks 
in standard US Army configuration. including a rescue 
hoist, deicing system, and winterization and air trans
portability kits. Beginning in 1982-83, these were deliv
ered to the 55th Aerospace Rescue and Recove_ry Squad
ron at Eglin AFB, Fla. Sikorsky Support Services of Troy, 
Ala .• has since been contracted to modify these helicop
ters to MH-60G Pave Hawk standard, by installing an 
aerial refueling probe, auxiliary fuel tank, and fuel man
agement panel, All will be upgraded further to have 
Doppler/INS. an electronic map display, Tacan, a light
weight weather/ground mapping radar, secure HF and 
Satcom, .SO-caliber machine guns. and Pave Low Ill 
FUR, as installed in the MH-53J. The MH-60Gs will be 
suitable for precision low-level combat rescue missions 
in day/night VMC, including marginal weather. 
Contractor: Sikorsky Aircraft, Division of United Tech-

nologies Corporation. 
Power Plant: two General Electric T?OO-GE-700 turbo

shafts; each 1,560 shp. 
Accommodation: crew of two or three; 11-14 troops, up 

to six litters, or internal or external cargo. 
Dimensions: rotor diameter 53 ft 8 in, length of fuselage 

50 ft CW• in, height 16 ft 10 in. 
Weights: empty 10,624 lb, gross 16,260-20,250 lb. 
Performance: max speed 184 mph, service ceiling 

19,000 ft, max range, with reserves, 373 miles (internal 
fuel), 1,380 miles (external tanks.) 

CV-22A Osprey 
Under a contract awarded in May 1986, Boeing Heli

copters and Bell Helicopter Textron are prime con
tractors _in a seven-year full-scale development (FSD) 
program for the V-22 Osprey, which resulted from the US 
government's Joint Services Advanced Vertical Lift Air
craft (formerly JVX) proposal. The USN and USAF are 
currently participating in the program, with the former as 
executive service. This tilt-rotor, multimission aircraft, 
based on Bell's XV-15, is designed to have the maneu
verability and lift capability of a helicopter and speed of a 
fixed-wing aircraft. Boeing has overall responsibility for 
the aircraft's tail un it, overwing fairings, and fuselage, 
while Bell provides the wing, nacelles, transmissions, 
and rotor hub assemblies. Under subcontracts, Grum
man is responsible for design and manufacture of the 
V-22's tail unit, General Electric the digital fly-by-wire 
flight-control system, LMSC-Georgia the wing control 
surfaces and fixed trailing-edge, and Menasco of Cana
da and Dowty of Canada, respectively, the nose and main 
landing gear. Allison provides the aircraft's two 6,000 shp 
T406-AD-400 turboshafl engines. 

USAF requires 55 long-range versions of the aircraft 
for special operations, to carry 12 troops or up to 
2,880 lb of internal cargo over a 600-mile mission radius 
at 288 mph, with capability to hover OGE at 4,000 ft 
at 95°F. 
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MH-53H 

MH-60G 

V-22 prototype 

First flight of the V-22 Osprey prototype was made on 
March 19 of this year, with production deliveries to the 
Marine Corps expected to begin in 1992 (MV-22). Deliv
eries to the USN (HV-22) and USAF (CV-22) will follow 
about one year later. Specification data are provisional : 
Dimensions: rotor diameter (each) 38 ft O in, length 57 ft 

4 in, height over tail fins 17 ft 7'¥• in. 
Weights: normal mission weight: VTO 47,500 lb, STO 

55,000 lb. 
Performance: max cruising speed 391 mph, service ceil

ing 26,000 ft, range VTO 1,382 miles, STO 2,073 miles. 

LGM-30G 'LGM-118A 

Strategic 
and Tactical 
Nuclear 
Missiles 
LGM-30F/G Minuteman 

More than two decades into its operational life, Min
uteman remains a key element of the US strategic deter
rent posture. It is a three-stage, solid-propellant ICBM, 
housed in underground silos for which an upgrade pro
gram was completed in 198010 provide increased launch 
facility protection_ Minuteman silos and launch control 
centers are currently undergoing a depot level mainte
nance refurbishment, known as Rivet Mile, to correct 
existing, and retard future, age-related deterioration of 
facilities. The current versions are: 

LGM-30F Minuteman II: similar in configuration to the 
original Minuteman I, Minuteman II has increased range 
and targeting coverage; also increased accuracy and 
payload capacity. Operational since 1965, it is based at 
Malmstrom AFB, Mont.; Ellsworth AFB, S. D.; and White
man AFB, Mo. In late summer of 1986, Minuteman lls at 
Malmstrom and Whiteman AFBs were equipped with a 
command data buffer capability to permit remote target
ing, as in Minuteman Ill. 

LGM-30G Minuteman Ill: third-stage motor with fluid
injection thrust vector control gives longer range and , 
allied to MIRV capability, enables this version to place 
warheads on three targets with a high degree of accura
cy. First test launch was made in 1968, and Minuteman Ill 
is operational at Minot AFB, N. D.; F. E. Warren AFB, 
Wyo.; Grand Forks AFB, N. D.; and Malmstrom AFB, 
Mont. A command data buffer system permits rapid mis
sile retargeting. Deployment of the larger-yield Mk 12A 
RV was completed in 1983. 

Of the original force of 450 Minuteman lls and 550 
Minuteman Ills, 50 have been displaced by Peacekeeper 
missiles. However, enhancements and modifications un
der way will maintain the viability of the force well be
yond the year 2000. On the missile itself, the second
stage motors on both versions are being washed out and 
repoured; the third-stage motors on Minuteman Ill are 
being remanufactured. In addition. improvements to the 
Minuteman ll's missile guidance set are continuing un
der the Accuracy Reliability Supportability Improvement 
Program; and Minuteman Ill's guidance has been up
g_raded to improve its accuracy by almost 30 percent. The 
Rapid Execution and Combat Targeting (REACT) Pro
gram will ensure long-term supportability of the aging 
electronics components, and will modify the launch 
control center, enabling real-time status information on 
the weapons and communications nets to correct op
erability problems, improve responsiveness to launch 
directives, and provide rapid retargeting capability. A 
program to provide penetration aids for Minuteman Ill 
was terminated as "not affordable." 
Assembly and Checkout: Boeing Aerospace. 
Power Plant: first stage : Thiokol M-55 solid-propellant 

motor, 210,000 lb thrust; second stage : Aerojet-Gener
al SR19-AJ-1 solid-propellant motor, 60,300 lb thrust; 
third stage: LGM-30F: Hercules, Inc .• solid-propellant 
motor; LGM-30G: Thiokol SR73-AJ-1 solid-propellant 
motor: 17,000 lb thrust (LGM-30F), 34,400 lb thrust 
(LGM-30G). 

Guidance: Autonetics Division of Rockwell International 
inertial guidance system. 

Dimensions: length LGM-30F 55 ft 10 In; LGM-30G 59 ft 
10 in, diameter of first stage 5 ft 6 in. 

Weights: launch weight (approx) LGM-30F 73,000 lb, 
LGM-30G 78,000 lb. 

Performance: speed at burnout more than 15,000 mph, 
highest point of trajectory approx 700 miles. range 
with max operational load LGM-30F more than 6,000 
miles; LGM-30G more than 7,000 miles. 

LGM-118A Peacekeeper 
Initiated in response to the improved hardness of Sovi

et strategic forces, this program remains on schedule 
and within budgeted cost. Deployment of 50 Peacekeep
er missiles in existing Minuteman Ill silos near F. E. 
Warren AFB, Wyo., began in June 1986. A proposed rail
garrison basing mode is currently being developed as an 
alternative for the deployment of another 50 missiles. A 
decision on whether to produce and deploy Peacekeep
er Rail Garrison is expected in FY '90. Ninety missiles 
were funded in FY '84-89, with 12 more requested in FY 
'90. Initial operational capability for the first ten Peace
keepers was achieved in December 1986; full operational 
capability with 50 missiles was scheduled for December 
1988. 
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The Peacekeeper is a four-stage ICBM that carries up 
to ten independently targetable reentry vehicles. It has 
many advantages over other missile weapon systems 
currently in the US inventory. Peacekeeper is more accu
rate, carries more warheads, and has greater range and 
target flexibility than the Minuteman ICBMs. In addition, 
its greater resistance to nuclear effects and its more 
capable guidance system provide Peacekeeper with a 
much improved ability to destroy very hard targets. The 
prompt retaliation made possible by these factors is in
tended to provide a decisive deterrent to any Soviet first 
strike. 
Basing: Boeing Aerospace. 
Assembly and Test: Martin Marietta, Denver Aerospace. 
Power Plant: first three stages solid-propellant, fourth 

stage storable liquid; by Thiokol , Aerojet, Hercules, 
and Rocketdyne, respectively. 

Guidance: inertial ; integration by Rockwell, IMU by Nor-
throp, 

Warheads: 10 Avco Mk 21 reentry vehicles. 
Dimensions: length 71 ft, diameter 7 ft 8 in. 
Weight: approx 195,000 lb. 

Small ICBM {SICBM) 
Under the amended FY '8&-69 DoD budget proposals 

forwarded by President Reagan in February 1968, the 
Small ICBM program was terminated, The budget in
cluded $250 million to keep the $ICBM on life support in 
case President Bush might desire to revive it. 

AGM-69A SRAM 
This defense suppression and primary attack missile 

was deployed initially with the B-52Gs of SAC's 42d Bom
bardment Wing (Heavy) at Loring AFB, Me., in 1972. 
USAF contrac ts cover ing the production of 1,500 
AGM-69As were authorized, and deliveries to equip 17 
B-52 wings and two FB-111 wings at 18 SAC bases were 
completed in July 1975. 

Armed with a nuclear warhead , the supersonic air-to
surface SAAM was designed to attack and neutralize 
enemy terminal defenses, such as surface-to-air missile 
sites. An inertial guidance system makes the missile 
impossible to jam. SAC B-1 Bs can carry 24 AGM-69As 
intern,illy; B-52G/Hs can carry eight AGM-69As on a 
rotary dispenser in the aft bomb bay, together with up to 
four nuclear bombs; and FB-111As can carry four 
AGM-69As on swiveling underwing pylons and two inter
nally. When carried externally, a tail cone, 22.2 in long, is 
added to reduce drag. 
Contractor: Boeing Aerospace Company. 
Power Plant: Lockheed Propulsion Company LPC-415 

restartable solid-propellant two-pulse rocket eng ine. 
Guidance: General Precision/Kearfott inertial system, 

permitting attack al high or low altitude and dogleg 
courses~ 

Warhead: nuclear, of similar yield to that of single Min-
uteman Ill warhead. 

Dimensions: length 14 fl O in, body diameter 1 fl 51,2 in . 
Weight: launch weight approx 2,230 lb. 
Performance: speed up to Mach 2.5, range 100 miles at 

high altitude, 35 miles at low altitude_ 

AGM-868 ALCM 
The AGM-86B air-launched cruise missile is a small. 

unmanned, winged air vehicle capable of sustained sub
sonic flight following launch from a carrier aircraft. It has 
a turbofan engine and a nuclear warhead and is pro
grammed for precision attack on surface targets. When 
launched in large numbers, each of the missiles would 
have to be countered, making defense against them both 
costly and complicated. Additionally, by diluting de
fenses, the ability of manned aircraft to penetrate to 
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AGM-69A SRAM 

AGM-86B ALCM 

AGM-129A (ACM) 

major targets is improved. Small radar signature and 
low-level flight capability enhance the missile's effective
ness. Delivery of the last of 1,715 production models was 
accomplished in October 1986, USAF completed deploy
ment of AGM-86s on 98 on-line B-52Gs in 1984, with 12 
missiles fitted externally to each aircraft. B-52Hs are 
undergoing a similar conversion, scheduled for comple
tion in FY '90. Ultimately, each B-52H is intended to be 
modified further to have a bomb-bay common strategic 
rotary launcher (CSRL) for eight more ALCMs, eight 
SRAMs, or a mix of both. ALCM-equipped units are al 
Griffiss AFB, N. Y., Wurtsmith AFB, Mich., Fairchild AFB, 
Wash., Eaker AFB, Ark., Carswell AFB , Tex., Barksdale 
AFB, La., and Minot AFB, N, D. Should the future deci
sion be made to place ALCMs on the B-1 B, provisions 
exist for the carriage of 12 cruise missiles on under
fuselage stores stations, and eight carried internally on a 
CSRL. 
Contractor: Boeing Aerospace Company. 
Power Plant: Williams International CorporationfTele-

dyne CAE F107-WA-100 turbofan ; 600 lb thrust. 
Guidance: inertial plus Tercom, by Litton. 
Warhead: W80-1 nuclear. 
Dimensions: length 20 fl 9 in, body diameter 2 ft 011.1 in, 

wing span 12 ft. 
Weight: 3,200 lb. 
Performance (approx): speed 500 mph, range more than 

1,500 miles. 

AIM-7 Sparrow 

AGM-129A {ACM) 
Convair Division of General Dynamics was selected in 

April 1983 to develop and manufacture an air-launched 
advanced cruise missile (ACM) to arm the B-52H and 
B-1 B. In addition, McDonnell Douglas was awarded a 
contract in November 1987 for technology transfer lead
ing to second-source capability for this advanced sys
tem. The ACM will have improved range, accuracy, sur
vivability, and targeting flexibility compared with the 
AGM-86B, notably through embodiment of low-observ
ability technology. II will be powered by a Williams Inter
national F112 turbofan. 

AGM-131 SRAM II 
Full-scale development (FSD) is under way of this nu

clear-capable arr-to-surface missile intended to aug
ment, and eventually replace, the aging AGM-69A. SAAM 
II will arm B-1 Bs and B-2s and will be capable of pen
etrating advanced defense systems from standoff ranges 
to strike hardened, heavily defended targets and mobile 
targets_ II will use existing propulsion , guidance, and 
airframe technology to make possible significant perfor
mance improvements without unacceptable program 
risk. Major program activities include development of a 
new Hercules rocket motor to provide higher missile 
velocities and increased range; development by Litton of 
a guidance system that will ensure greater accuracy, 
even with extended range; and incorporation of a new 
warhead with modern safety features. Like the AGM-69A, 
SAAM II will be supersonic. 

Following the system definition phase, which involved 
Boeing Aerospace , Martin Marietta, and McDonnell 
Douglas Astronautics, a request for full-scale develop
ment proposals was issued to industry. Source selection 
was completed in December 1986, and Boeing was an
nounced the winner. Initial production of 400 missiles is 
due to begin this year, with 25 SAAM lls requested in the 
FY '90-91 budget proposals. Planned procurement is for 
1,633 missiles, with IOC scheduled for April 1993. 

BGM-109G Gryphon GLCM 
The GLCM is a small, mobile, ground-to-ground cruise 

missile developed to modernize NATO's intermediate-
range nuclear forces (INF). Its characteristics include a 
small radar cross section, very low altitude flight profile, 
and all-weather capabilities; it is designed to complicate 
the enemy's targeting and defenses, thereby helping the 
survivability of other allied systems. 

The first GLCM-operational base, in 1983, was al RAF 
• Greenham Common, UK, followed by Comiso AB, Sicily, 

and Florennes AB, Belgium (both 1984), Wueschheim 
AB , West Germany (1986), and RAF Molesworth, UK 
(1987). A GLCM mobile flight comprises four transporter
erector launchers, each carrying four missiles, and two 
launch control centers. A total of 464 missiles was 
planned for deployment by 1988, but was halted at 19 
flights with the signing of the INF Treaty. The first GLCMs 
were removed from Europe last September, and all 
GLCM missiles and erector launchers will be eliminated 
by May 31 , 1991, as required by the INF Treaty. 
Contractors: General Dynamics (Convair)/McDonnell 

Douglas Astronautics. 
Power Plant: Williams International CorporationfTele-

dyne CAE F107-WA-400 turbofan; 600 lb thrust. Atlan
tic Research Corporation solid-propellant booster. 

• Guidance: Inertial plus Tercom, by Litton. 
Warhead: W84 nuclear. 
Dimensions: length 20 fl 6 in , diameter 1 ft 811.! in , wing 

span 8 fl 7 in. 
Weight: with booster, 3,250 tb. 
Performance: max speed high subsonic, range 1,500 

miles. 

Airborne 
Tactical and 
Defense 
Missiles 
AIM-7 Sparrow 

Sparrow is a radar-guided air-to-air missile with all
weather, all-altitude, and all-aspect capability. Approxi
mately 34,000 AIM-7C, D, and E versions were produced, 
The AIM-7E was the original design primarily for use by 
the F-4 Phantom. The AIM-7E-2 and E-3 are improved 
versions that provide be,tter maneuverability and "dog
f ight" capability. A later version is the advanced solid
state AIM-7F, with larger motor, Doppler guidance, im
proved ECM, and better capability over both medium 
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and "dogfight" ranges; this version currently equips 
USAF and USN F-4, F-14, F-15, and F/A-18 aircraft and 
will equip the F-16 (ADF) in the future, Approximately 
5,400 AIM-7Fs were produced. A monopulse version of 
Sparrow designated AIM-7M, aimed at reducing cost 
and improving performance in the ECM and look-down 
clutter regions, entered production in FY '80 and began 
operational service during FY '83. Procurement con
tinues, with funding for 558 missiles for USAF approv~d 
in the FY '88 budget, and further procurement sought in 

subsequent budget proposals. (Data for AIM-7F.J 
Contractors: Raytheon Company/General Dynamics 

Pomona Division. 
Power Plant: Hercules Mk 58 Mod O boost-sustain rocket 

motor. 
Guidance: Raytheon semiactive Doppler radar homing 

system. . . . 
Warhead: high-<!xplosive, blast fragmentation, weighing 

86 lb, 
Dimensions: length 11 ft 10 in, body diameter 8 in, wing 

span 3 ft 4 in. 
Weight: launch weight 504 lb, 
Performance (estimated): max speed more than Mach 

3.5; range AIM-7E 14 miles: AIM-7F more than 25 
miles. 

AIM-9 Sidewinder 
The AIM-9 Sidewinder is a close-range air-to-air mis

sile using infrared guidance. Versions currently in the 
USAF inventory are: 

AIM-9P: improved version of the AIM-SJ, produced by 
Ford Aerospace by conversion of existing AIM-9Es and 
-9Js, Increased target-acquisition envelope, solid-state 
electronics, and increased lethality due to seeker im
provements. 

AIM-9P-3: improved version of AIM-SP, with increased 
lethality due to fuze improvements and a new rocket 
motor, providing reduced smoke and increased range. 

AIM-9P-4: improved version of AIM-9P-3 developed by 
Ford Aerospace. A new guidance control unit provides 
an increased target acquisition envelope. The AIM-9P-4 
is for foreign military sales. 

AIM-9L: third-generation Sidewinder for USAF and 
USN, with all-aspect intercept capability. Improvements 
include new motor, double-delta nose fins for improved 
inner boundary performance and maneuverability, AM
FM conical scan for increased seeker sensitivity and 
improved tracking stability, annular b_last fragmentati?n 
warhead and active optical fuze for increased lelhahty 
and low susceptibility to countermeasures. This version 
arms USAF F-15 and F-16 aircraft and features in USAF 
plans to provide self-defense capability for its A-7s , 
A-10s, F-4s, and F-111s. 

AIM-9M: improved version of AIM-SL, with increased 
IRCCM capabi lity, improved background discrimination, 
and reduced-smoke rocket motor. Full production began 
in FY '81 with an order for approximately 1,850 missiles. 
FY '88 and FY '89 budgets requested a total of 1,716 
AIM-9Ms, with a final USAF procurement planned for FY 
'90. 

AIM-SR: development of AIM-SM with improved con
trol and guidance sect ion for greater target acquisition 
range and better resistance to ECM_ FSD started in 1986, 
(Data for AIM-9M,) 
Contractor: Raytheon Company/Ford Aerospace and 

Communications Corporation . 
Power Plant: Thiokol Hercules Mk 36 Mod 11 solid-

propellant rocket motor. 
Guidance: solid-state infrared homing guidance. 
Warhead: high-explosive, weighing 20.8 lb. 
Dimensions: length 9 ft 5 in, body diameter 5 in, fin 

span 2 ft 1 in. 
Weight: launch weight 191 lb. 
Performance: max speed above Mach 2; range more 

than 1 O miles. 

AGM-45A Shrike 
Twelve versions of this supersonic air-to-surface mis

sile were produced for USAF and USN, differing pri
marily in the frequency coverage of the front end detach
able seeker sections. Designed to home automatically 
on enemy radar installations, theAGM-45 entered opera
tional service in Vietnam during 1965. Thereafter, 1t 
played an important part in the US air offensive, becom
ing a standard penetration aid on US tactical aircraft. 
More than 13,000 were delivered to USAF between 1965 
and 1978, and Shrikes continue to equip "Wild Weasel" 
F-4Gs and defense suppression F-4Es and F-16Cs. Up
grading under the Shrike gravity bias modification pro
gram will result in improved capabilities at low altitude. 
Contractor: Naval Weapons Center. 
Power Plant: Rocketdyne Mk 39 Mod 7 or Aerojet Mk 53 

solid-propellant rocket motor. 
Guidance: passive homing head by Texas Instruments. 
Warhead: high-<!xplosive fragmentation, weighing 145 

lb. 
Dimensions: length 10 ft 0 in, body diameter 8 in, span 

3 ftO in. 
Weight: launch weight 400 lb. . 
Performance (estimated): range more than 3 miles. 
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AIM-9L Sidewinder 

AGM-65D Maverick 

AGM-65 Maverick 
The basic AGM-65A Maverick is a launch-and-leave 

TV-guided air-to-surface missile that enables the pilot of 
the launch aircraft to seek other targets or leave the 
target area once it has been launched, Production was 
initiated in 1971, following successful test launches over 
distances ranging from a few thousand feet to many 
miles and from high altitudes down to treetop level. 
Maverick missiles were first employed by USAF in Viet
nam and are now carried by the A-7D, A-10, F-4D/E/G, 
F-5E/F, F-111 F, and F-16, singly or in three-round under
wing clusters, for use against pinpoint targets such as 
tanks and columns of vehicles. Orders for TV Maverick 
totaled 19,000. 

AGM-658 has a "scene magnification" TV seeker that 
enables the pilot to identify and lock on to smaller or 
more distant targets. 

To overcome limitations of the TV Maverick, which can 
be used only in daylight clear-weather conditions, two 
new versions have been developed: 

AGM-65D: with imaging infrared seeker (IIR~ AFOTEC 
and TAC conducted operational flight testing with 25 live 

AGM-45A Shrike 

AGM-BBA HARM 

launches from A-7, A-10, F-4E. F-4G, and F-16 aircraft at 
Nellis AFB, Nev., in September 1986, resulting in 24 di
rect hits on a variety of vehicles. IIR Maverick became 
operational on A-1 Os at RAF Bentwaters, UK, in February 
1986. A total of 14,700 has been ordered for USAF 
through FY '88. Raytheon is second source supplier. 

AGM-65G: uses the IIR seeker with an alternate 298 lb 
blast fragmentation warhead for use against hardened 
targets. Software has been modified to include options 
for targeting ships and large land targets as well as 
mobile armor. This version also has a digital autopilot 
and a pneumatic, rather than hydraulic, actuation sys
tem. First successful launch took place in November 
1987 and this version is now in production. USAF plans, 
initially, to acquire 1,800 "G" models. (Data for 
AGM-65A.) 
Contractor: GM-Hughes, Missile Systems Group. 
Power Plant: Thiokol TX-481 solid-propellant rocket 

motor. 
Guidance: self-homing electro-optical guidance sys

tem. 
Warhead: high-<!xplosive, shaped charge. . 
Dimensions: length 8 ft 2 in, body diameter 1 ft O in, 

wing span 2 ft 411.! in. 
Weight: launch weight 462 lb. 
Performance: range of 0.6 to 14 miles. 

AGM-BBA HARM 
The lethality of USAF's F-4G "Wild Weasel" is greatly 

enhanced by the availability of HARM (High-speed Anti
Radiation Missile), which achieved IOC in September 
1984. The emphasis on high speed reflects experience 
gained in Vietnam, where Soviet-built surface-to-air mis
sile radar systems sometimes detected the approach of 
first-generation Shrikes and ceased operation before the 
missiles could lock on them. HARM can cover a wide 
range of frequency spectra through the use of program
mable digital processors in both the aircraft's avionics 
equipment and the missile. An integration program is 
ongoing to equip F-16s in the defense suppression role 
with HARM. The missile is also suitable for adaptation to 
the EF-111A, B-52, and F-15. Testing of a software up
grade will be completed this year, aimed at improving 
performance against new radars. EEPROMs (Erasable 
Electronically Programmable Read Only Memory) are 
being retrofitted on USAFE, PACAF, and TAC HARMs, 
permitting changes to missile memory in the field . Devel
opment of a lower-cost seeker (LCS), jointly funded by 
USN and USAF, is in hand, as is a Block IV upgrade to 
make the missile more effective against tougher targets, 
By the end of 1988 a total of 3,063 HARMs had been 
delivered. USAF plans to acquire 9,273 by the time pro
duction ends in 1994. 
Contractor: Texas Instruments, Inc_ 
Power Plant: Thiokol smokeless dual-thrust solid-pro

pellant rocket motor. Hercules second source. . 
Guidance: passive homing guidance system, using 

seeker head that homes on enemy radar emissions. 
Warhead: high-<!xplosive. 
Dimensions: length 13 ft 51,.; in, body diameter 10 in, 

wing span 3 ft 8½ in. 
Weight: 807 lb. 
Performance: cruising speed supersonic. altitude limits 

S/L to 40,000 ft, range more than 10 miles. 

AGM-136A Tacit Rainbow 
Designed to complement the AGM-88A HARM, the 

AGM-136A Tacit Rainbow is a low-cost, programmable, 
loitering, antiradiation weapon system that can be air
launched to seek out autonomously and destroy enemy 
radars. The missile features a single-piece, spring-load
ed wing that is stored under the fuselage before launch 
and that rotates and locks into place on release. The 
horizontal stabilizers and a dorsal tail fin come out after 
launch. Carrier aircraft will be the B-52G for USAF and 
the A-6E for the USN. FSD is scheduled for completion 
during FY '90, with subsequent production under USAF 
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contract for both the Air Force and the Navy to be cen
tered in a new plant at Perry, Ga. Major supporting con
tractors include Boeing Military Airplanes, Delco, Singer 
Kearfott, Texas Instruments, and Williams International. 
Prime Contractor: Northrop Ventura. 
Power Plant: Williams International turbofan. 
Guidance: passive radar homing, 
Warhead: high-explosive, 
Dimensions: length 8 ft 4 in, body diameter 2 ft 3 in, 

wing span 5 ft 1 ½ in. 
Weight: 1,268 lb. 
Performance: range 56 miles. 

GBU-15 and AGM-130 
The GBU-15 is an air-launched cruciform-wing glide 

bomb fitted with a guidance system designed to give it 
pinpoint accuracy from low or me~ium altitudes over 
short standoff ranges. Development began in 1974, 
based on experience gained in Vietnam with the earlier 
Pave Strike GBU-8 HOBO modular weapon program. The 
GBU-15 is intended for tactical use to suppress enemy 
defenses and to destroy heavily defended targets. The 
target-detecting device is carried on the front of the 
warhead; the control module, with autopilot and data 
link module, attaches to the rear. 

The weapon offers two modes of attack. In direct at
tack, the weapon is locked on to the target before launch 
and flies a near line-Of-sight profile to impact. In the 
indirect mode, the seeker can be locked on to the target 

after launch, or the operator can fly the weapon man
ually to impact, using guidance Lp-:iates provided 
through the data link. This profile uses a midcolirse glide 
phase and extends standoff range. -he GBU-15 is de
ployed with F-4E and F-111 aircraft 3nd has been test 
launched from the F-15E and F-; 6D. The GBU-15(V)1 /B 
TV-gui:Jed variant qualified for operational service in 
1983; :he GBU-15(V)2/B imaging inf-ared (IIR) version 
entered service in 1987. GBU-15 procuP-f!1ent was com
pleted in FY '87. 

Development of the AGM-130 rocket-powered version 
of the GBU-15 was terminated under t,e amended FY 
'81H!9 budget requests. Howeve~ testing has continued 
through completion of the ori£inall~ contracted pro
gram and is providing very usetul technology demon
stration. 
Contractor: Rockwell International Corporation. 
Guida■ce: TV or imaging infrared seeker. 
Warhead: Mk 84 bomb (2,000 It unirary). 
Dimensions: length 12ft 1011.1 in, bod!diameter 1116 in, 

wing span 4 ft 11 in. 
Weight: 2.450 lb. 
Performance: cruising speed subsonic. 

ASM-135A ASAT 
Further development of this small, hi,;ih-technology, 

air-launched antisatellite (ASAT) 111eap:,n was terminated 
under the amended FY '81H!9 oud£et proposals, be
cause of Congresss unwillingness to permit testing to 
complete the program. Details of ASP:1" can be found in 
the 1987 "Gallery of USAF Weapons. ' 

AIM-120A (AMRAAM) 
Intended as a replacement for :he PJM-7 Sparrow, the 

advanced medium-range air-to-arr missile (AMRAAM) is 
currently described as the " number-one tactical priori
ty." It will provide an all-weather, all-environment capa
bility fer USAF's F-15 and F-16 and theNa·,y's F-14and Fi 
A-18 fighters. Development has beer ~nder way since 
December 1981. 

Designated AIM-120A. AMRAAM has inertial mid
course guidance and active radar teminal homing that 
provides launch-and-maneuver capabilit:,: There are sig
nifican: improvements in operational et=ectiveness over 
the AIM-7 Sparrow, including increasej average velocity, 
reduced miss distance, improved fuzin9, increased war
head lethality, multiple target enga£ement capability, 
improved clutter rejection in low-altitude environments, 
improved ECCM capability, increased maximum launch 
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GBU-15 

AIM-120A (AMRAAM) 

AGM-84A Harpoon 

range, reduced-smoke motor, and improved mainte
nance and handling. 

A leader/follower program has been under way 
(Hughes/Raytheon), with the preproduction effort (pro
ducibility and qualification) in FY '86 and low-rate initial 
production in FY '87 (160 missiles). Hughes and Raythe
on have already been 3warded Lots 1 and 2 and will 
compete for subsequent Lots. The first production 
AIM-120A was deliverec by Hughes last fall, and IOC is 
anticipated next year USAF plans to acquire 17,000 mis
siles; 1,870 were requested in FY '88 and '89, with a 
further 1,450 in FY '90 and 2,200 in FY '91. Additionally, 
funding in FY '90 is requested for P31 (preplanned prod
uct improvement), which would seek to develop 
AMRAAM improvements, including rapid reprogram
ming, adjustable countermeasures, advanced counter
countermeasures. and cptions for smart ordnance pack
ages and dual-mode fuzing. 
Contractors: Hughes Aircraft Company/Raytheon Com

pany. 
Guidance: inertial midcourse, with active radar terminal 

homing, 
Dimensions: length 12 ft, body diameter 7 in, span of tail 

control fins 2 ft 1 in. 
Weight: 340 lb. 
Performance: cruising speed approx Mach 4, range ap

prox 31 miles. 

AGM-84A Harpoon 
USAF initiated a c:,operative memorandum of under

standing with the USN to equip two 15-aircraft B-52G 
squadrons with the Harpoon all-weather antiship missile 
in support of maritime antisurface warfare operations. 
Compatibility testing began in spring 1983, and full op
erational capability was achieved that October. Modified 
aircraft are located at Loring AFB, Me .. for Atlantic op
erations and at Andersen AFB, Guam, for Pacific opera
tions. Each B-52G can carry eight to 12 missiles. 
Contractor, McDonnell Douglas Astronautics Company. 
Power Plant: Teledyre GAE J402-CA-400 turbojet; 660 lb 

thrust. 
Guidance: sea-skimming cruise monitored by radar al

timeter, active radar terminal homing. 
Warhead: penetration high-explosive blast type, weigh

ing 488 lb. 
Dimensions: length 12ft 1112 in, body diameter 1 ft 1 ½ in, 

wing span 3 ft. 
Weight: 1,145 lb, 
Performance: speed high subsonic, range more than 57 

miles, 

Have Nap 
Under the Have Nap program, USAF has acquired a 

quantity of Israeli-built Popeye medium-range TV-guided 
standoff missiles. Value of the sixteen-month contract, 
awarded in June 1988 to Rafael of Haifa, Israel, is $39 
million plus options. 

Purpose of Have Nap is to provide long-range bombers 
with a conventional precision strike capability, in sup
port of worldwide theater commanders, Primary carrier 
aircraft will be the conventionally dedicated B-52G if the 
decision is taken to put Have Nap into production. For 
that phase of the program Rafael would be teamed with 
Martin Marietta. 
Contractor: Rafael Armament Development Authority. 
Power Plant: solid-propellant rocket motor. 
Guidance: inertial, with TV homing. 
Warhead: high-explosive, weighing 750 lb. 
Dimensions: length 18 ft 811.! in, body diameter 1 ft 9112 in, 

wing span 5 ft 5 in. 
Weight: 3,000 lb. 
Performance: range 50 miles. 

Rapier 
Rapier is unusual in that US land-based antiaircraft 

missiles are normally operated by the Army. Under a 
decision confirmed by an initial contract for 32 fire units 
in February 1981, British-built Rapier missile systems are 
deployed at seven USAF bases in the UK to protect Air 
Force installations. The last unit became operational in 
July 1986. Manned by RAF Regiment personnel, the 
USAF version of Rapier is intended primarily for defense 
against fast (Mach 1 +) maneuvering, low-flying targets 
by day and night. The four-round fire unit, Blindfire radar, 
and a trailer of reload missiles are towed by Land Rovers 
loaded with support equipment. 

Under a similar agreement, the government of Turkey 
agreed to locate Rapiers procured by DoD to defend two 
US air bases in that country. 
Contractor: British Aerospace PLC. Dynamics Division. 
Power Plant: IMI two-stage solid-propellant rocket 

motor. 
Guidance: Racal-Decca surveillance radar and com

mand to line-of-sight guidance. Optional Marconi 
DN181 Blindfire radar or optical target tracking , ac
cording to conditions. 

Warhead: semi armor-piercing, with impact fuze. 
Dimensions: length 7 ft 4 in, body diameter 5 in, wing 

span 1 ft 3 in. 
Weight: approx 94 lb. 
Performance: max speed more than Mach 2, range 

4miles. 

Launch 
Vehicles 
Atlas II 

In operation since 1957, Atlas and Atlas/Centaur vehi
cles have achieved a percentage success rate well into 
the 90s in around 500 launches of military and commer
cial satellites, as well as manned spacecraft. The supply 
of retired and modified Atlas ICBMs has been exhausted, 
but in May 1988 USAF selected General Dynamics to 
build an upgraded Atlas/Centaur vehicle, known as Atlas 
II, to meet its continuing medium launch vehicle (MLV II) 
requirement. The familiar "stage-and-a-half" configura
tion of the original ICBM is retained for the basic Atlas. 
Changes include lower-cost advanced avionics, an im
proved flight computer, booster engines with greater 
thrust, and longer propellant tanks. The engine and tank 
changes will be made to both the Atlas and Centaur 
stages, Eleven Atlas II vehicles have been procured to 
date, with the first flight scheduled tor 1991. Primary 
payload will be the Defense Satellite Communications 
System (DSCS~ 
Prime Contractor: General Dynamics Corporation, Con

vair Division. 
Power Plant: uprated Rocketdyne MA-5 propulsion sys

tem in Atlas stage, comprising central sustainer motor 
and two boosters; total thrust 414,000 lb. 

Dimensions (Atlas stage): length 81 ft 7 in, max body 
diameter 10 ft O in. 

Launch Weight: 412,000 lb. 
Performance: capable of putting 11,200 lb into a low 

earth orbit and 6,100 lb into a geosynchronous trans
fer orbit. 

Centaur 
Centaur was the first US high-energy upper stage and 

first to utilize liquid hydrogen as a propellant. Its multi
burn and extended coast capability were first used op
erationally during the 1977 Mariner Jupiter/Saturn mis
sions. The D-1A version used with the Atlas demon
strated widely ranging applications and capabilities. The 
nose section of Atlas was modified to a constant 10 ft 
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diameter to accommodate the Centaur, which, in tum, 
provided most of the electronic command and control 
systems for the launch vehicle. A 10 ft diameter fairing 
protected payloads for Centaur D-1A. 

The version of Centaur to be used on the new Atlas II 
will have modifications to its tanks and engines. 

The modified Centaur G-prime upper stage will be 
used with the ntan IV, creating the greatest weight-to
altitude capability of any US launch vehicle, by placing a 
10,200 lb payload into geosynchronous orbit. (Data for 
Centaur D-1A and G-prime.) 
Prime Contractor: General Dynamics Corporation, Con

vair Division. 
Power Plant: two Pratt & Whitney RL 10A-3 liquid oxy

gen/liquid hydrogen rocket engines; each 16,500 lb 
thrust. 

Guidance: inertial guidance system. 
Dimensions (Centaur D-1A only) : length 30 ft O in, diam

eter 10 ft O in. 
Launch Weight: (D-1A, approx) : 35,000 lb; (G-prime

mod, approx): 53,000 lb. 

Scout 
Scout was designed to enable NASA and DoD to con

duct space, orbital, and reentry research at comparative
ly low cost, using off-the-shelf major components where 
available. The basic current version, with an improved 
fourth stage, was launched successfully for the first time 
in August 1965. In addition to increasing the payload, 
this version can be maneuvered in yaw and can send a 
100 lb payload more than 16,000 miles into space. Using 
the Algol IIIA first-stage motor, Scouts can put 377 lb 
payloads into a 310-mile polar orbit and have been used 
to launch many unmanned spacecraft, including satel
lites, for DoD, NASA, and international groups. 
Prime Contractor: LTV Missiles & Electronics Group (a 

unit of LTV Corporation). 
Power Plant: first stage: CSD Algol IIIA, 109,000 lb 

thrust; second stage: Thiokol Castor IIA solid-pro
pellant motor, 64,000 lb thrust; third stage: Thiokol 
Antares IIIA solid-propellant motor, 18,700 lb thrust; 
fourth stage: Thiokol Altair IIIA solid-propellant motor, 
5,800 lb thrust. 

Guidance: simplified Honeywell gyro guidance system. 
Dimensions: height overall 75 ft 5 in, max body diameter 

3 ft 9 in. 
Launch Weight: 47,619 lb. 

Titan II 
USAF has refurbished and reactivated Titan II ICBMs 

for use as space launch vehicles now that there are no 
more Atlas Es. Able to place payloads of more than 4,200 
lb into polar orbit, the Titan lls are suitable for launch-on
demand missions. The first launch of a Titan II space 
vehicle occurred last September. The Titan II will support 
a variety of DoD users, including DMSP, NROSS, and the 
space test program, As of early 1989, 14 of the 56 avail· 
able Titan II missiles are scheduled for conversion to 
space launch vehicles. 
Prime Contractor: Martin Marietta Denver Aerospace. 
Power Plant: first and second stages: Aerojet liquid hy-

pergolic propellants: first stage 474,000 lb thrust; sec
ond stage 100,000 lb thrust. 

Guidance: Delco inertial guidance system. 
Dimensions: first and second stages: height 110 ft 

91/2 in, diameter 10 ft; payload fairing heights 20, 25, 
and 30 ft, diameter 1 o ft. 

Launch Weight: 408,000 lb. 
Performance: 4,200 lb to low earth polar orbit. 

