


HOW CAN YOU WIN IF 
THE GAME NEVER ENDS? 

In electronic warfare, change is 
the only constant A threat emerges, a 
countermeasure is developed, and the 
cycle repeats. Winning requires tech
nology that can meet each new 
challenge. 

Northrop has that technology. To 
analyze aircraft signatures and per
form threat simulation. To develop 

and build waveguides and hybrid 
circuits. To manufacture and deliver 
fully integrated systems. 

Enhanced by a $60 million, 5 year 
investment in advanced ECM engi
neering and production capability. 
Assuring effective upgrades of existing 
systems and reduced time to develop 
new ones. Smart systems that auto-

matically power manage valuable 
jamming resources. Reprogrammable 
systems that can be rapidly updated. 

Across the electronic spectrum, 
on strategic and tactical platforms, 
Northrop is the nation's largest pro
ducer of integrated airborne counter
measures. Providing combat pilots 
with the electronic defenses they need 
to do the job, and win. 

NORTHROP 
Making advanced technology work 

Defense Systems Division, Electronics Systems Group 
600 Hicks Road, Rolling Meadows, IL 60008-1098 



The next step for SAM. 

The Gulfstream N. As the C-20F Gulfstream, it will be the perfect partner for the 
C-20 Gulf streams 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 III executive jet. 

In fact, the C-20 Gulfstreams have proven to be so versatile, 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 non-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 has 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 safe, 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 
commonalities it has with the C-20 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. 

For more information about maximizing Gulfstream jet aircraft in military applications, contact: Larry 0. Oliver, 
Regional Vice President, Military Requirements, Gulfstream Aerospace Corporation, 1000 Wilson Blvd., Suite 2701, 
Arlington, Virginia 22209 U.S.A. Telephone (703) 276-9500. 
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No longer is the pilot the limiting factor in 
high-performance combat aircraft. Not if his 
pressure suit (or Tactical Life Support System) 
is controlled by Fluid Systems' Anti-G Valve. 

Digital technology and an electron
ically controlled two-stage poppet offer 
virtually instantaneous response. Full valve 

opening in 100 milliseconds. Full suit infla
tion in one second. With pressure tolerance 
within one percent. 

Wired to the aircraft's flight computer, 
our Anti-G Valve can even anticipate and 
react to G-loads before they're incurred. 

Keeping a pilot's performance sharp 

Allied-Signal Aerospace Company 

and his aim deadly. Whether your program 
is on the drawing board or a retrofit. If you 
want your jocks to stay top guns, we've got 
the problem licked. 

Fluid Systems Division, 1300 West 
Warner Road, Tempe, Arizona 85284. 
(602) 893-4428. 

~Hied 
Signal 
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An Editorial 

The Hard Realities of War 

By John T. Correll, EDITOR IN CHIEF 

AMONG the many horrors of war, the death of noncombat
ants has always stood apart as a special kind of tragedy. 

Thus the world reacted with great emotional intensity to the 
news on July 3 that the US Navy had shot down an Iranian 
airliner in the Persian Gulf. 

As this is written in early July, information about what 
happened is still trickling in. Various facts are in dispute, and 
the comprehensive inquiry has just begun. Nevertheless, the 
instant analysts were out early and in full force. 

A predictable contingent of them quickly interpreted the 
event, variously, as an instance of military bungling a failure of 
technology, or reckless disregard for human life. More than 
anything else, these judgments are an extension of pet theories 
held previously by the analysts or, in some cases, a demonstra
tion of a weak grasp of military matters. For the moment, we 
will leave the conclusion-jumpers to their sport and comment 
in a broader context on some hard realities of war. 

One such reality is that modern technology may be able to 
reduce the ambiguity of battle, but offers little hope of eliminat
ing it completely. It may seem to those who develop their 
opinions introspectively that the radar and computers on the 
missile cruiser Vincennes ought to have made everything per
fectly clear in a flash on July 3. Operational military systems 
are nowhere near so omniscient. IFF (Identification, Friend or 
Foe) still depends on a combination of radar data and other 
information, much of it subjective . Radar is getting better. So is 
IFF. But these capabilities do not promise to remove the ele
ment of uncertainty from warfare, and neither does anything 
else. 

Given the speed and range of modern weapons, fighting 
forces cannot wait to see the whites of the enemy's eyes before 
opening fire. They must make the best decision they can with 
the information they have, and they must do it fast. In May 
1987, the US destroyer Stark hesitated in the face of ambiguity 
in the Persian Gulf and was hit by an Exocet missile that killed 
thirty-seven seamen. 

A second reality of war is that it is terrible. Once military 
power is unleashed, it is seldom possible to control-or even 
foresee-what comes next. The leadership of the armed 
forces, sometimes accused of excessive reluctance about ven
tures that might lead to combat, understands this. Others, who 
are more willing to commit forces for symbolic reasons or who 
think that military power can be applied in carefully measured 
increments, may not. Losses and casualties are inherent parts 
of war. Unfortunately, inadvertent death and destruction are 
probable, too. 

There is no such thing as warless war. Military force is the 
most awesome of all instruments of power and should not be 
employed with casual thought. 
· This was the message of the 1984 "Weinberger Doctrine," 

named for the then-Secretary of Defense Caspar W. Weinber-
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ger, which warned the nation to be very sure of the necessity 
and firm in its intentions before committing forces to combat. 

It should not need restating, but perhaps it does, that the 
Persian Gulf is in the middle ofan active war zone. Eight years 
of fighting there have taken more than a million casualties. 
There have been hundreds of attacks on ships in the Gulf itself, 
and minutes before firing on the airliner, the Vincennes had 
been engaged against Iranian gunboats . 

It is foolish to expect life to go on as usual in a war zone. This 
perspective seems to have escaped some air traffic controllers 
in the vicinity, though. They say they are annoyed by US Navy 
challenges to airliners flying overhead and that this causes 
inconvenience to normal operations. One official complained 
that American warships "don't understand how to operate 
around civilian traffic." 

Despite the casualty toll, the Gulf War is widely perceived as 
a "low-intensity conflict" because nuclear weapons have not 
been used and the battlefield tactics are reminiscent of an 
earlier era. It is a mistake-and a potentially dangerous one
to think of any armed conflict, low-intensity or otherwise, as a 
thing apart from the regular spectrum of warfare. This mis
calculation is further evident among those who are enthusi
astic about Special Operations forces for the wrong reason: 
They see them as a comparatively safe means of conducting 
war on the cheap and keeping the casualties down. Anyone 
who has watched an AC-130 Special Operations gunship at 
work is likely to hold a different opinion. 

The circumstances surrounding the destruction of Iran Air 
Flight 655 will be explored endlessly in the months ahead. 
There will also be much soul-searching about whether Ameri
can warships ought to be in the Gulf at all. Clearly, the re
sources of this suffering region are vital to our national inter
est. That has been recognized in policy at least since January 
1980, when the Carter Doctrine pledged that the United States 
would defend its interests in the Gulf "by any means neces
sary, including military force." 

The question is whether the nation is prepared to accept the 
consequences and risks that go with such a policy. And that is 
not a hot potato that the politicians can toss to the Pentagon. 
As former Secretary of the Navy James H. Webb, Jr., once 
said, "Nations make war. Soldiers merely fight them." 

Eighty percent of the Americans responding to a Washing
ton Post-ABC News poll soon after the shootdown accepted 
the incident as a mistake. It will be instructive to see if this 
opinion shifts as we analyze at our leisure a decision that the 
captain of the Vincennes made in a few minutes under combat 
pressure. 

We will no doubt learn more about what happened in the 
Gulf on July 3. But we may also discover some fundamental 
truths about how well we as a nation comprehend the hard 
realities of war. ■ 
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The Threat 
The editorial "Where's the Threat?" 

in the June 1988 issue of AIR FORCE 
Magazine seems to assume that 
Mikhail Gorbachev is just another 
General Secretary. 

He isn't. Unlike most of his prede
cessors, he realizes that the Soviet 
economy is in terrible shape and that 
unless the Soviet Union pulls up its 
socks reasonably soon, it will be in 
even bigger trouble than it is now. 

Unfortunately for Gorbachev, the 
biggest obstacle to getting the Soviet 
economy on its feet is the oversized 
and incredibly inefficient bureaucra
cy, of which the function of the top 
level is not to manage the country but 
to maintain its privileges. The means 
Gorbachev has chosen to deal with 
this situation are ones that no other 
General Secretary has dared to try: To 
point out that what passes for the his
tory of the Soviet revolution is not 
"holy writ" after all and to appeal to 
the people and, what is more impor
tant, to the grass-roots bureaucracy 
(which does all the work) for support, 
going over the heads of the top-level 
bureaucracy. 

Evidence of what Gorbachev is up 
to-including a lot of things that 
Kremlinologists have been saying 
can't possibly happen-abounds. 
The current crop of Soviet school 
graduates will not have to take a writ
ten test in history because the current 
textbooks are, says Izvestia, out of 
line with the facts. Novy Mir says that 
Lenin was excessively harsh in abol
ishing private property, and the As
sociated Press quotes one Yuri 
Afanasyev as saying that Trotsky-up 
to now described by the Soviet histo
ry books as a combination of Bene
dict Arnold, Simon Legree, and Jack 
the Ripper-was accused on false evi
dence and should be rehabilitated. 