Titan 34D and Titan IV 
The basic Tllan 34D has an uprated version of the two

stage Titan II ICBM as its core section, plus two five-and
a-half segment solid strap-on boosters, and either the 
Boeing inertial upper stage (IUS) developed for the shut
tle or Transtage, an upper stage capable of functioning 
both in the boost phase of flight and as a restartable 
space propulsion vehicle. It can place a 4,000 lb payload 
into geosynchronous orbit or 27,000 lb into low earth 
polar orbit. Sixteen Titan 34Ds were ordered by USAF. 
The first of them was launched from Cape Canaveral in 
October 1982. However, the launch program was se
riously interrupted by the successive failure of two Titan 
34Ds in August 1985 and April 1986. AFSC Space Divi
sion's subsequent reassessment of the 34D was com
pleted in the summer of 1987, and the rocket was 
launched successfully in October and again in Novem
ber the same year. The last Titan 34Ds were scheduled to 
be launched during 1989. 

In February 1985, the Tltan IV was selected to augment 
the space shuttle and to allow greater flexibility in 
launching critical military payloads. It has stretched first 
and second stages, seven-segment solid boosters, and 
either the Centaur G-prime upper stage, enabling it to 
place a 10,200 lb payload into geosynchronous orbit, 
31 ,100 lb into low polar orbit, or 39,100 lb into low equa
torial orbit, or the IUS, which can place 5,300 lb into 
geosynchronous orbit. USAF originally contracted for 23 
Titan IVs, and the capability to launch a satellite into 
equatorial orbit from Cape Canaveral, Fla., has been 

AIR FORCE Magazine / May 1989 

Space Shuttle 

Titan 34D 

available since the beginning of this year. Launches of 
satellites into transpolar orbits from Vanden:>erg AFB, 
Calif., are scheduled to begin in early 1990, and the first 
Titan IV/Centaur launch capability of a payload into geo
synchronous orbit from Cape Canaveral is scheduled for 
late 1990. The Air Force is now planning to procure an 
additional 18 vehicles (with options for six more) to sup
port launches through 1995. 
Prime Contractor: Martin Marietta Denver Aerospace. 
Power Plant: Titan 34D first and second stages: Aerojet 

liquid-propellant engines: first stage 526,000 lb thrust; 
second stage 102,000 lb thrust; Transtage: Aerojet 
twin-chamber liquid-propellant engine; 16,000 lb 
thrust; two CSD five-and-a-half segment solid-pro
pellant booster rocket motors; each more than 
1,150,000 lb thrust. (Titan IV: first stage 546,000 lb 
thrust; second stage 104,000 lb thrust; two SRBs total 
3,200,000 lb thrust.) 

Dimensions: Titan 34D first and second stages of core: 
height 101 ft, diameter 10 ft; Transtage : height 14 ft 
8 in, diameter 10 ft. 

Launch Weight (approx): (Titan 34D) 1,400,000 lb; (Titan 
IV) 1,900,000 lb. 

Performance: (Titan 34D/Transtage): 4,000 lb to geo
synchronous orbit ; (Titan IV/Centaur) : 10,200 lb to 
geosynchronous orbit. 

Space Transportation System 
The Space Transportation System (STS) regained its place 

in space with the successful flight of Discovery last Septem-

ber. This flight marked the first shuttle launch since the loss 
of the orbiter Challenger and its crew in January 1986. The 
orbtter Atlantis followed in December, launching a military 
payload, and Discovery was launched again in March 1989, 

Developed for use by both DoD and NASA, the space 
shuttle was the first reusable space vehicle. It consists of 
an orbiter, similar in configuration to a delta-wing air
plane but powered by liquid-propellant rocket motors; a 
large jettisonable tank carrying the fuel for these motors, 
which is attached to the orbiter at liftoff; and two solid
propellant rocket boosters, mounted on each side of the 
fuel tank for liftoff. 

The shuttle is launched vertically, with all engines fir
ing in both the orbiter and the boosters. At an altitude of 
approximately 28 miles, the booster stages separate and 
descend by parachute into the ocean for recovery and 
eventual reuse. The orbiter then continues under its own 
power, jettisoning the external fuel tank just before at
taining orbit. The orbiter is provided with a series of 
smaller rocket engines for maneuvering and attitude 
control, and these ensure insertion of the vehicle into the 
final desired orbit. Its main tasks are to place satellites 
into orbit, retrieve satellites from orbit, and repair and 
service satellites in orbit. On completion of a mission, 
the orbiter flies back into the atmosphere and, once 
through the reentry phase, lands like an airplane, but 
without power. 

Four operational orbiters, named Columbia, Chal
lenger, Discovery. and Atlantis, were built. A new orbiter 
to replace Challenger is under construction and sched
uled for delivery in spring 1991. The first of four test 
flights (STS-1) was made by Columbia from Kennedy 
Space Center, Fla., in April 1981 . The first operational 
mission deployed two satellites into space in November 
1982. First payload deployment for DoD, using an IUS 
booster, took place in January 1985. However, following 
the loss of Challenger. military payloads will be carried 
on fewer than one-third of the shuttle flights now sched
uled over the next few years. Shuttle facilities at the 
Vandenberg AFB, Calif., launch and landing site have 
been placed in mothball status. 
Prime Contractors: Rockwell International (orbiter), 

Martin Marietta (propellant tank), Thiokol (boosters), 
Lockheed Space Operations (shuttle processing~ 

Power Plant: three Rocketdyne main engines, each 
375,000 lb thrust at liftoff. Two Thiokol solid-propellant 
rocket boosters, each 2,700,000 lb thrust at liftoff. 

Guidance: automatic and manual control. 
Dimensions: orbiter: length 122 ft, wing span 78 ft 0.7 in, 

height 56 ft 7 in. 
Launch Weights: shuttle complete approx 4,500,000 lb, 

orbiter (empty) 165,000 lb, external tank (full) 
1,655,600 lb, boosters (2) each 1,292,000 lb. 

Inertial Upper Stage (IUS) 
Used for the first time in October 1982, the IUS is 

intended to serve as an upper stage for both the Titan 
34D/IV and the space shuttle. Consisting of an aft skirt, 
an aft-stage solid rocket motor, an interstage, a forward
stage solid rocket motor, and an equipment support 
structure, it has the capability of boosting 4,000 lb into 
geosynchronous orbit when used with Titan 34 or 5,300 
lb on Titan IV. 
Prime Contractor: Boeing Aerospace. 
Power Plant: aft-stage solid rocket motor 21,400 lb 

thrust, forward-stage solid rocket motor 18,500 lb 
thrust. 

Guidance: inertial, plus star tracker. 
Dimensions: length 17 ft, diameter 9 ft 2¼ in. 
Launch Weight: 32,500 lb. 

PAM-D II 
The original PAM (Payload Assist Module) was devel

oped as a commercial venture in 1976 to improve the 
load-carrying capability of the Delta and Atlas launch 
vehicles and for use on the space shuttle. An improved 
motor in PAM-D II enables it to boost a 4,200 lb satellite 
into geosynchronous orbit. It was selected by USAF to 
put all 28 Navstar GPS satellites into 10,900 nautical 
mile, twelve-hour orbits from the shuttle, under a multi
year purchase agreement to procure 28 of the upper 
stages in 1985-90. It is still hoped to launch 22 of the 
satellites by October 1991, but 12ofthem will now be put 
into orbit by Delta II MLVs and only ten by shuttle. A 
spring-loaded mechanism will eject each spinning PAM
D II and satellite from the shuttle cargo bay. The spinning 
motion will stabilize the package from initial deployment 
to positioning in orbit. 
Contractor: McDonnell Douglas Astronautics Company. 

Delta II 
In January 1987, McDonnell Douglas was selected by 

USAF to build 20 of a modified version of its Delta rocket to 
launch the Navstar Global Positioning System (GPS) satel
lites. The Delta II is slightly larger than the earlier Delta in 
order to satisfy USAF's medium-payload requirement. The 
first launch, on February 14 of this year, was successful. All 
20 rockets are to be launched by 1991, the contract contain
ing harsh financial penalties should any fail. 
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Delta II is a three-stage booster surrounded by nine 
solid-propellant, graphite epoxy motors (GEMs). The 
GEMs are currently under development and will not be 
available for the first nine GPS flights. These flights will, 
therefore, employ a modified version of the current Del
ta's Castor IV engine, the Castor IVA. Delta II will differ 
from the earlier version in having a twelv&-foot stretch in 
the first-stage tanks and, from flight No. 10, an increased 
expansion ratio on the first-stage engine. 

Additional Delta lls are planned for procurement for 
GPS replenishment after the required constellation is 
achieved. 
Prime Contractor: McDonnell Douglas Astronautics 

Corporation. 
Power Plant: first stage: Rocketdyne RS-27A liquid-pro

pellant engine, 237,000 lb thrust; second stage: Aero
jet IT1 P liquid-propellant engine, 9,400 lb thrust ; third 
stage: Morton Thiokol SGS II derivative, 15,400 lb 
thrust; strap-on GEM solid rocket motors, 143,235 lb 
thrust. 

Dimensions: length 130 ft, diameter 8 ft; bulbous pay
load fairing, max diameter, 9 ft 6 in. 

Uftoff Weight: 509,000 lb. 
Performance: 11 , 11 O lb to 100 nm. 

Advanced Launch System (ALS) 
On August 16 last year, USAF awarded contracts to 

Boeing Aerospace, General Dynamics Space Systems 
Division, and the team of Martin Marietta and McDonnell 
Douglas Astronautics for system design and technology 
demonstrations through preliminary design review of a 
heavy-lift Advanced Launch System (ALS). The contracts 
are for a minimum of 24 months and will result in the 
selection of a winning design. Development of theALS is 
aimed at significantly reducing launch costs for civil and 
defense users, whilst assuring access to space for the 
late 1990s and beyond. The new system must be able to 
place payloads weighing up to 160,000 lb into low earth 
orbit at considerably reduced cost per pound of payload. 
FY '89 funding is provided by SDI, with Air Force funding 
to begin in FY '90. NASA is a major participant in this 
effort. 

Remotely 
Piloted 
Vehicles 
(RPVs) 
MQM-107B/D Streaker 

A longer, reengined version of the earlier MQM-107A, 
originally ordered for the US Army in 1975, the 
MQM-107B is a recoverable, variable-speed target 
drone. Improvements tested and proven on the "A" ver
sion are incorporated on the "B" version . An initial order 
for ten each for USAF and the US Army was supple
mented in April 1983 with major production orders for 
both services. Deliveries were made between August 
1984 and May 1985, but ii is planned to continue pro
curement of the MOM-107B as USAF's standard sub
scale target drone. Also in use with USAF, the MQM-107D 
is similar to the "B" version but is powered by a Teledyne 
CAE 373-8 engine (960 lb thrust). MOM-107B/Ds as
signed to Tyndall AFB, Fla., and MQM-107Ds al Wallace 
AS in the Philippines are used to test and evaluate air-to
air missiles. (Data for MQM-1078.) 
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MQM-107B 

AQM-34M 

QF-100 

Contractor: Beech Aircraft Corporation. 
Power Plant: one Microturbo TRI 60-2 Model 074 turbo

jet ; 831 lb thrust. 
Guidance and Control : analog or digital . for both 

ground control and preprogrammed flight. High-g au
topilot provisions. 

Dimensions: length 18 fl 1 in, body diameter 1 fl 3 in, 
span 9 ft 10 in. 

Weight: launch weight (incl booster) 1,090 lb. 
Performance: operating speed 230-594 mph, operating 

height 50-40,000 ft, endurance 2 hr 18 min. 

BQM-34 Firebee 
Since initial development of the BQM-34A in the late 

1950s, more than 6,000 of these jet target vehicles have 
been delivered to support weapon system and target 
research, development, lest, evaluation, quality as
surance, training, and annual service practices by all 
three of the US services and by foreign governments. The 
BQM•3:4s deployed at Wallace AS in the Philippines and 
Tyndall AFB, Fla. , are used in the testing and evaluation 
of ~ir•to-alr missiles. 

The BOM-34A was to be replaced by the MQM-107D. 
However, in September 1987, USAF placed an order for 
50 new Firebee drones. These are equipped with an · 
uprated General Electric J85-17C engine, which pro
vides a thrust to weight ratio of 1 :1 and features higher 
climb rates and 69 maneuvering capability. A new micro
processor flight control system (MFCS) provides a pre
launch and in-flight self-test capability. The new targets 
are to be used for weapon system evaluation at Tyndall 
AFB, starling this year. /Data for BQM-34A.) 
Contractor: Teledyne Ryan Aeronautical. 
Power Plant: one Teledyne CAE J69-T-29 turbojet; 1,700 

lb thrust; later models have one General Electric J85-
GE-7 turbojet; 2,450 lb thrust. 

Guidance and Control: remote control methods include 
choice of radar, radio, active seeker, and automatic 
navigator developed by Teledyne Ryan ; Vega DTCS 
(drone tracking and control system); microwave com
mand and guidance system also available. 

Dimensions: length 22 ft 10.8 in, body diameter 3 ft 
1.2 in. span 12 ft 10.8 in. 

Weight: launch weight 2,500 lb. 
Performance: max level speed at 6,500 fl 690 mph, oper

ating height range 20 fl to more than 60,000 fl, max 
range 796 miles. 

AQM-34M Firebee 
Eighteen AQM-34 Firebee drones have been reacti

vated for tests of the over-th&-horizon backscatter (OTH
B) and north warning radar systems. The first was suc
cessfully tested in September 1987. The drones, which 
had been stored al the Warner Robins (Ga.) Air Logistics 
Center for ten years, are being used by the 6514th Test 
Squadron at Hill AFB, Utah. 
Contractor: Teledyne Ryan Aeronautical. 
Power Plant: one J69-T-41 A turbojet; 1,920 lb thrust. 
Guidance and Control: Preprogrammed digital comput-

er, with Doppler guidance system. 
Dimensions: length 30 ft, body diameter 3 ft 1.2 in , wing 

span 14 It 6 in. 
Weight: max launch weight 3,113 lb. 

QF-100 
A full-scale aerial target (FSAT) program is ongoing 

which converts retired F-100 fighter-bombers to QF-100 
RPV configuration. This program provides FSATs for air
to-air and ground-to-air missile evaluation at Eglin Gulf 
Test Range in Florida and White Sands Missile Range in 
New Mexico. 
Contractor: initial deliveries (from 1981) Sperry Corpo

ration ; follow-on (from 1984) FSI. 
Power Plant: one Pratt & Whitney J57-P-21A turbojet ; 

16,950 lb thrust. 
Guidance and Control: dual Vega command guidance 

and telemetry systems. 
Dimensions: length 54 fl 3 in, height 16 ft 2'!'.l in, wing 

span 38 fl 91/.l in. 
Weight: mission operational weight 31,000 lb. 
Performance: max speed at altitude Mach 1.3, operating 

height range 200-50,000 ft, nominal range 138 miles, 

QF-106 
The QF-106 will replace the QF-100 as USA F's FSAT in 

late FY '90. Advantages of the OF-106 over the QF-100 
include higher supersonic speeds while under remote 
control and increased maneuverability. 
Contractor: Honeywell Inc. 
Power Plant: one Pratt & Whitney J75-P-17 turbojet ; 

24,500 lb thrust with afterbuming. 
Guidance and Control: automatic flight control system 

with digital backup. 
Dimensions: length 70ft8 in, height20ft3 in, wing span 

38 fl 5 in. 
Weight: mission operational weight 40,500 lb. 
Performance: max speed Mach 2, service ceiling 

50-55,000 ft, range (approx) 400 miles. ■ 
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Here Are Just a Few of Our Services 
1. Individually tailored 
summary of benefits 

• Annual summary 
of your family's 
government 
benefits package 

• Illustration of 
·-. . VA, SS retired 

· pay, Survivor 
. Benefit Plan 

/ (SBP) and your 
: total life insur-
. ance portfolio 

Army and Air Force 
Mutual Aid Association 

Join Army and Air Force 
Mutual Aid Association and 
you will receive lifetime help 
to handle your personal 
affairs planning. 

We advise our members 
and their families on 
government benefits and at 
time of need we help them 
file claims. We also offer 
impartial counsel on life 
insurance plans. 

We are a century-old non
profit service Association. 

Membership is open to 
Army and Air Force officers 
and may be retained after 
separation or retirement. 

For more information 
on our services, 

call us toll free today: 

1-800-
336-4538 

(1-703-522-3060 in Virginia) 

2. Reliable counsel on 
insurance and government 

benefit programs 

• Reliable, un
biased advice on 
life insurance; 
information on 

TERM 
vs 

tW"f? VA? 

health insurance JJ'/J.. 1 

? . ? 

•Complete 
authoritative 
information 
on VA, Social 
Security, 
SGLI, and 
SBP 
• Pre-retire
ment advice 

4. Safe deposit 
of family documents 

•Storage of 
important 
family docu
ments at no 
charge in 
our under
ground vault 
• Itemized 
list of docu
ments includ
ed in annual 
summary 

notarized 
copies sent 
anytime 

3. Baseline life insurance 
included with membership 

• $5,000 coverage comes with mem
bership 
• Provides funds for final expenses 
•Can grow significantly 

INVESTMENTS 

ALL OTHER 
LIFE INSURANCE 

$5000 COVERAGE 
WITH MEMBERSHIP 

GOVERNMENT 
BENEFITS 

5. Lifetime help to 
your survivors 

•We do all possible 
paperwork for var
ious government 
benefits and all 
life insurance 
claims 
• We wire 
same day 
funds to 
family if 
needed 
•We ensure 
that your 
family never 
misses out on 
any benefits 

,-----------------------7 
I Army and Air Force Mutual Aid Association I 
I Ft. Myer, Arlington, Virginia 22211 I 

I 
Send me more information about AAFMAA. My status as an officer is: I 

□ Army D Air Force □ Retired (under age 60) 
I □ Fulltime active dury □ NG/Reserve on active status I 
I □ Cadet: USMA, ASAFA, or ROTC Contract/ Scholarship I 

: Name ___ _____ ___ D08__ _ __ : 

I Rank _ ________ Soc. Sec. No._______ I 

I ~ --= I City _ __________ State _ __ ZIP __ _ 

: Phone (work)_____ ___ ______ _ __ """""'Ill" : 
Phone (home)------ --- -------- AF S/89 

L-----------------------~ 
No one else does what we do! 
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Gulde lo Major Air Force 
Installations Worldwide 

Altus AFB, Okla. 73523-5000; within Altus city limits. 
Phone (405) 482-6100; AUTOVON 866-1110. MAC base. 
443d Military Airlift Wing (Training); 340th Air Refueling 
Wing (SAC); 2002d Communications Sqdn. (AFCC); 
Field Training Det. 403; 71st Flying Training Wing, OLK 
ACE Del. (ATC), T-37 aircraft operations; Del. 4, 17th 
Weather Sqdn.; Det.3, 1600th Management Engineering 
Sqdn.; Del. 4, 1365th Audiovisual Sqdn. Base activated 
Jan. 1943; inactivated May 1945; reactivated Jan. 1953. 
Area 3·,582 acres, plus 818 leased. Altitude 1,376 ft. Mili
tary 3,542; civilians 1.329; approximately 400-500 TDY 
students (officer and enlisted) in training per month. 
Payroll $86.3 million. Housing: 133 officer; 667 NCO; 365 
VAQ, 158 VOQ, 11 transientfamily units. 25-bed hospital. 

Andersen AFB, Guam, APO San Francisco 96334-5000; 
2 mi. N of Vigo. Phone: AUTOVON 322-1110. SAC base. 
43d Bomb Wing, heavy bomber and tanker operations 
with B-52 and KC-135 aircraft; 43d Combat Support Gp.; 
27th Communications Sqdn, (AFCC); 605th Military Air
lift Support Sqdn. (MAC). Base also supports Joint Ty
phoon Warning Center, Northwest Field, and Andersen 
South housing area. 43d BMW is SAC's only B-52 unit 
outside the CONUS. Mission is conventional bombing, 
sea surveillance, and antiship operations. Andersen 
serves as a vital refueling point for aircraft operating in 
the Pacific and is home for the Pacific Tanker Task Force. 
Base activated late 1944; named for Gen. James Roy 
Andersen, lost at sea between Kwajalein and Hawaii Feb. 
26, 1946. General Andersen was the Chief of Staff, Head
quarters Army Air Forces, Pacific Ocean Areas. Area: 
20,504 acres, Altitude: 612 ft. Military 3,000; civilians 467. 
Payroll $10,8 million. Housing: 262 officer; 1,489 civilian. 
Clinic. 

Andrews AFB, Md. 20331-5000; 11 mi. SE of Washing
ton, D. C. Phone (301) 981-9111; AUTOVON 858-1110. 
MAC base. Hq. Air Force Systems Command (AFSC) 
provides aerospace systems, equipment, and initial 
spare parts for the Air Force's operational and support 
commands. 1776th Air Base Wing; 89th Military Airlift 
Wing; 113th Tactical Fighter Wing (ANG); 459th Military 
Airlift Wing (AFRES); 2045th Communications Gp. 
(AFCC) ; 1361st Audiovisual Sqdn.; Naval Air Facility; 
Marine Aircraft Gp. 41, Del. A, Base activated May 1943; 
named for Lt. Gen. Frank M. Andrews, military air pio
neer and WW II commander of the European theater, 
killed in aircraft accident May 3, 1943, in Iceland. Area 
4,982 acres (including easements). Altitude 281 ft. Mili
tary 10,112; civilians 4,624. Payroll $329.5 million. Hous
ing: 387 officer; 1,695 NCO; 210 mobile home spaces; 
482 transient (incl. 68 temporary living quarters for in
coming personnel, 79 DV suites, 223 VOQ, 112TAQ). 320-
bed hospital. 

Arnold AFB, Tenn. 37389; approx. 7 mi. SE of Man
chester. Phone (615) 454-3000; AUTOVON 340-5011 . 
AFSC base. Site of Arnold Engineering Development 
Center, free world's largest complex of wind tunnels, jet 
and rocket engine test cells. space simulation chambers, 
and hyperballistic ranges. AEDC supports the acquisi
tion of new aerospace systems by conducting research, 
development, and evaluation testing for USAF, other ser
vices, and government agencies. Base activated Jan. 1, 
1950; named for Gen. H. H. "Hap" Arnold, wartime Chief 
of the AAF. Area 40,118 acres. Altitude 950-1,150 It. Mili
tary -186; civilians 220; contractor employees 3,600. 
Payroll $142.2 million. Housing: 24 officer; 16 NCO; 45 
transient. Medical aid station. 
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Aviano AB, Italy, APO New York 09292-5000; adjacent to 
Aviano, 50 mi. N of Venice, Italy. Phone (commercial, 
from CONUS) 011-39-434-651141; AUTOVON 632-1110. 
USAFE base. 40th Tactical Gp. manages this USAFE 
main operating base in support of USAFE and NATO. 
Originally an Italian flying school, which opened in 1939; 
40th Tactical Gp. began operation in Apr. 1966. Area 
1,140 acres. Altitude 319 ft. Military 2,500; civilians 500. 
Payroll $74.6 million. No on-base or government-leased 
housing. 665 billeting spaces. Clinic, 

Barksdale AFB, La. 71110-5000; in Bossier City. Phone 
(318) 456-2252; AUTOVON 781-1110. SAC base. Hq. 8th 
Air Force; 2d Bomb Wing, B-52G, KC-135, and KC-10 
aircraft operations; 1st Combat Evaluation Gp. ; 46th 
Communications Gp. (AFCC); Del. 1, 307th Civil Engi
neering Sqdn. RED HORSE (AFRES); Del. 1, 14th Flying 
Training Wing (ATC), T-37 aircraft operations; Del. 5, 
3904th Management Engineering Sqdn.; 26th Weather 
Sqdn. (MAC); Del. 3, 1401st MIiitary Airlift Sqdn. (MAC), 
CT-21 aircraft operations; 49th Test Sqdn.; 3097th Avia
tion Depot Sqdn. (AFLC); Del. 2, 4200th Test Sqdn.; 
3903d School Sqdn. (SAC NCO Academy); 745th Air 
Force Band Sqdn.; 78th Air Refueling Sqdn. (AFRES), 
KC-10 aircraft operations; 917th Tactical Fighter Wing 
(AFRES), A-10 operations. Also home of the 8th Air Force 
Museum. The 917th TFW trains all ANG and AFRES 
pilots in the 46th Tactical Fighter Training Sqdn. Base 
activated Feb. 2, 1933; named for Lt. Eugene H. Barks
dale, WW I airman killed Aug. 1926 in crash near Wright 
Field, Ohio. Area 22,000 acres (20,000 acres reserved for 
recreation). Altitude 166 ft. Military 7,000; civilians 1,207. 
Payroll $145.3 million. Housing: 205 officer; 828 NCO; 29 
transient. 70-bed hospital. 

Beale AFB, Calif. 95903-5000; 13 mi. E of Marysville. 
Phone (916) 634-3000; AUTOVON 368-1 110. SAC base, 
14th Air Div.; 9th Strategic Recon Wing; 7th Missile 
Warning Sqdn. (AFSPACECOM); 1883d Communica
tions Sqdn. (AFCC). Aircraft include the SR-71, U-2, and 
TR-1 reconnaissance aircraft, KC-135 aerial tankers, and 
T-38 trainers. Originally US Army's Camp Beale. Became 
Air Force installation Apr. 1948; became AFB Nov. 1951 . 
Named for Brig. Gen. E. F. Beale, Indian agent in Califor
nia prior to Civil War. Area 22,944 acres. Altitude 113 ft. 
Military 4,141 ; civilians 500. Payroll $146.6 million. Hous
ing: 211 officer; 1,501 NCO; 127 t ransient. 25-bed hospi
tal. 

Bergstrom AFB, Tex. 78743-5002; 7 mi. SE of downtown 
Austin. Phone (512) 369-4100; AUTOVON 685-4100. TAC 
base. 67th Tactical Reconnaissance Wing, RF-4C recon
naissance operations; Hq. 12th Air Force; Hq. 10th Air 
Force (AFR ES); 924th Tactical Fighter Gp. (AFR ES), F-4D 
fighter operations; TAC NCO Academy West; 602d Tac
tical Air Control Gp.; Del. 67, 4400th Management Engi
neering Sqdn.; Det. 12, Tactical Communications Div. 
Base activated Sept. 22, 1942; named for Capt. John A. E. 
Bergstrom, first Austin serviceman killed in WW II, who 
died Dec. 8, 1941, at Clark Field. Philippines. Area 3,999 
acres. Altitude 541 ft. Military 4,951; civilians 1,054. 
Payroll $147.2 million. Housing: 75 officer; 644 enlisted; 
182 transient (81 VOQ, 60 VAQ, 41 TLF). 30-bed hospital. 

Bltburg AB, W. Germany, APO New York 09132-5000; 15 
mi. N of Trier, W. Germany. Phone (commercial, from 
CONUS) 011-49-6561-61-1110; AUTOVON 453-1110. 
USAFE base. 36th TFW with three fighter sqdns. flying 
F-15C/D Eagle aircraft. Base activated in 1952. Area 1,236 

acres. Altitude 1,228 ft. Military 3,621; civilians 853. 
Payroll $102 million. Housing: 75 officer; 1,128 NCO; 62 
transient. 40-bed hospital. 

Bolling AFB, D. C. 20332-5000; 3 mi. S of US Capitol. 
Phone (202) 545-6700; AUTOVON 227-0101. Air Force 
District of Washington. 1100th Air Base Gp.; US Air Force 
Honor Guard; US Air Force Band; Air Force Office of 
Scientific Research (AFSC); Air Force Chief of Chap
lains; Air Force Surgeon General; Air Force Office of 
History; Hq. Air Force Office of Special Investigations. 
Activated Oct. 1917; named for Col. Raynal C. Bolling, 
first high-ranking Air Service officer killed in WW I. Area 
604 acres. Military 2,800; civilians 1,000. Payroll $112 
million. Housing: 405 officer; 990 NCO; 257 transient. 
Clinic. 

Brooks AFB, Tex. 78235; in SE San Antonio. Phone (512) 
536-1110; AUTOVON 240-1110. AFSC base. Human Sys
tems Div.; USAF School of Aerospace Medicine; Air 
Force Occupational and Environmental Lab (AFSC); Air 
Force Drug Testing Lab (AFSC); Air Force Human Re
sources Lab (AFSC); 6570th Air Base Gp. Tenant units 
include 6575th School Sqdn. (Systems Acquisition 
School); Air Force Office of Medical Support; Hq. AFSC 
Del. 20, Directorate of Professional Development; 2199th 
Communications Sqdn. (AFCC); Del. 16, 6592d Manage
ment Engineering Sqdn.; 6906th Electronic Security 
Sqdn. (ESC). Base activated Dec. 8, 1917; named for 
Cadet Sidney J. Brooks, Jr., killed Nov. 13, 1917, on his 
commissioning flight. Area 1,21 0 acres. Altitude 600 ft. 
Military 1,620; civilians 1,367. Payroll $87 million. Hous
ing: 70 officer; 100 NCO; 8 transient. Clinic. 

Cannon AFB, N. M. 88103-5000; 7 mi. W of Clovis. Phone 
(505) 784-3311 ; AUTOVON 681-1110. TAC base. 27th Tac
tical Fighter Wing, F-111 D fighter operations. Base acti
vated Aug. 1942; named for Gen. John K. Cannon, WW II 
commander of all Allied air forces in the Mediterranean 
theater. Area 25,663 acres. Altitude 4,295 ft. Military 
3,650; civilians 782. Payroll $116 million. Housing: 149 
officer; 862 enlisted. 40-bed hospital. 

Carswell AFB, Tex. 76127-5000; 7 mi. WNW of downtown 
Fort Worth. Phone (817) 782-5000; AUTOVON 739-1110. 
SAC base. 19th Air Div.; 7th Bomb Wing (SAC); 301st 
Tactical Fighter Wing (AFRES); 436th Strategic Training 
Sqdn. (SAC); 2048th Communications Sqdn. (AFCC); AF 
Central Notice to Airman (NOTAM) Facility (AFSC) ; Del. 
1, 1365th Audiovisual Sqdn. (MAC); Det. 7, AF Global 
Weather Central (MAC); Del. 415, 3751st Field Training 
Sqdn. (MAC); aircraft include B-52s, KC-135s, and 
AFRES F-4s. T-37 Accelerated Copilot Enrichment Pro
gram. Base activated Aug. 1942; named Jan. 30, 1948, for 
Maj. Horace S. Carswell, Jr., native of Fort Worth, WW II 
B-24 pilot, and posthumous Medal of Honor recipient. 
Carswell is the only military facility to have its namesake 
interred on the premises. Area 3,274 acres. Altitude 650 
ft. Military 6,946; civilians 1,280. Payroll $322 million. 
Housing: 107 officer; 700 NCO; 106VOQ, 18TLF,B0VAQ, 
100-bed regional hospital. A $34.7 million reconstruc
tion program upgrading the hospital was completed in 
1988. 

Castle AFB, Calif. 95342-5000; 8 mi. NW of Merced, 
Phone (209) 726-2011; AUTOVON 347-1110. SAC base. 
93d Bomb Wing. Conducts training of all SAC B-52 and 
KC-135 aircrews. Also houses Det. 1, 318th Fighter Inter
ceptor Sqdn. (TAC). Site of Castle Air Museum. Base 
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activated Sept, 1941; named for Brig. Gen. Frederick W. 
Castle, WW II B-17 pilot and Medal of Honor recipient. 
Area 2,700 acres. Altitude 188 ft. Military 5,833; civilians 
853. Payroll $191.4 million. Housing: 92 officer ; 842 
NCO; 432 transient (incl. 88 VAQ, 272 voa, 12 family 
quarters, 24 distinguished visitor quarters). 25-bed hos
pital. 

Chanute AFB, Ill. 61868-5000; 14 mi. N of Champaign at 
Rantoul. Phone (217) 495-1110; AUTOVON 862-1110. 
ATC base. Chanute Technical Training Center provides 
training in missile and aircraft mechanics, aerospace 
ground equipment, life support, metallurgy and non
destructive inspection, weather forecasting , weather 
equipment, and f ire protection and rescue. Display cen
ter and historical aircraft park make up a base museum. 
Base activated May 1, 1917; named for Octave Chanute, 
aeronautical engineer and glider pioneer who died in 
1910. Area 2,125 acres. Altitude 735 ft. Military 5,950; 
civilians 991. Payroll $122.8 million. Housing: 154 of
ficer; 1,319 enlisted ; 296 VOO, 996 VAO, 34 TLF. 35-bed 
hospital . 

Charleston AFB, S. C. 29404-5000; located in North 
Charleston 1 O mi. from downtown Charleston. Phone 
(803) 554-0230; AUTOVON 5~111. MAC base. Joint
use airfield. 437th Military Airlift Wing; 315th MAW 
(AFRES Assoc.); 1968th Communications Sqdn.; Del. 1, 
107th Fighter Interceptor Gp. (TAC) ; Det_ 7, 1361 st Audio
visual Sqdn. Base activated Dec. 1941; inactivated Feb. 
1946; reactivated 1952. Area 6,314 acres (incl. an auxilia
ry airfield~ Altitude 45 ft. Military 7,790 (incl. AFRES); 
civilians 1,378. Payroll $149.2 million. Housing: 127 of
ficer; 850 NCO; 1,798 dormitory spaces; 75 trailer 
spaces; 535 transient (7 DV suites, 128 voa, 400 VAQ). 
Medical clinic. 

Cheyenne Mountain AFB, Colo. 80914-5515; 6 mi, S of 
Colorado Springs. Phone (719) 554-7321 ; AUTOVON 
692-7011 . AFSPACECOM base. Host unit is 3d Space 
Support Wing (AFSPACECOM). Cheyenne Mountain 
Support Group, North American Aerospace Defense 
Command (NORAD) Command Post, and US Space 
Command operations centers. Base activated 1966. Area 
451 total acres. Altitude 7,200 ft. More than 1,400 people. 
No housing or transient quarters. Medical aid station. 

Clark AB, Republic of the Philippines, APO San Francis
co 96274-5000; 65 mi. N of Manila. Phone (commercial, 
from CONUS) 011--6345-35-33995; AUlOVON 393-3995. 
PACAF base. Hq. 13th Air Force ; 3d Tactical Fighter 
Wing , F-4E and F-4G f ighter operations; 374th Tactical 
Airlift Wing (MAC) ; 13th Air Force Medical Center; 
1961st Communications Gp. (AFCC); 8th Mobile Aerial 
Port Sqdn.; 9th Aeromedical Evacuation Sqdn.; 20th 
Aeromedical Airlift Sqdn.; 31st Aerospace Rescue & Re
covery Sqdn. (MAC) ; 6922d Electronic Security Sqdn. 
(ESC). Base activated as Fort Stotsenburg in 1903, re
named in 1919 for Maj. Harold M. Clark, an early aviator 
killed in a seaplane crash at Miraflores Locks, Panama 
Canal Zone. Area 9,285 acres. Altitude 478 ft. Military 
9,720; US citizens 1,006; local nationals 3,736. Payroll 
$193 million. Housing : 478 officer; 1,647 NCO; 72 civilian 
houses and 51 unaccompanied/bachelor dormitories; 
664 transient, 128 temporary lodging facility units. 145-
bed hospital. 

Columbus AFB, Miss. 39701-5000; 10 mi. NNW of Co
lumbus. Phone (601) 434-7322; AUTOVON 742-11 10. ATC 
base. 14th Flying Training Wing, undergraduate pilot 
training. Base activated 1941 for pilot training. Area 6,013 
acres. Altitude 214 ft. Military 2,000; civilians 1,040 (incl. 
625 contract civilians). Payroll $75 million (FY '87), Hous
ing: 234 officer; 586 NCO; 61 transient. 20-bed hospital. 

Comiso AB, Italy, APO New York 09694-5000; on the 
island of Sicily 3 ml. from Comiso. Phone (commercial, 
from CONUS) 011-39-932-731-111 ; AUTOVON 628~110. 
USAFE base. 487th Tactical Missile Wing, which oper
ates the BGM-109 ground-launched cruise missile. Part 
of Italy's Magl iocco air base, activated in 1936; 487th 
TMW activated June 30, 1983. Area 379 acres. Altitude 
714 ft. Military 1,913; civilians 402. Payroll $52 million. 
Housing: 530 base housing units; 32 TLF; 22 VAONOQ 
rooms; 3 DV suites ; 956 dormitory rooms. Clinic. 

Davls-Monthan AFB, Ariz. 85707-5000; within the city 
limits of Tucson. Phone (602) 750-3900; AUTOVON 
361 -1110. TAC base. 836th Air Div. ; 355th Tactical Train
ing Wing, A-10 combat crew training; 602d Tactical Air 
Control Wing , headquarters for OA-10, OV-10, and 
ground FAC tactical air control operations; 868th Tac
tical Missile Training Gp., ground-launched cruise mis
sile training operations; 41st Electronic Combat Sqdn. 
(EC-130H); Del. 1, 120th Fighter Interceptor Gp. (Mont
ANG) ; and the 71st Special Operations Sqdn. (AFRES), 
flying HH-3 and CH-3 Jolly Green Giant helicopters. Also 
site of AFLC's Aerospace Maintenance and Regenera
tion Center. Base activated 1927; named for two local 
early aviators-1st Lt. Samuel H. Davis, killed Dec. 28, 
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1921, and 2d Lt. Oscar Monthan, killed Mar. 27, 1924. 
Area 11,000 acres. Altitude 2,620 ft. Military 5,725; civil
ians 1,499. Payroll $160.8 million. Housing: 133 officer; 
1,102 enlisted ; 8 guest; 680 transient. 65-bed hospital. 

Dover AFB, Del. 19902-5000; 3 mi. SE of Dover. Phone 
(302) 678-7011; AUTOVON 455-1110. MAC base. 436th 
Military Airlift Wing; 512th MAW (AFRES Assoc.). Dover 
operates the largest aerial port facility on the East Coast. 
Base activated Dec. 1941; inactivated 1946; reactivated 
Feb. 1951 . Area 3,734 acres. Altitude 28 ft. Military 4,647; 
civilians 1,096. Payroll $330 million. Housing : 107 of
ficer; 1,449 enlisted; 670 transient (512 VAQ, 158 VOQ). 
14 TLF. 30-bed hospital. 

Dyess AFB, Tex. 79607-5000; WSW border of Abilene. 
Phone (915) 696-0212; AUlOVON 461-1110. SAC base. 
96th Bomb Wing; Del. 1, 4201st Test Sqdn. (SAC); 463d 
Tactical Airlift Wing; Del. 4, 1722d Combat Control Sqdn. 
(MAC); 1993d Communications Sqdn. (AFCC); Field 
Training Del. 417; 12th Flying Training Wing ACE Del. 
OLC; 8 -18 Site Activation Task Force (AFSC); 8-18. 
KC-135, C-130, T-38 operations. First base to activate an 
operational B-18 wing and conduct B-1 combat crew 
training for the Air Force. First B-18 arrived June 1985; 
wing met initial operational capability Oct. 1986. Base 
activated Apr. 1942; deactivated Dec. 1945; reactivated as 
Abilene AB Sept. 1955. In Mar. 1956, renamed for Lt. Col. 
William E. Dyess, WW II fighter pilot known best for his 
escape from a Japanese prison camp, killed in P-38 crash 
at Burbank, Calif., Dec. 1943. Area 6,405 acres. Altitude 
1,789 ft. Military 5,523; civilians 455. Payroll $159 million. 
Housing: 120 officer; 873 NCO; 270 VAONOQ, 40 TLF. 35-
bed hospital. 

Eaker AFB, Ark. 72315-5000; 4 mi. NW of Blytheville. 
Phone (501) 762-7000; AUTOVON 721-1110. SAC base. 
97th Bomb Wing ; aircraft include B-52s and KC-135s. 
Base activated June 1942; inactivated Feb. 1947; reacti
vated Aug. 1955. Known as Blytheville AFB until 1988, 
when name was changed to honor the late Gen. Ira C. 
Eaker, airpower pioneer and leader of 8th Air Force in 
World War II. Area 3,286 acres. Altitude 254 ft. Military 
3,290; civilians 408. Payroll $69.9 million. Housing: 196 
officer; 732 NCO; 69 transient. 20-bed hospital. 