Finding error in the theoretically er
rorless Soviet system is a procedure 
not without risks. In the first place, 
nobody whose power and influence 
are likely to be "perestroika'd" out of 
existence by Gorbachev's brave new 
world is going to give in without a 
struggle; secondly, angling for popu
lar support generates rising expecta-
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tions, and all of those Tatars, Arme
nians, and people in what used to be 
the Baltic states-none of whom has 
ever been crazy about Russian domi
nation-are finding out that they can 
demonstrate in the streets without 
necessarily winding up in a prison 
camp .... Gorbachev's message 
seems to be, "So long as you don't 
insist on seceding from the Union, I 
will be sensitive to your needs." 

Your editorial says that Gorbachev 
did not agree to the missile drawdown 
"as a concession to the West, but 
rather because he believed that it was 
the course of greatest advantage to 
the Soviet Union." Gorbachev's inten
tions are immaterial. Diplomacy is not 
a procedure whereby we exchange 
polite conversation with our friends; 
it is the art of inducing people whom 
we do not necessarily approve of to 
enter into agreements that are to our 
advantage, usually by offering in ex
change something they badly need 
and won't get unless we cooperate. 

The history of the Soviet revolution 
has been characterized by the fact 
that what we are assured is a diabol
ically clever Soviet plan to conquer 
the world keeps getting postponed by 
increasingly long chunks of time. At 
first, it was: "In five years, we will con
quer the world." Later, it was: "In ten 
years, we will conquer the world." 

If the United States, by means of not 
particularly wily diplomacy, con
tinues what economics has begun, 
there is no reason why Armageddon 
cannot be postponed indefinitely. 

Lt. Col. Frank Holan, 
USAF (Ret.) 

Putney, Vt. 

Three cheers for John T. Correll's 
insightful analysis of the current 
Kremlin smokescreen called glasnost 
as spelled out in his June 1988 edi
torial "Where's the Threat?" 

The Soviets have figured out the 
American media-show us a leader 
who smiles, and everything else is for
gotten. On the surface, some of the 
methods have changed, but the ob
jectives are still the same. Publicly ad
mit a few failures, and our media as
sumes that all is new and good. 

Let's see some real changes-real 
reductions in conventional troops in 
Europe by Mr. Gorbachev, real im
provements in human rights, real au
tonomous governments in their Euro
pean satellites. The day the Berlin 
Wall goes down is the day that de
cades of consistent Soviet behavior is 
reversed. Maybe then we can truly be
lieve. 

Or should we? 
Terry S. Baugh 
Grand Rapids, Mich. 

Special Operations 
Jeffrey P. Rhodes's June 1988 arti

cle "Any Time, Any Place" provided a 
thorough insight into the Air Force 
special operations component force 
structure, its ongoing enhancements, 
and its relation to the US Special 
Operations Command (USSOCOM). 
However, it failed to address a high 
congressional and DoD priority-en
hancement of special operations 
forces (SOF) command and control 
(C2). 

In response to the requirement for 
upgraded tactical communications, 
Military Airlift Command initiated the 
SOF C2 Upgrade Program in 1983. 
Program funding over the '87 Five
Year Defense Plan is a relatively low 
amount that will provide a quantum 
leap forward in deployable C2 capabil
ities. The program directs acquisition 
of off-the-shelf radios, computers, 1/0 
terminals, and imagery equipment, 
most of which will be integrated into 
mobile communications and intelli
gence vans. It also addresses pre
programmed product improvements 
so that equipment can be enhanced 
as new technologies evolve. 
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To date, thirty-five additional per
sonnel have been added to operate 
and maintain newly acquired equip
ment. They are assigned to one of 
three recently created Special Opera
tions Contingency Communications 
Elements (SOCCEs), which have been 
patterned after similar existing units 
at Twenty-first Air Force and Twenty
second Ai r Force. Once fully manned, 
each SOCCE will consist of forty-nine 
personnel. 

When employing an appropriate 
force at the appropriate time and at 
the appropriate location , precise 
command and control of that force is 
absolutely critical. The men and 
equipment being added under the 
SOF C2 Upgrade Program will make 
this possible in today's rapidly chang
ing environment. 

Maj . Terry J. Mallon, USAF 
Scott AFB, Ill. 

Specified Command? 
The article "New Clout for the 

CINCs" in the June 1988 issue con
tains what, on the surface, appears to 
be an administrative oversight in its 
failure to list Military Airlift Command 
(MAC) as a specified command along 
with SAC and Forces Command. Bet
ter not wipe MAC off the books just 
yet-here's why. 

On October 1, 1988, if the US Trans
po rtat ion Command (USTRANS
COM) is declared fully operational, 
then strategic airlift forces will be 
chopped to DoD's newest unified 
command. But here's the problem: 
What of the tactical airlift force, which 
is currently not in the USTRANSCOM 
charter? Most people would agree 
that a C-130 is not a strategic airlift 
asset; however, what about a C-130 
flying nonstop from the US to Gre
nada in support of Operation Urgent 
Fury? The distinction between strate
gic and tactical airlift becomes really 
confused when the C-17 is brought 
into the picture. 

Both MAC and SAC were made 
specified commands for several good 
and valid reasons. One of these was 
the need for responsive support by 
eliminating layers of bureaucracy. 
This allows for JCS-to-CINC coordi
nation instead of time lost coordinat
ing through a service headquarters 
and then to the component com
mand. These good and valid reasons 
have not gone away with the forma
tion of USTRANSCOM. Additionally, 
MAC's "significant others," such as 
special operations forces, will find 
the going tough not being part of ei
ther a specified command or a unified 
command. 

Finally, it is difficult to assess if 
USTRANSCOM is "fully operational," 
since there is little to no funding avail
able to test its capability prior to Oc
tober 1, 1988. Just because a com
mand is able to coordinate lift re
quirements in peace doesn't mean it 
can do it in war. The forces need to be 
exercised. No one can argue against 
the need for better joint operators, 
but neither can we jeopardize our 
warfighting capability to allow for 
smoother peacetime operations. 

Perhaps a solution is to combine all 
lift assets from MAC, Military Sealift 
Command, and Military Traffic Man
agement Command into a single, 
"purple-suit" entity. 

Maj . Dick Blanchet, USAF 
Scott AFB, Ill. 

• Major Blanchet makes some inter
esting points concerning MAC's role 
and future as a specified command. 
They were not especially pertinent to 
the magazine article in question, 
however. The illustrations accom
panying the article identified US 
Transportation Command as an ex
ample of a unified command, but not 
MAC as a specified command, be
cause MAC-despite the lingering is
sues mentioned by the Major-is now 
a component of the newer US
TRANSCOM.-THE EDITORS 

Keeping Covered 
Your June 1988 cover photo of the 

Army's 7th Light Infantry participating 
in a joint-service exercise in Hon
duras identifies quite a paradox. 

DoD spends millions to paint air
craft in order to increase survivability. 
We wear camouflage all over our 
bodies and wear subdued watches. 
However, we then issue the soldier 
what appears to be an ordinary, gar
den-variety shovel (no green paint) 
and insert what appears to be a white 
tube in the end of a bedroll for the 
world to see. 

Our concentrated effort to increase 
our survivability in combat (simulated 
or not) goes down the tubes when we 
do not pay particularly close attention 
to details. Aren 't those the ones that 
ultimately make the difference be
tween life and death? 

Capt. Ted Beck, USAF 
Maxwell AFB, Ala. 

Overlooked Anniversary? 
Re: The "June Anniversaries " box 

on page 36 of the June 1988 issue. 
I was somewhat disappointed to 

notice that June 6, 1944, was not even 
mentioned in the "June Anniversa
ries" box. Unless I missed another ar-
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Jet Fighter 
An exciting overview of Ameri
ca's current front-line jet fight
ers that puts you in the cockpit 
for a 9G ride you won't soon 
forget This is a close-up look at 
the F-14, F-15, F-16, F/A-18, 
and the new F-20. Jet Fighter 
puts you in the cockpit so you 
can experience dogfights and 

weapon demonstrations that wlll leave you 
speechless. All action! 
FG 9101 45 Minutes $39.95 

ColDhat Helicopter& 
The remarkable ve,aatlllty of the helicopter 
Is revolutionizing modem warfare. From the 
land and sea the helicopter is e cruclal new
comer on today's battlefield. Action footage 
includes "tank kllllng" savagery never 
before released for public viewing. Over 
twelve different combat helicopters are fea
tured In this visually stunning and e~tlng 
program. 
ST 0200 80 Minutes PUI 

Breckenridge Air Show '87 
Witness all the action, eights, and sounds of 
the tenth annual Bteckentldge Air Show. 
See the aerobatics and battle recree,tlona 
that feature Spitfires, Howard Pardue'a 
Bearcat, P-408, B-258, Corulrs. wlldcats, 
and more. 
PF 8111 10 MlnulN $31.91 

Escort: The P-51 Mustang 
From the Mustang's development to her 
Qlory daya~s deep eac:ort lnta Germlll'ly, tt\la 
action-packed film Is the definitive record of 
the legendary P-51. Made with the coopera
Uo11 uf the USAF, Interviews with combat 
pllota Including Ace Donald Strait (1 a~ kllls) 
are Interwoven with au~rb alr-to-alr and 
in-the-cockpit footage. 
TC 1000 IOMJnulN tn.91 

ST 6015 

Eagle Country 
Have you ever dreamed of fly
ing in the world's hottest fighter 
aircraft? The F-15 Eagle's supe
rior dogfight capabilities wlll 
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 any
one interested in aviation! 

85 Mlnutea $59.95 

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 The Red Baron's last flight are 
highlighted in this compelling story of the most 
legendary personality in the annals of aviation. 
TN 2215 60 Minutes $29.95 

Military Video Report #l 
Rare Vietnam air combat footage, including 
MiG shootdowns, highlights this exciting film 
featuring legendary Thud pilot Leo Thorsness. 
Also included is outstanding air-to-air footage 
of the F-4 MiG killer. All Action! 
PC 8011 60 Minutes $39.95 

Military Aircraft Video Report #2 
The Blue Angels put on a great show in their 
brand new F / A-18s. Also included is rare foot
age of the F-8 Crusader's first supersonic flight, 
and sit back and enjoy the fast-paced world of 
the S-3 Viking. Also included are special pro
files of the latest F-15E, A-7 upgrade project, 
and the Navy F-16. If you're into military aircraft, 
this is for you. 
PC 8012 60 Minutes $39.95 

Air War In Vietnam 
The most awesome display of aerial firepower 
ever unleashed was in Vietnam. Air War In Viet
nam 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 antiaircraft 
defenses. 
ST 6016 60 Minutes $59.95 

VIDEO PICK-OF-THE-MONTH 

KAMIKAZB 
One of the most extraordinary tllma is now 
available on video. Wltn888 the raw reallsm 
amld the heat of battle as camera crews 
captured the horror of the Kamikaze. For 82 
days the Japanese launched a "one-way air 
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ticle, that very important date in Air 
Force history was not mentioned in 
the magazine anywhere. 

Surely the role played by the Army 
Air Forces on O-Day-the Normandy 
invasion-deserves at least a "one
liner." 

Col. Billy M. Raby, 
USAF (Ret.) 

Bend, Ore. 

• Colonel Raby is correct in noting 
that the D-Day invasion of Normandy 
was not mentioned in the June 1988 
issue. Readers of the monthly "Anni
versaries " box are encouraged to 
note, however, that the "Anniversa
ries" box is not meant to be an al/
inclusive listing of significant aero
space dates. Since the feature is ex
pected to be a long-running one, the 
monthly box lists selected significant 
dates at five-year and ten-year marks. 
Thus, the date of the D-Day invasion 
will appear in the "Anniversaries" box 
in the June 1989 issue. 

Readers are encouraged to submit 
suggestions for "Anniversaries " list
ings to Aeronautics Editor Jeffrey P. 
Rhodes, who compiles the "Anniver
saries" box. Bear in mind that space 
limitations dictate that not all sugges
tions can be used. 

Incidentally, Colonel Raby may be 
interested in Contributing Editor 
Gen. T. R. Milton's essay on D-Day, 
"Airpower Made D-Day Possible," in 
the June 1984 issue.-THE EDITORS 

Close Air Support 
Let me make sure I understand this. 
Chuck Myers (see "Airmail," p. 9, 

June '88 issue) has determined that 
the Air Force is experiencing "agony" 
on the close air support (CAS) issue. 
Air Force efforts to maintain a viable 
force structure are "pathetic." The Air 
Force men and women responsible 
for the CAS mission are not engaged 
in "career-enhancing activity." The 
"heavily endowed" USAF factions 
should conduct "an experiment" to 
find a better way to get the job done. 

Should there by any doubt as to the 
wisdom of this philosophy, a Luft
waffe colonel who was shot down 
more than thirty times in a war fought 
forty-five years ago is cited as an au
thority. Heavy stuff! 

While Mr. Myers is certainly entitled 
to air his views and does so elo
quently, he has been unable to find 
any Army or Air Force combat com
manders who agree with him. On the 
other hand, he has found enough 
support in Congress and DoD to 
cause millions of dollars to be spent 
on countless studies of the GAS mis-
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sion. Funding for these studies 
comes at the expense of force struc
ture. I assume funding for Mr. Myers's 
"experiment" would come from the 
same place. 

I offer an alternative to the DoD and 
congressional leaders Mr. Myers ad
dresses. Survey a sampling of airmen 
with extensive combat experience, 
and a thorough understanding of the 
capabilities and limitations of today's 
airpower. Find out what they think. 

I'm sure tactical air forces airmen 
would be pleased to share their 
thoughts with you at considerably 
less cost. 

Antique Aircraft? 

A. F. Herrmann, Jr. 
Grand Prairie, Tex. 

In the May 1988 Almanac issue, I 
found a statement that is astounding. 
It is in reference to the information 
provided on the KC-135 (see "Gallery 
of USAF Weapons," p. 184, May '88 
issue). 

The statement is that, with updates 
and modifications, the KC-135 will be 
" fully operational past the year 2020." 
If that is true, then we are casually 
accepting the idea that we will be fly
ing sixty-five-year-old airplanes! If 
"past the year 2020" means only ten 
or twenty years past, then we will be 
flying seventy-five-year-old and 
eighty-five-year-old airplanes. If we 
can accept an eighty-five-year-old air
plane, then can a 100-year-old air
plane be far behind? 

There will be people flying the same 
airplanes that their great-grand
fathers flew. 

How did this happen? What hap
pened to the acceleration of prog
ress? How did we come to accept six
ty-five-year-old airplanes in such a 
casual manner? 

Something is wrong! 

The Big Picture 

Robert W. Fuehr 
Alhambra, Calif. 

I would like to compliment A1R 
FORCE Magazine for its recently initi
ated department, "The Chart Page," 
edited by Staff Editor Colleen Nash. 
Graphical presentation of budgetary 
and other information puts the cur
rent situation into proper historical 
perspective. 

It is very easy, for example, for crit
ics to say that military spending is 
now at twenty-five percent of the fed
eral government budget while failing 
to add that once upon a time it ac
counted for more than half of the bud
get and has been declining. Critics 
also tend to be very careless about the 

use of such expressions as national 
budget (which does not exist) when 
they mean Gross National Product or 
federal government budget (which 
are two different things). 

The graphics that you have been 
publishing go a long way toward help
ing those of us out here who write 
letters to editors and to members of 
Congress so that they can see the ac
tual picture. 

How often do we hear that "it's only 
numbers"? Or how often do well
meaning (and some not-so-well
meaning) people throw around er
roneous numbers and are believed? 
Yet when politely confronted with 
facts and context, they back off and 
withdraw. 

If there is anything I can do to en
courage you to keep "The Chart 
Page" going, I would be more than 
happy to do so. These graphical pre
sentations are absolutely essential to 
get the big picture to the average edi
tor or member of Congress who 
doesn't have the historical context of 
these issues. 

Albert Masetti 
Ridgewood, N. J. 

Airlift Operations 
Military Airlift Command 's Airlift 

Operations School (AOS) is in the 
process of completing pictorial dis
plays of the various airlift operations 
of years gone by. We have completed 
displays on "The Hump" and Berlin 
Airlift and are now moving on to 
Korea. 

We would greatly welcome any con
tributions of photos dealing with air
lift operations during the Korean War. 
We are interested in depicting all as
pects of the airlift system (logistics, 
maintenance, cargo, operations , 
etc.). 

Additionally, we are also looking for 
information on Air Transport Com
mand's "Brass Hat" Squadron. This 
unit delivered President Roosevelt to 
the Teheran, Yalta, and Cairo confer
ences and President Truman to the 
Potsdam conference. 

Anyone interested in contributing 
information or pictures is invited to 
contact the address below. 

Capt. Chris Krisinger, USAF 
Hq. MAC, AOS 
Bldg. 1522 
Scott AFB, Ill. 62225-5448 

Phone: (618) 256-5188 
AUTOVON : 576-5188 

52d MAS 
On June 1, 1988, the 52d Military 

Airlift Squadron was reactivated at 
Norton AFB, Calif. We will be flying 
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the C-141 B StarLifter, and Lt. Col. 
James S. Parker is the new squadron 
commander. 

The squadron had been deacti
vated in February 1969 at Dover AFB, 
Del., after seven years of "temporary" 
duty at Rhein-Main AB, Germany, fly
ing the C-124 Globemaster in support 
of European Theater airlift. The 
squadron was initially activated as the 
52d Transport Squadron on June 15, 
1942, at Camp Williams, Wis., and 
flew the C-47 and C-53. 

We are very anxious to make con
tact with past squadron members in 
order to complete the history of the 
squadron and to obtain photographs 
that could be displayed in our Heri
tage Room. 

Please contact the address below. 
Lt. Col. Robert M. Zeluff, 

USAF 
52d MAS/DO 
Norton AFB, Calif. 92409-5205 

Phone: (714) 382-4643 
AUTOVON: 876-4643 

F-111 "Aardvark" 
I am currently involved in the pro

duction of an extended study of the 
General Dynamics F-111 series of air
craft. In order to provide adequate 
coverage of the aircraft's operational 
use, I am anxious to hear from any air 
or ground crew associated with the 
"Aardvark" during its career. It would 
be of particular interest to hear from 
flyers with Vietnam experience. 

Any materials , such as photo
graphs, that are sent would be han
dled with care and returned after a 
period of loan. 

Please contact me at the address 
below. 

Thunderbirds 

Peter E. Davies 
28, Claremont Rd. 
Bishopston 
Bristol BS7 8DH 
Avon, England 

I am the editor of a quarterly pub
lication dedicated to the history and 
future of the Air Force's Air Demon
stration Squadron, the Thunderbirds. 

Past and present team members as 
well as anyone with an interest in the 
Thunderbirds who want to learn more 
about the team or to participate in this 
project are asked to contact me at the 
address below. 

D-M Boneyard 

Rick Mitchell 
428 Madingley Rd . 
Linthicum, Md. 21090 

I am presently in the process of writ
ing a book about the Military Aircraft 
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Storage and Disposition Center, now 
called the Military Aerospace Mainte
nance and Regeneration Center, at 
Davis-Monthan AFB, Ariz. 