Edwards AFB, Calif. 93523; 20 mi. E of Rosamond. 
Phone (805) 277-1110; AUlOVON 527-1110. AFSC base. 
Site of Air Force Flight Test Center (AFFTC), which con
ducts developmental and follow-on testing and evalua
tion of manned and unmanned aircraft and related avi
onics flight-control and weapon systems. AFFTC also 
operates the USAF Test Pilot School, which trains test 
pilots, flight-test engineers, and fligh t-test navigators. 
Also site of USAF Astronautics Laboratory, US Army 
Aviation Engineering Flight Activity, the NASA Ames Dry
den Flight Research Facility, and the Jet Propulsion Lab
oratory's test facility. Edwards is the primary landing site 
for space shuttle missions. Base activities began in Sept. 
1933. Originally Muroc Army Air Field; renamed for Capt. 
Glen W. Edwards, killed June 5, 1948,in crash of a YB-49 
"Flying Wing." Area 301 ,000 acres. Altitude 2,302 ft. Mili
tary 4,443 (including tenant units); government and con
tractor civilians 8,160. Payroll $566.6 million (incl. tenant 
units and cor,tractors). Housing : 536 officer (incl. BOO); 
3,236 enlisted (incl. 1,466 dormitory spaces and 191 
bachelor NCO quarters); 211 transient (64 VAQ, 96 voa, 
51 TLF); 188 mobile home park units. 25-bed hospital. 

Eglin AFB, Fla. 32542; 2 mi. SW of the twin cities of 
Niceville and Valparaiso; 7 mi. NE of Fort Walton Beach. 
Phone (904) 88Hi668; AUTOVON 872-1110. AFSC base. 
Eglin Is the free world's largest air force base in terms of 
land area, covering an area roughly two-thirds the size of 
Rhode Island. Air Force Munitions Systems Division 
(host): Ai r Force Armament Lab (AFSC); 33d Tactical 
Fighter Wing; 391h Special Operations Wing; Tactical Alr 
Warfam Center; 1972d Communications Gp. : 91!11h Spe
cial Operations Gp. (AFRES); 20th Surveillance Sqdn.; 
55th Special Operations Sqdn.; 728th Tactical Control 
Sqdn.; US Army Florida Ranger Camp; a US Navy Ex
plosive Ordnance Disposal School; Air Force Armament 
Museum. Base activated 1935; named for Lt. Col. Freder
ick I. Eglin, WW I flyer killed in aircraft accident Jan. 1, 
1937. Area 464,980 acres. Altitude 85 ft. Work force (excl. 
Hurlburt Field) : military9,9t6; civilians4,791 ; contractor 
950. Payroll $381 .8 million (excl. Hurlburt Field). Hous
ing: 276 officer; 2,083 enlisted; 227 trailer spaces (officer 
and enlisted); 88 transient. 155-bed USAF regional hos
pital. AFSC clinic at Hurlburt Field. 

Elelson AFB, Alaska 99702-5000; 26 mi. SE of Fairbanks. 
Phone (907) 377-1178; AUTOVON (317) 377-1110. AAC 
base. 343d Tactical Fighter Wing (host); 343d Combat 
Support Gp. ; 18th Tactical Fighter Sqdn.; 25th Tactical 
Air Support Sqdn. Major tenants include 6th Strategic 
Reconnaissance Wing (SAC); 1995th Communications 
Sqdn. (AFCC) ; Arctic Survival School (ATC); 168th 
AREFS (ANG). Base activated Oct. 1944; named for Carl 
Ben Eielson, Arctic aviation pioneer who died Nov. 1929. 

Area 23,500 acres (approx.). Altitude 534 ft. Military 
3,467; civilians 315. Payroll $125.3 million. Housing: 164 
officer; 1,296 NCO; 90 transient. Clinic. 

Ellsworth AFB, S. D. 57706-5000; 11 mi. ENE of Rapid 
City. Phone (605)385-1000; AUTOVON 675-1000. 12th Air 
Div. (host) ; 44th Strategic Missile Wing, Minuteman II 
operations ; 28th Bombardment Wing, two B-1 sqdns., 
one each KC-135R, EC-135; 25th Strategic Training 
Sqdn.; Oet, 2, 37th Aerospace Rescue & Recovery Sqdn., 
Huey HH-1H ; OLA, 84th Flying Training Wing (ATC) ; Del. 
17, 9th Weather Sqdn.; 2148th Communications Sqdn. 
(AFCC). Home of the South Dakota Air and Space Muse
um. Base activated July 1942 as Rapid City Army Air 
Base; renamed June 13, 1953, for Brig. Gen. Richard E. 
Ellsworth, killed Mar. 18, 1953, in crash of RB-36 in 
Newfoundland. Area 4,906 acres. Altitude 3,200 ft. Mili
tary 7,000; civilians 750. Payroll $150.1 million. Housing : 
327 officer; 1,473 NCO; 200 transient. 40-bed hospital. 

Elmendorf AFB, Alaska 99506-5000; bordering An
chorage. Phone (907) 552-1110; AUTOVON (317) 552-
1110. Hq. Alaskan Air Command; Hq. Alaskan NORAD 
Region; 21st Tactical Fighter Wing (host); 21st Combat 
Support Gp,; 11th Tactical Control Wing ; 1931st Com
munications Wing; NORAD Region Operations Control 
Center; Rescue Coordination Center; 43d Tactical Fight
er Sqdn.; 54th Tactical Fighter Sqdn.; 962d AWACS 
(TAC); 6981st Electronic Security Sqdn. (ESC); 616th 
Military Airlift Gp. (MAC); 17th Tactical Airlift Sqdn. 
(MAC); 71 st Aerospace Rescue & Recovery Sqd n. (MAC) ; 
11th Weather Sqdn. (MAC) ; plus varied US Army, Navy, 
and Marine activities. Base activated July 1940; named 
for Capt. Hugh Elmendorf, killed Jan. 13, 1933, at Wright 
Field, Ohio, while flight-testing a new pursuit plane. Area 
13,130 acres. Altitude 118 ft. Military 6,400; civilians 
2,400. Payroll $148 million. Housing: 230 officer; 1,300 
NCO; transient incl. 52 family units (no pets), 90 VOO, 
300 VAO. 95-bed hospital. 

England AFB, La. 71311-5004; 5 mi. W of Alexandria. 
Phone (318) 448-2100; AUTOVON 683-1110. TAC base. 
23d Tactical Fighter Wing, A-1 O fighter operations. Base 
activated Oct. 1942; named for Lt. Col. John B. England, 
WW II P-51 pilot and ace credited with 17.5 victories, 
killed Nov. 17, 1954, in F~6 crash in France. Area 2,282 
acres. Altitude 89 ft. Military 3,057; civilians 667. Payroll 
$76 million. Housing: 92 officer; 506 NCO; transient incl. 
18 VAO double rooms with 2 rooms for SNCOs and a 
chief's suite, 34 VOQ single rooms, 5 VIP suites, family 
rooms limited, reservations required. 15-bed hospital. 

Fairchild AFB, Wash. 99011-5000; 12 mi. WSW of 
Spokane. Phone (509) 247-5704; AUTOVON 352-1110. 
SAC base. 57th Air Division ; 92d Bomb Wing (SAC) ; 
3636th Combat Crew Training Wing (ATC) ; 141st Air Re
fueling Wing (ANG); Del. 24, 40th Aerospace Rescue & 
Recovery Sqdn, (MAC) ; Del. 1, 1000th Satellite Opera
tions Gp. (AFSPACECOM) ; 2039th Communications 
Sqdn. (AFCC). Base activated Jan. 1942; named for Gen. 
Muir S. Fairchild, USAF Vice Chief of Staff at his death in 
1950. Area 6,127 acres. Altitude 2,462 ft. Military 4,368; 
civilians 610. Payroll $82.9 million for active-duty military 
and civilian. $19 million for ANG. Housing : 462 officer; 
1,118 NCO; transient incl. 29 VOQ, 62 VAO, and 8 tempo
rary lodging facilities. 45-bed hospital . 

Falcon AFB, Colo. 80912-5000; 9 mi. E of Colorado 
Springs. Phone (719) 550-4113; AUTOVON 560-1110. 
AFSPACECOM base. 2d Space Wing. Host unit is 3d 
Space Support Wing (AFSPACECOM). Strategic Defense 
Initiative National Test Facility. Base activated Sept. 26, 
1985. Area 1,499 acres. Altitude 6,267 ft, Military active
duty 1 ;200; civilians 170; contractors 1,434. No housing 
or transient quarters. Medical aid station . 

Francis E. Warren AFB, Wyo. 82005-5000; adjacent to 
Cheyenne. Phone (307) 775-1110; AUTOVON 481-1110. 
SAC base. 90th Strategic Missile Wing ; 90th Combat 
Support Gp.; 37th Aerospace Rescue & Recovery Sqdn. 
(MAC); SATAF (AFSC); Del. 60, OO-ALC (AFLC). Base 
activated as Fort D. A. Russell July 4, 1867; under Army 
jurisdiction until 1947, when reassigned to USAF. Base 
renamed in 1930 for Francis Emory Warren, Wyoming 
senator and f irst state governor. Area 5,866 acres, plus 50 
Peacekeeper and 150 Minuteman Ill missile sites dis
tributed over 12,600 sq. mi. in Wyoming, Colorado, and 
Nebraska. F. E. Warren AFB was designated by President 
Reagan as the main operating base for the proposed 
deployment of the Peacekeeper rail-garrison system. Al
titude 6,142 ft. Military 3,790; civilians 761 . Payroll $102.4 
million. Housing: 203 officer; 628 NCO; 36 transient. 25-
bed hospital. 

George AFB, Calif. 92394-5000; 6 mi. NW of Victorville. 
Phone (619) 269-1110; AUTOVON 353-1110. TAC base. 
831 st Air Div.; 37th Tactical Fighter Wing, home of TAC's 
Wild Weasel F-4G squadrons ; 35th Tactical Training 
Wing, F-4 transitional and upgrade·training ; German Air 
Force training in F-4; Air Warrior, close air support of the 
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National Training Center(Army) ; OLAO (Operating Loca
tion Alert Detachment), 144th Fighter Interceptor Wing 
(TAC) ; 27th Tactical Air Support Sqdn., OV-10; 2067th 
Communications Sqdn. (AFCC). Base activated 1941 ; 
named for Brig , Gen. Harold H. George, WW I fighter ace 
killed Apr. 29, 1942, in aircraft accident in Australia. Area 
5,347 acres. Altitude 2,875 ft. Military 5,246; civilians 548. 
Payroll $121.49 million. Housing : 145 officer; 1,496 en
listed; 40 transient. 25-bed hospital. 

Goodfellow AFB, Tex. 76908-5000; 2 mi. SE of San An
gelo. Phone (915) 657-3231; AUTOVON 477-3231 . ATC 
base. Goodfellow Technical Training Center provides 
technical training for all Air Force people entering the 
intelligence career fields and also provides cryptologic 
training for members of the other military services, civil
ian intelligence agencies, and foreign military person
nel. Major units include 3480th Technical Training Wing 
(ATC) ; 3480th Technical Training Gp. (ATC); 3480th Stu
dent Gp. (ATC) ; 3490th Techn ical Training Gp. (ATC); 
3495th Technical Training Gp. (ATC); 8th Missile Warning 
Sqdn. (at nearby Eldorado AFS, the location of the 
Southwest Pave Paws radar site) (AFSPACECOM); 
Del. 6, USAF Occupational Measurement Center 
(USAFOMC) ; 2081st Communications Sqdn. (AFCC) ; 
NCO Professional Military Education Center (ESC) ; 3d 
Battalion, 112th Military Intelligence Brigade (US Army); 
Naval Technical Training Center Detachment; Marine 
Corps Administrative Detachment. Base activated Jan. 
1941; named for Lt. John J. Goodfellow, Jr., WW I fighter 
pilot killed in combat Sept. 14, 1918. Area 1,127 acres. 
Altitude 1,877 ft. Military 3,293; civilians 554_ Payroll 
$69.8 million. Housing: 3 officer; 59 NCO; 604 transient 
(570 VAO, 34 voa~ 20 TLF. Clinic. 

Grand Forks AFB, N. D. 58205-5000; 16 mi. W of Grand 
Forks. Phone (701) 747-3000; AUlOVON 362-1110. SAC 
base. 42d Air Div.; 319th Bomb Wing (KC-135R and 
B-1B); 321st Strategic Missile Wing (Minuteman Ill). 
Base activated 1956; named after the city of Grand Forks, 
whose citizens bought the property for the Air Force. 
Area 6,912 acres. Missile complex covers an additional 
7,500 sq. mi. Altitude 911 ft. Military 5,352; civilians 556. 
Payroll $116.6 million. Housing : 476 officer; 1,801 NCO; 
136 transient. 35-bed hospital. 

Grllflss AFB, N. Y. 13441-5000; 1 mi. NE of Rome. Phone 
(315) 330-1110; AUTOVON 587-1110. SAC base. 416th 
Bomb Wing. Other major units are Rome Air Develop
ment Center (AFSC); 485th Engineering Installation Gp. 
{AFCC) ; Hq. 24th Air Div. (TAC); Northeast Air Defense 
Sector (TAC); 933d Civil Engineering Sqdn. {AFRES); 
10th Aviation Brigade (US Army). Base activated Feb. 1, 
1942; named for Lt. Col. Townsend E. Griffiss, killed in 
aircraft accident Feb. 15, 1942 (the first US airman to Jose 
his life in Europe during WW II while in the line of duty). 
Area 3,896 acres. Altitude 504 ft. Military 4,817; civilians 
2,801. Payroll $181.3 million. Housing: 169 officer; 566 
NCO; 50 trailers; 109 transient. 20-bed hospital. 

Grissom AFB, Ind. 46971-5000; 7 mi. S of Peru. Phone 
(317) 689-5211 ; AUTOVON 928-1110. SAC base. 305th Air 
Refueling Wing ; 930th Tactical Fighter Gp- (AFRES) ; 
434th Air Refueling Wing (AFRES). Activated Jan. 1943 
for Navy flight training; reactivated June 1954 as Bunker 
Hill AFB; renamed May 1968 for Lt. Col. Virgil 1. "Gus" 
Grissom, killed Jan. 27, 1967, at Cape Kennedy, Fla., with 
other Astronauts Edward White and Roger Chaffee in 
Apollo capsule fire. Area 3,000 acres. Altitude 800 ft. 
MIiitary 2,740; civilians 993. Payroll $56.3 million (SAC 
only). Housing : 144 officer ; 972 NCO; 133 transient. 
Clinic, outpatient care only. 

Gunter AFB, Ala. 36114; 4 mi. NE of Montgomery. Phone 
(205) 279-1110; AUTOVON 446-1110. AU base. Hq. Stan
dard Systems Center (AFCC); Air Force Logistics Man
agement Center; USAF Extension Course Institute ; 
USAF Senior NCO Academy. Base activated Aug. 27, 
1940; named for William A. Gunter, longtime mayor of 
Montgomery and airpower advocate, died 1940. Area 368 
acres. Altitude 220 ft. Military 1,619; civilians 968. Payroll 
included in Maxwell entry. Housing: 118 officer; 206 
NCO; 378 .transient (107 voa, 268 VAC, 3 TLF), 

Hahn AB, W. Germany, APO New York 09122-5000; 2 mi. 
from Sohren, approx. 70 mi. Wof Frankfurt. Phone (com
mercial, from CONUS) 01 1-49-6543-51-1110; AUTOVON 
450-1110. USA FE base. 50th Tactical Fighter Wing with 
three squadrons of F-16C/D aircraft. Base activated in 
1951; USAF began operations in 1953. Area 1,200 acres. 
Altitude 1,560 ft. Military 5,650; civilians 1,815. Payroll 
$149.8 million. Housing: 672 apts.; 303 US Govt. leased 
housing, Billeting: 53 officer; 1,422 enlisted. 20-bed hos
pital. 

Hanscom AFB, Mass. 01731 ; 17 mi. NW of Boston. 
Phone (617) 377-4441; AUTOVON 476-5980. AFSC base. 
Hq. Electronic Systems Div. (AFSC) manages develop
ment and acquisition of command control communica
tions and inteUigence (C3J) systems. Also site of Air Force 
Geophysics Lab, center for research and exploratory 
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development in the terrestrial, atmospheric, and space 
environments. Base has no flying mission; transient 
USAF aircraft use runways of Laurence G. Hanscom 
Field, state-operated airfield adjoining the base. Base 
named for Laurence G. Hanscom, a pre-WW II advocate 
of private aviation , killed in a lightplane accident in 1941 . 
Area 846 acres. Altitude 133 ft. Military 2,950; civilians 
2,580. Payroll $170 million. Housing: 370 officer; 489 
NCO; 30-unit TLF, 754 BOONOQ. Clinic. 

Hellenikon AB, Greece, APO New York 09223-5000; 10 
mi. S of Athens. Phone (commercial, from CONUS) 
011-301-989-5513; AUTOVON 662-1110. USAFE base. 
7206th Air Base Gp. Provides operations and mainte
nance support, administrative control, and base operat
ing support to USAFE and other US forces. Base began 
operation in ·1947 as a military mission. Named after 
nearest town. Area 172 acres. Altitude 90 ft. Military 
1,400; civil ians 750. Payroll $50.8 million. No housing; 
108 dormitory rooms and 264 consolidated billeting. 
Hospital. 

Hickam AFB, Hawaii 96853-5000; 10 mi. W of Honolulu. 
Phone (808) 471-7110 (Oahu military operator) ; AUlO
VON 471-7110. PACAF base. Hq. Pacific Air Forces. Host 
unit 15th Air Base Wing, supporting Air Force units and 
installations in Hawaii and throughout the Pacific; subor
dinate unit 9th Airborne Command and Control Sqdn. 
Major associate units include Hq. 3d Air Div. (SAC) ; 834th 
Airlift Div. (MAC); Hq. Pacific Communications Div. 
(AFCC); 1st Weather Wing (MAC) ; 154th Composite Gp. 
(ANG); 619th Military Airlift Support Sqdn. {MAC); Del. 1, 
89th Military Airlift Wing (MAC). Base activated Sept. 
1938; named for Lt. Col. Horace M. Hickam, air pioneer 
killed in crash Nov. 5, 1934, at Fort Crockett, Tex. Area 
2,694 acres. Altitude sea level. Military 3,612; civilians 
1,961.· Payroll $347 million (includes Hickam and Wheel
er AFBs and Bellows AFS). Housing : 535 officer; 1,920 
enlisted. Clinic (15th Medical Gp.). 

HIii AFB, Utah 84056-5990; 5 mi. S of Ogden. Phone (801) 
777-7221 ; AUTOVON 458-1110. AFLC base. Hq. Ogden 
Air Logistics Center. Furnishes logistics support for Min
uteman, Peacekeeper, and Small ICBM missiles; Maver
ick air-to-ground missiles ; laser and electro-optical 
guided bombs; F-4 and F-16 systems manager; air muni
tions; aircraft landing gear including wheels, brakes and 
struts, tires and tubes; photographic and aerospace 
training equipment. Other units include 388th Tactical 
Fighter Wing (TAC); 419th Tactical Fighter Wing 
(AFRES); 729th Tactical Control Sqdn.(TAC); 6545th Test 
Gp. (AFSC~ which oversees management of Utah Test 
and Training Range and RPV test programs. Base acti
vated Nov. 1940; named for Maj. PloyerP. Hill, killed Oct. 
30, 1935, test-flying the first B-17. Area 6,666 acres; man
ages 961 ,012 acres. Altitude 4, 788 ft. M ii itary 5,100; civil
ians 15,300. Payroll $586 million. Housing: 263 officer; 
882 NCO; 45 transient. 35-bed hospital. 

Holloman AFB, N. M. 88330-5000; 8 mi. SW of Alamogor
do. Phone (505) 479-6511; AUTOVON 867-1110. TAC 
base. 633d Air Div. ; 49th Tactical Fighter Wing, F-15 op
erations; 479th Tactical Training Wing, lead-in fighter 
training ; 4449th Mobility Support Sqdn., Harvest Bare; 
83d Tactical Control Sqdn.; 6585th Test Gp. (AFSC) con
ducts test and evaluation of aircraft and missile systems. 
Twenty other tenant units located at Holloman, including 
1877th Communications Sqdn., 4th Satellite Communi
cations Sqdn. (AFSPACECOM), 1984th Communications 
Sqdn., Air Force Geophysical Laboratory detachment, 
and a US Army unit. Base activated 1942; named for Col. 
George Holloman, guided-missile pioneer, killed in B-17 
crash on Formosa Mar. 19, 1946. Area 50,697 acres. Al
titude 4,093 ft. Military 5,447; civilians 1,736. Payroll $210 
million. Housing : 191 officer; 1,360 NCO; 255 transient. 
30-bed hospital . 

Homestead AFB, Fla. 33039-5000; 5 mi. NNE of Home
stead. Phone (305) 25HI011 ; AUTOVON 791-01 11. TAC 
base. 31st Tactical Fighter Wing, F-16 fighter operations; 
site of ATC sea-survival school ; 726th Tactical Control 
Sqdn. (TAC) ; Naval Security Group Activity; 482d Tactical 
Fighter Wing (AFRES); 301st Aerospace Rescue & Re
covery Sqdn. (AFRES); OLAA (Operating Location AA), 
125th Fighter Interceptor Gp. (TAC). Base activated Apr. 
1955. Area 3,345 acres. Altitude 7 ft. Military 5,139; civil
ians 1,035. Payroll $320 million. Housing: 321 officer; 
1,294 NCO; 359 transient. Bo-bed hospital. 

Howard AFB, Panama, APO Miami 34001-5000. The 
830th Air Div. represents the US Air Force in operations 
throughout Latin America. With headquarters at Howard 
AFB, Republic of Panama, the 830th AD is a unit of 
Tactical Air Command and reports to 12th Air Force, 
Bergstrom AFB, Tex. Howard was originally established 
in 1928 as a military post, known as Bruja Point Military 
Reservation, and was later named for Maj. Charles 
Harold Howard. Major units of the air division located at 
Howard are the 24th Tactical Air Support Sqdn. and the 
24th Composite Wing. The air division and tenant units 
have approx. 3,500 assigned, of which 2,360 are military. 

Hurlburt Reid, Fla. 32544-5000; 5 ml. W of Fort Walton 
Beach. Phone (904) 881~668; AUTOVON 579-1110; for 
information AUTOVON 872-1110 (Eglin AFB). Hurlburt 
Field is a MAC base, though located on the Eglin AFB 
{AFSC) reservation. Home of Hq. 23d Air Force, which is 
the focal point for all USAF special operations matters. 
The 23d Air Force serves a dual role as a numbered air 
force for MAC and as the Air Force Special Operations 
Command, a service component of the US Special Op
erations Command. The base host wing is the 1st Spe
cial Operations Wing, equipped with MC-130E (Combat 
Talon), AC-130H (Spectre gunship), and MH-53J (Pave 
Low Ill) aircraft. Tenant units include the USAF Special 
Operations School ; 1720th Special Tactics Gp.; 1723d 
Combat Control Sqdn.; Special Operations Weather 
Team; 6th Weather Sqdn. and 7th Weather Wing; Special 
Missions Operational Test and Evaluation Center; 4442d 
Tactical Control Gp., which includes the US Air Force Air 
Ground Operations School and the 727th Tactical Con
trol Sqdn. ; 823d Civil Engineering RED HORSE Sqdn.; 
Oet. 8, 1361st Audiovisual Sqdn. Base activated 1943; 
named for Lt. Donald W. Hurlburt, WW II pilot killed Oct. 
1, 1943, in a crash on Eglin reservation. Altitude 38 ft. 
Military 4,600; civilians 725. Payroll $114 million. Hous
ing: 36 officer; 344 NCO; 210 transient rooms with 258 
beds. Medical clinic only at Hurlburt, but 155-bed hospi
tal at Eglin Regional Hospital located 12 mi. away. 

lncirllk AB, Turkey, APO New York 09289-5000; 10 mi. 
E of Adana . Phone (commercial . from CONUS) 
011-90-71-221774 through 221780; AUTOVON 676-1110. 
USAFE base. 39th Tactical Gp. Also home for 628th Mili
tary Airlift Support Sqdn. Base activated in May 1954; 
present unit began operations in Mar. 1966. lncirlik, in 
Turkish, means fig orchard, which is what the land was 
used for before the base was built. Area 3,400 acres. 
Altitude 240 ft. Military 2,400; civilians 2,000. Payroll $49 
million. Housing: 950 units; 49 TLF; 184 VAO; 216 VOQ; 
6,014 dorm rooms. Regional hospital. 

lraklion AB, Crete, Greece, APO New York 09291-5000; 
10 mi. E of lraklion. Phone (commercial, from CONUS) 
011-30-81761-196/197; AUTOVON 668-1110. USAFE 
base. 7276th Air Base Gp. Provides administrative ahd 
logistica l support to the 6931st Electronic Security 
Sqdn. Activated Oct. 1954; 7276th ABG activated Aug. 
1978. Base named after Crete's capital city. Area 197 
acres. Altitude 90 ft. Military 801 ; civilians 291. Payroll $9 
million. Housing 180 units; 16VOQ; 4 DVsuites; 24 VAQ; 
15 TLF; 362 dorm rooms. Hospital. 

Kadena AB, Japan, APO San Francisco 96239-5000; 15 
mi. N of Naha, Okinawa. Phone (commercial, from 
CONUS) 011-098-938-1111 ; AUTOVON 630-1110. PACAF 
base. Hq. 313th Air Div., host organization; 18th Tactical 
Fighter Wing, F-15C/D and RF-4C operations; 18th Com
bat Support Wing ; 400th Munitions Maintenance Sqdn. 
(Theater); 376th Strategic Wing (SAC), KC-135 and 
RC-135 operation~; 1962d Communications Gp. (AFCC); 
6990th Electronic Security Gp. (ESC); 961st Airborne 
Warning and Control Sqdn. (TAC), E-3 operations; 603d 
Military Airlift Support Gp. (MAC) ; 33d Aerospace Res
cue & Recovery Sqdn. (MAC), HH-3 and HC-130 opera
tions; Western Pacific Rescue Coordination Center 
(MAC); Del. 1, 9th Strategic Reconr,aissance Wing 
(SAC), SR-71 operations; 13th Military Airlift Sqdn. 
(MAC), C-12F operations. Base named for city of Kadena, 
Okinawa. Area 14,778 acres. Military 8,755; US citizens 
1,109; local nationals 2,424, Housing : 6,702 on-base 
units (officer/enlisted) ; 533 transient ; 67 temporary. 
Clinic. US Naval Hospital at Camp Lester. 

Keesler AFB, Miss. 39534-5000; located In Biloxi. Phone 
(601)377-1110; AUTOVON868-1110. ATC base. Hq. Kees
ler Technical Training Center (avionics, communica
tions, electronics, radar systems, computer and com
mand and control systems, personnel, and administra
tive courses); Keesler USAF Medical Center. Hosts MAC 
and AFRES weather reconnaissance units; AFRES tac
tical airlift unit; TAC airbome command and control 
sqdn.; AFCC engineering installation gp.; AFCC NCO 
Academy/Leadership School; USAF First Sergeant's 
Academy. Base activated June 12, 1941 ; namedfor2d Lt. 
Samuel R. Keesler, Jr., WW I aerial observer, killed in 
action Oct. 9, 1918, near Verdun, France. Area 3,600 
acres. Altitude 26 ft. Military 8,933; civilians 2,109. 
Payroll $287 million. Housing: 291 officer; 1,666 NCO; 51 
trailer spaces; 76 transient (376 voa and 1,348 VAQ units 
on space availability; technical training students may 
occupy many units). 350-bed hospital. 

Kelly AFB, Tex. 78245-5000; 5 mi. SW of San Antonio. 
Phone (512) 925-1110; AUTOVON 945-1110. AFLC base. 
Hq. San Antonio Air Logistics Center provides logistics 
management, procurement, and distribution support for 
such USAF aircraft as the C-SA and C-5B, C-17, C-9. F-5, 
0-2, OV-10, and T-38. As a specialized repair activity, SA
ALC modernizes and performs heavy depot main
tainance on the entire USAF fleet of C-Ss, a significant 
portion of Strategic Air Command's B-52s, Military Airlift 
Command C-130s, and various engines, including the 
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Major Active Air Force Installations in the US 
• 

\YASHING'rON 

• ~hglc AFB'(MAC)' 

Fairoll,ld AFB (SAO) 
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IDAHO 

CALIFORNIA 
• Mountain Home AFB (TAC) 

NEVAOA 

Beale AFB (SAC) 

• e McClellan AFB (AFLC) 
• • Malher AFB (ATC) 

Travis AFB (MAC) 

e Oni2uka AFB (AFSPACECOM) 

• Caslle AFB (SAC) 

Edwards AFB (AFSC) 

HIii AFB (AFLC) e 

UTAH 

e Nellis AFB (TAC) 

• Vandenberg e e George AFB (TAC) 

AFB(SAC) • Loa Angeles AFB 
(AFSC) 

e Norton AFB (MAC) 

• March AFB (SAC) 
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Luke AFB (TAC) 

• 
• Williams AFB (ATC) 
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e Snemya AFB (AAC) 

looog Ml/ lS/\0) 

MAINE 

NORTH DAKOTA MINNESOTA 

e Malms1rom AFB (SAC) e Minot AFB (SAC) e Grand Forks AFB (SAC) 
Vt 

MONTANA 

SOUTH DAKOTA 

WYOMING 

e Ellsworth AFB (SAC) 
IOWA 

NEBRASKA 

Francis E. Warren AFB 
(SAC) 

• 
COLORADO 

Offutt AFB (SAC) e 

Lowry AFB (ATC) e Buckley AGB (ANG) 

United Slates 
Air Force Academy • 
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(AFSPACECOM) 

NEW MEXICO 

• Klrtland AFB (MAC) 

• KANSAS 

• Falcon AFB (AFSPACECOM) 

• Palerson AFB (AFSPACECOM) 
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TEXAS 

McConnell AFB (SAC) 

• 
\lance AFB (ATC) 

• 
Tinker AFB (AFLC) 

• 
• Cannon AFB (TAC) 

e Altus AFB (MAC) 

Sheppard AFB (ATC) e 
• • Reese AFB (ATC) • 

MISSOURI 

MICH. 
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e K. I Sawyer AFB (SAC) 

WUflSl))illl AFB (SAC) 

• 
MICHIGAN 

'!f~ar•~1~ • 
e Selfridge AGB (ANG) 

• Plattsburgh AFB (SAC) 

'°:r" AFB 18ACJ 

NEWYOFIK 

N.H, 

e Peaso AFB (SAC) 

e Hllnscom AF8,(AF~C) • • ""-._ ~~AGBt{lflG) 

°IVl>otoi/60\RB [AFIIESJ 

PENNSYLVANIA N.J. 

ILLINOIS 
, OHIO Neweirk AFB (AFLC) 

IN DIANA e ii 
Rickenbacker AGB (ANG)e 

Grissom AFB (SAC) e e 
• Wrll)!,l•P1Uon1on 

Chanute AFB (ATC) AFB (AFLCl WEST 

VIRGINIA 

e McGuire AFB (MAC) 

_ MO, 4t ~• ,-FB q,!,\C) 

~

OEt.:. 
-~•, .. _ IOQ, 0,C.11/q, USAF) 

l\fl\lM~C) 
VIRGINIA ,, r AFB (MAC) 

Langloy AFB (TAC). 

• Scott AFB (MAC) 

• Whiteman AFB (SAC) 

ARKANSAS • Eeker AFB (SAC) 

• Little Rock AFB (MAC) 

KENTUCKY 

"/"ENNESSEE 

Arnold AFB (AFSC) 

• 

Seymour Johnson AFB (TAC) 

• 
NOHTH CAROLINA 

• Pope AFB (MAC) 

S. CAROLINA 

GEORGIA e e 
ALABAMA Shaw AFB (TAC) Myrtle Beach AFB (TAC) 

e McEnlire AGB (ANG). e 

• Columbus AFB (ATC) 

Dobbins ARB (AFRES) Che~eslon AFB (MAC) 

Robins AFB (AFLC) • MISSISSIPPI Maxwell AFB (AU) 

Holloman AFB (TAC) Carswen AFB (SAC) 
LOUISIANA 

• •• 
Gunter AFB (AU) Moody AFB (TAC) 

• 

e Elelson AFB (AAC) 

e Elmendort AFB (AAC) 

• Dyess AFB (SAC) 
Goodfellow AFB (ATC) . 

Bark,dale AFB (SAC) 

• England AFB (TAC) 
Keesler AFB (ATC) 

• 
Randolph AFB (ATC) Bergslrom AFB (TAC) 

Ket1~ AFB·(AFI.C} ~ e 
-L&d<fCln<I AF8{ ATC)~ ,. . 

LaugM/~AFB !t'.TCl· / 
Brooks AFB (AFSC) 

HAWAII 

WheelBf AFB (PACAF) 

OAHU [ •·· 
Hickam AFB (PACAF) 

1-f<ufbutl F18Id (MAC) .,. . 
£~AFB TyndaN AFB (TAO) 

(AFSC) 

FL ORIDA 

MacDin AFB (TAC) . 

e Palrk:k AFB (AFSC) 

Homestead AFB (TAC) 

• 
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TF39, TF56, and F100. SA-ALC also manages more than 
half of the Air Force's engine inventory, all fuel lubricants 
used by the Air Force and NASA, the Air Force's fleet of 
boats and ships, and ·the Department of Defense Work
ing Dog Program. Other major units include Hq. Elec
tronic Security Command; Air Force Electronic Warfare 
Center; Air Force Cryptologic Support Center; Joint 
Electronic Warfare Center; USAF Service Information 
and News Center; Hq. Air Force Commissary Service; 
433d Military Airlift Wing (AFRES); 149th Tactical Fighter 
Gp. (ANG); 1923d Communications Gp.; 1827th Elec
tronics Installation Sqdn.; Defense Reutilization and 
Marketing Office; Air Force Audit Agency Office. Dating 
back to Nov. 21, 1916, Kelly AFB is the oldest continu
ously active air base in the US. Named for Lt. George E. 
M. Kelly, first Army pilot to lose his life in a military 
aircraft, killed May 10, 1911 . Area 4,660 acres. Altitude 
689 ft. Military 5,820; civilians 17,942. Payroll $678 mil
lion. Housing : 46 officer; 368 NCO. Clln lc. 

Kirtland AFB, N. M. 87117-5000; SE quadrant of Albu
querque. Phone (505) 844-0011 ; AUTOVON 24-Hl011 . 
MAC base. 1606th Air Base Wing. Major agencies and 
units include Contract Management Div. (AFSC); Air 
Force Operational Test and Evaluation Center; Air Force 
Space Technology Center (AFSC); Air Force Weapons 
Laboratory (AFSC); Air Force Office of Security Police ; 
1550th Combat Crew Training Wing (MAC) ; 150th Tac
tical Fighter Gp, (New Mexico ANG); Field Command's 
Defense Nuclear Agency; Naval Weapons Eya luatlon 
Facil ity; Sandia Nal.lonal Laboratories; Lovelace Bio
medical and Environmental Research Institute; Depart
ment of Energy's Albuquerque Operations Office; AFSC 
NCO Academy; 1960th Communications Sqdn. (AFCC); 
3098th Aviation Depot Sqdn.; Del. 1, 1369th Audiovisual 
Sqdn.; Air Force Directorate of Nuclear Surety; lnterser
vice Nuclear Weapons School. These agencies furnish 
contract management; nuclear and laser research, de
velopment, and testing ; advanced helicopter training 
and search and rescue operations; pararescue training; 
and operational test and evaluation. Other major units 
include AFLC Nuclear Support Office; Albuquerque 
Seismological Laboratory; Command Control Commu
nications Countermeasures Joint Test Force; University 
of New Mexico Civil Engineering Research Facility. Base 
activated Jan. 1941; named for Col. Roy C. Kirtland, air 
pioneer and commandant of Langley Field in the 1930s, 
who died May 2, 1941. Area 52,450 acres. Altitude 5,352 
ft. Military 4,607; civilians 16,133. Payroll $945 million. 
Housing: 2,134 homes; BOONOO; officers 274 beds; 
enlisted 1,729 beds. Air Force/Veterans Administration 
joint hospital venture located outside base gates (inpa
tient); Kirtland Ambulatory Health Center on base (out
patient). 

K. I. Sawyer AFB, Mich . 49843-5000 ; 20 mi. S of 
Marquette. Phone (906) 346-6511 ; AUTOVON 472-1110. 
SAC base. 410th Bomb Wing; ELF Transmitter Facility 
(Navy); 2001st Communications Sqdn. (AFCC); Del. 24, 
26th Weather Sqdn. (AWS); Del. 2 (SATAF) ; 71st Flying 
Training Wing/OLA. Base activated 1959; named for Ken
neth I. Sawyer, who proposed site for county airport, died 
1944. Area 5,202 acres. Altitude 1,220 ft. Military 3,509; 
civilians 51 4. Payroll $92.8 million. Housing: 279 officer; 
1,414 NCO; 199 trailer spaces; 26 BNCOQ; 22 BOO; 74 
transient (incl. 22 fully furnished TLFs, 18 VAQ, 26 VOO, 3 
DVQ, and 5 Senior NCO). 50-bed hospital. 

Kunaan AB, Republic of Korea, APO San Francisco 
96264-5000; 8 mi. SW of Kunsan City. Phone (commer
cial, from CONUS) 011-0654-7-2191 ; AUTOVON 
782-1110. PACAF base. 8th Tactical Fighter Wing, F-16C/ 
D aircraft operations providing air interdiction and close 
air support. Base built by Japanese in 1938. Area 2,556 
acres. Altitude 29 ft. Military 3,500; US citizens 33; local 
nationals 739. Payroll $86 million. Housing: 264 officer; 
2,500 enlisted ; all unaccompanied housing (dormitory/ 
800) ; 21 1 transient. 3-bed hospital. 

Lackland AFB, Tex. 78236-5000; 8 mi. WSW of San An
tonio. Phone (512) 671-1110; AUTOVON 473-1110. ATC 
base. Provides basic military training for active-duty, Air 
National Guard, and Air Force Reserve airmen; technical 
training for basic and advanced security police/law en
forcement personnel; cryptographic maintenance op
erators and technicians; patrol dog-handler courses; 
training of instructors, recruiters, and social actions/ 
drug abuse counselors; Officer Training School; De
fense Language Institute English Language Center; 
Wilford Hall USAF _Medical Centi!! (Air Force's largest 
medical center, with 1,000 beds, conducts medical edu
cation and clinical research); ATC NCO Academy; mili
tary training ins1ructor ,eserve squadron ; 539th Ai r 
Force Band; Del. 40, Air Force Logistics Center. Base 
activated 1941; named for Brig. Gen. Frank 0. Lackland, 
early commandant of Kelly Field flying school, died 1943. 
Area 6,783 acms, incl. 3,872 acres at Lackland Training 
Annex. Altitude 745 ft . Military 19,522; clvlllans 6,671. 
Payroll $646.7 million. Housing: 106 officer; 619 NCO; 
831 transient. 
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Lajes Field, Azores, Portugal, APO New York 
09406-5000; Terceira Island, 900 mi. W of Portugal. AU
TOVON 723-1410. MAC base. 1605th MIiitary Airlift Sup
port Wing. Support base for aircraft crossing the Atlantic 
Ocean. Wing is host unit to US Forces Azores; Navy 
Forces Azores; Army Transportation Terminal Unit 
Azores; Naval Security Gp. Activity Azores; 1936th Com
munications Sqdn. (AFCC); Det, 3, Air Force European 
Broadcasting Sqdn. Base provides en route support for 
MAC, USAF, USN, USMC, third nation, and other autho
rized aircraft crossing the Atlantic and supporting US 
Navy antisubmarine warfare missions. US operations be
gan at Lajes Field in 1946. Area 1,148 acres. Altitude 180 
ft. Military 1,704; civilians 1,940. Payroll $53.01 mill ion. 
Housing: 99 officer; 390 enlisted; 25 TLF; 110 VOQ; 580 
VAO; 6 OVQ; 2 senior NCO. 7-bed hospital. 