If you flew any planes out to Davis
Monthan for storage or retirement, I 
would like to hear from you. I am es
pecially looking for anyone who has 
any photographs taken at the facility. 

Special care and attention will be 
taken with any materials sent to me, 
and photographs will be returned 
after copying. Photo credits will be 
given to contributors. 

Any help in researching this amaz-
ing facility would be welcomed. 

Scott A. Wonderly 
5992 Turnbull Dr. 
Orlando, Fla. 32822 

Phone: (407) 277-1067 · 

USAFA Symposium 
The Department of History at the 

United States Air Force Academy will 
sponsor the Thirteenth Military Histo
ry Symposium on October 12-14, 
1988. The topic of the symposium is 
"The Intelligence Revolution: A His
torical Perspective." 

For information concerning sym
posium registration, readers are 
urged to contact the address below. 

Hq. USAFA/DFH 
Attn: Capt. Mark Clodfelter, 

USAF 
USAF Academy 
Colorado Springs, Colo. 

80840-5701 
Phone: (719) 472-3230 
AUTOVON: 259-3230 

Cape Canaveral 
I am currently doing research that 

will eventually lead to the writing of a 
book about launch operations con
ducted at Launch Complexes 5, 6, 26-
A, and 26-B at Cape Canaveral AFS, 
Fla. 

I am in need of and would greatly 
appreciate any information and pho
tos pertaining to these launch com
plexes. I am especially interested 
in the unmanned launches from 
1953-62 and the Project Mercury 
launches from 1959--63. 

I will reimburse for postage and re
turn any materials sent, if so desired. 
Please send any information to the 
address below. 

35th Fighter Group 

Edward J. Bizub 
1579 Franklin St. 
Clark, N. J. 07066 

I have just signed up to write a his
tory of the 35th Fighter Group and its 
squadrons during World War II. 

Anyone who served with the 35th 

during the war would be an important 
contributor to this extensive book, 
and I would very much like to hear 
from any 35th veterans. I will need 
personal recollections, photos, and 
documents to round out the history, 
which will also include material on 
the Japanese side of each action, 
based on extensive research in Japan. 

All items will be copied and re-
turned on request. 

Jeff Ethell 
Rte. 1, Box 3154 
Front Royal , Va. 22630 

Ocala Chapter 
AFA's new Ocala Chapter is now a 

fact. During the course of our first 
meeting, it was noted that there is 
some Army Air Forces history to the 
Ocala area. 

I would be grateful to hear from any 
readers who were stationed in the 
Ocala area during World War II. Infor
mation on units stationed at Ocala, 
types of aircraft, anecdotes, photo
graphs (which we would copy and re-

. turn), newspaper clippings, etc., are 
the sort of things Chapter members 
would like to find. 

We do know that some glider train
ing was done in the Ocala area. Any 
information about such training 
would also be appreciated. 

Please contact the address below. 
R. J. Schaetzl 
Ocala Chapter 
2439 S. E. 35th St. 
Ocala, Fla. 32671 

C-123B/K Provider 
I am trying to collect as much data 

as I can on the Fairchild C-123B/K 
Provider before trying to build a flying 
scale model of the aircraft. 

In particular, I need scale drawings 
and blueprints of fuselage bulkheads, 
exterior details, and airfoil sections of 
the wing and tail surfaces. 

All materials sent will be handled 
meticulously, carefully reproduced , 
and promptly returned. If you have 
any information that might be of val
ue, please contact me at the address 
below. 

Lt. Col. Bruce F. Mundie, 
USAF (Ret.) 

P. 0. Box 28613 
BWI Airport, Md. 21240 

Phone : (301) 977-2144 

Project Numbers 
Does any reader know for what pur

pose the project number was sten
ciled over the type, model, series, and 
serial number stencil on the left side 
of the fuselage of an aircraft, usually 
under the cockpit? 
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Some of these numbers had four 
digits, others five, and some had DOM 
(whatever that meant) just before the 
number. An example: AAF Project No. 
93025R, AAF Model P-51 D-25-NT, AF 
Serial No. 44-84886. 

If any readers can shed light on 
these markings, please contact me at 
the address below or the Research 
Chief at the Air Force Museum at 
Wright-Patterson AFB, Ohio. 

Dave Menard 
5224 Longford Rd. 
Dayton, Ohio 45424 

P-51H Crash 
I would like to correspond with any

one who has information on a P-51 H, 
serial number 44-64261, that crashed 
in the Yukon on August 10, 1949. The 
aircraft was piloted by Lt. John E. By
lander and belonged to the 62d Fight
er Squadron, 56th Fighter Group. 

Please contact me at the address 
below. 

David A. Beulke 
347 Eastern Ave., S. 
Brookings, S. D. 57006 

A-26C Invader 
I am a volunteer at the Pima Air Mu

seum. I would like information or pic
tures concerning an A-26C Invader, 
serial number 43-22494. 

With the assistance of the 868th 
TMTS Bravo Flight, the museum is re
storing the aircraft to its World War II 
colors. The aircraft is also missing the 
lower turret. We require drawings or 
technical data so that we can make a 
turret to install on the aircraft. 

Any assistance would be appreci-
ated. 

Robert B. Lumpkin, Jr. 
9366 E. Stella Rd. 
Tucson, Ariz. 85730 

C-124 Globemaster 
I'm developing the text for an up

coming book about the C-124 Globe
master II. I'm interested in contacting 
anyone in the active-duty Air Force, 
Air National Guard, and Air Force Re
serve who has flown, maintained, or 
supported the airplane that was 
known as "Old Shaky." 

Photos, stories, and general infor-
mation are most welcome. 

Roll Call 

MSgt. Earl Berlin, Jr., USAF 
52d TFW/MAYMA 
PSC Box 848 
APO New York 09123-5362 

I am seeking information on and 
addresses and pictures of ser
vicewomen who were in the WAC de
tachment at New Castle AAB in Wil
mington, Del., with Air Transport 
Command during World War II. 
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The KG-94/KG-94A 
ti:;..;,+f•t:•~t , ... Trunk Encryptor 

Digital data and video protection 
over hi-speed links or T-carrier trunks 
at top-secret levels. With 9.6 Kbps 
to 13 Mbps throughput and remote 
key update, it's compatible with 
existing COMSEC and keying devices. 
Approved by the U.S. Government 
for DoD and government contractor 
use. Security is our responsibility. Call 
Vicki Crain at 602/949-2185 or ----write P.O. Box 2606, 
Scottsdale, AZ 85252 . 

MOTOROLA INC. 
Government Electronics Group 

I am working on a project with Dr. 
Herbert 0. Fisher, a special assistant 
to the restaurant corporation that 
owns the Air Transport Command 
Restaurant located on the perimeter 
of the deactivated New Castle AAB. 
The project concerns the omission of 
any pictures in the restaurant of WAC 
personnel who were stationed at New 
Castle AAB during the war. The walls 
are covered with pictures, but none is 
of a WAC. 

tion of the restaurant to acknowledge 
the WAC's service at New Castle is 
planned. Any information about wom
en who served at New Castle during 
World War II would be appreciated. 

A reunion and dedication of a sec-

Dorothy Brierton Wadsley 
333 Pearl St. 
New York, N. Y. 10038 

Phone: (212) 571-7718 

Three members of Harold Blog's 
crew, which was shot down over 
Berlin on May 19, 1944, are "missing." 
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... the building blocks you need 
for your C31 applications. 

When you need high-performance and reliability in computers 
designed for difficult, deployable and mobile stations, look to 
Data General. 

Only Data General's rugged systems give you powerful 32-bit, 
real-time systems that are also standards-adherent, easily upgradable 
from 2 to 6 MIPS in the field, and meet or approach Mil-SPEC at a 
fraction of the cost. 

But Data General doesn't stop there. We give you more of the 
critical building blocks you need for C3I. Such as multiple environ
ments, including TEMPEST and commercial off-the-shelf products. 
We offer software compatibility across the entire line. Industry and 
Mil-standard communications and languages. Development and 
target systems. 

Plus, everything we offer is backed by superior service and 
support, and priced to make the most of your budget. 

Find out how the Data General difference can work for your pro
gram. For a copy of "Building Blocks for Tomorrow's C3I:' send the 
coupon below. Or call 1-800-DATAGEN. 

4 • Data General 
3400 Computer Drive, ADV/C'I, Westboro, MA 01580 

Please send me the "Building Blocks for Tomorrow's 
C31" brochure. 

~ .. ~--------------
Company _____ -.,,hone _____ _ 
Adt~rn,, _____________ _ 

Cl\i·-------1111!..-t.lj) _ _ _ 
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I would appreciate any help in lo
cating Henry Miller, bombardier, Stan 
Polosky, waist gunner, and John Ott, 
ball turret gunner. 

Please contact me at the address 
below. 

George W. Dennis 
11 Shady Meadows Lane 
Muttontown, N. Y. 11791 

Phone: (516) 364-0179 

I am trying to locate two members 
of the crew of the B-24 Windy City who 
served with the 724th Bomb Squad
ron, 451st Bomb Group. 

They are James A. Peterson, navi
gator, and Richard P. Carpenter, bom
bardier. 

Any information would be greatly 
appreciated. 

Mrs. Fred F. Fennema 
5459 Appleblossom 
Friendswood, Tex. 77546 

I am trying to locate my former crew 
members. We made up Crew 34 of the 
28th Bomb Squadron, 19th Bomb 
Group, Twentieth Air Force. We flew 
B-29s out of North Field on Guam 
from May-August 1945. 