Langley AFB, Va. 23665-5000; 3 mi. N of Hampton. 
Phone (804) 764-9990; AUTOVON 574-1110. TAC base. 
Hq. Tactical Air Command. 1st Tactical Fighter Wing, 
host unit, F-15 fighter operations; Hq. 1st Air Force 
(TAC) ; Hq. CONUS NORAD region ; 2d Aircraft Delivery 
Gp. (TAC) ; 480th Reconnaissance Technical Gp.; 1913th 
Communications Gp. (AFCC); 1912th Computer Sys
tems Gp. (AFCC); 564th Air Force Band (TAC); US Army 
TRADOC Flight Del. ; 48th Fighter Interceptor Sqdn. 
(TAC); Army-Air Force Center for Low Intensity Conflict; 
20 other tenant units. Base activated Dec. 30, 1916. Lang
ley is the second oldest continuously active air base in 
the US; named for aviation pioneer and scientist Samuel 
Pierpont Langley, who died in 1906. NASA Langley Re
search Center is located across base. Area 3,439 acres. 
Altitude 1 O ft. Military 9,581 ; civil ians 3,000. Payroll 
$308.6 million. Housing: 384 officer; 1,255 NCO; 304 
transient rooms including VOQ, VAQ, VIP, and senior 
enlisted distinguished visitors. USAF regional 75-bed 
hospital. 

Laughlin AFB, Tex. 78843-5000; 6 mi. E of Del Rio. Phone 
(512) 298-3511; AUTOVON 732-1110. ATC base. 47th Fly
ing Training Wing, undergraduate pilot training. Base 
activated Oct. 1942; named for 1st Lt. Jack T. Laughlin, 
Del Rio native, B-17 pilot killed over Java on Jan. 29, 1942. 
Area 4,008 acres. Altitude 1,080 ft. Military 2,697; civil
ians 507 (265 contract civilians). Payroll $66 million. 
Housing: 202 officer; 401 NCO; 37 transient, 24 tempo
rary family lodging facilities. 20-bed hospital. 

Laurence G. Hanscom AFB (see Hanscom AFB} 

Undsey AB, W. Germany, APO New York 09633-5000; in 
Wiesbaden . Phone (commercial , from CONUS) 
011-49-6121-82-0; AUTOVON 33!H 110. USAFE base. Hq. 
65th Air Division. 7100th Combat Support Wing is re
sponsible for 17th Air Force's twenty-five collocated op
erating bases, five geographically separated munitions 
support squadrons, providing war- and peacetime health 
care through the 7100th Combat Support Wing Medi cal 

. Center, and supporting approximately eighty associate 
units. Associate unit: 1st Combat Communications Gp. 
(AFCC). Established in 1897 as a German installation ; 
became an Air Force installation on Sept. 18, 1947. 
Named for Medal of Honor recipient Darrell R. Lindsey, a 
WW II pilot killed during a bombing mission over France. 
Area 106 acres. Altitude 557 ft. Military 3,497; civilians 
1,752. Payroll $116 mill ion. Housing : No on-base hous
ing (Wiesbaden Military Community housing is operated 
by the US Army); billeting (bachelor enlisted): 757 male 
and 168 female bed spaces. Medical center. 

Little Rock AFB, Ark. 72099-5000; 15 mi. NE of Little 
Rock. Phone (501) 988-3131; AUTOVON 731-1110. MAC 
base. 314th Tactical Airlift Wing, only C-130 training base 
in OoO, training crew members from all branches of 
service and some foreign countries. Tenants include Hq. 
Joint Readiness Training Center. a high-priority US Army 
Center (JRTC trains all nonmechanized units within the 
Army, using Fort Chaffee, Ark., as the training ground) ; 
189th Tactical Airlift Gp. (ANG); 2151st Communications 
Sqdn.; 22d Air Force NCO Leadership School; 1314th 
Ground Combat Readiness Evaluation Sqdn. Base acti
"31ed 1955. Area 6,898 acres. Altitude 310 ft Military 
5,428: civilians 1,583. Payroll $157 mllllon. Housing: 212 
office r; 1,323 enlisted: 2,042 enlisted dormitory; 360 
transient (140 VAO, 220 VOQ~ 35-bed. hospital. 

Loring AFB, Me. 04751-5000; 4 mi. W of Limestone. 
Phone (207) 999-111 O; AUTOVON 920-1110. SAC base. 
42d Bomb Wing was activated here Feb. 25, 1953, as 
Limestone AFB; renamed for Maj. Charles Loring, Jr., 
F-80 pilot killed Nov. 22, 1952, in North Korea and posthu
mously awarded Medal of Honor. Area 11,165 acres. Al
titude 756 ft. Military 3,593; civilians 498. Payroll $84.6 
million_. Housing: 303 officer; 1,481 NCO; 122 transient; 4 
VIP. New 20-bed hospital completed this year. The bomb
er mission converted to conventional as of Oct. 1, 1988. 

Los Angeles AFB, Calif. 90009-2960; in metropolitan 
Los Angeles area, city of El Segundo, 3 mi. S of Los 
Angeles IAP. Phone (213) 643-1000; AUTOVON 833-1110. 

AFSC base. Headquarters of AFSC's Space Systems Divi
sion, which manages the design, development, acquisi
tion, and launch of OoD's space program. Support unit is 
6592d Air Base Gp. 24 tenant units on station; also pro
vides support to 41 off-station units/activities. Activated 
Dec. 14, 1960 as Los Angeles AFS. Area 96 acres at Los 
Angeles AFB and 96 acres at Fort MacArthur Annex. 
Altitude 95 f t. MIiitary 2, 10S; civilians 2,278, Payroll 
$116.6 million. Housing at Fort MacArthur Annex In San 
Pedro: 370 officer and enlisted townhomes ; general of
_ficer houses; 27 enlisted dormitory rooms; 60 visiting 
and unaccompanied officer quarters. 23 TLF units. 
Clinic, commissary, child-care center, and Air Force 
Family Support Center. 

Lowry AFB, Colo. 80230-5000; on border between Den
ver and Aurora. Phone (303) 370-111 O; AUTOVON 
926-1110. ATC base. Technical Training Center; Air Force 
Accounting and Finance Center; Air Reserve Personnel 
Center; 3320th Correction and Rehabilitation Sqdn. 
Lowry Technical Training Center conducts training in 
avionics, space operations, munitions, logistics, and au
diovisual fields. Base activated Oct. 1, 1937; named for 
1st Lt. Francis B. Lowry, killed in action Sept. 26, 1918, 
near Crepion, France, while on a photo mission. Area 
1,863 acres. Altitude 5,400 ft. Military 8,093; civilians 
5,132. Payroll $262.4 million. Housing: 87 officer; 780 
NC0; ·240 VOQ, 585 VAO, 40 TLF. USAF clinic on base, 
with Fitzsimons Army Medical Center 15 minutes away. 

Luke AFB, Ariz. 85309-5000; 20 mi. WNW of Phoenix. 
Phone (602) 856-7411; AlJTOVON 853-1110. TAC base. 
832d Air Div.; 405th Tactical Training Wing, F-15 opera
tions ; 58th Tactical Training Wing , F-16 operations; 
944th Tactical Fighter Gp. (AFRES). Luke, the largest 
fighter training base in the free world, conducts training 
of USAF and foreign pilots in the F-15, F-15E, and F-16. 
Luke also conducts F-5 training through the 425th Tac
tical Fighter Training Sqdn. at nearby Williams AFB. 
Base activated 1941 ; named for 2d Lt. Frank Luke, Jr., 
observation balloon-busting ace of WW I and first flyer to 
receive the Medal of Honor, killed in action Sept. 29, 
1918, near Murvaux, France. Area 4,197 acres, plus 
2, 700,000-acre Barry M. Goldwater Air Force range lo
cated near Gila Bend, Ariz. Altitude 1,090 ft. Military 
5,543; civilians 1,450. Payroll $157 million. Housing: 95 
officer; 779 NCO; 245 transient (160 VOO, 85 VAO); 40 
temporary family lodging facilities. 105-bed hospital. 

MacDIII AFB, Fla. 33608-5000; adjacent to Tampa city 
limits. Phone (813) 830-1110; AUTOVON 968-1110. TAC 
base. 56th Tactical Training Wing, F-16 operations; Hq. 
Special Operations Command; Hq. US Central Com
mand ; Joint Communication Support Element. 56th Tac
tical Training Wing conducts replacementtraining in the 
F-16. Base activated Apr. 15, 1941 ; named for Col. Leslie 
MacDill, killed in an aircraft accident Nov. 8, 1938, near 
Washington, 0. C. Area 5,631 acres. Altitude 6 ft. MIiitary 
6,849; civilians 1,894. Payroll $183 million. Housing: 130 
officer; 674 enlisted; 360 transient. 75-bed 56th Tactical 
Training Wing hospital. 

Malmstrom AFB, Mont. 59402-5000; 1.5 mi. E of Great 
Falls. Phone (406) 731-111 O; AUTOVON 632-1110. SAC 
base. 341st Strategic Missile Wing; 301st Air Refueling 
Wing. Base activated Dec. 15, 1942; named for Col. Einar 
A, Malmstrom, WW II fighter commander killed in air 
accident Aug. 24, 1954. Site of SAC's first Minuteman 
wing. Area 3,573 acres, plus about 23,000 sq. mi. of 
missile complex. Altitude 3,525 ft. Military 4,261 ; civil
ians 720. Payroll $102 million. Housing: 258 officer; 1,148 
NCO; 120 transient. Clinic. 

March AFB, Calif. 92516-5000; 9 mi. SE of Riverside. 
Phone (714) 655-1110; AUTOVON 947-1110. SAC base. 
Hq. 15th Air Force; 22d Air Refueling Wing; Southwest 
Air Defense Sector (TAC); 22d Strategic Hospital ; 452d 
Air Refueling Wing (AFR ES); 943d Tactical Airlift Gp.; 
163d Tactical Fighter Gp. (ANG~ Base activated Mar. 1, 
1918; named for 2d Lt. Peyton C. March, Jr., who died in 
Texas of crash injuries Feb. 18, 1918. Area 7,703 acres. 
Altitude 1,530 ft. Military 6,053; civilians 1,699. Payroll 
$154 million. Housing: 103 officer; 808 NCO; 215 tran
sient. 105-bed hospital. 

Mather AFB, Calif. 95655-5000; 12 mi. ESE of Sacramen
to. Phone (916)364-1110; AUTOVON826-1110. ATC base. 
DoD executive agent for Specialized Undergraduate 
Navigator Training (SUNT); USAF, Navy, and Marine 
Corps basic navigator training. Provides navigator train
ing for 2d German Air Force and 90 other countries. Only 
navigator training base; also trains USAF electronic war
fare officers. 323d Flying Training Wing (ATC) ; 320th 
Bomb Wing (SAC), B-52G operations; 940th Air Refuel
ing Gp. (AFRES), KC-135E operations; 323d Air Base Gp. 
(ATC) ; 3506th Recruiting Gp. (ATC); 2034th Communica
tions Sqdn. (AFCC) ; USAF Civil Air Patrol Pacific Liaison 
Region. Base activated 1918; named for 2d Lt. Carl S. 
Mather, killed in midair collision Jan. 30, 1918, in Texas. 
Area 5,800 acres. Altitude 96 ft. MIi itary 6,183; civilians 
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2,014. Payroll $163.7 million. Housing: 452 officer; 820 
NCO; 208 transient. 70-bed hospital. 

Maxwell AFB, Ala. 36112; 1 mi. WNW of Montgomery. 
Phone (205) 293-1110; AUTOVON 87&-1110. AU base. 
3800th Air Base Wing; Hq. Air University, professional 
military education center for USAF; Air War College; Air 
Command and Staff College; Center for Aerospace Doc
trine, Research, and Education; Ira C. Eaker Center for 
Professional Development; Squadron Officer School; Air 
Force Historical Research Center; Hq. Air Force ROTC 
(ATC); Hq. Civil Air Patrol-USAF; Community College of 
the Air Force (ATC); 908th Tactical Airlift Gp. (AFRES). 
(The Senior NCO Academy and Extension Course Insti
tute are at Gunter AFB.) Base activated 1918; named for 
2d Lt. William C. Maxwell, killed in air accident Aug. 12, 
1920, in the Philippines. Area 2,524 acres. Altitude 168 ft. 
Military 4,326; civilians 1,632, Payroll $296.5 million, 
Housing: 264 officer; 436 NCO; 1,102 transient (1,029 
VOQ, 43 VAQ, 30 TLF). SO-bed hospital. 

McChord AFB, Wash. 98438-5000; 8 mi. S of Tacoma 
Phone (206) 984-1910; AUTOVON 976-1110. MAC base. 
62d Military Airlift Wing; Hq. 25th Air Div. (TAC); 318th 
Fighter Interceptor Sqdn. (TAC); 446th Military Airlift 
Wing (AFRES Assoc.). Base activated May 5, 1938; 
named for Col. William C. McChord, killed Aug. 18, 1937, 
while attempting a forced landing at Maidens, Va. Area 
4,609 acres. Altitude 322 ft. Military 5,423; civilians 1,570. 
Payroll $162 million. Housing: 111 officer; 870 NCO; 284 
transient. Dispensary. 

McClellan AFB, Calif. 95652; 9 mi. NE of Sacramento. 
Phone (916) 643-2111; AlflOVON 633-1110. AFLC base. 
Hq. Sacramento Air Logistics Center provides logistics 
management, procurement, maintenance, and distribu
tion support for F/FB/EF-111, A-10, A-7, and F-117A 
("Stealth fighter") weapon systems. It will also be sup
port center for the Advanced Tactical Fighter. Other re
sponsibilities include more than 200 electronic systems 
and programs and eight space systems. Also, technolo
gy centers for very high speed integrated circuits, fiber 
optics, and advanced composites. The Center has 
unique capability for robotic nondestructive inspection 
using x-ray and neutron radiology on F-111-size aircraft. 
Other major units include 41st Rescue and Weather Re
connaissance Wing (MAC); 2049th Communications Gp. 
and 1849th Electronics Installation Sqan. (AFCC); Tech
nical Operations Division, Air Force Technical Applica
tions Center (AFSC); 431st Test and Evaluation Sqdn. 
(TAC); Hq. 4th Air Force (AFRES); US Coast Guard Air 
Station, Sacramento (DOT). Named for Maj. Hezekiah 
McClellan, pioneer in Arctic aeronautical experiments, 
who was killed in crash May 25, 1936. Area 3,755 acres. 
Military 3,700; civilians 13,700. Payroll $545 million. 
Housing: 132 officer; 343 NCO; 21 transient. New USAF 
Medical Center. 

McConnell AFB, Kan. 67221-5000; 5 mi. SE of Wichita. 
Phone (316) 652~100; AUTOVON 743-1110. SAC base. 
384th Bomb Wing; 184th Tactical Fighter Gp. (ANG). First 
B-1B arrived Jan. 1988. Base activated June 5, 1951; 
named for Capt. Fred J. McConnell, WW II B-24 pilot who 
died in crash of a private plane Oct. 25, 1945, and for his 
brother, 2d Lt. Thomas L. McConnell, also a WW II B-24 
pilot, killed July 10, 1943, during attack on Bougainville 
In the Pacific. Area 3,066 acres. Altitude 1,371 ft. Military 
3,259; civilians 415. Payroll $165 million. Housing: 96 
officer; 493 NCO; 92 transient (26 VOQ, 41 VAQ, 25 TLF). 
1 &-bed hospital. 

McGuire AFB, N. J. 08641-5000; 18 mi. SE of Trenton. 
Phone (609) 724-1100; AUTOVON 440-0111. MAC base. 
438th Military Airlift Wing; Hq. 21st Air Force; New Jersey 
ANG; New Jersey Civil Air Patrol; Hoth Air Refueling Gp. 
(ANG); 108th Tactical Fighter Wing (ANG); 514th Military 
Airlift Wing (AFRES Assoc.) ; MAC NCO Academy East; 
Air Force Band of the East; and OLB, 1361stAudiovisual 
Sqdn. Base adjoins Army's Fort Dix; formerly Fort Dix 
Army Air Base. Activated as AFB 1949; named for Maj. 
Thomas B. McGuire, Jr., P-38 pilot, second leading US 
ace of WW II, recipient of Medal of Honor, killed in action 
Jan. 7, 1945, in the Philippines. Area 3,552 acres. Altitude 
133 ft, Military 9,398 (incl. AFRES); civilians 5,684 (incl. 
AFRES). Payroll $239 million. Housing: 193 officer; 1,560 
NCO; 863 transient (237 VOO, 626 VAQ~ Dispensary and 
150-bed hospital at Fort Dix. 

Minot AFB, N. D. 59705-5000; 13 mi. N of Minot. Phone 
(701) 723-1110; AUTOVON 344-1110. SAC base. 57th Air 
Div.; 91 st Strategic Missile Wing, Minuteman Ill opera
tions; 5th Bomb Wing, B-52H and KC-135 operations; 
2150th Communications Sqdn. (AFCC) ; Del. 7, 37th 
Aerospace Rescue & Recovery Sqdn. (MAC1 UH-1 opera
tions; "64th Flylng Training Wing OLB (ATC), T-38 opera
tions; Del. 21, 9th Weather Sqdn. (AWS); AFOSI Det. 
1312; Del. 35, 3904th Management Engineering Sqdn.; 
Det. 520, Air Force Audit Agency; 15th Air Force NCO 
Leadership School. Base activated Jan. 1957; named 
after the city of Minot, whose citizens donated $50,000 
toward purchase of the land for the Air Force. Area 5,085 
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acres, plus additional 19,324 acres for missile sites. Al
titude 1,668 ft. Military 5,405; civilians 679. Payroll $115.8 
million. Housing: 480 officer; 1,981 enlisted; 163,private 
trailer spaces; 156 transient (incl. 32 VOQ, 84 VAQ, 40 
TLF). 47-bed hospital. 

Mlsawa AB, Japan, APO San Francisco 96519-5000; 
within Misawa city limits. Phone (commercial, from 
CONUS) 011-81-176-53-5181; AUTOVON 226-1110. 
PACAF base ; joint service base. 432d Tactical Fighter 
Wing, F-16C/D operations; 6920th Electronic Security 
Gp. (ESC) ; 2114th Communications Sqdn. (AFCC); Del. 
6, 1363d Aerospace Audiovisual Sqdn. (MAC); Del. 4, Air 
Force Pacific Broadcasting Sqdn.; Naval Air Facility 
(USN); Naval Security Gp. Activity (USN); Patrol Wing 
One Del. (USN); US Army field station; Company "E" US 
Marine Corps. Base occupied by US forces Sept. 1945. 
Area 3,873 acres. Altitude 119 ft. Military 5,137 (total US 
forces) ; US civi llans 388: local nationals 791. Payroll 
$128.8 million. Housing: 348 officer; 1,632 NCO; 305 
transient. 15-bed hospital. 

Moody AFB, Ga. 316~5000; 10 mi. NNE of Valdosta. 
Phone (912) 333-4211 ; AUTOVON 460-1110. TAC base. 
347th Tactical Fighter Wing, F-16 fighter operations. 
Base activated June 1941: named for Maj. George P. 
Moody, killed May 5, 1941, while test-flying Beech AT-10. 
Area 6,050 acres. Altitude 233 ft. Military 3,493; civilians 
664. Payroll $97 million. Housing: 36 officer; 268 NCO; 76 
transient. 2&-bed hospital. 

Mountain Home AFB, Idaho 83648-5000; 10 mi. SW of 
Mountain Home. Phone (208) 828-2111 ; AUTOVON 
857-1110. TAC base. 366th Tactical Fighter Wing, F-111A 
fighter and EF-111A electronic countermeasures opera
tions. 2036th Communications Sqdn. (AFCC); 513th 
Field Training Del. (ATC) ; Del. 3, Tactical Air Warfare 
Center; AFOSI Del. 2007; Det. 454, Air Force Audit Agen
cy; Det. 11 , 4400th Management Engineering Sqdn.; Del. 
18, 25th Weather Sqdn. Base activated Aug. 1943. Area 
9,112 acres. Altitude 3,000 ft. Military 3,802; civilians 548. 
Payroll $92 million. Housing: 242 officer; 1,279 NCO; 144 
transient; 16 TLF. 30-bed hospital. 

Myrlie Beach AFB, S. C. 2957g.5000; in south Myrtle 
Beach. Phone (803) 238-7211; AUTOVON 748-1110. TAC 
base. Shares runway with Myrtle Beach Jetport. 354th 
Tactical Fighter Wing, A-10 fighter operations; 2066th 
Communications Sqdn. (AFCC); 301st Field Training 
Del. (ATC) ; 1816th Reserve Advisor Sqdn.; Det. 3, 3d 
Weather Sqdn.: Det. 12, 440th Management Engineering 
Sqdn. (ATC) ; Del. 2105 (AFOSI); 73d Tactical Control 
Flight (TAC). Served as Army air base 1941--47; USAF 
base since 1956. Area 3,793 acres. Altitude 25 ft. Military 
3,500; civilians 760. Payroll $85 million. Housing: 95 of
ficer; 682 NCO; 65 trailer lots; 117 transient. 20-bed 
hospital. 

Nellis AFB, Nev. 89191-5000; 8 mi. NE of Las Vegas. 
Phone (702) 652-11 10; AUTOVON 682-1110. TAC base. 
USAF Tactical Fighter Weapons Center, F-117A, F-111, 
F-16, F-15, F-5, A-10, A-7, T-38; 57th Fighter Weapons 
Wing, including USAF Air Demonstration Sqdn. (Thun
derbirds) ; USAF Fighter Weapons School; Deputy Com
mander for Adversary Tactics; 4513th Adversary Threat 
Training Gp.; 4440th Tactical Fighter Training Gp. (Red 
Flag); Deputy Commander Tactics and Test; 554th Op
erations Support Wing ; 554th Range Gp.; 554th Medical 
Gp.; Deputy Commander Security Police (three security 
police sqdns.); Deputy Commander Resources Manage
ment; Deputy Commander Civil Engineers; 554th Com
bat Support Gp.; 474th Tactical Fighter Wing (F-16 op
erations scheduled to begin deactivation Ap,. 1989 and 
be ompleted by July 1989); 445oth Tactical Gp.; 820th 
Civil Engineering Sqdn. RED HORSE; 3069th Aviation 
Depot Sqdn.; 2069th Communications Gp, Base acti
vated July 1947; named for 1st Lt. William H. Nellis, WW II 
P-47 flghter pilot, killed Dec. 27, 1944, in Europe. Area 
11 ,274 acres, with ranges totaling 3,014,566 acres. Al-
11tude 1,869 ft. Military 10,260; civilians 1,200. Payroll 
$449.9 million. Housing: 107 officer; 1,275 enlisted ; 100 
trailer spaces; 707 temporary (192 officer, 515 enlisted); 
60 TLF. 40-bed hospital . 

Newark AFB, Ohio 43057; 1 mi. SW of Newark. Phone 
(614) 522-2171; AUTOVON 346-2171. AFLC base. Aero
space Guidance and Metrology Center repairs inertial 
guidance and navigation systems for most of the Air 
Force's missiles and aircraft as well as a variety of inertial 
systems for other branches of the armed forces. Also 
manages the Air Force's worldwide measurement and 
calibration program, providing the link between the Na
tional Bureau of Standards and the Air Force's 130 preci
sion meas~rement equipment laboratories at bases 
around the world. Five tenant units. Activated as an Air 
Force station Nov. 7, 1962. Military 60; civilians 2,500. 
Payroll $83 million. 

Norton AFB, Calif. 924Qg.5000: 59 mi. E of Los Angeles, 
within San Bernard ino corporate limits. Phone (714) 
382-1110; AUTOVON 876-1110. MAC base. 63d Military 

Airlift Wing; Hq. Air Force Inspection and Safety Center; 
Hq. Air Force Audit Agency; Hq. Aerospace Audiovisual 
Serv1ce (MAC); Ballistic Systems Dlvlsion (AFSC); 445th 
Military Airlift Wing (AFRES Assoc.); MAC NCO Acade
my West and 22d Air Force NCO Leadership School. 
Base activated Mar. 2, 1942; named for Capt. Leland F. 
Norton, native of San Bernardino, WW II A-20 attack 
bomber pilot, killed in action May 27, 1944, near Amiens, 
France. Area 2,430 acres. Altitude 1,156 ft. Military 8,912 
(incl. AFR ES); civilians 2,626. Payroll $502 million. Hous
ing: 56 officer; 208 NCO; 400 transient. Clinic. 

Offutt AFB, Neb. 68113-5000; 8 mi. S of Omaha. Phone 
(402) 294-111 O; AUTOVON 271-1110. SAC base. Hq. Stra
tegic Air Command. 55th Strategic Reconnaissance 
Wing; 544th Strategic Intelligence Wing ; Air Force 
Global Weather Central (MAC); 3d Weather Wing (MAC); 
Hq. Strategic Communications Div. (AFCC); 1st Aero
space Communications Wing (AFCC); 1000th Satellite 
Operations Gp. (AFSPACECOM); 6949th Electronic Se
curity Sqdn. (ESC) ; 702d Air Force Band. Base activated 
1896 as Army's Fort Crook; landing field named in 1924 
for 1st Lt. Jarvis J. Offutt, WW I pilot, who died Aug. 13, 
1918, from injuries received at Valheureux, France. Area 
1,914 acres (incl. housing area and off-base sites). Al
titude 1,048 ft. Military 12,932; civilians 3,506 (Incl. 576 
contractors). Payroll $481 million. Housing: 513 officer; 
2,167 NCO; 60 transient. 93-bed hospital. 

Onlzuka AFB, Calif. 94088-3430; 37 mi. S of San Francis
co at Sunnyvale. Phone (408) 752-3110; AUTOVON 
35g.3110. AFSPACECOM base. 1004th Space Support 
Gp.; 2d Satellite Tracking Gp.; Consolidated Space Test 

•Center (AFSC) ; 1999th Communications Sqdn. (AFcci 
Base activated Dec. 2, 1959, as Sunnyvale AFS, renamed 
for Lt. Col. Ellison S. Onizuka, killed Jan. 28, 1986, in the 
space shuttle Challenger accident. Area 20 acres. Al
titude 34 ft. Military 950, civilians 300, contractors 2,000. 
Housing : 20 officer, 80 NCO (located at NAS Moffett 
Field). No transient housing. 

Osan AB, Korea, APO San Francisco 96570-5000; 38 mi. 
S of Seoul. Phone (commercial, from CONUS) 01H!2-
0333-414-4111; AUTOVON 784-4110. PACAF base. Hq. 
7th Air Force; 51 st Tactical Fighter Wing, F-16C/D opera
tions; 5th Tactical Air Control Gp.; 6th Tactical Intelli
gence Gp.; 2146th Communications Gp. (AFCC); 6903d 
Electronic Security Gp. (ESC); 611th Military Airlift Sup
port Gp. (MAC); 554th Civil Engineering RED HORSE 
Sqdn. (PACAF); 38th Aerospace Rescue & Recovery 
Sqdn. (MAC~ Originally designated K-55; runway opened 
Dec. 1952. Renamed Osan AB in 1956 for nearby town 
that was the scene of first fighting between US and North 
Korean forces in July 1950. Area 1,674 acres. Altitude 38 
ft. MIiitary 7,754; US citizens 215; local nationals 1,610. 
Payroll $206 million. Housing: 153 officer; 59 enlisted. 
Transient 420, 16 temporary lodging facility units. 3D-bed 
hospital. 

Patrick AFB, Fla. 3292&-6655; 2 mi. S of Cocoa Beach. 
Phone (407) 494-1110; AUTOVON 854-1110. AFSC base. 
Operated by the Eastern Space and Missile Center in 
support of DoD, NASA, and other agency missile and 
space programs. Major tenants are Defense Equal Op
portunity Management Institute; Air Force Technical Ap
plications Center; Det. 15, 41st Rescue Weather Recon
naissance Wing; 2d Combat Communications Gp. 
(AFCC). Base activated 1940; serves as airhead for Cape 
Ganaveral AFS. CCAFS has supported more than 3,000 
launches since 1950. Named for Maj. Gen. Mason M. 
Patrick, chief of AEF's Air Service in WW I and chief of the 
Air Service/Air Corps, 1921-27. Area 2,341 acres. Altitude 
9 ft. Military 3,233; civilians 1,626. Payroll $126.5 million 
(military, Civil Service~ Housing: 157 officer; 1,419 NCO. 
2D-bed hospital. · 

Peas, AFB, N. H. 03803-5000; 3 mi. W of Portsmouth. 
Phone (603) 430-0100; AUTOVON 852-1110. SAC base. 
45th Air Div.; 509th Bomb Wing (FB-111 medium bomber 
and KC-135 tanker operations); 541st Air Force Band; 
1916th Communications Sqdn. (AFCC); 3519th USAF 
Recruiting Sqdn. (ATC); 157th Air Refueling Gp. (ANG). 
Base activated 1956; named for Capt. Harl Pease, Jr., WW 
II B-17 pilot and Medal of Honor recipient, killed Aug. 7, 
1942, during attack on Rabaul, New Britain Island. Area 
4,254 acres. Altitude 101 ft. Military 3,607; civilians 654. 
Payroll $97.1 million. Housing: 196 officer; 1,015 NCO 
(plus SO trailer spaces): 124 transient (incl. 41 VOO, 55 
VAQ, 28 TLF). 70-bed hospital. 

Peterson AFB, Colo. 80914-5000; 8 mi. E of Colorado 
Springs. Phone (719) 554-7321; AUTOVON 692-7011. 
AFSPACECOM base. Hq. Air Force Space Command. 
Host unit is 3d Space Support Wing (AFSPACECOM). 
Provides support to Hq. North Amerfcan Aerospace De
fense Command; Hq. US Space Command; Hq. Army 
Space Command; Cheyenne Mountain AFB located 17 
mi. SW of Colorado Springs; 1st Space Wing; 302d Tac
tical Airlift Wing (AFRES); and 2d Space Wing located 9 
mi.Eat Falcon AFB. Base activated 1942; named for 1st 
Lt. Edward J. Peterson, who was killed Aug. 8, 1942, in 
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aircraft crash atthe base. Area 1,155 acres. Altitude 6,200 
ft. Military active-duty 6,040; reserves 1,204; civilians 
2,651 . Payroll $268 million. Housing: 107 officer; 384 
NCO; 228 transient (74 voa, 114 VAQ, 40 TLF). 50 trailer 
spaces. Clinic. 

Plattsburgh AFB, N, Y. 12903-5000; adjacent to Platts
burgh. Phone (518) 565-5000; AUTOVON 689-5000. SAC 
base. 380th Bomb Wing, medium bomber- and tanker 
operations with FB-111 and KC-135. 530th Combat Crew 
Training Sqdn., trains all FB-111 combat crews for SAC. 
8th Air Force NCO Leadership School; FOLE, 71 st Flying 
Training Wing (ATC) ; 2042d Communications Sqdn. 
(AFCC); 210th Field Training Det. Second oldest active 
military installation in the US, established 1814; AFB 
since 1955. Area 4,879 acres. Altitude 235 ft. Military 
4,092; civilians 552. Payroll $112 million. Housing : 222 
officer; 1,421 NCO. 20-bed hospital. 

Pope AFB, N. C. 28308-5000; 12 mi. NNW of Fayetteville. 
Phone (919) 394-0001; AUTOVON 486-1110. MAC base. 
317th Tactical Airlift Wing; USAF Airlift Center; 1st Aero
medical Evacuation Sqdn.; 1943d Communications 
Sqdn. (AFCC); 1721st Combat Control Sqdn.; 53d Mo
bile Aerial Port Sqdn. (AFRES); Det. 3, MAGOS (Combat 
Control School); 215th Field Training Detachment (ATC) ; 
Tactical Air Control Party (TAC) ; OLC, 1361 st Audiovisual 
Service and 1724th Special Tactics Sqdn. (23d Air Force~ 
Base adjoins Army's Fort Bragg and provides intra
theater airlift support for airborne forces and other per
sonnel, equipment, and supplies. Base activated 1919; 
named after 1st Lt. Harley H. Pope, WW I flyer, killed Jan. 
7, 1917, when his JN-4 "Jenny" crashed into the Cape 
Fear River near Fayetteville. Area 1,750 acres. Altitude 
218 ft. Military 4,357; civilians 800. Payroll $184 million. 
Housing: 89 officer; 370 NCO; 218 transient. Clinic. 

RAF Alconbury, United Kingdom, APO New York 
09238-5000; 3 mi. NW of Huntingdon; 60 mi. N of Lon
don. Phone (commercial, from CONUS) 011-44-480-
82300; AUTOVON 223-3000. Royal Air Force base. 10th 
Tactical Fighter Wing (USAFE) provides air-to-ground 
support for US and Allied forces in Europe. Major associ
ate units include 17th Reconnaissance Wing (SAC); 
2166th Communications Sqdn. (AFCC); 6952d Elec
tronic Communications Sqdn. (AFCC); 819th Civil Engi
neering Sqdn. RED HORSE; Det. 36, 28th Weather 
Sqdn.; Del. 1, 1367th Audiovisual Sqdn.; 719th Air Base 
Flight; Del. 8, 7200th Management Engineering Sqdn.; 
and Det. 4, 7000th Contracting Sqdn. Initially activated in 
1938; first used by US forces in September 1942. Area 
2,954 acres. Altitude 160 ft. Military 4,567; civilians 1,034. 
Payroll $100 million. Housing: 103 officer, 738 enlisted; 
300 leased units (enlisted only) ; 2,052 dorm spaces. 
Clinic. 

RAF Bentwaters/RAF Woodbridge, United Kingdom, 
APO New York 0975S-5000; 90 mi. NE of London. Phone 
(commercial, from CONUS) 011-44--394-433000; AUTO
VON 22S-1110. Royal Air Force base. 81 st Tacrical Fighter 
Wing (USAFE) operates the twin bases (which are four 
miles apart), four A-10 attack sqdns. (two at each base), 
and one sqdn. of F-16Cs nown by the 527th Aggressor 
Sqdn. Th.e wing also supports three forward operaling 
location detachments In w, Germany. Associate units 
include three sqdns. of the 39th Special Operations 
Wing-Woodbridge (MAC) and the 2164th Communica
tions Sqdn. (AFCq Bases opened by RAF in 1944 and 
1943 and reactivated by the US in 1951 and 1952. Bases 
named after local landmark and nearby town, respec
tively. Area 1,990 acres. Altitude 86 ft. Military 4,417; 
civilians 970. Payroll $115 million. Housing : 156 officer; 
1,034 enlisted; 1,321 dorm spaces; 180 transient quar
ters. Clini•c. 

RAF Chlcksands, United Kingdom, APO New York 
09193-5000; 9 mi. S of Bedford; 45 mi. N of London. 
Phone (commercial, from CONUS) 011-44-462-812571; 
AUTOVON 234-1110, Royal Air Force base. 7274th Air 
Base Gp. (USAFE) provrdes rapid radio relay, secure 
communications, and command control and communi
cations countermeasures support to US and Allied 
forces. Major associate unit: 6950th Electronic Security 
Gp. (ESC). Base activated in 1939; US presence began in 
October 1978. Base named after thtf sandy soil on which 
it sits. Area 411 acres. Military 1,331 ; civilians 476. Payroll 
$15.7 million. Housing: 45 officer; 368 enlisted; 64 billet
ing rooms; four dorms with 603 bed spaces. Clinic. 

RAF Falrlord, United Kingdom, APO New York 
0912S-5000; 20 mi. Nol Swindon. Phone (commercial, 
from CONUS) 011-44-285-714000; AUTOVON 247-1110. 
Royal Air Force base. 7020th Air Base Gp. (USAFE) pro
vides operation and m'aintenance for the 11th Strategic 
Gp. (SAC) and other associate units; part of the Europe
an Tanker Task Force, flying KC-135 Stratotankers. Acti
vated by the RAF in Jan. 1944 and reactivated by the US in 
Feb. 1979, Named after the town of Fairlord. Area 1,170 
acres. Altitude 286 ft. Military 1,200; civilians 450. Payroll 
$26.2 million. Housing : 86 officer; 467 enlisted ; 200 
dorm rooms; 60 VOQ; 31 VAQ; 24 TLF. Clinic. 
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RAF Greenham Common, United Kingdom, APO New 
York 09150-5000; 2 ml. S of Newbury and 47 mi. SW of 
London . Phone (commerc ial , from CONUS) 
011-44-635-512000; AUTOVON 266-1110. Royal Air Force 
base. 501 st Tactical Missile Wing (USAFE) maintains and 
operates BGM-109G ground-launched cruise missile; 
also the 850th Munitions Maintenance Sqdn, (USAFE). 
Base activated by RAF in 1941. Current US presence 
began in 1967. Named after the tract of common land on 
which it is situated. Area 1,005 acres. Altitude 398 ft. 
Military 1,520; civilians 482. Payroll $45.2 million. Hous
ing: 664 units; 31 VAQ; 21 VOQ; 1 TLF. Clinic. 

RAF Lakenheath, United Kingdom, APO New York 
09179-5000; 70 mi. NE of London; 25 mi. from Cam
bridge. Phone (commercial, from CONUS) 011-44-638-
52-3000; AUTOVON 226-1110. Royal Air Force base. 48th 
Tactical Fighter Wing (USAFE) flies the F-111 and trains 
for and conducts tactical air operations in support of 
NATO. Base activated in 1941; 48th TFW began opera
tions in Jan. 1960. Named after nearby village. Area 2,226 
acres. Altitude 32 ft. Military 4,732; civilians 2,167. 
Payroll $129.1 million. Housing : 651 units ; 1,117 US 
Gov1. leased housing; 125 billeting spaces. Regional 
medical center. 

RAF MIidenhaii, United Kingdom, APO New York 
09127-5000; 30 mi. NE of Cambridge. Phone (commer
cial, from CONUS) 011-44-638-51-1110; AUTOVON 
238-1110. Royal Air Force base. Hq. 3d Air Force 
(USAFE). S13lh Al rbome Command and Control Wing 
(USAFE) supports four major USAFE functions. Associ
ate units lnolude306th Stralegic Wing (SAC) (rotational~ 
313th Tactical Airlift Gp. (MAC) (rotational), Silk Purse 
Control Gp. (USEUCOM), and 2147th Communications 
Wing (AFCC). Base activated in 1934; US presence began 
in July 1950. Named after lhe village of Mildenhall. Area 
1,144 acres. Altitude 33 ft. Military 2,850; civilians 916. 
Payroll $36 million. Housing: 272 officer; 1,828 enlisted ; 
1,115 US Gov1. leased housing; 2,501 billeting spaces. 
Medical annex. 