Missing crew members include 
Joseph J. Stafani, John E. Schenk, 
Charles H. Shumard, Allen H. Smith , 
and Harold U. O'Bryan. 

Any help would be appreciated. 
Harold J. Roberts 
3109 Ryecroft Rd. 
Birmingham, Ala. 35223 

I am trying to locate 1st Lt. Gordon 
MacDonald, who was attached to a 
B-24 unit-the 855th Bomb Squad
ron, 491st Bomb Group, Eighth Air 
Force. 

We flew our first mission on D-Day, 
June 6, 1944. In July or August of that 
year, Lieutenant MacDonald had to 
land in Switzerland, but escaped and 
returned to our group in November or 
December 1944. 

Anyone with any information about 
Lieutenant MacDonald is asked to 
contact me at the address below. 

Bill Vancleave 
595 E. Main St. 
Alamo, Tenn . 38001 

Phone: (901) 696-5956 

I am looking for anyone who was in 
the341stSignal Company in Italy dur
ing the summer of 1944, especially 
anyone familiar with the "Big Fence" 
operations. 

Please contact the address below. 
Milton Radovsky 
10710 Lockridge Dr. 
Silver Spring, Md. 20901 

Phone: (301) 593-4428 
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The Motorola 
Sunburst Processor 

A major advance in tactical secure 
communications. For high-grade 
voice/data over HF, VHF, UHF and 
SATCOM radios. Plus telephone 
or other wireline links. Narrowband or 
wideband. With advanced electronic 
key distribution. It excels in COM SEC 
interoperability, connectivity and 
compatibility. Security is our 
responsibility. Call Vicki 
Crain: 602/949-2185 
or write Box 2606, 
Scottsdale, AZ 85252. 

MOTOROLA INC. 
Government Electronics Group 

We are looking for members of 
Crew 6587, which flew B-24s from 
Manduria, Italy, with the 721 st Bomb 
Squadron, 450th Bomb Group. 

Crew members include Paul 
Llewellyn, pilot, Bill Doxey, navigator, 
Merlyn Gorham, gunner, and Andrew 
Kinney, gunner. 

I am looking for Russell Jones, who 
came from New Mexico. He was an 
instructor at the Bryan Instrument 
School at Bryan, Tex., before being 
posted to France in 1944. He served 
as a C-47 pilot with the 312th Service 
Group. 

Please contact the address below. 
Al Goodman 
2804 Wall Ave. 
Waukegan, Ill. 60087 

Phone: (312) 244-0121 

I would appreciate learning the 
whereabouts of Russell. 

Lt. Col. Robert J. Hahlen, 
USAF (Ret.) 

2009 19th St. 
Monroe, Wis. 53566-3036 
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Washington Watch 

The Complicated Story on ASAT 

The weapon worked, 
but with testing and 
deployment banned, 
USAF canceled it when 
the budget was cut. 
This leaves a hole in 
our space strategy, and 
no solution is yet in 
sight. 

Washington, D. C. 
Secretary of the Air 
Force Edward C. 
"Pete" Aldridge, Jr., 
notes elsewhere in 
this month's issue 
that USAF's com
mitment to exploit
ing space as an op
erational arena has 

been called into question over the 
years. (See "Recovery in Space," 
p. 68.) The critics doing the calling 
have accused the service of slighting 
some vital space programs, among 
them the one to develop and deploy 
antisatellite weapons, because it al
legedly does not yet understand how 
important its control of space will be 
to the security of the nation. 

At first blush, the Air Force seemed 
to be guilty as charged when earlier 
this year it included its program to 
test and finish developing an F-15-
launched ASAT weapon among those 
to be killed amid fiscal austerity. 

Secretary of Defense Frank C. Car
lucci accepted the Air Force's deci
sion and scrubbed the ASAT program 
from his relatively stringent Fiscal 
Year 1989 defense budget. 

But there was a lot more to the Air 
Force move than met the eye. It did 
not mean that USAF has given up on 
ASAT weaponry, for such a move-
and attitude-could be fatal. As Sec
retary Aldridge once put it, "The Sovi
et Union's greatest strength is its anti
satellite capability," and the lack of 
such capability "is our greatest weak
ness." 

The ASAT story is a complicated 
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By James w. Canan, SENIOR EDITOR 

one. Let's go back a little in time. 
Ten years ago, in July 1978, diplo

matic teams from the United States 
and the Soviet Union got together in 
Helsinki, Finland, for the opening 
round of first-ever negotiations on 
limiting or banning ASAT weapons. 

The US delegation was guided in 
those so-called "ASAT talks" by Presi
dential Decision Memorandum 37, a 
freshly issued White House document 
that was regarded as a landmark in 
the development of US national-secu
rity policy with respect to space. 

PDM 37 committed the US to pur
sue "activities in space in support of 
its right of self-defense, thereby 
strengthening national security, the 
deterrence of attack, and arms-con
trol agreements." The document said 
that the US would welcome a ban on 
weapons in space, but would none
theless "vigorously pursue the devel
opment of its own capabilities" there 
in the absence of such a ban. 

PDM 37's punch line was: "The 
United States finds itself under in
creasing pressure to field an anti
satellite capability of its own in re
sponse to Soviet activities in this 
area." 

The Soviets at the time were enter
ing their second decade of such activ
ities. They had begun testing ASAT 
weapons in 1968. Designed to over
take target satellites and destroy 
them by shooting pellets through 
their thin skins, the Soviet hunter-kill
er ASAT weapons were pretty crude at 
first, but improved over time. 

The Soviets stopped testing ASAT 
weapons in 1972 after having signed 
the SALT I ABM Treaty with the US. 
But the testing started up again in 
1975 and was in full cry by 1977. 

That year, the Soviets launched tar
get satellites and ASAT interceptors 
in a veritable flurry of planetary flybys. 
The ASAT satellites showed their stuff 
in orbits ranging from 150 miles to 
1,200 miles, a beltway in which sev
eral types of increasingly vital US 
"force-multiplier" satellites-recon
naissance, weather, and navigation
routinely course. 

The Soviet ASAT weapons dis
played greater maneuverability and 

did their nasty jobs with greater dis
patch than any that the US intelli
gence community had ever moni
tored in space. 

On October 4, 1977, at about the 
twentieth anniversary of Sputnik 's 
flight at the dawn of the space age, Dr. 
Harold Brown, then US Secretary of 
Defense, went public with the somber 
conclusion that "the Soviet Union has 
an operational capability that could 
be used against some US satellites." 

He reaffirmed this in his annual re
port to Congress in January 1978 and 
also noted that the Soviets were 
"engaged in other ... activities that 
appear to be ASAT-related"-an allu
sion to their development of high-en
ergy lasers, among other things. 

Dr. Brown pointed out, moreover, 
that the Soviets had begun "using sat
ellites for tactical purposes that in
clude the targeting of US ships" and 
other surface forces. 

What all this meant, the Secretary 
of Defense told Congress more than 
ten years ago, was that "our commit
ment to space defense will increase 
significantly." PDM 37 then seemed to 
cinch this as policy in the Carter 
White House. 

Later that year in Helsinki, the US 
negotiating team served notice on the 
Russians that the US would draw on 
its superior space and weapons tech
nologies to beat them at their own 
ASAT game unless they agreed to give 
it up and go for an anti-ASAT treaty. 

No dice. The ASAT talks went no
where. The Soviets continued testing 
their orbital interceptors. The US 
revved up the ASAT program that it 
had begun in 1975, the one aimed at 
launching satellite-homing non
nuclear MV (Miniature Vehicle) war
heads on two-stage rockets from 
high-flying F-15 fighters. 

Even though that program came 
along smartly in recent years, it is now 
in limbo. The US still is in no shape to 
honor the commitment to space de
fense that Secretary Brown made to 
Congress ten years ago and that the 
Reagan Administration's revised Na
tional Space Policy, issued just last 
January, affirms in these words: 

"The Department of Defense will 
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Not All Cryptologic \\orkstations 
Are Created Equal. 

On the left is the cryptologic 
workstation that so many oper
ators are using to receive and 
manage reconnaissance infor
mation. Its from E-Systems. 

On the right, meet the graph
ics-based, mouse-controlled 
workstation for controlling and 
interpreting data. It consolidates 
information into an easy-to
read, easy-to-manage format. 
It is also from E-Systems. 

We've improved the picture ... 
dramatically. With a workstation 
that brings operators a sim
plified keyboard. 

With software that produces 
big, multifunction color dis
plays that are exceptionally easy 
to use. With enhanced graphics 
that integrate information 
beautifully for an innovative 
man-machine interface- one 
that boosts operator efficiency. 
All on a cryptologic workstation 
that is 60% smaller than the 
current machine. 

No longer will operators face 
a maze of special function keys. 
Gone, too, will be a lengthy 
training requirement. While it 
once took operators two weeks 

Iii E-SYSTEMS 
The science of systems. 

or more to learn the current 
system, our new cryptologic 
workstation slashes that 
by half. 

This is the future of crypto
logic operations. And it's ready 
for your demonstration today. 

The new cryptologic work
station is undergoing field 
trials now. For your in-plant 
demonstration, contact Loyd 
Davis at E-Systems, Inc., 
Melpar Division, 7700 
Arlington Boulevard, MSA 130, 
Falls Church, Virginia 22046, 
(703) 849-1625. 



Washington Watch 

develop and deploy a robust and 
comprehensive ASAT capability with 
programs as required and with initial 
operational capabil ity at the earliest 
possible date." 