RAF Upper Heylord, United Kingdom, APO New York 
09194-5000; 13 mi. N of Oxford. Phone (commercial, 
from CON US) 011-44-869-232331 ; AUTOVON 263-1110. 
Royal Air Force base. 20th Tactical Fighter Wing (USAFE) 
provides long-range, all-weather tactical fighter and 
electronic combat sorties for NATO. Associate units in
clude 2130th Communications Gp. , 317th Contingency 
Hospital, 7520th Air Base Sqdn., and 2119th Communi
cations Sqdn. Activated during WW I; 20th TFW began 
operations here in Dec. 1969. Named after local town. 
Area 1,191 acres. Altitude 412 ft. Military 4,973; civilians 
7,641 . Payroll $151 million. Housing: 197 officer; 640 
enlisted; 350 enlisted US Gov1. leased housing; 53 TLF; 8 
BOQ; 42 VOQ; 104 senior enlisted and 1,970 junior NCO/ 
airman BEQ; 30 VEQ. Hospital. 

Ramstein AB, W. Germany, APO New York 09094-5000; 
adjacent to Ramstein; 10 mi. W of Kafserslautern. Phone 
(commercial, from CONUS)011 -49-6371-47-1110; AUTO
VON 460-11 10, USAFE base. Hq. USAFE; Hq. Al lied Ai r 
Forces Central Europe (NATO). 316th Air Div. is host unit 
for the Kaiserslautern Military Community and is com
posed of two major wings: the 377th Combat Support 
Wing and the 86th Taclical Fighter Wing, which flies the 
F-16C/D. Major associates include Hq. European Elec
tronic Security Div. (ESC), Hq. 7th Air Div. (SAC), Hq. 322d 
Airlift Div. (MAC), 2d Weather Wing (MAC1 7455th Tac
t ical Intelligence Wing (USAFE), 608th Military Airlift Gp. 
(MAC), 1856th Communications Gp. (AFCC), and the 
1964th Communications Gp. (AFCC). Base activated and 
US presence began in 1953. Area 5,292 acres. Altitude 
782 ft. Military 9,116; civilians 6,480. Payroll $426.2 mil
lion. Housing: 4,659 units; 735 US Gov1. leased units ; 
5,116 billeting units. Clinic. 

Randolph AFB, Tex. 78150-5000; 17 mi. ENE of San 
Antonio. Phone (512) 652-1110; AUTOVON 487-1110. 
ATC base. Hq. Air Training Command; 121h Flying Train
ing Wing, T-37 and T-38 pilot instructor training; Air 
Force Military Personnel Center; USAF Occupational 
Measurement Center; Civilian Personnel Management 
Center; Hq. Joint Military Medical Command ; Hq. USAF 
Recruiting Service. Base activated June 1930; named for 
Capt. William M. Randolph, killed Feb. 17, 1928, when his 
AT-4 crashed on takeoff at Gorman, Tex. Area 2,901 acres. 
Altitude 761 ft. Military 5,565; civilians 2,714. Payroll 
$258 million. Housing: 241 officer; 718 NCO; 243 tran
sient. Clinic. 

Reese AFB, Tex. 79489-5000; adjacent lo Lubbock. 
Phone (806) 885-4511 ; AUTOVON 838-1110. ATC base. 
64th Flying Training Wing, undergraduate pilot training. 
Base activated 1942; named for 1st Lt. Augustus F. 
Reese, Jr., P-38 fighter pilot killed during a train-strafing 
mission at Cagliari, in Sardinia May 14, 1943. Area 2,467 
acres. Altitude 3,338 ft. Military 2,657; civilians 843. 
Payroll $70,6 mil lion. Housing: 104 officer; 258 NCO (50 
under renovation); 65 transient (8 suites, 25 TLF, 14 BOO, 
18 VAQ). 15-bed hospital. 

Rhein-Main AB, W. Germany, APO New York 09097-5000; 
5 mi. S of Frankfurt. Phone (commercial, from CONUS) 
011-49-69-699-1110; AUTOVON (314) 330-1110. MAC 
base. 435th Tactical Airlift Wing is host at Rhein-Main, 
the only MAC base in Europe. The 37th Tactical Airlift 
Sqdn. flies C-130E aircraft in support of DoD and Euro
pean theater airlift requirements. The 2d and 55th Aero
medical Airlift Sqdns. provide inter- and intratheater 
aeromedical airlift. The Army's 21st Replacement Bat
talion is also located at Rhein-Main. Base activated July 
1936; US Forces began operations Apr. 1945. Named 
after the confluence of the Rhein and Main rivers west of 
Frankfurt. Area 923 acres. Altitude 365 ft. Military 4,079; 
civilians 1,952. Payroll $83.8 million. Housing (on-base, 
government-owned): 152 officer; 492 enlisted; (off-base, 
government-owned): 12 officer; 145 enlisted; (off-base, 
government-leased): 301 units; 266 rooms/564 beds at 
base hotel; 173 rooms/278 beds VAQ. USAF clinic. 

Robins AFB, Ga. 31098; 15 mi. SSE of Macon at Warner 
Robins. Phone (912) 926-1110; AUTOVON 468-1110. 
AFLC base. Hq. Warner Robins Air Logistics Center pro
vides worldwide logistics management for the F-15, 
C-7A, C-20, C-130, C-140, and C-141. Also manages util
ity helicopters, remotely piloted vehicles, and air-to-air, 
air-to-ground, and ground-to-ground missiles. Respon
sible for the management and repair of electronic com
ponents, including airborne communication and naviga
tion equipment, airborne bomb and gun directrng 
systems, and all Air Force airborne electronic warfare 
equipment. Other major units include Hq. Air Force R&
serve (AFRES); 2853d Air Base Gp. ; 19th Air Refueling 
Wing (SAC) ; 5th Combat Communications Gp. (AFCC); 
3503d Recruiting Gp.; 1926th Communications Sqdn. 
(AFCC); 9th Missile Warning Sqdn. (AFSPACECOM). 
Base activated Mar. 1942; named for Brig. Gen. Au
gustine Warner Robins, an early Chief of the Materiel 
Division of the Air Corps, who died June 16, 1940. Area 
8,790 acres. Altitude 294 ft. Military 4,423; civilians 
15,076. Payroll $608 million. Housing: 225 officer; 1,171 
NCO; 40 TLF, 118 voa, 95 VAQ; 100 trailer spaces. 20-
bed hospital. 

San Vito Del Normann! AB, Italy, APO New York 
09240-5000; 7 mi. NW of Brindisi; 200 mi. ESE of Naples. 
Phone (commercial, from CONUS) 011-39-831-42-3519; 
AUTOVON 622-1110. USAFE base. 7275th Air Base Gp. 
provides logistics, administrative, and air base manag&
ment. Activated 1960; US presence began Sept. 1978. 
Named for nearby village. Area 318 acres. Altitude 15 ft. 
Military 1,700; civilians 540. Payroll $29.8 million. No 
base housing; 425 dorm spaces; 15 BOQ rooms; 30TLF 
rooms. Clinic . 

Sawyer AFB (see K. I. Sawyer AFB). 

Scott AFB, Ill. 6222S-5000; 6 mi. ENE of Belleville. Phone 
(618) 256-111 O; AUTOVON 576-1110. MAC base. 375th 
Aeromedical Airl ift Wing ; Hq. Military Airlift Command; 
Hq. Air Force Communications Command; US Transpor
tation Command; Hq. Aerospace Rescue & Recovery 
Service; Hq. Air Weather Service; Defense Commercial 
Communications Office; Environmental Technical Ap
plications Center; USAF Medical Center, Scott; 7th 
Weather Wing; 932d Aeromedical Airlift Gp. (AFRES As
soc.); Airlift Communications Div.; 375th Air Base Gp. 
Base activated June 14, 1917; named for Cpl. Frank S. 
Scott, the first enlisted man to die in an aircraft accident, 
killed Sept. 28, 1912, while "hitching " a ride in one of the 
Wright Type B Flyers at College Park, Md. Area 3,000 
acres, Altitude 453 ft. Military 7,000; civilians 4,000. 
Payroll $388.3 million. Housing: 309 officer; 1,396 NCO; 
plus 193 spaces for privately owned trailers; 300 tran
sient. 325-bed hospital; 100-bed aerornedical staging 
facility. 

Sembach AB, W. Germany, APO New York 0913o-5000; 9 
mi. NE of Kaiserslautern. Phone (commercial , from 
CONUS) 011-49-6302-67-1110; AUTOVON 496-1110. 
USAFE base. Hq. 17th Air Force (USAFE). Host unit is the 
66th Electronic Combat Wing with a mission of employ
ing electronic combat weapon systems in the European 
theater of operations. Base activated 1930; US presence 
began July 1953. Named after a nearby farming commu
nity, Area 843 acres. Allltuda 1,037 ft. Military 5,353: 
clvfllans 258. Payroll $70.4 million. Housing : 92 officar; 
314 enlisted; 813 billeting spaces. Clinic. 

Seymour Johnson AFB, N. C. 27531-5000; within cily 
limits of Goldsboro. Phone (919) 736-5400; AUTOVON 
488-1110. TAC base. 4th Tactical Fighter Wing , F-4E 
figh1er operations; 68th Air Refueling Wing (SAC): 916th 
Air Refueling Gp. (AFRES); 2012th Communl catlons 
Sqdn. (AFCC); OLAD, 191s1 Fighte r Interceptor Gp. 
(MichANGi Base acUvated June 12. 1942; named for 
Navy LL Seymour A. Johnson, Goldsboro .native, kllled 
Mar. 5, 1941 , in an aircraf1 accident In Maryland. Area 
3,230 acres. Altitude 109 ft. MIiitary 5.100: clvmans 800. 
Payroll $112.8 million. Housing : 154 officer; 1,543 en
listed ; 86 VAO, 46 voa, a uoa, 26 UN COO, 27 temporary 
lodging facilities. 20-bed hospital. 
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Shaw AFB, S. C. 29152-5000; 10 mi. WNW of Sumter. 
Phone (803) 6~110; AUTOVON 965-1110. TAC base. 
363d Tactical Fighter Wing, F-16 fighter and RF-4C re
connaissance operations; Hq. 9th Air Force (TAC); 507th 
Tactical Air Control Wing, OV-10; manages 407U485L 
tactical air control systems. Base activated Aug. 30, 
1941; named for 2d Lt. Ervin D. Shaw, one of the first 
Americans to see air action In WW I, killed in France on 
July 9, 1918, when his Bristol iighter was shot down 
during a reconnaissance mission_. Area 3,363 acres; sup
ports another 8,078 acres. Altitude 244 ft . Military 5,232; 
civilians 510. Payroll $130 mi llion. Housing : 170 officer; 
1,534 NCQ; 189 transitmt. 35-bed hospital. 

Shemya AFB, Alaska (APO Seattle 98736-5000) ; located 
at western 1ip of the Aleutian Islands chain, midway b&
tween Anchorage, Alaska, and Tokyo, Japan. Phone 
(907) 392-3000; AUTOVON (317) 392-3000. AAC base. 
5073d Air Base Gp. (AAC), host unit; 16th Surveillance 
Sqdn. (AFSPACECOM); Del. 1, 6th Strategic Reconnais
sance Wing (SAq Base activated 1943. Shemya was 
used as a bomber base in WW II. The International Date 
Line has been bent around Shemya so that the local date 
is the same as elsewhere in the US. Island area about 
11.25 sq. mi. Altitude 270 ft. MIiitary 596; civilian contract 
employees 399. Payroll $8.8 million. Housing: 70 tran
sient. Dispensary. 

Sheppard AFB, Tex. 76311-5000; 4 mi. N of Wichita Falls. 
Phone (817) 851-2511; AUTOVON 736-1001 . ATC base. 
Sheppard Technical Training Center includes the 3700th 
Technical Training Wing, which conducts courses in air
craft maintenance, civil engineering , communication , 
comptroller, transportation , and instructor training ; 
3790th Field Training Wi ng, wh ich provides training in 
biomedical sciences, dentistry, health. service adminis
tration, medical readiness, medicine, and nursing; and 
the 3785th Field Training Wing, which provides training 
on specific weapon systems and on-the-job training ad
visory service at 77 field train ing detachments, 9 operat
ing locations, and 1 field training flight worldwide; 80th 
Flying Training Wing (ATC), which conducts T-37 and 
T-38 undergraduate pilot training and instructor pilot 
training for 12 nations in the Euro-NATO Joint Jet Pilot 
Training Program; 2054th Communications Sqdn. 
(AFCC). Base activated June 14, 1941 ; named for US Sen. 
Morris E. Sheppard of Texas, who died April 9, 1941. Area 
5,500 acres. Altitude 1,015 ft. Military 6,335; civilians 
1,143. Payroll $239 million. Housing: 200 officer; 1,086 
NCO; 286 voa, 965 VAQ, 50TLF. 135-bed regional hospi
tal. 

Soesterberg AB, The Netherlands, APO New York 
09292-5000; 3 mi. from ZeiS1; 26 mi. from Amsterdam. 
Phone (commercial, from CONUS) 011-31-3463-58199; 
AUTOVON 363-8199. Royal Netherlands air base. 32d 
Tactical Fighter Sqdn. (USAFE) prepares for and con
ducts all-weather operations in intercept, identification, 
and air-superiority roles in support of NATO using the 
F-15. Base activated 1913; US presence began 1954.Area 
515 acres. Alt itude 66 ft. Military 2,139; civilians 297. 
Payroll $63.6 million. Housing : 50; 190 US Govt. leased 
housing; 320 dorm spaces; 31 VAO; 6 voa. Clinic. 

Sp■ngdahlem AB, W. Germany, APO New York 
09126-5000; 8 mi. E of Bitburg ; 20 mi. NE ofTrier. Phone 
(commercial , from CONUS) 011-4~565-61-1 110; AUTO
VON 452-1110. USAFE base. 52d Tactical Fighter Wing is 
the only Wild Weasel base in USAFE. Base activated and 
US presence began in 1953. Named after the local town. 
Area 1,282 acres. Altitude 1,196 ft. Military 4,800; civil
ians 900. Payroll $106 million. Housing : 43 officer; 615 
enlisted; 385 US Govt. leased units; 1,062 billeting 
spaces. Clinic, 

Thule AB, Greenland, APO New York 09023-5000; NW 
coast of Greenland ; 700 ml. N ol Arctic Cl rcle: approx. 
900 mi. S of North Pole. Phone (commercial , rrom 
CONUS) 011-299-50124; AUTO\ION 834-1211 for Chey, 
enne Mountai n AFB , then ask for Thule operato r. 
AFSPACECOM base. 1012th Air Base Gp.; 12th Missile 
Warning Sqdn.; Det. 3, 2d Satellite Tracking Gp. Base 
activated in 1952. Area 2,600 acres. Altitude sea level. 
Military 180; civilians 180 American contractors and ap
prox. 1 .ooo Danish cont raclo rs. Housi ng : no family 
housing; no visitor quarters; 11 permanenl party dor
milories for military and civilian personnel. Transienl 
quarters available only for TOY personnel. 

Tinker AFB, Okla. 73145-5990; 8 mi. SE of Oklahoma 
City. Phone (405) 732-7321 ; AUTOVON 884-4360. AFLC 
base. Hq. Oklahoma City Air LogiS1ics Center furnishes 
logiS1ics support for bombers, jet engines, instruments, 
and electronics. Other major units include Engineering 
lnstalla.tion Div. (AFCC); 3d Combat Communications 
Gp. (AFCC); 281h Air Div. (TAC); 507th Tactical FighlerGp. 
(AFRES~ Base activated Mar. 1941; named for Ma). Gen. 
Cl8l8nce L Tinker, whose LS-30 (an early model 8-24) 
went down at sea soulhwest of Midway Island on June 7, 
1942. Area 5,001 acres. Altitude 1,291 ft. MIiitary 7,355 ; 
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civilians 17,292. Payroll $626 million. Housing: 128 of
ficer; 1,052 NCO. 35-bed hospital. 

Tonrelon AB, Spain, APO New York 09283-5000; 14 mi. 
NE of Madrid. Phone (commercial. from CONUS) 
011-30-34Hl65-7777; AUTOVON 723-111 0. USAFE base. 
Hq. 16th Air Force (USAFE). 401 st Tactical Fighter Wing 
(USAFE) mission is to fly, maintaln. and mobilize F-16C/D 
combat-ready aircraft in support of the NATO Southern 
Region and contingency taskings by Southern Air Com
mand and USAFE; supports joint and combined forces 
through S1rike attack and air-superiority missions; com
bines one main operating base, one collocated operat
ing base, and eight communications sites; responsible 
for the support and protection of 65 associate units, 
including Hq. 16th Air Force. Major associates include 
625th Military Airlift Support Gp. (MAC); 1989th Commu
nications Wing (AFCC); 2186th Communications Sqdn. 
(AFCC) ; Air Force Office of Special Investigations, Dis
trict 68. Base activated and US forces began operation in 
June 1957. Named for the village of Torrejon de Ardoz. 
Area 3,206 acres. Altitude 2,000 ft. Military 4,200; civil
ians 2,940. Payroll $131 .3 million. Housing: 67 units; 858 
US Govt. leased units; 260 VOONAQ rooms; 150 TI.F; 
616 dorm rooms. Hospital. 

Travis AFB, Calif. 94535-5000; 50 mi. NE of San Francis
co at Fairfield. Phone (707) 438-4011; AUTOVON 
837-1110. MAC base. Hq. 22d Air Force; 60th Military 
Airlift Wing; 349th Military Airlift Wing (AFR ES Assoc.); 
David Grant Medical Center; 1901st Communications 
Gp. (AFCC) ; 504th Air Force Band of the Golden Gate. 
Base activated May 17, 1943; named for Brig . Gen. 
Robert F. Travis, killed Aug . 5, 1950, in a B-29 accident. 
Area 7,580 acres. Altitude 62 ft. Military 12,214; c ivilians 
3,066. Payroll $274.5 million. Housing : 258 officer; 1,113 
Jr. NCO; 204 Sr. NCO; 792transient (75 TLF, 241 VOQ, 446 
VAQ, 26 ova, 4 Sr. NCC suites). 298-bed hospital. 

Tyndall AFB, Fla. 32403-5000; 12 mi. E of Panama City. 
Phone (904) 283-1113; AUTOVON 523-1113. TAC base. 
USAF Air Defense Weapons Center; primary units are the 
325th Tactical Training Wing, F-15 operations; 475th 
Weapons Evaluation Gp.; and 325th Combat Support Gp. 
Provides DoD a centralized location for operational and 
technical advice on air defense concepts and tactics and 
combat readiness training for tactical and strategic air 
defense ai rcrews and weapons controllers. P,ovldes 
training of F-15 aircraft pilots and weapons controllers, 
centralized training for all F-15 maintenance personnel, 
and special training to enhance air-to-air combat skills. 
Single-point management for all continental USAF sub
scale and full-scale drone aerial target operations. TAC 
units include Southeast Air Defense Sector, home of 
Southeast Sector Operations Control Center, 4702d 
Computer Services Sqdn.; TAC NCO Academy East. Ten
ant units include Air Force Engineering and Services 
Center; 3625th Technical Traini ng Sqdn. (ATC); 2021st 
Communications Sqdn. (AFCC). Base activated Dec. 7, 
1941 ; named for 1st Lt. Frank B. Tyndall , WW I fighter 
pilot killed July 15, 1930, in crash of P-1 near Mooresville, 
N. C. Area 29,115 acres. Altitude 18 ft. Military 4,623; 
civilians 1,695. Payroll $250 million. Housing: 139 of
ficer; 813 NCO. 50-bed hospital. 

US Air Force Academy, Colo. 80840-5000 ; N of Colorado 
Springs. Phone (719) 472-311 O; AUTOVON 259-3110. Di
rect Reporting Unit. Established Apr. 1, 1954. First class 
entered Lowry AFB, Colo., July 1955. Moved to perma
nent location Aug. 1958. Tenant units include 1876th 
Communications Gp.; Frank J. Seiler Research Lab 
(AFSC); DoD Medical Exam Review Board; Det. 470, Air 
Force Audit Agency. Aircraft flown : T-41; Cessna 150 
(cadet flying team) ; UV-18 (Del. 1, Peterson AFB) ; ASK-21 
(glider); SG-233 (sailplane); TG7A (motor glider). Area 
18,000 acres. Altitude 7,280 ft. Military 2,723; cadets 
4,469; civilians 2,363. Payroil $185 million. Housing: 445 
officer; 772 enlisted; 76 transient; 26 temporary family 
quarters. 70-bed hospital. 

Vance AFB, Okla. 73705-5000; 3 mi. SSW of Enid. Phone 
(405) 237-2121; AUTOVON 962-7110. ATC base. 71st Fly
ing Training Wing, undergraduate pilot training. Base 
activated Nov. 1941; named for Lt. Col. Leon R. Vance.Jr., 
Enid native, 1939 West Point graduate, and Medal of 
Honorrecipient, killed July 26, 1944, when air-evac plane 
returning him to the US went down in the Atlantic near 
Iceland. Area 1,829 acres. Altitude 1,307 ft. Military 1,212; 
civilians 1,320 (1,200 contract employees). Payroll $80.4 
million. Housing: 132 officer; 98 enlisted; 34 transient, 
10 TLF. Clinic. 

Vandenberg AFB, Calif. 93437-5000 ; 8 mi. NNW of Lom
poc. Phone (805) 866-1611 ; AUTOVON 276-111 0, SAC 
base .. 1st Strategic Aerospace Div. (SAC); Space and 
Missile Test Organization (AFSC); Western Space and 
Missile Center (AFSC~ Host command conducts missile 
crew training and provides facilities and support for op
erational ballistic missiles in the SAC deterrent force. 
The Space and Missile Test Organization (SAMTO) is 

responsible for management of field-teS1 and launch 
operations for all DoD-directed space programs as well 
as long-range ballistic missile researc h and develop
ment. SAMlO also develops, manages. and operates. 
through the Eastern and Western Space and Missile 
Centers, the National Test Ranges. The Western Test 
Range supports balliS1ic and space test operations as 
well as East Coast space shuttle flights and other aero
nautical tests employing ~e same sensors and data
gathering equipment. The Western Space and Missile 
Center (WSMC) provides launch and launch support of 
research and development ballistic missile tests and 
polar-orbiting space launches for DoD, USAF, and NASA. 
WSMC plans and executes Peacekeeper research and 
development, supports antisatellite missile develop
ment, and will provide support for WeS1 Coast space 
shuttle operations scheduled to begin in 1992. Originally 
Army's Camp Cooke. Activated Oct. 1941. Base was 
taken over by USAF June 7, 1957; renamed for Gen. Hoyt 
S. Vandenberg, USAF's second Chief of Staff. Area 
98,400 acres. Altitude 400 ft. Military 3,675; civilians 
1,373; c ivilian contractors 4,888. Payroll $121 .1 million 
(military and civilians); $181 .3 million (contractors). 
Housing : 511 officer; 1,567 NCO; 172 mobile trailer 
spaces; 400 transient. 45-bed hospital. 

Warren AFB (see Francis E. warren AFB). 

Wheeler AFB, Hawaii 96854-5000; near center of the 
island of Oahu, adjacent to the Army's Schofield Bar
racks. Phone (808) 471-7110 (Oahu military operator); 
AUTOVON471-7110. PACAFbase. Hostunit15thAirBase 
Sqdn. Associate units include 326th Air Div. (Hawaii Re
gional Operations Control Center) ; US Army aviation 
units from Schofield Barracks. Base activated Feb. 1922; 
named for Maj. Sheldon H. Wheeler, commanding officer 
of Luke Field, Hawaii, in 1919, who was killed there July 
13, 1921, when his biplane crashed during an aerial 
exhibition. Area 1,369 acres. Altitude 845 ft. Military 881; 
civilians 125. Payroll included in entry for Hickam AFB. 
Housing: 102 officer; 390 enlisted. Dispensary run by 
15th Medical Gp. 

Whiteman AFB, Mo. 65305-5000; 2 mi. S of Knob Noster. 
Phone (816) 687-1110; AUTOVON 975-3727. SAC base. 
351st Strategic Missile Wing. Whiteman AFB is responsi
ble for 150 Minuteman II ICBMs and is scheduled to 
receive the firS1 B-2 bombers when they become opera
tional in the 1990s. Base activated 1942; named for2d Lt. 
George A. Whiteman, nearby Sedalia resident, who was 
the first pilot to die in combat during the attack on Pearl 
Harbor. Area 3,706 acres, plus missile complex of about 
10,000 sq. mi. Altitude 869 ft. Military 4,000; civilians 500. 
Payroll $132.5 million. Housing: 200 officer; 790 enlisted; 
67 transient (incl. 4 guest houses, 45 VAQ, 18 VOQ). 30-
bed hospital. 

WIiiiama AFB, Ariz. 85240-5000; 10 mi. E of Chandler. 
Phone (602) 988-2611; AUTOVON 474-1001. ATC base. 
82d Flying Training Wing, largest undergraduate pilot 
training base; also provides F-5 combat crew training for 
foreign students via the 425th Tactical Fighter Training 
Sqdn. (TAC); 1922d Communications Sqdn. (AFCC); 
home of AFSC Human Resources Lab/Flying Training 
Div., doing extensive research on flight simulators. Base 
activated July 1941; named for 1st Lt. Charles L. Wil
liams, killed in bomber crash near Fort DeRussy, Hawaii, 
July 6, 1927. Area 4,761 acres. Altitude 1,385 ft. Military 
3,169; civilians 1,311 . Payroll $189.5 million. Housing: 
218 officer; 482 NCO; 40 transient. 15-bed hospital. 

Wright-Patterson AFB, Ohio 45433; 10 mi . ENE of 
Dayton : Phone (513) 257-1110; AUTOVON 787-1110. 
AFLC base. Hq. Air Force Logistics Command; Hq. Aero
nautical Systems Div. (AFSC); Air Force lnS1itute ofTech
nology; USAF Medical Center, Wright-Patterson; US Air 
Force Museum; Air Force Acquisition Logistics Center; 
Logistics Operations Center; Logistics Management 
Systems Center; AFLC International Logistics Center; 
2750th Air Base Wing (AFLC); 906th Tactical Fighter Gp. 
(AFRES); more than 90 other DoD activities and govern
ment agencies. Originally separate, Wright Field and 
Patterson Field were merged and redesignated Wright
Patterson AFB on Jan. 13, 1948. Named for aviation pio
neers Orville and Wilbur Wright and for 1st Lt. Frank S. 
Patterson, killed June 19, 1918, in the crash of a DH-4. 
The Wright brothers did much of their early flying on 
Huffman Prairie, now in Area C of present base. Area 
8,145 acres. Altitude 824 ft. Military 10,700; civilians 
17,500; contracted service and contractor employees 
6,000. Payroll $865 million. Housing: 736 officer; 1,627 
NCO. 314-bed hospital. 

Wueschhelm AB , W. Germany, APO New York 
09122-5000; 97 mi. NE of Frankfurt. Phone (commercial, 
from CONUS) 011-49-6762-1110; AUTOVON 474-1110. 
USAFE base. 38th Tactical Missile Wing (USAFE) mission 
is to train personnel and to maintain and operate the 
BGM-109 ground-launched cruise missile. Base acti
vated in 1954; 38th TMW activated April 1, 1985. Named 
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after nearby town. Area 121 acres. Altitude 1,465 ft. Mili
tary862; civilians 17. Payroll $25.4 million. Support facili
ties provided by Hahn AB, Germany, 12 mi. away. 

Wurtsmlth AFB, Mich. 48753-5000; 3 mi. NW of Oscoda. 
Phone (517) 739-2011; AUTOVON 623-1110. SAC base. 
379th Bomb Wing. Base activated 1924 as Camp Skeel, 
gunnery camp for Selfridge Field ; became Oscoda Army 
Air Field during WW II; renamed in 1953 for Maj. Gen. 
Paul B. Wurtsmith , killed Sept. 13, 1946, in a B-25 crash. 
Base assigned to SAC Apr. 1, 1960. Area 5,221 acres. 
Altitude 634 ft. Military 3,225; civil ians 619. Payroll $82.5 
million. Housing : 224 officer; 1,118 NCO; 7TLF units; 20 
UOQ; 20 VOQ; 34 VAQ. 20-bed hospital. 

Yokota AB, Japan, APO San Francisco 96328-5000; ap
prox. 25 mi. W of Tokyo. Phone (commercial, from 
CONUS) 011-81-425-52-2511; AUTOVON 225-2511. 

PACAF base. Hq. US Forces, Japan; Hq. 5th Air Force; 
475th Air Base Wing, UH-1N operations ; 316th Tactical 
Airlift Gp. (MAC), C-130 and C-21 operations, primary 
aerial port in Japan; 1956th .Communications Gp. 
(AFCC~ Base opened as Tama Army Air Field by Japa
nese in 1940. Area 1,750 acres. Altitude 457 ft. Military 
4,166; US citizens 1,493; local nationals 1,465. Payroll 
$178.8 million. Housing: 631 office(; 1,629 enlisted; 343 
transient; 51 temporary lodging facility units. 35-bed 
hospital. 

Zaragoza AB, Spain, APO New York 09288-5000; 12 mi. 
SW of Zaragoza. Phone (commercial, from CONUS) 
011-34-76-32-07-11; AUTOVON 724-1110. USAFE base. 
406th Tactical Fighter Training Wing provides air-to
ground and air-to-air training for USAFE's Central Ri>
gion fighter bases. Current US presence began in Feb. 
1970. Area 2,982 acres. Altitude 863 ft. Mi!itary 897, plus 

300 TOY personnel per month; civilians 1,329. Payroll 
$36.6 million. Housing : 30 officer; 126 enlisted; 174 
VOQ; 202 VAQ; 6 TLF. Clinic. 

Zwelbriicllen AB, W. Germany, APO New York 
09860-5000; 20 mi. S of Ramstein AB. Phone (commer
cial, from CONUS) 011-49-6332-47-1110; AUTOVON 
498-1110. USAFE base. 26th Tactical Reconnaissance 
Wing has three primary and very diverse missions: all
weather tactical reconnaissance in central Europe, war
time medical support, and support of the European dis
tribution system performed by the 10th Military Airlift 
Sqdn. (MAC). Base activated 1953; US presence began 
1969. "Zwelbriicken" translates into "two bridges, " 
which were the essential monuments of the city. Area 694 
acres. Altitude 1,133 ft. Mi litary 4,176; civilians 813. 
Payroll $58.9 million. Housing: 32 officer; 315 enlisted ; 
40 VOQ; 118 VAQ; 23 TLQ. Clinic. ■ 

Guide to USAF's Minor 
Installations 
In addition to the places listed in this "Guide to Major Air Force Installations Worldwide, " USAF has a number of minor installations. These Air Force stations 
(AFS) and air stations (AS) perform various missions, including air defense and missile warn ing. Here is a listing of such installations with state (or APO), ZIP 
code, and major command. When an installation can be reached by a general-purpose AUTOVON number, that number (AV) is also listed. In some cases, the 
designation air base (AB) is used because of political sensitivities. 

Ankara AS, APO New York 09254-5000 (USAFE) 
Avon Park AFS, Fla. 33825 (TAC) 
Cape Canaveral AFS, Fla. 32925-5000 (AFSC) 
Cape Cod AFS, Mass. 02532-1419 (AFSPACECOM) 
Cavalier AFS, N. D. 58220-5000 (AFSPACECOM) 
Clear AFS, APO Seattle 99704-5000 (AFSPACECOM) 
Declmomannu AB, APO New York 09161-5000 (USAFE) 
Duke Fleld AFS, Fla. 32542 (MAC) 
Eldorado AFS, Tex. 76936-5000 (AFSPACECOM) 
Galena Airport, APO Seattle 98723 (AAC) 

AV 672-1110 
AV 968-1110 
AV 467-1110 
AV 557-2277 
AV 33Q-3297 

AV 317-585-o409 
AV 621-9267 
AV 872-1110 
AV 477-4279 

tzmlr AS, APO New York 09224-6000 (USAFE} 
King Salmon Airport, APO Seattle 98713 (AAC) 
Kwangju AB, APO San Francisco 96264-5000 (PACAF) 
New Boston AFS, N. H. 03031-5000 (AFSPACECOM) 
Plrlncllk AS, APO New York 09294-5000 (USAFE) 
Pruem AS, APO New York 09692-5000 (USAFE) 
RAF Croughton, APO New York 09378-5000. (USAFE) 
RAF Wetherafleld, APO New York 09120-5000 (USAFE) 
Sondrestrom AB, APO New York 09121-5000 (AFSPACECOM) 

AV 675-1110 
AV 317-721-3301 

AV 272-2345 
AV 881-1550 
AV 679-1110 
AV 453-1110 
AV 236-1110 
AV 224-1110 

AV 834-1211, ask for 
Sondrestrom AB. 

GIia Bend Air Force Auxlllary R eid, Ariz.. 85337-5000 (TAC) 
HeHlsch-Oldendorf AS, APO New York 09669-5000 (USAFE) 
High Wycombe AS, APO New York 09241 -5000 (USAFE) 

AV 317-446-3311 
AV 853-5220 
AV 331-11 10 
AV 232-1110 
AV 682-0201 

Suw"n AB, APO San Francisco 96461 -5000 (PACAF) 
Taegu AB, APO San Francisco 96213-5000 (PACAF) 
Tempelhof Central Airport AS, APO New York 09611-5000 (USAFE) 
Woomera AS, APO San Francisco 96287-5000 (AFSPACECOM) 

AV 784-4110 
AV 766-1110 
AV 332-1100 
AV 73Q-1350 lndlan Springs Air Force ·Auxlllary Fleld, Nev. 89018-5000 (TAC) 

Guide to ANG and AFRES Bases 
NOTE: This section of the Guide consolidates major Air 
National Guard (ANG) and Air Force Reserve (AFRES) 
bases into a single listing. Most ANG locations are listed 
alphabetically; accord ing to the city where they are lo
cated. AFR ES units are listed by the names ottheir bases 
and are designated as AFRES facilities. There are, in 
addition, some ANG and AFRES units that are located on 
active-duty bases. These may be found in the main 
"Guide to Major Air Force Installations Worldwide" elS&
where in this issue. 

Anchorage, Alaska (Kulis ANG Base at Anchorage Inter
national Airport) 99502. Phone (907) 243-1145; AUTO
VON (317) 626-1444. 176th Tactical Airlift Gp. (ANG); 
144th Tactical Airlift Sqdn. (ANG). Base named for Lt. 
Albert Kulis, killed in training flight in 1954. Area 129 
acres. Altitude 124 ft. Military 872, technicians 176. 
Payroll $22.6 million. 6-bed hospital. 

Atlanta, Ga, (McCollum Airport, Kennesaw, Ga.) 30144; 
27 ml. N of Atlanta, 10 mi. from Dobbins AFB. Phone 
(404) 422-2500; AUTOVON 925-2474. 129th Tactical Con• 
trol Sqdn. and 118th Tactical Control Flt. Area 13 aores. 
Altitude 1,060 ft. MIiitary 347, technicians 38, Payroll 
through Dobbins AFB. 

Atlantic City lntarnatlonal Airport, N. J. (400 Langley 
Rd., Pleasantville) 08232-9500; 10 mi. W of Atlantic City. 
Phone (609) 845-6000; AlfTOVON 445-6000. 177th Fight
er Interceptor Gp. (ANG~ 'Area 268 acres. Altllude 76 ft. 
MIiitary 893, lull-lime support 260. Payroll $15.1 million. 
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Baltlmore, Md . (Glenn L. Martin State Arrport) 
2122Q-2899; 8 ml. E of Baltimore. Phone (301) 687-0270; 
AUTOVON 235-9210. 175th Tactical Fighter Gp. (ANG); 
135th Tactical Airlift Gp. (ANG). Area 175 acres. Altitude 
24 ft. Military 1,797, technicians 304. Payroll $24.3 mil
lion. Clinic. 

Bangor ANG Bau, Me. 04401 -3099; 4 mi. NW of Bangor. 
Phone (20n 947-0571; AUTOVON 476-6210. 101st Air 
·Refueling Wg. (ANG); 776th Radar Sqdn. (TAC~ Are.a 300 
acres. Altitude 192 ft. Military 1,039, technicians 224, 
Title 5 civilians 25. Payroll $20.9 million. Small BX
Foodland. 

Battle Creek, Mich. 49015-1291; adjacent to W. K. Kel
logg Airport. Phone (616) 963-1596; AUTOVON 58o-3210. 
110th Tactical Air Support Gp. (ANG). Area 315 acres. 
Altitude 941 ft. Military 895, technicians 167. Payroll 
$12.2 million. 

Birmingham Municipal Airport, Ala. 35217. Phone (205) 
841-9200; AUTOVON 694-2260. 117th Tactical Recon Wg. 
(ANG). Area 86 acres. Altitude 650 ft. Military 1,221, tech
nicians 255. Payroll $17.1 million. 

BolseAlrTermlnal, Idaho (Gowen Field) 83707; 6 mi. S of 
Boise. Phone (208) 389-5011 ; AUTOVON 941-5011 . 124th 
Tactical Recon Gp. (ANG). Also host to ARNG (Army field 
training site) and Marine Corps Reserve. Airport named 
for Lt. Paul R. Gowen, killed in B-10crash in Panama July 
11 , 1938. Area 1,994 acres. Altitude 2,858 ft. Military 
1,285, technicians 276. Payroll $23 million. Limited tran
sient facilities available during Army Guard camps. 

Bradley ANG Base, Conn. 06026-5000; 15 mi. N of 
Hartford at East Granby, adjacent to Bradley lntema
tional Airport . Phone (203) 623-8291 ; AUTOVON 
636-8310. 103d Tactical Fighter Gp. (ANG) ; Army Nation
al Guard aviation battalion. Base named for Lt. Eugene 
M. Bradley, killed in P-40 crash Aug. 1941 . Area 125 acres. 
Altitude 173 ft. Military 981, technicians 207. Payroll 
$16.3 million. 

Buckley ANG Base, Colo. 80011; 8 ml. E of Denver. 
Phone (303) 366-5363; AUTOVON 877-9011 . 140th Tac
tical FlghterWg, (ANG); 154th Tactical Conlrol Gp. ; Hq. 

· Colorado ANG. Also host to Navy Aeserw, Marine Corps 
Reserve, ARNG, and Air Force units. Base activated Apr. 
1, 1942, as a gunnery training facility. ANG assumed 
control from US Navy in 1959. Base named for Lt. John H. 
Buckley, National Guardsman, killed In the Argonne, 
France, Sept. 27; 1918. Area 3,328 acres. Altitude 5,663 ft. 
Military 1,380, technicians 288, Title 5 civilians 323. 
Payroll $29.6 million. Dispensary. 

Burlington, Vt (Burlin_gton International Air?Ort) 05401 ; 
3 mi. E of Burll11g1on. Phone (802) 658-0770: Al)TOVON 
689-4310. 158th Fighter Interceptor Gp. (ANG~ Area241 
acres. Altitude 371 ft. Military 1,926, technicians 238. 
Payroll $15.9 million. 

Charleston, W. Va. (Yeager Airport) 25311 -5000; 4 mi. NE 
of Charleston. Phone (304) 357-5100; AUTOVON 
366-9210. 130th Tactical Airlift Gp. (ANG). Airport named 
for Brig·. Gen. Charles "Chuck" Yeager, first man to break 
the sound barrier. Area 59 acres. Altitude 981 ft. Military 
929, technicians 167. Payroll $12.9 million. Dispensary, 
clinic. 
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Charlotte, N. C. (Charlotte/Douglas Municipal Airport) 
28208. Phone (704) 399-6363; AUTOVON 583-9210. 145th 
Tactical Airlift Gp. (ANG~ Area 69 acres. Altitude 749 It. 
Military 1,273, technicians 233. Payroll $18.3 million. 
Clinic. 

Cheyenne, Wyo. (Cheyenne Municipal Airport) 82001 . 
Phone (307) 772-6201; AUTOVON 9~201. 153d Tac
tical Airlift Gp. (ANG). Area 68 acres. Altitude 6,156 It. 
Military 961 , technicians 179. Payroll $13.9 million. 