The Air Force was on the verge of 
providing the nation with such capa
bility when its ASAT program came 
unstuck. Over the past few years, it 
had fired five ASAT missiles, four 
against points in space and one 
against a US target satellite that had 
outlived its usefulness and was orbit
ing in vain. All the tests were said to be 
successful. 

But then Congress, in the spirit of 
arms control and in keeping with the 
cessation of Soviet ASAT testing in 
1982, imposed a moratorium on addi
tional launches of the Air Force's MV 
weapon. 

This, says the Air Force, is why it 
withdrew funding for its ASAT pro
gram from the defense budget and 
then flat-out canceled the program 
last March. 

Critics of that cancellation claim 
that the Air Force was simply venting 
its spleen-that it could and should 
have kept the program going against 
the day that Congress would once 
again approve ASAT testing. Such 
critics point out that there remains 
plenty of support for ASAT testing in 
some Capitol Hill circles, most nota
bly in the Senate Armed Services 
Committee, which indeed expressed 
its displeasure with the Air Force for 
having called off the program. 

Air Force Systems Command Com
mander Gen. Bernard P. Randolph re
cently addressed the situation. Call
ing the ASAT program "the most 
controversial" of all in the space-con
trol arena, General Randolph de
clared: 

"We can't field an ASAT system be
cause of political reasons. Congress 
prohibited testing of the air-launched 
miniature vehicle, and it made no 
sense to continue this major invest
ment with no hope of completing the 
program. If Congress had not prohib
ited testing, Systems Command 
could have delivered all RDT&E 
ASATs next year, with production mis
siles on their heels." 

Lacking the ASAT weapons, the Air 
Force "has a space control mission, 
but no way to carry it out," General 
Randolph noted. 

This is no small problem for the US 
and one that is unmitigated by the 
recent trend toward reduction of nu
clear arms. While ASAT weapons are 
often thought of in the context of 
global nuclear war, they would be just 
as important in a nonnuclear war be-
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cause some of their prime targets, the 
other side 's low-flying reconnais
sance satellites, are especially vital to 
the prosecution of tactical combat. 

Some such satellites are said to 
have become so capable in their cov
erage and real-time transmission of 
situational and pictorial data that they 
can be used to select tactical targets 
on the spot even as combat goes on. 

Examples on the Soviet side are the 
Radar Ocean Reconnaissance Satel
lites (RORSAT) and Electronic Ocean 
Reconnaissance Satellites (EORSAT), 
which keep watch from low orbits for 
one reason only-to offset the US ad
vantage in naval forces by detecting 
and fixing the positions of those 
forces so that they can be targeted by 
Soviet long-range standoff weapons 
from under, on, and over the seas. 

It is no secret that these very same 
ocean-watching satellites were to 
have been the prime targets of the US 
ASAT weapons now on hold. 

The US does not have satellites in 
space exactly like the Soviet RORSAT 
and EORSAT birds. But it does have 
·some there that carry out closely re
lated missions-and a great deal of 
the urgency that characterizes 
USAF's spacelaunch recovery pro
gram stems from the need to boost 
more of the latest generation of just 
such satellites into their various or
bits. 

Air Force Gen. Robert T. Herres, 
Vice Chairman of the Joint Chiefs of 
Staff, once provided this summary of 
the situation while serving as Com
mander in Chief of US Space Com
mand: 

"Our high-tech edge over the Sovi
ets is more and more satellite-depen
dent. Anybody who thinks we can 
plan national security into the next 
century without military capabilities 
in space has a bankrupt idea. And if 
those capabilities are so important, 
shouldn't we expect that they will be 
attacked in a war? Of course." 

To which General Herres's suc
cessor as Commander in Chief of US 
Space Command, Air Force Gen. 
John L. Piotrowski, utters a hearty 
amen. 

General Piotrowski testified earlier 
this year before the House Armed Ser
vices Committee, a panel in which re
poses much of the congressional op
position to the US testing of ASAT 
weapons. He assailed the idea that a 
moratorium on such testing "provid
es or guarantees equilibrium, with 
neither country having an effective 
antisatellite system. 

"We are told," General Piotrowski 
continued , "that the Soviet ASAT sys-

tern is a rudimentary device, based on 
1960s technology, and does not repre
sent a significant threat to US space 
systems. 

"These assertions do not square 
with the facts ." 

He claimed that the ASAT testing 
moratorium imposed by Congress 
was in fact "a significant advantage" 
for the Soviets, who, he said, are "fully 
aware of the strategic importance of 
military satellites to the United States 
and the severe impact their loss 
would have on US military capability." 

The US Space Command Com
mander in Chief also declared: "Many 
view the Soviet antisatellite threat as 
one-dimensional. It is not. The Sovi
ets possess diverse and complemen
tary antisatellite capabilities." 

These, he said, include "directed
energy systems [such as lasers] and 
direct-ascent antiballistic missiles, 
which could be employed in an anti
satellite role." 

It is not necessary to destroy or 
physically punish a satellite to put it 
out of action. In this regard, General 
Piotrowski claimed that the Soviets 
are capable of using electronic war
fare systems and "radio-electronic 
combat techniques" against US 
space platforms. 

Such electronic attacks, he said, 
would be "absolutely compatible with 
Soviet military doctrine and have re
cently been discussed openly by the 
Soviets as having high utility against 
our spacecraft." 

The Soviets have said that they 
could not possibly resort to their 
coorbital ASAT weapons with any 
confidence in wartime because the 
system has not been tested in space 
since 1982. 

Picking up on this, congressional 
critics of US ASAT testing claim that 
such testing may provoke the Soviets 
to respond in kind, a turn of events 
that would lead the Soviets to mod
ernize their presently untrustworthy 
ASAT technology. 

This, General Piotrowski noted, 
"fails to consider the possibility that 
'crude' or 'simple' technology may be 
perfectly adequate, especially in war
time. We should avoid falling into the 
trap of judging the Soviet systems by 
our own high technological stan
dards." 

He also observed: "The Soviets 
have used the SL-11 booster-which 
launches their coorbital antisatel
lite-on numerous occasions since 
1982. It has proven to be an almost 
perfectly reliable system." 

The long and short of it, said Gener
al Piotrowski, is that the current situa-
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Washington Watch 

tion-as opposed to the one in which 
US ASAT weapons were being 
brought along-is "dangerously de
stabilizing." 

Why? Because if the US cannot re
spond in kind to ASAT attacks, it may 
have to resort to retaliating with nu
clear weapons in "an asymmetric re
sponse" in order to keep from going 
deaf, dumb, and blind in space, he 
said, adding: 

"If we did nothing and the Soviets 
continued to attack our space assets, 
our forces would be at an extremely 
serious military disadvantage." 

In the late 1970s, just as the US and 
the USSR had begun ASAT talks and 
long before the military importance of 
space had pervaded the public con
sciousness, the possibility of space 
hostilities leading to nuclear warfare 
was raised for public discussion for 
the first time by the late Dr. Charles S. 
Sheldon. As Chief of the Science Pol
icy Research Division of the Library of 
Congress and a leading analyst of US 
and Soviet space programs, Dr. 
Sheldon expressed it as starkly and 
succinctly as anyone ever has, writ
ing: 

"If each country ever began to pick 
off the other's satellites, this indeed 
might lead to war in space ... . Any 
such interference might be taken as a 
clear signal to initiate a general war. 
And rather than waiting for its space 
eyes to be blinded, a nation might se
riously consider a preemptive nuclear 
strike." 

A few months ago, Secretary of De
fense Frank C. Carlucci sounded out 
congressional leaders in the defense 
arena on the possibility of reviving the 
MV ASAT program. He was told, in 
effect, to forget it-and so he backed 
off. 

Meanwhile, though, there are solid 
indications that the Pentagon is in
deed intent on going beyond the MV 
ASAT weapon, which had its techno
logical origins in the early 1970s, in 
working up weapons of greater vari
ety and refinement. 

Air Force Maj. Gen. Thomas Moor
man, Director of Space and SDI Pro
grams in the Office of the Assistant 
Secretary of the Air Force for Acquisi
tion , is chairman of a DoD steering 
group of general officers assessing 
the prospects for a "mixed-force 
ASAT capability." 

AFSC's General Randolph says : 
"Although the air-launched MV is out 
the window, Space Division is laying 
the groundwork for a new kinetic-kill 
system that could lead to an intercep
tor flight demonstration in the 1990s. 
We expect to go on contract for stud-
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ies this fiscal year, using residual 
funds [$5 million to $10 million] from 
the F-15 MV ASAT program. 

"So as not to put all our eggs in one 
basket, we're also exploring ground
based laser technology-a chemical 
oxygen/iodine laser called COIL and 
an excimer laser. And we're monitor
ing the laser work in the Strategic De
fense Initiative program." 

Many defense experts, including 
former Defense Secretary Brown, 
have maintained all along that SDI re
search is more likely to lead to ASAT 
weapons than to a system of space
based sensors and weapons that 
would form a full-blown defense 
against ballistic missiles: 

Prominent in SDI research is work 
on land-based lasers, with emphasis 
on relaying their beams to faraway 
places via mirrors in space and on 
keeping those beams from blurring 
and losing their punch as they pass 
through the atmosphere. 

The Air Force Weapons Laboratory 
at Kirtland AFB, N. M., is overseeing 
such work in SDl 's Relay Mirror Ex
periment (RME) and Low-power At
mospheric Compensation Experi
ment (LACE) programs, both of which 
are scheduled to be tested in space 
next year. 

Keeping the intense light of a laser 
beam concentrated and coherent and 
preventing the beam from attenuating 
in the atmosphere is " the key to mak
ing a laser ASAT work," General Ran
dolph declares. 

At an Air Force Association sympo
sium in Omaha, Neb., last June, Lt. 
Gen. Aloysius G. Casey, Commander 
of AFSC's Space Division, pointed out 
that SDI research on surveillance sat
ellites to track spaceborne targets 
that do not emanate intense heat
such as nuclear reentry vehicles (RVs) 
in their post-boost and midcourse 
phases of flight-is also highly impor
tant to the development and eventual 
deployment of advanced ASAT weap
ons. 

"Most of the debate on ASATs has 
centered on the interceptor, but the 
more critical aspect is the ability to 
track the targets," General Casey told 
the AFA symposium audience. "We 
need an improved space surveillance 
system, and the technology is now 
there." 

He said that the existing US 
ground-based system for surveillance 
of objects in space is "not complete" 
in that it "does not allow us to identify 
things that might be launched over 
certain parts of the world." 

As to ASAT weapons, the General 
said: "We' re in a study mode right 

now. We're looking at everything
ground-launched and air-launched. 
We're thinking the problem through, 
but we 're in a bit of a quandary. " 

And the payoff from PDM 37 in the 
form of actual ASAT weaponry is still 
not in hand. 

The Procurement Scandal 
At this writing, payoffs of a different 

sort have engendered a procurement 
scandal that will plague the Pentagon 
and all too many of its contractors 
and their consultants for some time to 
come. 

In mid-June, the Federal Bureau of 
Investigation and the Naval Investiga
tive Service conducted widespread 
searches of the offices of some forty 
officials who work for the Department 
of Defense and in the defense indus
try. 

This dragnet was cast as a result of 
the federal government's previously 
discreet investigation-including 
wiretaps-of what the FBI called "al
legations of fraud and bribery" that it 
had found in weapons-contracting 
circles. 

In the beginning, the investigation 
seemed to be focusing on the trading 
of insider information about con
tracts and potential contracts among 
Pentagon and private-sector individu
als involved in the defense procure
ment business. 

It was said that the value of such 
contracts could amount to tens of bil
lions of dollars when all is said and 
done. There could be ramifications in 
the case beyond those in the narrow 
insider-information category, sources 
said. 

With a federal grand jury having 
been empaneled to look into the mat
ter, many indictments were expected 
later this year or early next. 

As if the Pentagon's budgetary 
woes weren't bad enough, now 
comes a procurement scandal of ap
parently king-size proportions to 
compound the problems of cultivat
ing a pro-defense consensus in the 
country and of keeping the Pen
tagon 's relations with its contractors 
on an even keel. 

There was concern in the Defense 
Department and in the defense indus
try that the scandal would be a set
back for plans to cut companies' risks 
and increase their chances of making 
profits in bidding to develop and build 
high-tech weapon systems. 

Such plans were just beginning to 
capture fancies in the procurement 
circles in the services and the Office 
of the Secretary of Defense when the 
scandal broke. ■ 
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Red Ink on the 
Trade Balance 

By Colleen A. Nash, STAFF EDITOR 
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Aerospace World 

By Jeffrey P. Rhodes, AERONAUTICS EDITOR 

Washington, D. C. * Forced to leave its base at Torrejon, 
Spain, as the result of a new defense 
and mutual cooperation treaty signed 
late last year, the US's 401 st Tactical 
Fighter Wing appears to have found a 
new home in Crotone, Italy. The move 
still has one more hurdle to clear, 
though, before the wing can leave 
Spain for Italy. 

Allied defense ministers meeting in 
Brussels, Belgium, unanimously de
cided on May 26 to formally ask Italy 
to accept the seventy-two F-16s com
prising the 401st TFW. The ministers 
also decided to use NATO Infrastruc
ture Fund monies to accomplish the 
move, which is expected to cost ap
proximately $520 million. 

Congress had prohibited any US 
military construction funds to be 
used for the actual relocation of the 
wing, but the US will pay approxi
mately $12 million for Morale, Wel
fare, and Recreational (MWR) facili
ties at the new base. The US will also 
lease housing on the base, and 
roughly $188 million will be paid back 
to NATO within ten years. 

The Italian government agreed on 
June 4 to the move and in the middle 
of the month named the Sant'Anna 
Airport near Crotone in the Calabria 
region as its choice for the relocation 
site. Other sites considered included 
Morocco and several other sites in 
Italy, including Comiso AB on Sicily, 
where the US is deactivating the 487th 
Tactical Missile Wing, a BGM-109G 
ground-launched cruise missile unit. 

Although the Italian parliament is 
expected to approve the move, its as
sent had not come as of late June. 

The 401 st TFW has to leave Spain 
by May 1991, and if a home had not 
been found, the wing would have 
been deactivated. As it stands now, 
the Air Force will have to select an
other wing, likely one in the continen
tal US, to deactivate in order to meet 
congressionally mandated budget 
ceilings. 

* Work is progressing on the pro
totype installation of a new weather 
radar that can accurately detect the 
location and gauge the severity of 
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such extreme weather conditions as 
tornadoes, hailstorms, and flash 
floods. The Next-Generation Weather 
Radar (NEXRAD) will provide detailed 
information on a storm's internal 
windflow and structure, and this will 
allow meteorologists to provide accu
rate and early warnings to affected 
areas. 

NEXRAD uses Doppler radar to 
measure winds in a storm. Returns 
from water or dust particles moving 
away from the radar are on a different 
frequency from that of particles mov
ing toward the radar. Through the use 
of "false-color" imagery, in which 
winds are assigned colors based on 
intensity and direction, a meteorolo
gist can see where patterns of rotat
ing winds indicate the formation of 
tornadoes. ' 

NEXRAD can detect a tornado 
forming when it is still miles above the 

The Next-Generation 
Weather Radar (NEX

RAD) system uses Dop-
pler radar to measure 
winds in a storm. This 

unusual view shows 
the bottom of the twen

ty-eight-foot-diameter 
NEXRAD antenna, 

which uses a pencil
thin beam to detect 

and measure precipita
tion, dust, or ice In the 
atmosphere. A typical 
scanning pattern wlll 
provide weather up

dates of the entire 
area every five or six 

minutes. 

earth, thus allowing twenty minutes 
or more to get a warning to the area 
where the twister will likely touch 
down. NEXRAD will also be able to 
predict windshear patterns when the 
radar is situated near airports. 

Because NEXRAD can also provide 
a detailed picture of the spatial dis
tribution of a storm's water content, 
correlating the radar's estimate with 
data from rain gauges will allow for 
more accurate forecasts of precipita
tion amounts and location. This in 
turn helps the National Weather Ser
vice (NWS) predict flash floods. 

NEXRAD consists of four principal 
parts-an unattended radar acquisi
tion (RDA) tower, the RDA transmitter/ 
receiver and signal processor, the ra
dar product generator (RPG), and the 
principal user processing (PUP) ter
minal, at which the meteorologist in
terprets the data and issues appropri-
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ate warnings. All of the parts will be 
linked by microwave transmission or 
fiber optic cable. 

The first RDA tower was finished in 
late May at Norman, Okla., near the 
National Severe Storms Laboratory. 
The complete NEXRAD installation is 
scheduled to be up and running by 
October. Test and evaluation are to be 
completed in May 1989. Unisys, NEX
RAD 's prime contractor, is then 
scheduled to install ten more radars 
as part of initial production. Even
tually, between 175 and 195 NEXRAD 
radar sites will be installed in the US 
and at military locations overseas. 

The $450 million NEXRAD program 
is sponsored by the Departments of 
Commerce (lead agency), Transporta
tion, and Defense. The systems will be 
used by the NWS, the Federal Aviation 
Administration (FAA), and the Air 
Force's Air Weather Service and the 
Navy's Oceanography Command. 

* The Defense Advanced Research 
Projects Agency (DARPA) and the Air 
Force are working together to exploit 
computer data bases in ways that will 
automate many of the tasks needed to 
survive in a future air war. The Pilot's 
Associate (PA) project will use artifi
cial intelligence (Al) techniques to 
provide backup in such mission-crit
ical areas as navigation, weapons 
control, damage assessment, elec
tronic warfare, and even "big picture" 
tactical planning. 

PA was started as a way of seeing if 
pilot overload could be overcome 
through computer automation. Expe-
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No, you don't need 
quarters to get this one 
to work. This notional 
fighter cockpit mockup 
uses PIiot's Associate 
(PA) program 
technologies to help 
the pilot handle the 
work load on a 
"mission" over the 
German border. The 
screen on the left is tor 
monitoring aircraft and 
weapon systems, the 
middle screen is a 
detailed tactical 
display, and the screen 
on the right depicts the 
territory being flown 
over. Lockheed built 
this PA mockup. 

rience shows that eighty percent of 
air combat pilots who are shot down 
were hit by threats they were never 
aware of. Despite on-board systems, 
pilots are liable to be deprived of sit
uational awareness, and losses could 
result because of it. 

One of the two contractors involved 
in the effort, Lockheed Aeronautical 
Systems Co.-Georgia, demonstrated 
for the first time on June 2 how PA 
might work in practice. Its object: to 

show how a prospective trouble
plagued mission flown over the Ger
man border could be handled by sev
eral Al bases working together. 

Lockheed's work is part of the 
Demo 2 stage of a four-part feasibility 
project that is designed to see how 
the aims of PA can be met in practice. 
Things have gone so well that the pro
gram has recently been refocused to 
include installation in an actual but 
undetermined aircraft. 

To show how their version of PA is 
working, Lockheed has set up a 
"cockpit" consisting of three large 
color TV monitors at its Marietta, Ga., 
plant. 