Dallas Naval Air Station, Tex. (Hensley Field) 75211 . 
Phone (214) 266-6111; AUTOVON 874-6111 . 136th Tac
tical Airlift Wg. (ANG). Area 49 acres. Altitude 495 ft. 
Military 969, technicians 176. Payroll $14.2 million. 

Dea Moines Munlclpal Airport, Iowa 503_21; in city of Des 
Moines. Phone (515) 285-7182; AUTOVON 939-8210. 
132d Tactical Fighter Wg. (ANG). Area 114 acres. Altitude 
957 It. Military 1,057, technicians 256. Payroll $17 mil
lion. 

Dobbins AFB, Ga, 30069-5000; 2 mi, S of Marietta, 16 mi. 
NW of Atlanta. Phone (404) 421'5000; AUTOVON 
925-1110. AFRES base. Hq, 14th Air Force (AFRES); 94th 
Tactical Airlift Wg. (AFRES); 116th Tactical Fighter Wg. 
(ANG); 151st Military Intelligence Battalion (ARNG) ; 
145th Medical Detachment (USAR). Base activated 1943; 
named for Capt. Charles Dobbins, WW II pilot killed in 
action near Sicily. Area 1,656 acres (ANG 55 acres). Al
titude 1,068 ft. AFRES: active duty 33, technicians 158, 
civilians 698, Reservists 1,744. Payroll $29.5 million. 
ANG: military 1,167, technicians 217. Payroll $25.2 mil
lion. USAR: active duty 3; reservists 69. Housing: 5 NCO; 
voa, VAQ. Dispensary. NAS Atlanta, Lockheed Aero
nautical Systems Company-GaJAir Force Plant 6 adjoin 
Dobbins AFB and use airfield facilities. 

Duluth lnt11matlonal Airport, Minn. 55811-5000; 5 mi. 
NW of Duluth . Phone (218) 727-6886 ; AUTOVON 
825-7210, 148th Fighter Interceptor Gp. (ANG). Area 409 
acres. Altitude 1,429 It. Military 1,026, technicians 250 
(+ 25 civilians). Payroll $17.6 million. 

Elllngton ANG Base, Tex. 77034-5586; adjacent to 
Ellington Field, a City of Houston Airport 17 mi. SE of 
downtown Houston. Phone (713) 929-2221; AUTOVON 
954-2110. 147th Fighter Interceptor Gp. (ANG). Other 
tenants include NASA Flight Operations, US Coast 
Guard, Army National Guard, FAA. Base named for Lt. 
Eric L Ellington, a pilot killed Nov. 1913. Area 213 acres. 
Altitude 40 It. Military 1,071, technicians 285. Payroll 
$18.6 million. 

Fargo, N. D. (Hector Field) 58105-5536. Phone (701) 
237~; AUTOVON 362-6110, 119th Fighter Interceptor 
Gp. (ANG). Area 133 acres. Altitude 90011. Military 1,104, 
technicians 282. Payroll $17.4 million. 

Forbes Fleld, Kan. 66619-5000; 2 mi. S ofTopeka. Phone 
(913) 862-1234; AUTOVON 720-1234. 190th Air Refueling 
Gp. (ANG). Area 200 acres. Altitude 1,079 ft. Military 930, 
technicians 215 ( + 43 civlllans~ Payroll $15.3 million. 

Fort Smith Munlcipal Airport, Ark. 72906. Phone (501) 
646-1601 ; AUTOVON 962-6210. 188th Tactical Fighter Gp. 
(ANG). Area 98 acres. Altitude 468 ft. Military 961, techni
cians 204. Payroll $13 million. 

Fort Wayne, Ind. (Fort Wayne Municipal Airport) 
46809-5000; 5 mi. SSW of Fort Wayne. Phone (219) 
478-321 O; AUTOVON 786-1210. 122d Tactical Fighter Wg. 
(ANG). Area 87 acres. Altitude 800 It. Military 1,257, tech
nicians 268. Payroll $18.1 million. 

Fresno Air Terminal, Calif. 93727-2199; 5 mi. NE of 
Fresno. Phone (209) 454-5155; AUTOVON 949-9210. 
144th FighterlnterceptorWg. (ANG); 194th Fighter Inter
ceptor Sqdn. (ANG). Area 127 acres. Altitude 332 fl Mili
tary 990, technicians 274. Payroll $16.7 million. 

General Mitchen International Airport, Wis, 53207; 
downtown Milwaukee. AFRES base. Altitude 722 ft. ANG 
and AFRES have separate phones and facilities. ANG 
phone (414) 747-4410; AUTOVON 58Q-8410. 128th Air 
Refueling Gp. (ANG). ANG area 110 acres. Military 1,024, 
technicians 226. Payroll $15 million. AFRES phone (414) 
481~00; AUTOVON 786-9110. 440th Tactical Airlift Wg. 
(AFRES). AFRES area 100 acres. Military 6, technicians / 
154, Reservists 985, civilians 219. Payroll $15 million. 

Greater Peoria Airport, Ill. 61607-1498; 7 mi. SW of 
Peoria. Phone (309) 633-3000; AUTOVON 724-9210. 182d 
Tactical Air Support Gp. (ANG). Area 385 acres. Altitude 
624 ft. Military 1,005, technicians 174. Payroll $12.8 mil-
lion. Dispensary. · 

Greater Pittsburgh lnternatlonal Airport, Pa. 15231-
0459; 15 mi. NW of Pittsburgh. Altitude 1,203 ft. AFRES 
base. ANG and AFRES have separate phones and facili-
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ties. 171 st Air Refueling Wg. (ANG); phone (412) 
269-6402, AUTOVON 277-6402. 112th Tactical Fighter Gp. 
(ANG) ; phone (412) 269-8441, AUTOVON 277-6441. ANG 
area 94 acres. Military 1,718, technicians 354. Payroll 
$25.2 million. AFRES phone (412) 269-6000; AUTOVON 
277-6000. 911th Tactical Airlift Gp. (host unit). AFRES 
area 165 acres. Military 15, techn icians 135, civilians 200, 
Reservists 1,059. Payroll $12.5 million. Other units in
clude 2185th Communications Installation Gp. (AFCq 
Base activated 1943, Housing: 50 VOO, 230 enlisted qtrs. 

Gnat Fall■ lntematlonal Airport, Mont. 59401-5000; 5 
mi. SW of Great Falls. Phone (406) 727-4650; AUTOVON 
279-2301 . 25th NORAD Region and 25th Air Div. (TAC); 
120th Fighter Interceptor Gp. (ANG). Area 139 acres. 
Altitude 3,674 fl. Military 1,040, technicians 279. Payroll 
$18.3 million. Dispensary. 

Gulfport-BIioxi Reglonal Airport, Miss. 39501; within 
city limits of Gulfport. Phone (601) 868-6200; AUTOVON 
363-8200. Training site; also host to 255th Combat Com
munications Sqdn., the Army National Guard Transpor
tation Repair Shop, and 173d Civil Engineering Flt. An 
air-to-ground gunnery range is located 70 mi. due N of 
site. Area 252 acres. Altitude 28 ft. ANG military 439, 
technicians 36. Payroll $4.4 million. 2-bed dispensary. 

Harrisburg tnternallonal Airport, Middletown, Pa. 
17057; 10 mi. E of Harrisburg. Phone (717) 948-2201; 
AUTOVON 454-9201. 193d Special Operations Gp. (ANG). 
ANG area 72 acres. Altitude 310ft. Military 1,106, techni
cians 225. Payroll $18 million. 

Jackson, Miss. (Allen C. Thompson Field) 39208-0810; 7 
mi. E of Jackson. Phone (601 ) 939-3633; AUTOVON 
731-9310. 172d Military Airlift Gp. (ANG). ANG area 84 
acres. Altitude 346 It. Military 1,156, technicians 215. 
Payroll $15.8 million. 6-bed dispensary. 

Jacksonvllla lntematlonat Airport, Fla. 32229; 15 mi. 
NW of Jacksonville. Phone (904) 757-1360; AUTOVON 
460-7210. 125th Fighter Interceptor Gp. (ANG). Area 332 
acres. Altitude 26 ft. Military 970, technicians 259. Payroll 
$21.4 million. 5-bed dispensary. 

Klngaley Field, Ore. 97603-0400; 5 mi. SE of Klamath 
Falls. Phone (503) 883-8350; AUTOVON 830-6350. 114th 
Tactical Fighter Training Sqdn . (ANG); 142d OLAD 
(ANG). Field named for Lt. David A. Kingsley of Oregon, 
WW II Medal of Honor winner, killed June 23, 1944, over 
Ploesti, Romania. Area 375 acres. Altitude 4,000 ft. Mili
tary 340, technicians 74, Title 5 civilians 20. Payroll $38.2 
million. Clinic. 

Knoxvllle, Tenn. (McGhee Tyson Airport) 37901; 10 mi. 
SW of Knoxville. Phone (615) 970-3077; AUTOVON 
588-6210. Host unit is 134th Ai r Refueling Gp. (ANG). 
Tenants include 228th Combat Communications Sqdn. 
and ANG's I. G. Brown Professional MIiitary Education 
Center. Area 271 acres. Altitude 980 ft. Mi I itary 1,177, 
technicians 258 ( + 5 civilians~ Payroll $18.2 million. 
Dispensary. 

Lincoln Muntclpal Airport, Neb. 68524-1897; 1 mi. NW of 
Lincoln . Phone (402) 473-1326; AUTOVON 720-1210. 
155th Tactical Recon Gp. (ANG). Also hosts Army Nation
al Guard unit. Area 175 acres. Altitude 1,207 ft. Military 
1,137, technicians 237. Payroll $15.6 mil lion. Tactical 
clinic. 

Loulsvllle, Ky. (Standiford Field) 40213. Phone (502) 
566-9400; AUTOVON 989-4400. 123d Tactical Recon Wg. 
(ANG~ Area 66 acres. Altitude 497 ft. Military 1,155, tech
nicians 231 . Payroll $16.8 million. 

Mansfield Lahm Airport, Ohio 44901-5000; 3 mi. N of 
Mansfield. Phone (419) 522-9355; AUTOVON 696-6210. 
179th Tactical Airlift Gp. (ANG). Airport named for nearby 
city and aviation pioneer Brig. Gen. Frank P. Lahm. Area 
210 acres. Altitude 1,296 ft. Military 957, technicians 171 . 
Payroll $12.4 million. Cli~ic. Limited dependent ID card 
service. Coast Guard exchange. 

Martinsburg, W. Va. (Shepherd Field) 25401; 4 mi. S of 
Martinsburg. Phone (304) 267-5100; AUTOVON 
242-9210. 167th Tactical Airlift Gp. (ANG). Area349 acres. 
Altitude 556 fl. Military 1,188, technicians 218. Payroll 
$15.5 million. Dispensary. · 

McEntlre ANG Base, S. C. 29044; 12 mi. E of Columbia. 
Phone (803) 776-5121 ; AUTOVON 583-6201. 169th Tac
tical Fighter Gp. (ANG). Also hos1 to 240th Combat Com
munications Sqdn. (ANG) and Army Guard aviation unit. 
Base named for ANG Brig. Gen. B. B. McEntire, Jr., killed 
in an F-104 accident in 1961. Area 2,473 acres. Altitude 
250 fl. Military 1,387, technicians 250. Payroll $18 mil
lion. Dispensary. 

Memphis lntematlonal Airport, Tenn. 38181-0026; with
in Memphis ciiy limits. Phone (901) 369-4111 ; AUTOVON 

966-8210. 164th Tactical Airlift Gp. (ANG). ANG occupies 
85 acres. Altitude 332 fl Military 924, technicians 178. 
Payroll $12.7 million. Clinic. 

Meridian, Miss. (Key Field) 39302-1825; located at mu
nicipal ai rport near Highways 20 and 59. Phone (601) 
693-5031; AUTOVON 694-9210. 186th Tactical Recon Gp. 
(ANG); host to 238th Combat Communications Sqdn. 
(ANG). Area 64 acres. Altitude 297 ft. Military 1,278, tech
nicians 256. Payroll $17.5 million. 2-bed dispensary. 

Mlnneapolls-St. Paul International Airport, Minn. 
55450; in Minneapolis, near confluence of the Mississip
pi and Minnesota Rivers. AFRES base. Altitude 840 ft. 
ANG and AFRES have separate phones and facilities. 
ANG phone (612) 725-5011; AUTOVON 825-5681 . 133d 
Tactical Airlift Wg. (ANG). ANG area 128 acres. Military 
1,392, technicians 238. Payroll $17.5 million. AFRES 
phone (612) 725-5011 ; AUTOVON 825-5100. 934th Tac
tical Airlift Gp. (AFRES). AFRES area 300 acres. Reserv
ists 1,067, technicians 126, civilians 226. Payroll $15 
million. Other units include 210th Engineering and In
stallation Sqdn. (ANG); 237th Air Traffic Control Flt. 
(ANG); 133d Field Training Flt. (ANG); Navy Readiness 
Comd., Region 16; Naval Air Reserve Center; Marine Wg. 
Support Gp., Del. 47; Defense Investigative Service; 
USAF-CAP/NCLR and CAP MNLO; Del. 3, 1974th Tele
processing Gp. (USAF~ 

Moffett Naval Air Station, Calif. 94035; 2 mi. N of Moun
tain View. ANG phone (415) 966-4700; AUTOVON 
462-4700. 1291~ Aerospace Rescue and Recovery Gp. 
(ANG~ Area 12 acres. Altitude 34 ft. Military 751, techni
cians 170. Payroll $14.7 million. 

Montgomery, Ala. (Dannelly Field) 36196; 7 mi. SW of 
Montgomery. Phone (205) 284-7210; AUTOVON 
742-9210. 187th Tactical Fighter Gp. (ANG). Hosts 232d 
Combat Communications Sqdn. Field named for Ens. 
Clarence Dannelly, Navy pilot killed at Pensacola, Fla., 
during WW II. Area 51 acres. Altitude 221 It. MIiitary 
1,022, technicians _274. Payroll $16.4 million. Dispensary, 

Nashville Matropolltan Airport, Tenn. 37217-0267; 6 mi. 
SE of Nashville. Phone (615) 361 -4600; AUTOVON 
446-6210. 118th Tactical Airlift Wg. (ANG). Area 84 acres. 
Altitude 597 ft. Military 1,321, technicians 287. Payroll 
$19.2 million. 

New Orleans Naval Air Station, La. (Alvin Callender 
Field) 70143-5000; 15 mi. S of New Orleans. Altitude 3 ft. 
ANG and AFRES haw separate phones and facilities. 
ANG phone (504) 393-3392; AUTOVON 363-3399. 159th 
Tactical Fighter Gp. (ANG). ANG military 1,196, techni
cians 286. Payroll $21 .1 million. AFRES phone (504) 
393-3293; AUTOVON 363-3293. 926th Tactical Fighter Gp. 
(AFR ES~ Military 820, technicians 177. Payroll $10 mil
lion. NAS New Orleans was the first joint Air Reserve 
Training Facility. Field named for Alvin A. Callender, who 
served with the British Royal Flying Corps during WW I 
and who was shot down over France in 1918. Area 3,245 
acres (ANG 19 acres~ Dispensary. 

Niagara Falls International Airport, N. Y. 14304-5000; 6 
mi. E of Niagara Falls. Phone (716) 236-2000; AUTOVON 
489-3011. AFRES base. 914th Tactical Airlift Gp. 
(AFR ES); 107th Fighter Interceptor Gp. (ANG~ Base acti
vated Jan. 1952. Area 979 acres (ANG 104 acres~ Altitude 
590 ft. AFRES: technicians 134, civilians 250, Reservists 
1,176. Payroll $16 million. ANG : military 1,006, techni
cians 271. Payroll $16.5 million. 

O'Hare Air Rasarve Forces Faclllty, Ill . 60666; 22 mi. NW 
of Chicago's Loop. Phone (312) 694-6000; AUTOVON 
930-1110. AF RES base. 928th Tactical Airlift Gp. 
(AFRES); 126th Air Refueling Wg. (ANG); Defense Con
tract Administration Services Region . Base activated 
Apr. 1946; named for Lt. Cmdr. Edward H. "Butch" 
O"Hare, USN Medal of Honor recipient, killed Nov. 26, 
1943, during battle 1or Gilbert Islands. Area 391 acres 
(ANG 36 acres). Altitude 643 ft. Reservists 1,500, techni
cians and civilians (all units) 1,440, Illinois ANG 1,421, 
technicians 256. Payroll for total facility $43.3 million 
($16.5 million for ANG). 

Ontario International Airport, Ontario, Calif. 91761. 
Phone (714) 984-2705; AUTOVON 898-1895. 148th Com
bat Communications Sqdn. (ANG). Area 39 acres. Al
titude 900 ft. Military 178, technicians 17. Payroll $0.8 
million. 

Olla ANG BaH, Mass. 02542-5001; 7 mi. NNE of 
Falmouth. Phone (617) 968-4003; AUTOVON 557-4003. 
102d Fighter Interceptor Wg. (ANG); 567th USAF Band 
(ANGr, 101st and 202d Weather Fits. (ANG). Adjacent 
installations and organizations include Cape Cod AFS 
(6th Missi le Warning Sqdn., 2165th Communications 
Sqdn.); US Coast Guard Air Station Cape Cod; Camp 
Edwards Army National Guard Training Site; 26th Avia
tion Brigade (ARNG); 1st Battalion, 25th Marines (Re-
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serve); Massachusetts National Cemetery (VA). Base 
named for 1st Lt. Frank J. Otis, ANG flight surgeon and 
pilot killed in 1937 crash. Area 3,858 acres. Altitude 132 
ft. ANG military 1, 1~1. ANG technicians 309 ( + 278 Title 
5 Civil Service~ Payroll $26.9 million. 

Phelps ColllnI ANG Bue, Alpena, Mich. 49707; 7 mi. W 
of Alpemt. Phone (517) 354-6291 1 AUTOVON 741-3500. 
Training slte detachment. Facilities used by ANG and 
AFRES units for annual field training and by ARNG and 
Marine Reserve for special training. Base named for 
Capt. W. H. Phelps Colflns, American Flying Corps. killed 
In France Mar. 1918. Area 2,708 acres. Altitude 689 ft. 
Military 56, civil ian full-time support 31. Payroll $2 mil
lion. Housing: 1,500 personnel. 14-bed hospital. Dispen
sary. 

Phoenix, Ariz. (Sky Harbor International Airport) 85034. 
Phone (602) 244-~ ; AUlOVON 853-9211 . 161st Air 
Refueling Gp. (ANG~ Ama 51 acres. Altitude 1,230 ft. 
Military 963, techni.clans 205. Payroll $15.7 million. 

Portland lnternetlonal Airport, Portland, Ore . 
97218-2797. Phone {503) 288-5611; AUTOVON 891-1701 , 
142d Fighter Interceptor Gp. (ANG); 244th Combat Com• 
municatlons Sqdn. (ANG); 244th Combat Communlca• 
lions Flt. (ANG); 116th Tactical Control Sqdn. (ANG); Del. 
5, 2036th Communications Sqdn. (AFCC); 12th Special 
Forces Gp. (USAR); Oregon Wg., CAP. Also host to 939th 
Aerospace Rescue and Recovery Gp. (AFRES) and 83d 
Aerial Port Sqdn. (AFRES). Area 232 acres. Altitude 26 ft. 
Military 1,413, technicians 338 (+ 58 civiliansi Payroll 
$23.6 million. 

Providence, R. I. (Quonset Point State Airport) 02852; 20 
mi. S of Providence. Phone (401) 885-3960 ; AUlOVON 
476-3210. 143d Tactical Airlift Gp. (ANG~ Area 17 acres. 
Altitude 9 ft. Military 954, technicians 182. Payroll $17.5 
million. 

Puerto Rico lntematlonal Airport, Puerto Rico (Muniz 
ANG Base) 00914; E of San Juan. Phone (809) 728-5450; 
AUTOVON 860-9210. 156th Tactical Fighter Gp. (ANG). 
Base named for Lt. Col. Jose A. Muniz, killed in an 
aircraft accident July 4, 1960. Area 86 acres. Military 932, 
technicians 206. Payroll $17.4 million. 

Reno-Cannon lntarnatlonal Airport, Nev. (May ANG 
Base) 89502; 5 ml. SE of Reno at 1 TT6 ANG Way. Phone 
(702) 788-4500; AUTOVON 830-4500. 162d Tactical Re
con Gp. (ANG~ Base named for Maj. Gen. James A. May, 
state Adjutant General. Area 64 acres. Altitude 4.411 f1. 
Military 1,071, technicians 222. Payroll $15.8 million. Dis
pensary. 

Rlchards-Gebaur AFB, Mo. 64030-5000; 17 ml. S of Kan
sas City. Phone (816) 348-2000; AUTOVON 463-1110. 
442d Tactical Fighter Wg. (AFRES); Navy and Army R&
serve units. Base activated Mar. 1944; named for 1st Lt. 
John F. Richards and Lt. Col. Arthur W. Gebaur, Jr. Rich
ards was killed Sept. 26, 1918, in France, while on an 
artillery spotting mlSSion: Gebaur, an F-34 pilot, was 
killed Aug. 29, 1952, over North Korea during his 99th 
mission. Area 620 acres ; another 120 acn,s occupleo by 
non-Air Force military units and federal agencies. Joint
use airport facility with Kansas City, Mo. Altitude 1,090 ft. 
AFRES and actiV&-duty USAF military 1,471, technicians/ 
civilians 398. Payroll $13 million. On-base, Marine Corps
operated, all-service housing: 27 officer, 214 enlisted. 
Consolidated open mess and 300 transient quarters 
available. 

Richmond, Va. (Byrd International Airport) 23150; 4 mi. 
SE of downtown Richmond. Phone (804) 222-8884; AU
TOVON 274-8210. 192d Tactical Fighter Gp. (ANG). Air
port named for Adm. Richard E. Byrd,'famous Arctic and 
Antarctic explorer. Area 137 acres. Altitude 167 ft. Mili
tary 1,024, technicians 227. Payroll $16.9 million. 

Rlckanbacker ANG BaH, Ohio 43217; 13 mi. SSW of 
Columbus. Phone (614) 49Nl211; AUTOVON 950-1110. 
Base transferred from SAC to ANG Apr. 1, 1980. 121st 
Tactical Fighter Wg. (ANG); 907th Tactical Airlift Gp. 
(AFRES); 160th Air Refueling Gp. {ANG); 2032d Commu
nications Sqdn. (AFCC); Naval Air Reserve and Naval 
Construction (USNR). Base activated 1942. Formerly 
Lockbourne AFB; renamed May 7, 1974, in honor of 
Capt. Edward V. Rickenbacker, top US WW I ace and 
Medal of Honor recipient who died July 23, 1973. Area 
2,017 acres. Altitude 744 ft. ANG military 1,825, techni
cians 374, TIiie 5 civilians 299. Payroll $35.9 million. 

Roslyn ANG Station, Roslyn, N. Y. 11576-2399; 27 ml. E 
of New York City. Phone (516) 299-5201 ; AUTOVON 
456-5201. 274th Combat Communications Sqdn.; 213th 
Engineering Installation Sqdn. Also hosts two Army Na
tional Guard units. Area 50 acres. Altitude 320 ft. Military 
406. Payroll through Stewart IAP. N. Y. 

Salt Lake City lnternatlonal Airport, Utah 84116; 3 mi. W 
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of Salt Lake City: Phone (801) 521-7070; AUTOVON 
790-9210. 151st Air Refueling Gp. (ANG). Also hosts 
ANG's 130th Engineering Installation Sqdn. and 106th 
and 109th Tactical Control Fits. Area 82 acres. Altitude 
4,220 ft. Military 1,420, technicians 262 ( + 41 civilians). 
Payroll $19.9 million. Dispensary. 

Savannah International Airport, Ga. 31402; 4 mi. NW of 
Savannah. Phone (912) 964-1941; AUTOVON 860-8210. 
165th Tactical Airlift Gp. (ANG~ Also field training site. 
Area 232 acres. Altitude 50 ft. Military 1,037, technicians 
239. Payroll $17.2 million. Housing: 156 officer, 736 en
listed. 3-bed dispensary. 

Schenectacl!f County Airport, Scotia, N. Y. 12302-9752; 2 
mi. N of Schenectady. Phone (518) 381-7300; AUlOVON 
974-9221. 109th Tactical Airlift Gp. (ANG). Area 106acres. 
Altitude 378 ft. Military 962, technicians 176. Payroll $13 
million. Dispensary. 

Selfridge ANG Base, Mich. 48045; 3 mi. NE of Mount 
Clemens. Phone (313) 466-4011 ; AUTOVON 273-0111. 
127th Tactical FighterWg. (ANG); 191st Fighter lntercep. 
tor Gp. (ANG); 927th Tactical Airlift Gp. (AFRES~ Also 
hosts Air Force, Navy Reserve, Marine Air Reserve, Army 
Reserve, Army units, and US Coast Guard Air Station for 
Detroit. Base activated July 1917; transferred to Michi
gan ANG July 1971 . Named for 1st Lt. Thomas E. Self• 
ridge, first-Army officer to tly en ai rplane and first fatality 
of powered fllghl, killed Sep_t. 17, 1908, al Fon Myer, va., 
when plane piloted by Orville Wright crashed. Area 3,666 
acres. Altitude 583 ft. ANG military 2,028, ANG techni
cians 473 ( + 482 civiliansi Payroll $45.7 million. Dispen
sary. 

Sioux City Municipal Airport, Iowa 51110; 7 mi. S of 
Sioux City. Phone (712) 255-3511 ; AlJTOVON 939-6210. 
185th Tactical Fighter Gp. (ANG). Area 92 acres. Altitude 
1,098 ft. Military 932, technicians 218. Payroll $13.4 mil
lion, Dispensary. 

Sioux Falls, S. D. (Joe Foss Field) 57104; N side of Sioux 
Falls. Phone (605) 336-0670; AUTOVON 93~7210. 114th 
Tactical Fighter Gp. (ANG). Field named for Brig. Gen. 
Joseph J. Foss, WW II ace, former governor of South 
Dakota, former National President of AFA, and founder of 
the South Dakota ANG. Area 163 acres. Altitude 1,428ft. 
Military 937, technicians 211. Payroll $13.4 million. 

Spnngflefd, Ill. (Capital Airport) 63707-5000; 2 mi. NW of 
Springfield. Phone (217) 753-a850; AUTOVON 892-8210, 
183d Tactical Fighter Gp. {ANG~ Area 91 acres. Altitude 
592 ft. Military 1,137, technicians 257. Payroll $17.1 mil
lion. Dispensary. 

Springfield-Beckler Munlclpal Airport, Ohio 45501-
1780; 5 mi. S of Springfield. Phone {513) 323-8653; AU
lOVON 346-2311. 178th Tactical Fighter Gp. (ANG); 251 st 
Combat Information Systems Gp. (ANG~ Area 90 acres. 
Altitude 1,052 ft. Military 1,240, technicians 244. Payroll 
$16.9 million. 6-bed dispensary. 

Stewart ANG BaH, N. Y. (Stewart International Airport) 
12550-0031; 4 mi. W of Newburgh, 15 mi. N of USMA 
(West Point). Phone (914) 563-2000; AUTOVON 247-2000. 
Hq. New York ANG; 105th. MIiitary Airlift Gp. (ANG); 
USMA subpost airport. Stewart AFB until 1969; acquired 
by state of N- York in 1970. ANG area 264 acres. Al· 
titude 491 ft. ANG military 1,400, technicians 305. Payroll 
$21 .8 million. Dispensary. Most military services avail
able through West Point or subpost. _ 

St. JoHph, Mo. (Rosecrans Memorial Airport) 64503; 4 
mi. W of St. Joseph. Phone (816) 271-1300; AUTOVON 
720-9210. 139th Tactical Airlift Gp. (ANG). Area 302 acres. 
Altitude 724 ft. Military 891, technicians 180. Payroll 
$14.2 million. 

St. Louis lntarnatlonal Airport, Mo. (Lambert Field) 
63145. Phone (314) 263-6356; AUlOVON 693-6356, 131st 
Tactical Fighter Wg. (ANG~ Area 49 acres, Altitude 589 ft. 
MIiitary 1,471, technicians 290. Payroll $22.6 million. 

Suffolk County Airport, Westhampton Beach, N. Y. 
11978-1294·; within corporate limits of Westhampton 
Beach. Phone (516) 288-4200; AUTOVON 456-7210. 
106th Aerospace Rescue and Recovery Gp. (ANG~ Area 
70 acres. Altitude 67 ft. Military 764, technicians 210. 
Payroll $12.9 million. 

SyracuH, N. Y. (Hancock Fleld) 13211-7099; 5 ml. NE of 
Syracuse. Phone (315) 470,6100; AUTOVON 587-9100. 
174th Tactical Fighter Wg. ,(ANG). Base operations for 
Hancock ANG Base. 152d Tactical Control Gp.; 108th and 
113th Tactical Control Fits. Area 376 acres. Altitude 421 
ft. MIiitary 1,299, technicians 272. Payroll $19.1 million. 
Dispensary. 

Tene Haute, Ind. (Hulman Regional Airport) 47S0:,.5000; 
5 ml. E ofTerre Haute. Phone (812) 8TT-5210; AUlOVON 

724-1210. 181st Tactical Fighter Gp. (ANGi Area 279 
acres. Altitude 585 ft. Military 1,201, technicians 222. 
Payroll $16.2 million. &-bed dispensary. 

Toledo Expresa Airport, Swanton, Ohio 43558; 14 ml. W 
of Toledo. Phone (419) 866-2078; AUTOVON 580-2078. 
180th Tactical Fighter Gp. (ANG~ Area 79 acres. Altitude 
664 ft. Military 986, technicians 224. Payroll $15.2 mil
lion. 4-bed clinic. 

lruax Field, Madison, Wis. (Dane County Regional Air
port) 53704-2591; 2 mi. N of Madison. Phone (608) 
241-6200; AUTOVON 273-8210. 128th Tactical Fighter 
Wg. (ANG). Acti1111ted June 1942 as AAF base; taken over 
by Wisconsin ANG in Apr. 1968. Field named for Lt. T. L 
Truax, killed in a P-40training accident in 1941. Area 153 
acres. Altitude 862 ft. Military 949, technicians 220. 
Payroll $13.9 million. Housing : 7 transient. Dispensary. 

Tucson International Airport, Ariz. 85734; within Tucson 
city limits. Phone (602) 573-2210; AUTOVON 853-4210. 
162d Tactical Flghter Gp. (ANG). Area 86 acres. Altitude 
2,650 ft. Military 1,488, technicians 544. Payroll $32.5 
million. 

TUisa International Airport, Okla. 74115. Phone (918) 
832-5208; AUTOVON 956-5297. 138th Tactical Fighter Gp. 
(ANG); 219th Electronic Installation Sqdn. Area 80 acres. 
Altitude 676 ft. Military 1,096, technicians 233. Payroll 
$14.3 million. 

Van Nuys, Calif. (Van Nuys Airport) 91409. Phone (213) 
781-5980; AUTOVON 873-6310. 146th Tactical Airlift Wg. 
(ANG); 147th Combat Communications Sqdn. (Con
tingency). Area 60 acres. Altitude 799 ft. Military 1,424, 
technicians 298. Payroll $21 .7 million. 

Volk Fleld ANG Baae, Wis. 54618-5001 ; 90 mi. NW of 
Madison. Phone (608) 427-1210; AUlOVON 798-3210. 
ANG field training site featuring air-to-air and air-to
ground gunnery ranges and providing training for ANG 
flying units. Base and field named for Lt. Jerome A Volk, 
first Wisconsin ANG pilot killed in the Korean war. Area 
2,259 acres. Altitude 910 ft. Military 59. Payroll $2.2 mil• 
lion. 6-bed dispensary. 

We1tfteld, Mass. (Barn!1S Municipal Airport) 01085; 3 mi. 
N of Westfield. Phone (413) 568-9151; AUTOVON 
636-1210/11. 104th Tactical Fighter Gp. (ANG). Area 133 
acres. Altitude 270 ft. Military 948, technicians 197. 
Payroll $14.5 million. 

Westover AFB, Mass. 01022-5000; 5 mi. NE of Chicopee. 
Phone (413) 557-1110; AUTOVON 58~1110.AFRES base. 
439th Military Airlift Wg. (AFRESi Also home of Army, 
Navy, and Marine Corps Reserve and Massachusetts 
Army National Guard. Base dedicated Apr. 6, 1940; 
named for Maj. Gen. Oscar Westover, Chief of the Air 
Corps, killed Sept. 21, 1938, in crash near Burbank, Calif. 
Area 2,386 acres. Altitude 244 ft. Reservists 2,632, techni
cians (AFR ES and tenant units) 211, civilians 744. Payroll 
$35.9 million. Housing: 300 family quarters, 360 VAO 
rooms (656 beds), 44 VOO (168 beds~ 

WIiiow Grove Air Raserve Forces Faclllty, Pa. 19090; 14 
mi, N of Philadelphia. Altitude 356 feet. ANG and AFRES 
have separate phones and facilities. ANG phone (215) 
443-1500; AUTOVON 991-1500. 111th Tactical Air Sup
port Gp. (ANG). ANG area39 acms. Military 1,037, techni
cians 191. Payroll $12.8 million. AFRES phone (215) 
443-1062; AUTOVON 991-1062. 913th Tactical Airlift Gp. 
(AFRES). AFRES area 162 acres. Reservists 856, techni
cians 147, civilians 122. Payroll $9.3 mi.Ilion. Other units 
include Army, Navy, and Marine Corps Reserve. Defense 
Contract Administration Services Region, Philadelphia; 
92d Aerial Port Sqdn. (MAC) off~base tenant. Base acti
vated Aug. 1958. Navy transient quarters available, but 
limited. 

WIii RogentWorldAlrpo,t, 5624AlrGuard Dr., O~lillloma 
City, Okla. 73169-5000; 7 mi. SW o1 Oklahoma City. 
Phone (405) 686-5210; AUTOVON 956-8210. 137th Tac,
tical Airlift Wg. (ANG). Area 71 acres. Altitude 1,290 ft. 
Military 1,233, technicians 198. Payroll $14.7 million. 

wtlmlngton, Del. (Greater Wilmington Airport) 19720; 5 
mi. S of Wilmington. Phone (302) 322-3361; AUlOVON 
455-3000.166th Tactical Airlift Gp. (ANG); Army National 
Guard aviation company. Area 57 acres. Altitude 80 ft. 
Military 956, technicians 161 . Payroll $13.3 million. 2-bed 
dispensary. 

Youngstown Municipal Airport, Ohio 44473-5000; 16 mi. 
N of Youngstown. Phone (216) 392-1000 ; AUTOVON 
346·1000. AF RES base. 910th Tactlcal Airlift Gp. 
(AFRES); 757th Tactical Airlift Sqdn. (AFRES). Other 
units include OLC, 2046th Communications Gp.; De
fense Contract Administration Services. Base activated 
1952. Area 230 acres. Altitude 1,196 ft. Reservists 809, 
technicians 136, civilians 368. Payroll $10.7 million. ■ 
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The first one was nothing more than a 
Chinese toy. Now, it's the world's 

most versatile flying machine. 

The Choppy 
Course of the 
Helicopter 
WHEN its spy balloons failed to 

do the job, the Union Anny 
cast about for new ways to scout the 
enemy. Someone demonstrated a 
small, toy flying top. Impressed, 
the Army ordered a full-size model. 
The South was at work on a similar 
craft when Appomattox obviated 
both aviation projects. 

The toy top, however, continued 
to exert an influence. In 1878, 
Bishop Milton Wright came back 
from a trip bearing a similar gadget 
for his boys. Wilbur was eleven 
years old, Orville not yet seven. 
Historians date the Wright brothers' 
lifelong interest in flight from the 
moment that they g~zed upon the 
odd little hovering device. 

The flying toy-nothing more 
than a wooden stick fitted with a 
propeller on one end-is traceable 
to fourth-century China. In Europe, 
where it arrived in the fourteenth 
century, it was known as a "Chinese 
top." Westerners later combined 
Greek words for "spiral" and 
"wing" to coin its name: "helicop
ter." 

This ancient toy, precursor of the 
twentieth century's most versatile 
flying machine, held the secret of 
flight. Its wooden shaft, spun be-
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tween one's palms, set the propeller 
rotating. Then the toy would rise, 
hover briefly, and float to earth. 

Centuries passed, however, be
fore it was discovered that the pro
peller's curved surface, churning 
through the air, produced the mys
terious force that could lift an ob
ject. More years were needed to 
build a lightweight, powerful engine 
and even more to solve the problem 

·of flight control. Progress was 
spurred by the thought that the fly
ing machine might have military 
uses. 

Military potential might not have 
been in the mind of Leonardo da 
Vinci, the Renaissance genius, 
when he sketched a version of the 
helicopter, but he had more than a 
slight interest in weapons. Before 
turning his attention to flight, he had 
designed cannons, mortars, finned 
bombs, and a tank-like armored ve
hicle. 

Leonardo designed a helicopter 
featuring a screw-like propeller 
driven by a clockwork mechanism. 
From all appearances, it may have 
been airworthy. But Leonardo evi
dently never produced a working 
model. Like many inventors, he be
came sidetracked, wasting his ener-

BY BRUCE D. CALLANDER 
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gy on complicated wing-flapping 
machines that had no chance of 
working. 

Probing the Top's Secret 
Others continued to probe the se

cret of the Chinese top. In 1784, a 
French naturalist named Launoy 
and an artisan named Bienvenu 
made a model containing a novel 
powerplant-a steel bow whose 
string was wrapped around the 
shaft. 

They wound it up and released it 
at a meeting of the French Academy 
of Sciences. The scientists are said 
to have been amazed, but nobody 
seemed to know where to take the 
idea from there. A bow big enough 
to power a man-carrying vehicle 
clearly would be too heavy to lift 
itself. Anyway, other Frenchmen a 
year earlier had invented the hot-air 
balloon, a simpler means of vertical 
flight. 

Sixty years later, an English in
ventor came up with a different kind 
of power. W. H. Phillips used a kind 
of slow-burning gunpowder to heat 
water in a tiny boiler. The steam 
passed through a hollow shaft and 
was let out through small nozzles at 
the tips of the rotor blades. The 
force set them rotating like the arms 
of a lawn-sprayer. Although his 
model weighed about forty pounds, 
it lifted off and flew some distance 
before crashing in a neighbor's field. 
Phillips never went beyond the 
model stage. In effect, however, he 
had invented jet propulsion. 

Like earlier inventors, Phillips 
was so absorbed with getting his 
machine off the ground that he 
hadn't thought much about what he 
would do with it once it did become 
airborne. Britain's Sir George Cay
ley, however, thought about the 
problem of forward propulsion. 

In his youth, Cayley had been fas
cinated by the Chinese top. He too 
was frustrated by the lack of a suit
able engine and gave his primary 
attention to fixed-wing machines. In 
1843, however, he built a string-pow
ered version of the top with tin 
blades. He envisioned, but never 
built, an "aerial carriage" with con
trarotating blades to make it rise, 
plus two pusher propellers for for
ward flight. He planned to use fric
tion plates in a kind of clutch to put 
both sets of propellers into motion 
gradually as needed to convert from 
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vertical to horizontal flight. Cayley 
died before making his craft a real
ity. 

Cayley inspired Vicomte de Pon
ton d' Amecourte of France, who 
built a model similar to the aerial 
carriage. It also had contrarotating 
blades, one above the other on sepa
rate shafts, one shaft inside the 
other. Power came from a small alu
minum engine that generated steam 
in a boiler. The idea caught the imag
ination of science-fiction writer 
Jules Verne, who used the idea in a 
novel. While the steam engine 
worked fine in fiction, it was too 
heavy to get aloft when tried in the 
real world. 

Early inventors were up against 
basic_ physics. The top worked be
cause it was small and light. How
ever, the mass and weight of an ob
ject increase by a factor of four 
every time its volume doubles. 
Cayley, having done these basic cal
culations, concluded that helicopter 
flight could be achieved only after 
the development of a new power 
source-the internal combustion 
engine. 

The War Between the States 
Meanwhile, in the New World, 

the bloody American Civµ War was 
bringing hardhea~ed military men 
face-to-face with the child's magic 
flying top. By 1864, a variety of 
problems had forced the N ortheri1 
Army to disband its balloon corps. 

That left Maj. Gen. B. F. Butler, 
commander of the Union Army of 
the James, without air-observation 
support for his assault on Peters
burg, Va. When the queer little 
hovering toy was demonstrated, 
Butler was intrigued. He ordered an 
engineer, Edward W. Serrell, to de
sign a man-carrying version. 

Serrell sketched a machine re
sembling Cayley's carriage, with 
four fans for lift and two more for 
propulsion _ and steering. It was to 
have wings for gliding, moving 
weights for balance, and a steam 
engine for power. Each sheet-iron 
airscrew weighed 500 pounds, but 
tests showed that it could lift more 
than its own weight, given enough 
power. A New York firm set to work 
on a high-pressure engine. 

It's interesting to speculate that, 
had the Civil War lasted a few years 
longer, it might be remembered not 
only for the first clash of ironclad 
warships but also for the first con
test of military flying machines. 

In the South, the pain inflicted by 
the Union blockade of Confederate 
ports inspired William C. Powers of 

Alabama to propose a similar flying 
machine, one that could bombard 
US warships from the air. Powers 
made a model with four vaned 
screws that looked like long worm 
gears. Two were for lift and two 
were to drive the machine forward. 
Like the Union helicopter, however, 
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the Confederate machine was never 
completed. 

In 1870, France's Alphonse Pe
naud skirted the power question by 
giving his Chinese tops motors 
made of twisted rubber bands. He 
made promising models, but ulti
mate failure made Penaud so de
spondent that the Frenchman, at 
age thirty, committed suicide. In 
1878, Italian Enrico Forlanini again 
tried steam power. To eliminate the 
heavy firebox and boiler, he em
ployed a metal sphere into which he 
forced superheated steam just be
fore takeoff. This drove a small 
piston engine that kept his model 
helicopter in the air for thirty sec
onds. Although it worked, the prob
lem of endurance was obvious. 

In 1880, American inventor 
Thomas A. Edison decided it was 
time to find out exactly how much 
power it would take to lift a helicop
ter. After a series of tests, Edison 
came to a conclusion: No helicopter 
would fly until engines weighed less 
than four pounds per horsepower. 
Edison decided that the answer was 
an internal combustion engine and 
made one using guncotton as fuel. It 
worked a few times, then blew up, 
singeing the inventor's hair. 

By the turn of the century, 
Charles Manley had built a gasoline 
engine that fit Edison's specifica
tions. It weighed only 125 pounds 
and developed 52.4 horsepower. 
However, Manley was working for 
aviation pioneer Samuel P. Langley, 
whose interests focused on fixed
wing aircraft rather than on helicop
ters. The Wright brothers, too, built 
an aluminum-block engine that met 
requirements; it was used not on a 
helicopter but on the aircraft that 
made history's first powered flight, 
on December 17, 1903. 

One Foot for Twenty Seconds 
Emphasis shifted strongly to 

winged planes, but a few inventors 
continued to find helicopters more 
promising. In 1906, Frenchman 
Paul Comu-like the Wrights, a bi
cycle-maker-built and tested a 
model with contrarotating blades 
and a two-horsepower engine. A 
full-scale version, sporting a twen
ty-four-horsepower engine, came a 
year later. On November 13, 1907, 
Cornu climbed aboard his machine, 
fired up the engine, and rose to a 
height of one foot for twenty sec-
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onds. Brief though his flight was, 
Cornu was aloft long enough to dis
cern a problem that would plague 
designers for decades. His fragile 
machine was almost uncontrollable. 

World War I, though it focused 
even greater attention on fixed-wing 
airplanes, helped bring the helicop
ter to life by stimulating develop
ment oflight, powerful, inexpensive 
new powerplants. One rotary en
gine that became popular with heli
copter designers was the Le Rhone, 
used on Nieuport trainers bought by 
the US Army. 

George de Bothezat, a Russian emi
gre working for the Army, designed 
a new helicopter that was tested at 
McCook Field (now Wright-Patter
son AFB) in Ohio. Its four, huge, 
six-blade rotors were driven by a 
180-horsepower Le Rhone. Steering 
was provided by two other pro
pellers. In late 1922, de Bothezat got 
it about six feet off the ground for 
more than a minute. The next year, 
it carried two persons. One who 
flew it, Col. Thurman Bane, de
clared the contraption the "biggest 
aeronautical achievement since the 
first flight of the Wright brothers." 
But the Army decided the design 
was too complicated and gave up 
on it. 

The Army also had invested in 
the efforts of a Washington, D. C., 
inventor, Emile Berliner, and his 
son Henry, who sought to combine 
the best features of fixed- and ro
tary-wing aircraft. They mounted 
twin rotors atop monoplanes, bi
planes, and even triplanes, adding a 
smaller rotor to lift the tail. While 
the Berliners achieved modest suc
cesses, they never licked the con
trol problem. The Army lost inter
est. 

Birth of the Autogyro 
Another inventor piqued the 

Army's curiosity. Juan de la Cier
va, a young Spanish aristocrat, also 
had been drawn to the Chinese top. 
He became convinced that helicop
ters held more promise than fixed
wing aircraft, but he sought a new 
solution to the control problem. He 
found it in the action of the Chinese 
top. 

De la Cierva observed that the 
toy, though its propeller lost power 
as it reached the top of its climb, 
nevertheless floated to earth as the 
propeller continued to windmill on 

its own. The·rotor itself did not nec
essarily need to be powered, he real
ized. So long as it was moving 
through the air, it could provide lift 
the same way as a conventional 
wing does. , 

Like the Berliners, de la Cierva 
fitted his rotor to a conventional fu
selage with a propeller for forward 
motion. He removed the wings and 
added an unpowered rotor in their 
place. In its early tests, the machine 
left the ground but then threatened 
to tip over. De la Cierva added stub
by wings fitted with ailerons. When 
his machine still tipped to one side, 
he was baffled. Finally, it struck him 
that the models he flew had flexible 
rattan rotors, which flattened and 
twisted again as they rotated and 
thus gained and then lost lift. On his 
next machine, he hinged each blade 
of the rotor so it could rise or fall 
naturally and reach its own best an
gle. By January 1923, his machine 
worked smoothly, and de la Cierva 
spent the next two years refining his 
design. 

In 1925, Britain's Air Ministry 
said it would be interested in what 
de la Cierva was calling his "autogy
ro," provided it could do more than 
a conventional plane. De la Cierva 
recruited British test pilot Frank 
Courtney. The autogyro was able to 
meet most of the Air Ministry's 
tests, but came to grief on the most 
demanding one-an almost vertical 
descent from 1,500 feet. The rotors 
slowed the fall, but not enough. 
Courtney hit hard, the landing gear 
crumpled, and the seat gave way. 
Even so, Courtney walked away 
from the crash, and the Ministry 
bought the autogyro. 

After resolving several other 
problems, de la Cierva took his au
togyro into volume production. He 
built more than ninety himself and 
licensed firms in Japan, Germany, 
Russia, and France to do the same. 
He sold a franchise in the United 
States, where by the 1930s the radi
cally new flying machine was caus
ing a sensation. Newsreels were 
filled with images of the new won
der, and futurists predicted that, in 
no time, average Americans would 
have these flying automobiles. In 
1935, the US Army bought a com
mercial autogyro, the KD-1, renam
ing it the YG-1. When the US en
tered World War II, its fleet num
bered sixteen. 
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Widespread use of the autogyro 
was not to be, however. The cost of 
owning and operating the aircraft 
was too great for commercial users, 
much less for the common man. 
Moreover, the Army, having con
cluded that the autogyro had insuffi
cient range and lifting power, was 
starting to put its money into an
other, more promising machine de
veloped by yet another Russian 
emigre. 

Igor Ivanovich Sikorsky, like so 
many others, found boyhood fas
cination in the Chinese top. One sto
ry is that he swiped whalebone 
stays from his sister's corsets to 
make bowstring engines for his own 
versions of the top. By 1909, he had 
studied engineering and built his 
first helicopter, which, though pow
ered by a twenty-five-horsepower 
motorcycle engine, obstinately re
fused to rise . When his second 
model also failed to get off the 
ground, Sikorsky gave up vertical 
flight-temporarily-and focused 
his attention on fixed-wing planes. 
In 1913, he built the world's first 
four-engine airplane and, during 
World War I, made bombers for the 
Russian Anny. When the revolution 
broke out in 1917, Sikorsky left 
Russia and settled in the United 
States. 

Not until the late 1930s did 
Sikorsky return to his work on heli
copters. This time , he designed one 
with a single lifting rotor and a 
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smaller vertical rotor at the rear. 
The tail rotor solved the torque 
problem, the downfall of many 
other inventors. As the rotor turned 
in one direction, the machine tend
ed to tum in the opposite direction. 
Sikorsky and others had used two 
contrarotating rotors in earlier ma
chines to counter the effect , but 
these required a more complicated 
set of shafts and gears. The single 
rotor was simpler, and the smaller 

tail rotor canceled out torque and 
provided some steering capability 
as well. 

On September 14, 1939, Sikorsky 
got his VS-300 helicopter off the 
ground. Two years later, the Anny 
gave him a contract to build another 
experimental model, the XR-4, with 
a 165-horsepower engine. Later ver
sions were fitted with more power
ful engines . 

Sikorsky had solved not only the 
problem of getting his machine to 
fly, but also the far more difficult 
one of controlling it once it was air
borne. His system of flight controls 
remains standard in many of today's 
helicopters. It included a stick and 
rudder like that of a conventional 
plane and one additional lever. With 

his left hand, the pilot operated the 
"collective pitch lever." Moving it 
backward or forward changed the 
pitch of all the rotors at the same 
time, increasing or decreasing their 
lift and making the helicopter rise or 
descend. The top of the lever twist
ed like the throttle of a motorcycle 
to control power. 

With his right hand, the pilot ran a 
second, "cyclic pitch lever" for
ward, backward, or sideways. It 
changed the pitch of each rotor at a 
specific point in its rotation to move 
the helicopter forward, backward, 
or sideways. The pilot's feet 
changed the pitch of the blades in 
the tail rotor. The system was more 
complex than the controls of a 
fixed-wing plane and required bet
ter coordination-but it worked. 

Four decades after the Wrights 
gave the world its first heavier-than
air flying machine, Sikorsky had 
given it the means for practical ver
tical flight. In their own ways , both 
inventions changed the nature of 
human travel and of warfare. 

Sikorsky produced fewer than 
200 helicopters over the course of 
World War II. They were used main
ly by the Anny's Air Rescue Service 
and the US Coast Guard, but some 
went to Britain's RAF. In Korea and 
later in Vietnam, the helicopter be
came as familiar as the ubiquitous 
Jeep-and remains so today. Viet
nam-era helicopters still could not 
fly as fast or as far as airplanes or lift 
as much weight. But they could op
erate from small ·clearings, hover 
over battlefields, and drdp into jun
gles. They became flying scout cars, 
observation posts, ambulances, 
troop transports, airborne cranes, 
and lethal gunships . 

In the civilian world, helicopters 
serve the police, hospitals, firefight
ers, newspapers, construction work
ers, aerial taxi services, mountain 
climbers, shipping firms, and movie 
producers, among others. The toy 
that delighted children and baffled 
scientists for at least sixteen cen
turies has blossomed into one of the 
most versatile vehicles of the mod
em world. ■ 

A World War II 8-24 bombwdier, Bruce D. Callander was recalled to active duty 
during the Korean War. Between tours of active duty, he earned a B.A. in 
journalism at the University of Michigan. In 1952, he joined Air Force Times, 
becoming Editor in 1972. Mr. Callander is a regular contributor to A IR FORCE 

Magazine. His most recent article was " The Knuckle-Busters" in the January '89 
issue. 
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Airman's Bookshelf 

By Jeffrey P. Rhodes, AERONAUTICS EDITOR 

New Books in Brief 

The Doolittle Raid: America 's First 
Strike Against Japan, by C. V. Glines. The 
daring April 18, 1942, Doolittle raid on Ja
pan did little actual damage, but the psy
chological effects of the sixteen-plane 
raid were far-reaching. The Japanese, now 
aware that their home islands weren 't in
vulnerable, retained several fighter squad
rons for home defense instead .of sending 
them to the Solomons. For America, it was 
a badly needed morale boost. While much 
has been written about the mission, on ly 
now are ful l details about the planning and 
execution of the raid emerging. C. V. 
Glines, the Doolittle Raiders' historian, has 
based this new look at the raid on more 
than twenty-five years of research. Using 
newly available information and numerous 
interviews with the participants, a com
plete picture emerges of the raid, its im-

plications, and what has happened to the 
crews since. Orion Books, New York, N. Y. , 
1988. 272 pages with photos, appendices, 
notes, and bibliography. Foreword by Gen. 
Curtis E. LeMay, former USAF Chief of 
Staff. $17.95. 

Federal Aviation Regulations/Airman's 
Information Manual (FAR/AIM), ed ited by 
Walter P. Winner. The thirteenth annual up
date to the FAR manual includes a reprint 
of the regulations applicable to all pilots as 
well as all amendments through January 
1989. Also included is a special section 
that highlights the sections of the FAR that 
pilots need to review before taking the 
FAA's written test for six different certifi
cate categories. The twenty-fourth edition 
of the AIM includes basic flight informa
tion for all pilots and detailed explanations 
of such things as air traffic control and 
emergency procedures. Also included is a 

comprehens ive pilot/controller glossary 
and keys to reading aeronautical charts 
and NOTAMs. As a bonus, an application 
for a free supplement to cover the January/ 
August changes to both the FAR and AIM 
is included. Aviation Book Co., Glendale, 
Calif., 1989. 240 pages with index. $6.95 
(FAR). 304 pages with index. $7.95 (AIM). 
Combined volume is $12.95. 

Fighter Missions: Modern Air Combat
The View from the Cockpit, by Bill Gunston 
and Lindsay Peacock. This unique book 
breaks down fighter employment into 
seven major mission types such as inter
cept ion, air superiority, antitank, and mari
time scenarios. Each mission is described 
in its historical and evolutionary context, 
then is taken through its likely role in a 
future conflict. The " future missions"are 
not idealized versions of how the planes 
would best perform-they are realistic epi-

Designe~h.!!irrew!~!op~!lng Haul 

C-130H Pilot Seat 

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

That's why IPECO designed the most 
comfortable crew seats in the sky: To greatly 
reduce crew fatigue, no matter how long the 
mission. IPEC0 provides eleven separate 
adjustments. So, you don't just sit in an IPECO 
seat, you tailor it precisely to fit your frame. 
And readjust it any time the spirit moves you. 

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

For more information call lPEC0 Inc., (213) 
973-8870, or write to 15201 So. Prairie Ave., 
Lawndale, CA 90260. FAX: (213) 973-4816. 

IPEEO 
Crew Seats 

C-5B Flight Engineer / 
Navigator / Observer Seat 



MUGS with 
silhouettes 
of famous 
fighters. Includes: 
~- F4, F-14, F-15, F-16, F-18 

Set ol 6 $42.00 t $4.00 shipping 

- "A Collec!OIS Dream" 
THE GREAT BOOK OF 
WORLD WAR II AIRPLANES 
632 pages. 516' illuslnltions & phDIDs. 
The Sb'y d du liQhlefs & the ba111es 
ttieyfoUghl.39 co/orflij.ootsSlitlble kll' 

- ~~~~ 
INCLUDES the P-38, P-51, B-17, ZERO, 
STUKA, SPITFIRE plus many more, 
$50.00 + $6.00 shipping, 

' I 

CA RESIDENTS ADD 6 5% TAX 
SPARTA GRAPHICS AND LITHO 
P.O. BOX 5125 LOS ALAMITOS, CA 90721 

Airman's Bookshelf 

sodes, featuring real units. The minute-by
minute accounts of the activity on each 
mission are recorded in great detail and 
supplemented with diagrams and infor
mative photographs, depicting everything 
from cockpit layouts to ribbon diagrams of 
flight paths. Each section also includes a 
chart describing the comparative capabili
ties of adversaries in each mission area. 
.Orion Books, New York, ,N. Y., 1989. 208 
pages with index. $24.95. 

Four Stars: The Inside Story of the Forty
Year Battle Between the Joint Chiefs of 
Staff and America's Civilian Leaders, by 
Mark Perry. More than just a military histo
ry of the Joint Chiefs of Staff, this book 
also is a political history of the post-World 
War II era as seen from the military high 
command's point of view. Author Perry 
used a wide variety of materials to build 
this history. He talked with numerous civil
ian and military officials and interviewed 
every living former JCS chairman. The 
most startling revelation in this book is 
that the Joint Chiefs nearly resigned en 
masse in August 1967 over the civilian 
handling of the Vietnam conflict. Although 
the resignations were not carried out, the 
Joint Chiefs made increasingly open polit
ical efforts to win a stronger voice in poli
cymaking. The book contains a few errors, 
but these only slightly mar this otherwise 
worthwhile effort. Houghton Mifflin, Bos
ton, Mass., 1989. 480 pages with photos, 
notes, bibliography, and index. $24.95. 

DON'T be a billboard for lizards and polo ponies! 
Display your favorite plane! , 
H ave your favorite airplane embroidered ~ 
on a 50% cotton tennis/golf/l)9IO-style shirt 
with a soft coLlar. Made in USA. 
PERSONALIZE this classic shirt with 
your squadron, call,sign, base or your own 
name, embroidered in a contrasting color. 
$22.00 includes the embroidered plane and 
up to seven letters Qr numbers. Order today! ~ 
shirt sizes: small, medium, large, x-large, xx-large 
shirt colors: red, it. blue, white, royal blue navy 
planes: F-4 F-5, F-14, F-15, F-16, F-18, 

A-4, A'6, A-7, C-130, B-17, B-24 
For a plane not listed, an initial order of ten 
shirts is required. Write or call for details. 7 are 

letter/ number: 
additional @ 
$.40 each: 

allow 3-4 
fo,-.1:d:,ry 
satisfaction 
guaranteed! 

size color 

"free" 

airplane I quantity I $~~00 I 
6% Calif. (resident only) tax: 

1
:.,- - -- --, r _= ~~~-_=Ae= "=O= C'='h=I.:=--+~ shipping & handling: 2.00 

~ 
1 

, v , 
1 1 

total of enclosed check: 

•

CMOtb'l / ctJStiornm(',)fif ......... ...,., 8612 BOTHWELL ROAD / DEPT. A 
NOR TH RIDGE, CA 91324 / (818) 885-0770 
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General Patton's Principles for Life and 
Leadership, by Porter B. Williamson. Gen. 
George S. Patton, Jr., in addition to being 
one of the greatest field generals in the 
history of the Army, was also quite a philos
opher. Mr. Williamson, who was on Gener
al Patton's staff, groups some bits of Pat
ton's philosophy into areas such as com
mand and management, success, and life 
and death. Once grouped, the General's 
individual sayings, such as, "The mission 
is all important! Think about standard 
rules later," or, "No one is thinking if every
one is thinking alike," or, "Success is how 
you bounce when you hit bottom," are 
backed up by anecdotes or other stories 
about General Patton or his men. The one 
thing missing, though, is General Patton's 
swearing. But, as the author states in the 
preface, "No one could imitate General 
Patton's profanity." An interesting book 
holding many truths for today. Manage
ment and Systems Consultants, Inc., Tuc
son, Ariz., 1988. 259 pages with photos. 

The Jolly Rogers: The Story of Tom 
Blackburn and Navy Fighting Squadron 
VF-17, by Tom Blackburn. The World War II 
history of one of the Navy's legendary 
fighter squadrons is also the personal his
tory of the squadron's first skipper, Lt. 
Cmdr. Tom Blackburn. Under Commander 
Blackburn's leadership, VF-17 established 
a record 154½ Japanese air-to-air victories 
in a period of seventy-six combat days in 
the South Pacific. Thirteen "Jolly Rogers" 
aviators became aces during this time. 
Nearly two-thirds of the book details the 
combat experiences of VF-17, but the au
thor also shares some invaluable insights 
on the creation and training of a fighting 
organization. He also gives the reader an 
understanding of what day-to-day carrier 
operations were like in preparation for 
combat in the 1940s. Orion Books, New 
York, N. Y., 1989. 288 pages with glossary, 
photos, maps, appendix , bibliography, 
and index. Introduction by retired Vice 
Adm. James B. Stockdale, a longtime POW 

, during the Vietnam War. $22.95. 

Preventing World War Ill: A Realistic 
Grand Strategy, by David M. Abshire. The 
author, whose experiences range from a 
front-line company commander in Korea 
to US Ambassador to NATO, argues that it 
is time for the US to adopt a new, compre
hensive grand strategy-one that covers 
the globe and takes into account military 
and economic security, technology, histo
ry, moral legitimacy, and leadership-to 
ensure stability and prosperity. In two ma
jor sections, the book first analyzes the 
chief threats to world peace, including the 
conventional vs. nuclear debate, the frag
mentation of power in Washington, and 
the unpredictability of Soviet behavior, es
pecially in light of glasnost and per
estroika. The author draws on the lessons 
of history as well as his personal experi
ence in international relations to outline 
his plan for a coherent strategy and what 
we must do to make it work. Bessie/Harper 
& Row, New York, N. Y., 1989. 332 pages 
with notes and index. $19.95. ■ 
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OF 
THE BEST 
OTHWORLDS 

FROM 

DATATAPE 
INCORPORATED 

DTR-70-3 
ROTARY WIDEBAND 
INSTRUMENTATION 
RECORDER 
REPRODUCER 

he DATATAPE DTR-70-3 fills the need for a 
portable system whi(li can record and/ or reproduce a 

at V'ariety. of wideband siS!131 data such as a Serial 
Digital Data jtream, Radar, Communications, FUR 
and Multi-line Rate Video Imagery, PSK Pre Detect 
and PCM Post Detect Data Signals. 

,,,,, MORE Record Time 5.7 Hours 
,,,,, MORE Bandwidth 10 Hz - 8 MHz 
,,,,, MORE Reliability, System MTBF > 1600 Hrs 
,,,,, LESS Power 120 Watts 
,,,,, LESS Weight (Acquisition) 70 Lbs 
,,,,, LESS $$, You Have to Ask to Believe It 

• Low Power Consumption. 
• 
• Single Wideband Data Channel Plus One Voice/ 

Event Marking Channel. 

• Built-in Confidence Monitor With Go/No-Go LED 
Display For System Integrity. 

• DTR-70-3 Can Be Configured For A-cquisition 
Only, Quick 1.ook_, or Full Up RerordlReproduce 
System. 

DDR-100 
ROTARY DIGITAL 

AIRBORNE RECORDER 

The DDR-100 is DATATAPE's newest solution to 
high data rate recording for hostile environments. 
Ideally designed to provide multiple data rate 
acquisition for high rate digital sensors, E/O, S~ 
SLAR, phob> optical systems, or multiplex acoustic 
data. 

,,,,, MORE Record Time 5.5 Hours 
,,,,, MORE Bandwidth 6.25 to 100 MBPS 
,,,,, MORE Data Capacity 1.98 Terrabits/Reel 
,,,,, MORE Reliability, MTBF > 2500 Hrs 
,,,,, LESS Weight 76 Lbs with Tape 
,,,,, LESS Power 95 Watts 
,,,,, LESS$$, You Have to Ask to Believe It! 

• Low Power Consumption . 

• Single or Dual Wideband Data Plus Three Aux Tracks 

• Built-in Record-Valid Monitor 

• MIL-E-5400 Airborne Qualified 

\\llten you need more for less look to "DATATAPE", the complete recorder company. 

360 Sierra Madre Villa • Pasadena, CA 91109-7014 • (818) 796-9381 Ext. 2597 
NOTE: All specifications shown are are subject to change without notice. 

Kodak leading technology: the DATATAPE advantage. 
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Four-Star Ace 
There's an old saying 
among fighter pilots, 
"I'd rather be an ace 
than a general.=• John 
Meyer was both. 

BY JOHN L. FRISBEE 

SEVERAL World War II fighter 
aces who remained on active 

duty became general officers, but 
only a few reached four-star rank. 
One of them was John C. Meyer, 
fourth-ranking US ace in Europe, 
with twenty-four confirmed air-to
air victories, including one German 
jet. Of the top fifteen Eighth Air 
Force aces, Meyer also was the 
leader in aircraft destroyed on the 
ground, the most hazardous of fight
er operations. 

During the Korean War, General 
Meyer, then a colonel with the 4th 
Fighter Wing, added two jet victo
ries to become the seventh-ranked 
all-time Air Force ace. He was the 
only Air Force officer to be three 
times awarded the Distinguished 
Service Cross, predecessor to the 
Air Force Cross and second only to 
the Medal of Honor. 

Like all successful fighter pilots, 
John Meyer was an aggressive hunt
er with complete confidence in his 
own ability. He was also a smart 
pilot and an imaginative combat 
leader. One of his college professors 
said Johnny Meyer had the best 
mind of any student he ever taught 
at Dartmouth. 

General Meyer's career as a fight
er pilot began in July 1940 when he 
graduated from flying school. Three 
years later, when the 352d Fighter 
Group arrived in England during the 
summer of 1943, Meyer was in com
mand of its 487th Squadron. He had 
earned a reputation as a no-nonsense 
commander, but he demanded no 
more of his men than he did of him
self. That approach was to pay off in 
the highly disciplined arena of air 
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combat. On November 26, 1943, 
Major Meyer won his first victory, 
flying a P-47. 

For a mission on May 8, 1944, 
Meyer was awarded the first of his 
three DSCs. Leading a flight of eight 
P-5ls, to which the group had con
verted the previous month, he at
tacked a large formation of enemy 
fighters that was about to intercept a 
stream of Air Force heavy bombers. 
During the engagement, which dis
persed the enemy fighters, Meyer 
and his wingman became separated 
from the rest of the flight. While 
climbing back to altitude, he sighted 
fifteen enemy fighters closing on the 
bombers. Meyer attacked immedi
ately, shooting down two Luftwaffe 
fighters and breaking up their at
tack. He then destroyed another 
fighter before heading for Bodney, 
the group's base in England, low on 
fuel and ammunition. 

Meyer, now a lieutenant colonel, 
was .awarded an oak leaf cluster to 
the Silver Star for downing three 
Me-109s and one FW-190 on No
vember 11, 1944. Ten days later, he 
earned his second DSC for leading 
eleven P-51s in an air battle east of 
Leipzig, Germany, against more 
than forty enemy fighters. Meyer 

~ 
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England, January 1945: Lt. Col. John C. 
Meyer sits in the cockpit of his P-51D, a 
few days after the mission that earned 
him his third DSC. 

maneuvered his formation into posi
tion for a surprise attack, himself 
shooting down three FW-190s. In 
one case, he used the contrail of an 
FW-190 for cover, firing at the. un
seen enemy until he could see strike 
flashes through the contrail, then 
breaking off just before ramming the 
burning enemy plane. 

John Meyer was awarded his third 
DSC for a mission on January 1, 
1945, during the Luftwaffe's desper
ate mass strike on airfields in 
Belgium and Northern France. The 
352d Group, of which Meyer was 
then deputy commander, was oper
ating temporarily from a field in 
Belgium under IX Tactk:al Air Com
mand. As Meyer was about to lead 
twelve P-51s off the runway, the 
field was attacked by an estimated 
fifty enemy fighters. Taking off with 
full wing tanks, Meyer shot down 
one FW-190 just after he had raised 
his landing gear. Then, in a forty
fi ve-minu te running battle, he 
downed another -190. The 352d was 
credited with destroying twenty
three enemy fighters that day. 

On January 9, 1945, after com
pleting 200 combat missions, John 
Meyer was en route to Paris to make 
a radio broadcast when he was se
riously injured in an automobile ac
cident that ended his World War II 
career. He would not see combat 
again until 1951 in Korea. 

After Korea, General Meyer 
served in Air Defense Command, 
led SAC divisions, and commanded 
Twelfth Air Force. Later he was ap
pointed Director of Operations on 
the Joint Staff, then was Vice Chief 
of Staff of the Air Force before his 
final assignment as Commander in 
Chief, Strategic Air Command. He 
was the second fighter ace to com
mand SAC, following Gen. Bruce 
Holloway who had been the leading 
ace in China during the early days of 
World War II. 

General Meyer retired in July 
197 4 and in December of the follow
ing year suffered a fatal heart at
tack. ■ 
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By J. R. "Doc" McCauslin, CHIEF, FIELD ORGANIZATION DIVISION 

AFA Around the World 
AFAers in the Pacific now have a 

Vice President to be their connection 
with the Commander in Chief of 
PACAF, his staff and commanders, 
and National AFA Headquarters. Pres
ident Jack C. Price recently named 
Col. Charles A. Tucker (Fifth Air 
Force, Yokota AB, Japan) the first AFA 
Vice President/Pacific. Colonel 
Tucker will be the liaison fo( chapters 
and members in Japan (including 
Okinawa), Korea, the Philippines, and 
Southeast Asia. 

The Zweibrucken AB Warrior (Ger
many) Chapter has been inactivated, 
but AFA is pleased to learn of great 
interest in establishment of an active 
chapter at Spangdahlem AB, Ger
many. 

Delaware State AFA 
Delaware State AFA held its State 

Awards Recognition Banquet at 
Dover AFB with more than 200 people 
in attendance. Col. F. Keith Tedrow, 
Commander, 436th Military Airlift 
Wing, Dover AFB, welcomed the large 
audience and the guest speaker, AFA 
Executive Director Gen. Charles L. 
Donnelly, Jr., USAF (Ret.). 

Honorees from Dover AFB's 436th 
Military Airlift Wing were 1st Lt. Susan 
Duquette, Junior Officer of the Year; 
SMSgt. Gary Winings, Senior NCO of 
the Year; MSgt. Angelita F. Lewis, 
NCO of the Year; and A 1 C Roland J. 
Lemieux, Airman of the Year. Awards 
also went to the 512th MAW's Capt. 
Patrick J. Riley, Junior Officer of the 
Year; MSgt. Dean E. Mills, Senior 
NCO of the Year; TSgt. Gerald A. 
White, Jr., NCO of the Year; and SrA. 
Marian E. Kellogg, Airman of the Year. 
Both of Dover AFB's MAWs also re
ceived state awards, as did Col. Rich
ard B. Harper, USAF (Ret.). 

Local Junior ROTC Cadets also 
were honored, including Dover's Ca
det Maj. Stanley H. Burris and Cadet 
Maj. Harry J. Whiteman and Mid
dletown's Cadet Maj. Gregg Kennedy 
and Cadet Capt. Sheri Dickinson. 
Delaware Wing Civil Air Patrol award 
winners were Cadet Maj. John W. 
McGaha and Cadet Col. Jerry L. Mc
Kinney. University of Delaware ROTC 
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At Nellis AFB, Nev., AFA National President Jack Price, center, is suited up and ready 
to make his first flight In an F-16 while attending AFA's recent Board Meeting at Las 
Vegas. W,shlng him a good flight is (at right) USAF Tactical Fighter Weapons Center 
Commander Maj. Gen. Joseph W. Ashy, and at the left is the F-16 pilot, Lt. Col. Tim 
Albin from the USAF Fighter Weapons School. 

honorees were Cadet Col. Freddie 
McSears, Jr., and Cadet A1C Robbie 
McAnnally. 

Members of two Delaware AFA 
chapters also received awards: Wil
mington Chapter's Preston A. Leap, 
Garnell R. Purcell, Jr., Marie T. Tark, 
Samuel Cook, and Carol Cook, and 
Blue Hen Chapter's Christine K. Bar
rett and Walter J. Bartlett. 

Walter Cronkite was re
cently honored by the 
Iron Gate (N. V.) Chap

ter for his interest in 
and support of the 
Chapter's annual 

National Air Force 
Salutes, which have 

raised more than $1.5 
million for USAF

oriented charities. · 
Shown with Mr. 

Cronkite are Dorothy 
Welker, Chapter Secre
tary and Salute Coordi

nator, and Richard A. 
Freytag, Iron Gate 

Chapter President. 

Chapter Awards and Donations 
The John Currie Memorial (N. J.) 

Chapter selected SMSgt. John Mas
trogiovanni of Lanoka Harbor, N. J., as 
its 1989 "Airman of the Year." Ser
geant Mastrogiovanni was honored at 
a chapter dinner-dance in Forked Riv
er. Nearly 200 guests attended, in
cluding Christopher Connors, Mayor 
of Lacey Township, N. J., and Robert 
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Gregory, New Jersey State AFA Presi
dent. Sergeant Mastrogiovanni, who 
received many military awards and 
decorations during his tour of duty in 
Southeast Asia, is currently Mainte
nance Superintendent of the 108th 
Tactical Fighter Wing, an ANG unit 
based at McGuire AFB, N. J. 

The Chautauqua (N. Y.) Chapter 
supported the city 's 25th Annual Mili
tary Ball with Chapter Secretary Rich
ard Barkstrom as Chai rman of the 
event. During the evening's patriotic 
program, Barkstrom presented a 
check for $1,000 to the Chautauqua 
County Veterans Council. This money 
will go toward maintaining the 
County's veterans' van, which is used 
to transport vets to area VA medical 
facilities. Another highlight of the eve
ning was presentation of a plaque to 
John Householder, Chautauqua 
Chapter Treasurer, for his twenty 
years of support of the Military Ball. 

Chapter Activities 
The York-Lancaster (Pa.) Chapter 

recently held its chapter meeting with 
the Commander of the Pennsylvania 
Air National Guard, Maj. Gen. Robert 
E. Harris, as guest speaker. During 

the program, Bill Jefferies, past Chap
ter President, and his wife, Gladys, 
were presented with an illustration of 
an F-4 "Wild Weasel" from the current 
Chapter President, Bernard J. "Nick" 
Nicols. 

The Panhandle (Tex.) Chapter held 
its Veterans Day Jazz Salute, featur
ing the famed Commodores of the US 
Navy Band, in the Amarillo Civic Cen
ter Auditorium. The concert also in
cluded performances by the Amarillo 
College Jazz Ensemble and the West 
Texas State University Jazz Band. The 
free concert was cosponsored by the 
Amarillo Globe-News, American 
Legion Hanson Post 54, and the Pan
hand le Chapter. The chapter also 
held a Military Ball at the La Paloma 
Inn, with AFA's Executive Director, 
Gen. Charles L. Donnelly, USAF (Ret.), 
as guest speaker. 

More than 250 people attended a 
sold-out luncheon meeting of the 
Sacramento (Calif.) Chapter at the 
McClellan AFB Officers' Club when 
Maj. Gen. Trevor Hammond, Com
mander of the Sacramento Air Logis
tics Center, was guest speaker. In the 
audience were active-duty officers 
and e.nlisted people ; the incoming 

President of the Sacramento Cham
ber of Commerce, Dr. Arliss Pollock; 
and leaders of major Sacramento so
cial and service clubs. Chapter Presi
dent Doug Baldwin and AFA were 
praised by General Hammond for 
their advocacy and support of the Air 
Force mission. The General spoke of 
the need for " the kind of strength to 
be secure today in this era of a violent, 
uneasy peace, a strength that relies 
on the capabilities of high technology 
weapon systems and a strong logistic 
system. That's what we are all about." 

The Mid-Ohio Chapter sponsored 
annual Veterans Day ceremonies at 
Newark AFB with numerous civic 
leaders in attendance, including Ohio 
State Representative Marc Guthrie; 
Newark Mayor William Moore; Heath 
Mayor John Geller ; Daniel Dupps, 
Heath Superintendent of Schools; 
and Cecil Hopper, Ohio State AFA 
President. While a local high school 
band played patriotic music, AFA 
membership applications, "white pa
pers," and magazines were dis
tributed. The ceremonies received fa
vorable coverage in the Newark me
dia. 

The Joe Walker (Pa.) Chapter orga-

CONSI'RUCCIONES AERONAUTICAS, S. A. Rey Francisco. 4. 28008 MADRID (SPAIN). Telephom 248 53 09. Telex 44729 CASA E. 



AFA National President 
Jack C. Price (left) chats 
with James C. Binnicker, 

Chief Master Sergeant 
of the Air Force, during a 

recent AFA-sponsored 
symposium in Orlando, 

Fla. Chief Binnicker con
tinues to support AFA 

and the Aerospace Edu
cation Foundation dur

ing his travels. 

C-101 
UNEQUALLED It THE 

PRIMARY TRAINING PHISI. 
Reliable evidence confirms 

that the C-101 is the plane best 
suited to primary pilot training. 
Its simplicity of handling 
facilitates like no other the 
transition from the screen 
phase to the most advanced 
flight phases. 

The C-101 repre-

nized and distributed valentines to 
patients at the VA hospitals in Aspin
wall and Pittsburgh. The valentines 
were made by students at the Mon
essen Elementary Center in Mones
sen, Pa., as part of the Center's Young 
Astronaut Program. The Chapter was 
highly praised by the Monessen 
Chamber of Commerce for its sup
port of 1988 Christmas season events, 
including a parade and a host of phil
anthropic activities. 

The Eglin (Fla.) Chapter recently 
held its quarterly luncheon with a lo
cal Fort Walton Beach resident as 
guest speaker. Astronaut Dick Covey, 
pilot of the recent space shuttle Dis
covery mission, gave an excellent il
lustrated presentation on the shuttle 
mission and future space efforts. Dur
ing the program, Covey presented 
Nick Masone, President/CEO of the 
Air Force Enlisted Widows Home 
Foundation, with a photo that Covey 
had flown in space for the Founda
tion. 

The Greater Seattle (Wash.) Chap
ter hosted a Strategic Air Command 
Soviet Awareness Briefing attended 
by more than 500 people. AFA Life 
Member Capt. (Maj. selectee) David 
D. Moore, Chief of the Presentations 
Division, SAC Intelligence, spoke on 
USSR military force structure, R&D 

in the armed forces of Spain, 
Chile, Jordan and Honduras. 

To achieve high flight 
standards, you need a first
class teacher. Like the C-101. 

Technical Characteristics: 
sents a perfect balance 
between cost and 
performance thanks 
to its reduced Life 
Cycle Cost. 

Training weight: 4,500 Kg. 
Engine thrust: 4,700 lb. 
Max. level speed: 450 Kts. 
Rate of climb: 6,100 ft/min. 

The C-101 is 
successfully operating 

PLANE PERFECTION 

Low fuel consumption: 1,100 lblh. 
Low maintenance: 3,5 Man hours/flight hour. 
Enhanced avionics. 

CASA Inc. 14102 Sully.field Circle. Suite 200. Chanlilly. Vi,ginia 22021. Telephone (703) 378 22 72. Telex 90-1109. 



Strong 
and 

Dependable 
Protection 

for 
Your 

Family 

AFA's Ea le Series 
Life Insurance 

For more 
than 35 years, 
AFA has helped members build a 
solid foundation for the hopes and 
dreams they hold for their loved 
ones. 

AFA Eagle Series Group Life 
Insurance offers you an opportunity 
to build an immediate est.ate of up 
to $400,000, affordable for even 
a fledgling family. It's available to 
flyers and non-flyers alike for as 
little as 54 cents a year per thou-

Ask for Your 
Personal Eagle! 
If you are covered under 
AFA Eagle Series Life 
Insurance, we11 be happy 
to send you this handsome 

eagle lapel pin commissioned and cast 
exclusively for insured members. Just 
check the appropriate box on the 
coupon. 

sand dollars of insurance. 
And families covered under the 

Eagle plan who need added pro
tection are eligible to apply for 
Eagle II coverage-a supplemen
tary program providing up to 
$200,000 in level term insurance. 

,------------------------Air Force Association, Insurance Division, 
Box 3A, 1501 Lee Highway, Arlington, VA 
22209-1198 

D Please send me complete informa
tion about AFA's Eagle Series Life 
Insurance. 

D I'm already covered under the F,agle 
Program. Please send me: 
D Information about AFA's Eagle 

II Supplement Plan 
D An AFA Eagle Lapel Pin 

Name ________ _ 

Address ________ _ 

Oey ______ ___ _ 

tate _____ Zip __ _ 

L~•••••••••••••••••••••••' 

For Complete Information, Mail the Coupon Today! 
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Gen. Richard L. Lawson, 
USAF (Ret.), was guest 

speaker at the Fort Worth 
(Tex.) Chapter's second an

nual Community Partner 
Appreciation banquet. Dur

ing the program AFA 
Medals of Merit were pre

sented to Bob Copley, Al 
Leferink, and Wayne Cal
houn. Shown from left to 

right are Tom Kemp, Chap
ter President; Mr. Calhoun, 

Past President of the Chap-
ter; General Lawson; Mr. 
Leferink; Mr. Copley; and 

Sam E. Keith, Jr., AFA Chair
man of the Board. 

programs, space efforts, command 
and control structure, and economic 
and political changes in the USSR. 
His talk also provided insights into 
Soviet culture. 

Did You Know? 
The Cleveland (Ohio) Chapter 

claims the oldest active AFAer: Fred
erick C. Crawford, aged ninety-eight, 
a Life Member. 

Air Force Village West will open its 
doors in November 1989 as a non
profit retirement community for offi
cers and spouses and officers' sur
vivors. The retirement facilities are 
located at 100 Village West Dr., River-

side, Calif., adjacent to March AFB. 
Details about the facility may be ob
tained by calling (714) 656-6781 col
lect. 

Outstanding Large AFA 
Chapters 

Congratulations to the following 
"Outstanding Large Air Force Asso
ciation Chapters of the Year": 1977-
Wright Memorial (Ohio) and Steele 
Valley (Pa.); 1978-First Connecticut, 
Gen. Robert F. Travis (Calif.), Mis
sissippi Gulf Coast, Central Indiana, 
Greater Pittsburgh (Pa.), and Law
rence D. Bell Museum (Ind.); 1979-
Alamo (Tex.), Central Oklahoma/Ger-

Aerospace Education Foundation President James Keck accepts an autographed 
copy of Dowry of Uncommon Women from the author, Jane Metcalf, whose book 
chronicles many stories of military wives and commemorates their heritage along 
with the history of Officers' Wives Clubs. Signed copies may be ordered at $21.50 
each from Jane Metcalf, 4917 Ravenswood Drive, San Antonio, Tex. 78227; proceeds 
benefit the Air Force Village Foundation, Inc. 
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Coming Events 
May 6, Connecticut State Conven
tion, Meriden; May -2-13, Tennes
see State Convention, Nashville; 
May 19-20, Mississippi State Con
vention, Biloxi; May 19-21, New 
York State Convention, Buffalo; 
June 2-4, Georgia State Conven
tion, Warner Robins: June 16-17, 
Louisiana Stale Convention, 
Bossier City ; June 16-18, New 
Jersey State Convention, Cape 
May; June 16-18, Ohio State Con
vention, Newark; June 22-25, Na
tional Aerospace Symposium for 
Educators, Arlington, Va. ; June 
23-24, Maine State Convention, 
Bangor; June 24, Massachusetts 
State Convention, Auburn; June 
28-30, Alaska State Convention, 
Fairbanks; July 7, Montana State 
Convention, Bozeman; July 14-15, 
Arkansas State Convention, 
Blytheville; July 14-15, Colorado 
State Convention. Pueblo; July 
21-23, Pennsylvania State Con
vention, State College; July 21-23, 
Texas State Conv.ntlon, South 
Padre Island; July 22-23, North Car
olina State Convention, Seymour 
Johnson AFB; July 29-30, Florida 
State Convention, Daytona Beach; 
August 4-6, North Dakota State 
Convention, Grand Forks; August 
11-12, Utah State Convention, 
Wendover: August 11-13, Arizona 
State Convention, Sedona; August 
12, lndlana State Convention, West 
Lafayette; August 12-13, Delaware 
State Convention, Dover AFB; Au
gust 24-26, Callfomla State Con
vention, San Francisco; September 
18-21 , AFA National Convention 
and Aero1pace Development 
Briefing, and Displays, Washing
ton, D. C.; October 21-22, 25th An
nual Orientation of New AFA Na
tional/State Officers, Arlington, 
Va.; October 27-29. North Central 
Regional Workshop, Sioux Falls, 
S. D. 
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At a recent dinner meeting of the Gus Grissom (Ind.) Chapter, the guest speak.er was 
Robert Foerster, a science teacher and principal In West Lafayette, Ind., and one of 
tJae nation 's top ten teachers picked for the NASA " teachers in space" program. 
Shown here left to right are Don McKellar, Indiana State AfA President; Mr. Foerster; 
Jim Wagner, Grissom Chapter President; and B. C. "Buck" Hudgens, former Chapter 
President and now Vice President. 

Unit Reunions 

Burtonwood Ass'n 
Members who were statio1ed at Burton
wood Airdrome, England, will hold a re
union October 5-7, 1989, in Dayton, Ohio. 
Contact-: Wally Baldwin , 6467 Locust 
Lane, Franklin, Ohio 45005. Phone: (513) 
396-5677 (office) or (513) 442-4973 (home). 

EUl■gton Navigators Ass'11 
The Ellington Navigators Association will 
hold a reunion on September 26, 1989, in 
Orlando, Fla., for anyone who trained in 
navigation at Ellington (1942-58). Con
tact: Clarke S. Lampard, 5830 Robin Hill 
Dr. , #2, Lakeport, Calif. 95453. Phone: 
(707) 263-7397. 
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Aamingo Wing Ass'n 
The Flamingo Wing Association will hold a 
teunion tor members of the 435th Troop 
Carrier Wing and affiliated units (1947-79) 
May 12-14, 1989, in Miami, Fla. Contact: 
Ray Dunkman, 1370 N. E. 200 Terrace, 
North Miami Beach, Fla. 33179. 

Hobbs Army Airfield 
The Hobbs Chamber of Commerce is host
ing a reunion September 8-10, 1989, at 
Hobbs, N. M., for military and civilian per
sonnel stationed at Hobbs Army Airfield in 
the 1940s. Contact: Sandy Clark, Hobbs 
Chamber of Commerce, 400 N. Marland, 
Hobbs, N. M. 88240. Phone: (505) 
397-3202. 

Orientation Group, USAF 
Former members of the US Air Force Ori
entation Group will h.old a reunion on Ai.:
gust 19, 1989. at Wright-Patterson AFB, 
Ohio. Contact: Tony Tonon , 369 For
estview Dr., Fairborn, Ohio 45324. Phone: 
(513) 878-7979. 

Women Military Aviators, Inc. 
Women military aviators will hold a con
vention/reunion September 1-4, 1989, at 
the J. W. Marriott Hotel in Washingt:>n, D. 
C. Contact: Capt. Marcelyn A. Adkins, 
USAF, 9130 Blarney Stone Dr., Springfield, 
Va. 22152. Phone: (703) 569-9544. 

rity, H. H. Arnold (Tenn.), and Colonel 
Stuart E. Kane (Pa.); 1980--Middle 
Georgia and Union Morris (N. J.); 
1981-Central Oklahoma/Gerrity and 
Mobile (Ala .); 1982-Frank Luke 
(Ariz.) and Lake Region (Fla.); 1983-
Anchorage (Alaska); 1984-General 
David C. Jones (N. D.); 1985-Fresno 
(Cali f.); 1986--Union Morris (N. J.); 
1987-Cheyenne Cowboy (Wyo.); 
1988-Del Rio (Tex.) and Paul Revere 
(Mass.) 

New Senior Enlisted Advisors 
Congratulations to these new se

nior enlisted advisors: CMSgt. Gerald 
L. Burd, Air Training Communica
tions Division, Randolph AFB, Tex.; 
CMSgt. Jack D. Case, 52d Tactical 
Fighter Wing, Spangdahlem AB, Ger
many; and CMSgl Larry A. Sahr, 12th 
Air Force, Bergstrom AFB, Tex. 

How to Have Your Say 
Contributions to "Intercom" 

should be sent to J. R. "Doc" McCaus
lin, AFA Headquarters, 1501 Lee High
way, Arlington, Va. 22209-1198. ■ 

1st Motion Picture Unit 
The 1st Motion Picture Unit, USAAF, will 

• hold a reunion in July or August 1989. 
Contact: MSgt. George J. Siegel, USAAF 
(Ret.), 17226 Weddington St., Encino, 
Calif. 91316. 

1st Strategic Air Depot 
Personnel of the 1st Strategic Air Depot 
stationed at Honington-Troston, England, 
between 1942 and 1946 will hold a reunion 
September 21-24, 1989, in San Antonio, 
Tex. Contact: Warren L. Stanley, 3207 
Myles Ct., #3, San Jose, Calif. 95117. 

3d Composite Squadron 
The 3d Composite Squadron, which was 
stationed at Lawson Field, Ga., will hold a 
reunion September 22-24, 1989, at Wright
Patterson AFB, Ohio. Contact: Col. Nester 
Cole, USAF (Ret.), 2732 Warwick Dr., 
Bloomfield Hills, Mich. 48013. 

3d Emergency Rescue Squadron 
Members of the 3d Emergency Rescue 
Squadron will hold a reunion September 
8-10, 1989, in Prairie du Chien, Wis. Con
tact: Glenn Meyer, 314 S. State St.·, Prairie 
du Chien, Wis. 53821. Phone: (608) 
326-8011. 

7th Ferrying Group 
The 7th Ferrying Group, which was sta-
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tioned at Gore Field, Mont., will hold a 
reunion September 13-16, 1989, in Seat
tle, Wash. Contact: John Radzis, 560 Rus
kin Dr., Elk Grove, Ill. 60007. Phone: (312) 
437-0054. 

8th Fighter Group 
Members of the 8th Fighter Group (World 
War II) will hold a reunion September 7-10, 
1989, in Alexandria, Va. Contact: Vincent 
W. Steffanie, 1028 Main St., West Warwick, 
R. I. 02893. Phone: (401) 828-1769. 

9th Air Service Squadron 
The 9th Air Service Squadron of the 321st 
Air Service Group, Thirteenth Air Force, 
will hold its reunion June 8-11, 1989, in 
Hot Springs, Ark. Contact: C. B. or Mary 
Ann Harrell, 4636 Crest Ave. S. E., Albu
querque, N. M. 87108. 

12th Tactical Recon Squadron 
Members and veterans of the 12th Tactical 
Reconnaissance (Observation) Squadron 
will hold a reunion September 28-0ctober 
1, 1989, at the Airport Ramada Inn in Char
lotte, N. C. Contact: Marshall C. Pratt, 1636 
Lombardy Circle, Charlotte, N. C. 28203. 
Phone: (704) 334-0378. 

20th Fighter Group 
The 20th Fighter Group will hold a reunion 
October 5-8, 1989, in Denver, Colo. Con
tact: Jack llfrey, 50 Ridge Dr., New Braun
fels, Tex. 78130-6624. Phone: (512) 629-
0391. 

22d Bomb Group 
Members of the 2~d Bomb Group, Fifth Air 
Force (World War II), including the 2d, 
19th, 33d, and 408th Bomb Squadrons, 
will hold a reunion September 14-16, 
1989, in Lexington, Ky. Contact: John E. 
Clark, P. 0. Box 560967, Rockledge, Fla. 
32956-0967. 

30th Bomb Group 
Veterans of the 30th Bomb Group who 
served in the Central Pacific and Alaska 
(Aleutian Islands) during World War II will 
hold a reunion September 28-30, 1989 in 
Dayton, Ohio. Contact: CMSgt. Jose A. 
Garcia, USAF (Ret.), P. 0 . Box 485, 
Charleston, S. C. 29402-0485. 

30th Mobile Reclamation Squadron 
The 30th ·Mobile Reclamation and Repair 
Squadron will hold a reunion September 
22-23, 1989, in Alger, Ohio. Contact: 
Glenn W. Corder, 415 E. Smith, McAlester, 
Okla. 74501 . Phone: (918) 423-4648. 

40th Bomb Group 
Members of the 40th Bomb Group and the 
28th Air Service Group will hold a reunion 
September 14-17, 1989, at the Marriott 
Hotel in Omaha, Neb. Contact: Richard A. 
Veach, 1030 Palamino Rd., Omaha, Neb. 
68154. Phone: (402) 333-4124. 

Class 43-E 
Pilot Class 43-E will hold a reunion Novem
ber 9-12, 1989, in Orlando, Fla. Contact: 
Hugh K. Myers, 624 San Luis Rey Rd., Ar
cadia, Calif. 91006. Phone: (818) 447-6140. 

Class 43-G 
Class 43-G (Williams Field, Ariz.) will hold 
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troubl~ng 
combinations. 

Features of the new BH112JO Serie$ include t~ 
inputs, RPM inputs, fuel flow inputs, vane angle Indication, 
pressure inputs, data storage, hardcQpy printouts, standard 
day correction, accel~ation/deceleration timing and software 
scaling of inputs-to meet the uniqu~ signal input requirements of up 
to ten different engine types at one time. 

Check on Howell's new generation of Jetcal Analyzer/ 
Trimmers, which are still in a class by themselves. 

~., ~~~~~ry 1e~~T~UM!~!~ie1s~6~ 
® 817 336-7411 Telex 758233 

a reunion May 21-23, 1989, at the Riviera 
Hotel/Casino in Las Vegas, Nev. Contact: 
Earvie T. Cloyd, 4236 N. 34th Pl., Phoenix, 
Ariz. 85018. Phone: (602) 956-3318. 

45th Air Depot Group 
The 45th Air Depot Group and attached 
units will hold a reunion September 21-24, 
1989, in Sandusky, Ohio. Contact: Charles 
F. Guemelata, 119 Aigler Blvd., Bellevue, 
Ohio 44811. Phone: (419) 483-4371 . 

49th Fighter Group 
Members of the 49th Fighter Group (World 
War II, Korea, Vietnam) will hold a reunion 

September 20-23, 1989, at the Holiday Inn 
in Mesa, Ariz. Contact: Bill Schultz, P. 0. 
Box 1270, Phoenix, Ariz. 85001. Phone: 
(602) 833-8187. 

49th Fighter-Interceptor Squadron 
The 49th Pursuit Fighter and Fighter-Inter
ceptor Squadron will hold a reunion Sep
tember 22-24, 1989, in Kansas City, Mo. 
Contact: S. D. Huff, 3200 Chetwood Dr., 
Del City, Okla. 73115-1933. Phone: (405) 
677-2683. 

50th Materiel Service Squadron 
Members of the 50th Materiel Service 
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GENERAL DYNAMICS 
performs with DEFrJ high performance, 
voe compliant primer. 

Deft high performance, VOC compliant, corrosion r i rant primer 
r duces air pollution. General Dynamics Fort Wo.rtb Division is now 
using this material on the F-16 Fighting Falcon 

for information on these mil-spec approved epoxy primers and in· 
dusrrial high solids polyurethan topcoats, conta t Deft, In~., 174 - 1 
Von Karman, Irvine, California 92714. (714) 474-0400, (800) 544-DEFI 

Be at the Dayton International Airport for 
COLOR IN FLIGHT ... 

The Dayton Air Show/Pontiac Hot Air Balloon Rally will once again 
kick off Aviation Week in Dayton ... July 15th & 16th. 

JULY 22nd & 23rd· THE 15th ANNUAL 
DAYTON AIR AND TRADE SHOW 

Headline acts include the 
US Navy Blue Angels and US Army Golden Knights. Thrill to 
internationally known acts and get a glimpse of the future. 

National Aviation Hall of Fame Enshrinement Ceremonies 
on July 22nd 

Dayton International Airport• Vandalia, OH 45377 USA• 513/898-5901 • Fax 513/898-5121 
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Unit Reunions 

Squadron of the 324th Air Service Group, 
attached to the 97th Bomb Group (En
gland, Africa, Italy) will hold a reunion 
September 28-30, 1989, in Jackson, Mo. 
Contact: Edwin R. Clark, M&D Park, East 
Dorsey Lane, Poughkeepsie, N. Y. 12601. 
PhOne: (914) 452-8899. 

Class 54-06 
Class 54-06 aircraft observers (Ellington 
AFB, Tex.) will hold a reunion July 28-29, 
1989, at the Hilton Palacio del Rio in San 
Antonio, Tex. Contact: George G. Hull, 
3127 Colony Dr., San Antonio, Tex. 
78230-3417. 

55th Strategic Recon Wing 
Members of the 55th Strategic Reconnais
sance Wing (1948-89), including assigned 
attached units and direct support person
nel, will hold a reunion September 28-30, 
1989, in New Orleans, La. Contact: Robert 
A. Dibbell, 8902 E. Maple Leaf Dr., Tucson, 
Ariz. 85710. 

Class 63-8 
Class 63-B (Williams AFB, Ariz.) will hold a 
reunion September 15-17, 1989, in Mesa, 
Ariz. Contact: Lewis Aaronson, 5022 Cas
cade Ct., Culver City, Calif. 90230-4243. 
Phone: (213) 836-9260. 

64th Fighter-Interceptor Squadron 
The 64th Fighter-Interceptor Squadron 
will hold a reunion September 22-24, 
1989, at the Aladdin Hotel in Las Vegas, 
Nev. Contact: Lt. Col. George H. Sewell, Jr., 
USAF (Ret.), 4876 W. Red Rock Dr., 
Larkspur, Colo. 80118. 

75th Fighter Squadron 
Members of the 75th Fighter Squadron, 
23d Fighter Group, Fourteenth Air Force, 
who served in China during World War II 
will hold a reunion September 1-4, 1989, 
in Washington, D. C. Contact: Myron D. 
Levy, 11933 Claychester Dr., Des Peres, 
Mo. 63131. 

86th Fighter-Bomber Group 
Members of the 86th Fighter-Bomber 
Group which comprised the 525th, 526th, 
527th, and Hq. Squadrons, will hold a re
union September 14-16, 1989, in San An
tonio, Tex. Contact: Gil Hurt, 4920 Mont
crest Dr., Chattanooga, Tenn. 37416. 
Phone: (615) 344-6077. 

86th/72d Air Service Squadrons 
The 86th and 72d Air Service Squadrons, 
52d Air Service Group (World War II), will 
hold a reunion September 14-16, 1989, at 
the Holiday Inn in Lionville, Pa. Contact: 
William Jacoby, Box 523, Lincoln Hwy., 
Parksburg, Pa. 19365. Phone: (215) 857-
1308. 

93d Troop Carrier Squadron 
The 93d Troop Carrier Squadron, 439th 
Troop Carrier Group, will hold a reunion 
September 14-17, 1989, at the Holiday Inn/ 
Parkside in Missoula, Mont. Contact: Lt. 
Col. Thomas L. Morris, USAF (Ret.), 456 St. 
George's Ct. , Satellite Beach, Fla. 32937. 
Phone: (407) 773-6960. 
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94th Fighter Squadron 
The 94th "Hat in the Ring" Fighter Squadron 
of the 1st Fighter Group (World War 11) will 
hold a reunion October 12-15, 1989, in San 
Antonio, Tex. (This squadron is the successor 
to the World War I 94th Pursuit Squadron.) 
Contact: Jack llfrey, 50 Ridge Dr., New Braun
fels, Tex. 7813o-6624. Phone: (512) 629-0391. 

306th Bomb Group 
The 306th Bomb Group, Eighth Air Force 
(1942-45), will hold a reunion September 
21-24, 1989, at the Arkansas Excelsior Ho
tel in Little Rock, Ark. Contact: Hugh E. 
Phelan, Rte. 1, Box 800, Donaldson, Ark. 
71941 . 

340th Fighter Squadron 
Members of the 340th Fighter Squadron of 
the 348th Fighter Group will hold a re
union September 21-24, 1989, in Roches
ter, N. Y. Contact: Norman W. Townsend, 
75 Fawn Hill Rd., Rochester, N. Y. 14612. 
Phone: (716) 865-8009. 

356th Fighter Group 
The 356th Fighter Group, including the 
359th, 360th, and 361 st Fighter Squadrons 
and attached units, will hold a reunion 
September 22-24, 1989, in Colorado 
Springs, Colo. Contact: Kenneth J. Male, 
2988 Hillcrest Rd., Schenectady, N. Y. 
12309. Phone: (518) 783-0207. 

451st Bomb Squadron 
Members of the 451st Bomb Squadron, 
322d Bomb Group (World War 11), will hold 
a reunion September 21-23, in Ph_oenix, 
Ariz. Contact: James J. Crumbliss, 2014 
Shady Grove Dr., Bossier City, La. 71112. 
Phone: (318) 742-1225. 

452d Bomb Group 
The 452d Bomb Group (World War II) will 
hold a reunion September 6-10, 1989, in 
Colorado Springs, Colo. Contact: Rom 
Blaylock, P. 0. Box 2526, New Bern, N. C. 
28561. 

452d Bomb Wing 
Members of the 452d Bomb Wing (Korea) 
will hold a reunion August 12, 1989, at the 
Long Beach Naval Base (Allen Center) in 
'Long Beach, Calif. Contact: Gene Hoff
man, P. 0. Box 3785, Long Beach, Calif. 
90803. 

459th Fighter Squadron 
Members and friends of the 459th "Twin 
Dragon" Fighter Squadron will hold a re
union June 29-July 2, 1989, at the Hyatt 
Hotel in San Jose, Calif. Contact: Len 
Boyd, 6113 Montoro Ct., San Jose, Calif. 
95120. Phone : {408) 997-3366. 

485th Bomb Group 
The 485th Bomb Group, Fifteenth Air 
Force, will hold a reunion September 
7-10, 1989, in San Antonio, Tex. Contact: 
E. L. Bundy, 5773 Middlefield Dr., Colum
bus, Ohio 43235. 

487th Bomb Group 
Members of the 487th Bomb Group, 
Eighth Air Force (World War II), will hold a 
reunion September 13-16, 1989, in Cincin
nati, Ohio. Contact: Robert Ballman, 613 
Cottie Ct., Reading, Ohio 45215. 
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490th Bomb Squadron 
Members of the 490th Bomb Squadron 
will hold a reunion June 14-18, 1989, in 
Seattle, Wash. Contact: lvo Greenwell, 
5122 W. 27th St., Tulsa, Okla. 74107. 

507th Fighter Group 
Members of the 507th Fighter Group, 
which comprised the World War II 463d, 
464th, and 465th Fighter Squadrons, will 
hold a reunion September 1-3, 1989, at the 
Sheraton Hotel in St. Louis, Mo. Contact: 
William A. Jenner, 307 Alma St., O'Fallon, 
Ill. 62269. Phone: {618) 632-5459. 

529th Aircraft Control/Warning Group 
The 529th Aircraft Control and Warning 
Group will hold a reunion October 20-22, 
1989, at Wright-Patterson AFB, Ohio. Con
tact: Col. Nester Cole, USAF (Ret.), 2732 
Warwick Dr. , Bloomfield Hills, Mich . 
48013. 

559th Bomb Squadron 
The 559th Bomb Squadron, 387th Bomb 
Group (World War 11), will hold a reunion in 
September 1989 in Lancaster, Pa. CoTitact: 
Pasquale A. Razzano, 75 Fallen Timbers 
Trail, Rockaway, N. J. 07866. Phone: (201 ) 
328-4130. 

6910th Security Squadron 
Air Force personnel of Detachment 2, 
6910th Security Squadron, who were sta
tioned at Camp· Pierie {Wiesbaden, Ger
many) will hold a reunion June 23-25, 
1989, in the Chicago, Ill., area. Contacts: 
Tom Hampson, 680 Hillcrest Blvd., 
Hoffman Estates, Ill. 60195. Phone: (312) 
885-0431 . Capt. Donald B. Cork, USAF 
(Ret .), 10889 Hillcrest Dr., Laurel, Md . 
20707. Phone: (301) 498-9073. 

24th Fighter Squadron 
I would like to hear from members of the 

24th Fighter Squadron, Sixth Air Force, 
who would be interested in holding a re
union. 

Please contact the address below. 
Lt. Col. James E. Thomas, Jr., 

USAF (Ret.) 
5536 Verbena 
San Antonio, Tex. 78240 

Class 43-1 and 414th FG 
I would like to hear from members of 

Class 43-1, Southeast Flying Training Com
mand, and from members of the World War 
11414th Fighter Group who would be inter
ested in holding a reunion. 

Please contact the address below. 
Anthony J. Carmen 
100 Little Creek Dr., RR2 
Lockport, Ill. 60441 

Phone: (312) 349-9296 

AFROTC Del 355 
The Air Force ROTC Detachment 355 

unit at Boston University is trying to keep 
in touch with all of its alumni and would 
like to hear from all graduates. 

Please send your present position, ad
dress, and year of graduation to the ad
dress listed below. 

Detachment 355 
156 Bay State Rd. 
Boston, Mass. 02215 

SR-71 F-14 
Own a piece of history in flight. These 
fabu lous 11 oz. mugs, licensed by the 
Smithsonian Institution, are part of the 
National Air and Space Collection. The true 
essence of flight is captured in the attractive 
full co lor art work on each 111ug. The back of 
each mug contains educational information 
about the aircraft on the front, and each is 
packed in an attractive gift box. 

Six historically important aircraft are in
cluded in this collection: 

SR-71 Blackbird 
F-14 Tomcat 

Space Shuttle Columbia 
Spirit of St. Louis 

Voyager 
Wright Flyer 

Mugs cost $6,00 each, including shipping and 
handling_ com (Otders ouis/de the Continental 
U.S. add S2.00 additional shipping) (NC resi
dents add 5% sales ra,c). The entire coll~tion ls 
available for $42.00 (S&H included on orders 
inside Continental U.S.). You may oldl!I b 
check . money order Visa, or Mastercard (give 
number, expiration date, and name as on e.1rd1. 
No cash or C.O.D.'s please. To order, send your 
request and payment to: THE BOSS' 01\UGH· 
TER. P.O. BOX 19288, GREENSBORO, N.C. 
2.7419. (Quantities may be limited.) CAiio, 2-4 
weeks for delivery.) 

THRUST STAND 
TECHNOLOGY 

AFAL - ORMOND INC. is in the final 
stages of completing the Six-Component 
1500k Thrust Measuring System for the 
Vertical Static Test Facility at Edwards 
AFB. 

This will be the 96th thrust stand 
designed and engineered by ORMOND 
INC. and will be used to support the 
Titan IV Solid Rocket Motor Upgrade 
Program. 

ORMOND INC. offers more than 30 
years of proven expertise with 
force/thrust measurement applications. 
If your requirements include testing 
turbine engines, solid or liquid rocket 
motors, we can perform, and contribute 
towards your test engineering goals. 
Contact us. 

ORMOND I 

12020 Rivera Road 
Santa Fe Springs, Ca. 90670-2291 
(213)945-1425 TLXl: 703846 
FAX: (213)693-3968 
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This Is AFA 
The Air Force Association is an independent, nonprofit, aerospace organization serving no personal, polltical, or commercial 

interests; established Ja.nuary 26, 1946; incorporated February 4, 1946. 

OBJECTIVES: 11,e ~ provides an oivanl2atlon through which we as a tree people may unite to address the defense responsibilities of our nation imposed by the dramatic advance of aerospace 
ledlnology; to educat? the rnembels alld lhe PQblfc al laJge in what that technoloO)' cin contn'bult Ill the smirity ol free people and the betterment of mankind; and to advocate milttary preparedness of the 

Unil=d Stiles and its allies adeqltale to maintain the security of the United States and the free wo~d. 

NATIONAL DIRECTORS 
John R. Alison 
Arlington, Va. 

Joseph E. Assaf 
Hollywood, Calif. 

Richard H. Becker 
Oak Brook, Il l. 

David L Blankenship 
Tulsa, Okla. 

Frank M. Lugo 
Mobile, Ala. 

Nathan H. Mazer 
Roy, Utah 

WIiiiam V. McBride 
San Antonio, Tex. 
James M. McCoy 

Omaha, Neb. 
J. B. Montgomery 

Newport Beach, Calif. 

PRESIDENT 
Jack C. Price 

Clearfield, Utah 

BOARD CHAIRMAN 
Sam E. Keith, Jr. 
Fort Worth, Tex. 

SECRETARY 
Thomas J. McKee 

Arlington, Va 

TREASURER 
Willlam N. Webb 

Midwest City, Okla. 

John G. Brosky 
Pittsburgh, Pa. 

Richard S. Cain 
Hopkins, S. C. 

Daniel F. Callahan 
Nashville, Tenn. 
Robert L Carr 
Pittsburgh, Pa. 

Bry_an L Murphy, JL 
Fort Worth, Tex. 

Edward T. Nedder 
Hyde Park, Mass. 

J. GIibert Nettleton, Jr. 
San Diego, Callt 

Ellis T. Nottingham 
Atlanta, Ga. 
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NATIONAL VICE PRESIDENTS 
Information regarding AFA activity within a particular state may be obtained from 

the Vice President of the Region in which the state is located. 

Donald D. Adam• 
RR-73 
39 Chris Lake 
Omaha, Neb. 68123 
(402) 477-0006 

Mldwast Region 
Nebraska, Iowa, Missouri, Kansas 

Geratd S. Chapman 
13822 Via Alto Court 
Saratoga, Calif. 95070 
( 408) 379-6558 

Far West Region 
California, Nevada. Arizona, 
Hawaii, Guam 

Ollver R. Crawford 
P. 0 . Box 202470 
Austin, Tex. 78720-2470 
(512) 331-5367 

Southwest Raglon 
Oklahoma, Texas, 
New Mexico 

Charles G. Durazo 
P. 0 . Box 7367 
Mclean, Va. 22106-7367 
(703) 892-0331 

Central East Region 
Maryland, Delaware, District of 
Columbia, Virginia, West Virginia, 
Kentucky 

John E. Klttelaon 
141 N. Main Ave., Suite 308 
Sioux Falls, S. D. 57102 
(605) 336-2498 

North Central Region 
Minnesota, North Dakota, South 
Dakota 

Edward J. Monaghan 
2401 Telequana Dr. 
Anchorage, Alaska 99517 
(907) 24:Hi132 

Northwest Region 
Montana, Washington, Idaho, 
Oregon, Alaska 

Jack G. Powell 
1750 S. Ironton 
Aurora, Colo. 80012 
(303) 755-2484 

Rocky Mountain Region 
Colorado, Wyoming, Utah 

James E. "Rad" Smith 
P. 0. Box 775 
Princeton, N. C. 27569-0775 
(919) 936-9361 

Southaast Region 
North Carolina, South Carolina, 
Georgia, Florida, Puerto Rico 

Everett E. Stevenson 
4792 Cole Rd. 
Memphis, Tenn. 38117-4104 
(901) 767-1315 

South Central Region 
Tennessee, Arkansas, Louisiana, 
Mississippi, Alabama 

Kenneth C. Thayer 
Box 134A 
Ava, N. Y. 13303 • 
(315) 827-4241 

Northeast Region 
New York, New Jersey, 
Pennsylvania 

Walter G. Vartan 
230 W. Superior St. 
Chicago, Ill. 60610-3508 
(312) 644-a216 

Great Lakes Region 
Michigan, Wisconsin, Illinois, Ohio, 
Indiana 

Joseph A. Zaranka 
9 S. Barn Hill Rd. 
Bloomfield, Conn. 06002 
(203) 242-2092 

New England Region 
Maine, New Hampshire, Massachusetts, 
Vermont, Connecticut, Rhode Island 

George H. Chabbott 
Dover, Del. 

Charles H. Church, Jr. 
Lenexa, Kan. 

Earl D. Clark, Jr. 
Shawnee Mission, Kan. 

M. Lee Cordell 
Westchester, Ill. 
R. L. Devoucoux 

Portsmouth, N. H. 
James H. Doolittle 

Carmel, Calif. 
Russell E. Dougherty 

Arlington, Va. 
George M. Douglas 

Colorado Springs, Colo. 
Toby J. duCelller 
North Beach, Md. 

Joseph R. Falcone 
Rockville, Conn. 

E. F. "S■ndf" Faust 
San A:ntonro, Tex. 

Jack B. Flaig 
Lemont. Pa. 
Joe Foss 

Scottsdale, Ariz. 
Charles A. Gabriel 

Mclean. Va. 
Cheryl L. Gary 
Redlands, Calif. 

WIiiiam J. Gibson 
Ogden, Utah 

Barry M. Goldwater 
Scottsdale, Ariz. 
David Graham 

Laguna Niguel, Calif. 
John O. Gray 

Washington, D. C. 
Jack B. Gross 

Hershey, Pa. 
Thomas J. Hanlon 

Clarence, N. Y. 
George D. Hardy 

College Heights Estates, 
Md. 

Alexander E. Harris 
Little Rock, Ark. 
Martin H. Harris 
Winter Park, Fla 
Gerald V. Hasler 

Albany, N. Y. 
H. B. Henderson 

Ramona, Calif. 
Thomas W. Henderson 

Tucson, Ariz. 
John P. Henebry 

Chicago, Ill. 
Robert S. Johnson 
Lake Wylie, S. C. 
David C. Jones 
Arlington, Va. 

Arthur F. Kelly 
Los Angeles, Calif. 

Victor R. Kregel 
Colorado Springs, Colo. 

Curtis E. LeMay 
Newport Beach, Calif. 

Carl J. Long 
Pittsburgh, Pa. 

Sam E. Parish 
Mount Airy, Md. 

J. Michael Phillips 
Grand ForkS, N. D. 
William C. Rapp 

Williamsville, N. Y. 
Mary K. Readly 

State College, Pa. 
Jullan B. Rosenthal 

Atlanta, Ga 
Wllllam L Ryon, JL 

Cabin John, Md. 
Peter J. Schenk 
Pinetiurst, N. C. 
Walter E. Scott 

Dixon, Galif. 
Joe L Shosid 

Fort Worlh. Te 
C. R. Smith 

Los Angeles. Calif. 
William W. Spruance 

Mara1hon. Fla. 
Thos. F. Stack 

HIiisborough, Calif. 
Michael E. Stansell 

Heath, Ohio 
Edward A. St.earn 

Red lands, Calif, 
Bruce R. Stoddard 

Tucson, ArlL 
James H. Straube! 
Fairfax Station. Va. 
Harold C. Stuart 

Tulsa, Okla. 
James M. Trail 
Oro Valley, AriL 

A. A. Wesl 
Hayes. Va. 

Herbert M. West, Jt 
Tallahassoo, Fla. 

Sherman W. WIikins 
Bellevue, Wash. 

Charles L Donnelly, Jc 
(ex otticlo) 

Executive Director 
Al r force Association 

Arlington, Va 
Rev. Richard Carr 

(ex otficioJ 
Na1lonal Chaplain 

Springfield, Va. 
Capt Paul A. WIiiard II 

(ex officio) 
Chairman, Junior Officer 

Advisory Counci l 
Hanscom AFB. Mass. 
CMSgt. Deborah S. 

Can]ar 
(ex offlclo) 
Chairman 

Enlisted Council 
Lackland AFB, Tex. 

Scott E, Boyd 
(ex officio) 

National Commander 
Arnold Air Society 
University Park, Pa. 
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TAKESCARE 
OFffSOWN! 
Check Out These Powerful, ANordable Plans 
for Your Family's Protection - Today! 

Worried about holes in your fami
ly's financial plan? Most of us are. 
Nearly every American family would 
have trouble surviving a real finan
cial crunch-medical, legal, sudden 
death, you name it. 

Now you can do something about 
it-today! Fill in the coupon below (or 
pick up the phone and call AFA's toll
free insurance number) for complete 
information about any or all of AFA's 
insurance plans-exclusively for mem
bers . No cost or obligation. We take 
care of our own! 

AFA EAGLE SERIES 
GROUP LIFE INSURANCE 

Build an immediate estate of up to 
$400,000 decreasing term coverage. 
Three plans to choose from. Available 
equally to flyers and non-flyers at very 
attractive group rates. 

PLUS-for members enrolled under 
the AFA Eagle Series program, 
there's AFA Eagle II Supplement
level term coverage up to $200,000 
. . . great for members who need 
higher amounts of level term 
coverage. 

AFA HEALTH CARE 
PROGRAMS 

Regardless of your age, family situ
ation, or primary health care provider, 
AFA's valuable health care supplement 
plans can replace a good portion of 
your out-of-pocket medical costs and 
prevent-a swift, unexpected loss to 
your bank account: 

AFA ChamPLUS'.111 AFA'.s CHAMPUS 
supplement that benefits active duty 
dependents and under-65 retirees and 
their eligible dependents. Includes an 
"Expense Protector" benefit to cap your 
costs. 

FOR COMPLETE INFORMATION ON PLANS YOU 
SELECT, COMPLETE AND MAIL THIS COUPON 
OR CALL TOLL-FREE 1-800-858-2003.-
In Virginia, 1-800-727-3337 

AFA Medicare Supplement provides 
supplementary coverage to benefits 
provided by Medicare. Two·plans to 

choose from offer partial or full sup
plements to Medicare Parts A and B. 

AFA Hospital Indemnity Insurance 
provides first-day benefit!: up to $100 
($200 for cancer and intensive care) 
a day for each day you are hospital
ized, even in government hospitals. 

AFA MULTI-BENEFIT 
ACCIDENT INSURANCE 

You and insured fami~y members are 
covered year-round, anywhere in the 
world for up to $150,000 against acci
dental death and for up to $500 for 
medical treatment of covered injuries. 
Your acceptance is guaranteed. 

r----------~--------------, 
Air Force Association 
Insurance Division, Box 589 
1501 Lee Highway, Arlington, VA 22209 

Please send me complete information for 
the AFA Insurance Plans I have checked 
below: 

□ AFA Eagle Series Group Life Insurance 

□ AFA Eagle II Supple:nent 

D AFA Health Care Selector, including 
AFA ChamPLUS~ AFA Medicare Sup
plement, and AFA Eospital Indem
nity Insurance 

□ AFA Multi-Benefit Accident Insurance 
Name ___ ____ _ ___ _ 

Rank _ ____ _ _ ____ _ 

Addrcs• - - - - - - -----
Ciry ____ ____ ___ _ 

Ststc ____ _ _ Zi?--- --

1 am □ am not □ a current AFA member. 

L--•-••----•••••----------~ 



-----------------~ 
Bob Stevens• ,, 
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MCDONNELL DOUGLAS 

THIS LADDER OF SUCCESS 
IS NO EASY CLIMB. 
To reach the seat of power in 
one of America's front line 
combat aircraft demands 
months of intense effort by 
pilots-in-training. Plus enormous 
skill and personal dedication by 
instructors. 

For more than four decades, 
McDonnell Douglas training 
system professionals have 
tapped every human resource, 
every technological advance to 
train military aircrews. For 
combat planes, transports and 
refuelers, helicopters, ASW and 
reconnaissance planes. For every 
service and for allied nations 
as well. 

Leaders trajning leaders. A 
hard climb, but worth it to 
America's defense. 

For more informa~ion, phone: (800) 338--6881, or write: McDonnell Douglas Training, 
1225 Jefferson Davis Highway, Suile 800, Arlington, VA 22202. 