The screens are used to show a vari
ety of functions. The left screen is 
used to display aircraft and weapon 
system information, while the middle 
one is a detailed tactical display. On 
the right, engineers have set up an 
"enhanced" tactical display with a 
larger picture of the territory being 
used for the mission, a so-called "big 
picture" view. 

During a forty-five-minute demon
stration, the aircraft "takes off," expe
riences first minor, then major, power 
problems, and then maneuvers to 
deal with a flight of Tu-26 Backfire 
bombers and escorting MiG-29 
Fulcrum fighters. PA warns the pilot of 
threats and shows safe passages 
through the maze of missile belts de
fending the cross-border territory. 

A unique feature of PA is a special 
"template" that appears on the 
screen and that outlines exactly how 
the aircraft threat signature looks at 

More and more of Air Training Command's Cessna T-37Ss are sporting a new dark• 
blue-and-white paint scheme. ATC officials worked with maintenance troops, pilots, 
safety officers, and aviation artist Keith Ferris to come up with the new design. The 
paint Job Is easy to maintain, hides the soot from the engines, and helps In formation 
training. It w/11 take almost three years to paint the entire 644-plane fleet. 
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* PURCHASES-DARPA awarded 
four contractor teams hardware-de
velopment phase (Phase One) con
tracts for the Microwave/Millimeter
wave Monolithic Integrated Circuits 
(MIMIC) program. Under the three
year contracts, the four teams will de
velop a variety of microwave and/or 
millimeter-wave monolithic-format in
tegrated circuit chips, primarily from 
gallium arsenide. The chips are ex
pected to be of great value for radar, 
electronic warfare, communications, 
and smart munitions. Martin Mariet
ta/ITT ($49.3 million), TRW ($57.5 mil
Ii on), Raytheon/Texas Instruments 
($68.6 million), and Hughes/General 
Electric ($50.05 million) are the team 
leaders. 

Hughes Technical Services Corp. 
of Long Beach, Calif., was awarded a 
$1 .5 million contract from Air Force 
Systems Command's Electronic Sys
tems Division on June 16 to install, 
operate, and maintain a "portal moni
toring system" at a Soviet missile 
plant as part of the verification pro
cess for the Intermediate-range Nu
clear Forces (INF) Treaty. The system 
will monitor production at the Vot
kinsk Machine Building plant, which 
had been building SS-20 missiles. 
The initial contract calls for one 
month of operations and mainte
nance of the system, but the contract 
could be worth $24 million over five 
years if all options are exercised. 

In mid-May, England, Germany, 
and Italy signed a Memorandum of 
Understanding (MOU) to proceed 
with full-scale development (FSD) of 
the European Fighter Aircraft (EFA). 
Spain, the fourth partner in the next
generation fighter project, had not 
signed the MOU at press time. Total 
development costs are expected to be 
$10.07 billion, and first flight of the 
prototype is expected in 1991 . The 
number of aircraft to be produced has 
not been finalized. Another fighter 
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Employment Service 

Watch for details on a new member
ship benefit in next month's A1R 
FORCE Magazine. Through an exclu
sive arrangement with Employment 
Transition Service, an organization 
chartered to translate Air Force 
skills into job categories sought by 
the private sector, AFA will be able to 
help get your name and Information 
on your job skills into the hands of 
companies that are looking for help. 
This service will be free of charge to 
AFA members. 

aircraft set to fly in 1991, Dassault
Breguet's Rafale, also recently got 
the go-ahead from the French govern
ment to begin FSD. Both EFA and 
Rafala are scheduled to be opera
tional in 1996. 

Westinghouse and Rockwell Inter
national were awarded contracts in 
mid-May to begin full-scale engineer
ing development (FSED) of the 
Peacekeeper Rall-Garrison system. 
Westinghouse Electric's Marine Divi
sion in Sunnyvale, Calif., was awarded 

a $167 million contract for develop
ment and test of the Missile Launch 
Car (MLC), which includes the railcar 
and systems for missile-canister erec
tion and launch of the LGM-118A 
Peacekeeper ICBM. Rockwell's Auto
netics Electronics Systems Division 
of Anaheim, Calif., was awarded a 
$161. 7 million contract for develop
ment and test of the Launch Control 
System (LCS), Launch Control Car 
(LCC), and a security car. Both con
tracts run for five years. Plans calf for 

Senior Staff Changes 

PROMOTIONS: To be Lieutenant General: Gordon E. Fornell. 
To be Major General: John P. McDonough. 
To be Brigadier General: Barbara A. Goodwin; Donald J. Harlln. 
To be ANG Major General: John Anderson, Jr. ; Edward J. Philbln. 
To be ANG Brigadier General: Michael Adams; David T. Arendts; Charles J. Bowling; 

Nicholas Eremita; Don E. Follis; Dennis B. Hague; Frederick A. Keith, Jr.; James E. Kintzi; 
Gary C. Nelson; David L. Quinlan; Jerald D. Slack; John C. Stafford; Gerald W. 
Swartzbaugh; Joseph A. Washington; John W. Wood. 

RETIREMENTS: 8/G Charles W. Bartholomew; L/G James R. Brown; L/G Murphy A. 
Chesney; B/G Richard L. Craft; Gen. Jack I. Gregory; 8/G William L. Hiner; 8/G Paul A. 
Maye; 8/G James M. Rhodes, Jr. 

Also, L/G Truman Spangrud; B/G Charles F. Stebbins; B/G Norman R. Thorpe; L/G 
William E. Thurman; M/G William T. Twinting; M/G Gordon E. WIiiiams. 

CHANGES: B/G Stephen B. Croker, from Ass't DCS/P&P, Hq. SAC, Offutt AFB, Neb., to 
DCS/P&P, Hq. SAC, Offutt AFB, Neb., replacing 8/G (M/G selectee) George W. Larson, 
Jr .... B/G Howell M. Estes Ill, from Cmdr., 14th AD, SAC, Beale AFB, Calif., to Ass't DCS/ 
P&P, Hq. SAC, Offutt AFB, Neb., replacing 8/G Stephen 8 . Croker . .. M/G (L/G selectee) 
Gordon E. Fornell, from Sr. Mil. Ass't to Sec'y of Defense, OSD, Washington, D. C., to 
Cmdr., Hq. ESD, AFSC, Hanscom AFB, Mass., replacing retiring L/G Melvin F. Chubb, 
Jr . ... Col. (BIG selectee) Tlmothy D. GIii, from IG, Hq. PACAF, Hickam AFB, Hawaii, to 
Dep. Cmdr., Joint Task Force Middle East , USCENTCOM, Navy Mobile Units ... Col. (BIG 
selectee) Barbara A. Goodwin, from Ass't for Nursing Svcs., Hq. MAC, Scott AFB, Ill. , to 
Chief, USAF Nurse Corps, Hq. USAF, Bolling AFB, D. C., replacing retiring BIG Carmelita 
Schimmenti. 

Col. (BIG selectee) Donald J. Harlin, from Command Chaplain, Hq. TAC, Langley AFB, 
Va. , to Dep. Chief of Chaplains, Hq. USAF, Bolling AFB, 0 . C., replacing 8 /G (MIG selectee) 
John P. McDonough ... Col. (B/G selectee) Kenneth F. Keller, from Exec. Officer to Dep. 
USCINCEUR, Hq. USEUCOM, Vaihingen, Germany, to Cmdr., 14th AD, SAC, Beale AFB, 
Calif .. replacing BIG Howell M. Estes Ill ... BIG (MIG selectee) George W. Larson, Jr., from 
OCS/P&P, Hq. SAC, Offutt AFB, Neb., to Dep. Comptroller, Budget. SAF/ACB, Hq. USAF, 
Washington , D. C., replacing M/G Leo W. Smith II . . . B/G Robert M. Marquette, Jr., from 
Cmdr., 12th AD, SAC, Dyess AFB, Tex., toCmdr., 12th AD, SAC, Ellsworth AFB, S. D .... 8/G 
(M/G selectee) John P. McDonough, from Dep. Chief of Chaplains, Hq. USAF, Bolling AFB, 
D. C., to Chief of Chaplains, Hq. USAF, Bolling AFB, D. C., replacing retiring MIG Stuart E. 
Barstad. 

B/G Raymund E. O'Mara, from Cmdr., 40th AD, SAC, Wurtsmith AFB, Mich ., to Cmdr., 
57th AD, SAC, Minot AFB, N. D., replacing 8/G John L. Borl ing ... B/G David J. Pederson, 
from Cmdr., 42d AD, SAC, Eaker AFB, Ark. , to Cmdr., 42d AD, SAC, Grand Forks AFB, 
N. D .... M/G Leo W. Smith II, from Dep. Comptroller, Budget, SAF/AC::.:8 , Hq. USAF, 
Washington, 0 . C., to Ass't DCSIP&O, Hq. USAF, Washington, D. C., replacing MIG (UG 
selectee) Anthony J. Burshn ick ... B/G WIiiiam T. WIiiiams IV, from Exec. Dir., Joint 
Strategic Defense Planning Staff, Hq. USSPACECOM. Peterson AFB, Colo. , to Dep. Cmdr., 
Canadian NORAD Region, and Cmdr., 4722d Support Sqdn., TAC, CFB North Bay, Canada, 
replacing retiring B/G Richard A. Ingram. 

SENIOR ENLISTED ADVISOR CHANGE: CMSgt. Charles F. Joseph, to SEA, Hq. 
AFRES, Robins AFB, Ga., replacing CMSgt. Richard E. Russell. ■ 
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the first of twenty-five two-missile 
trains to be operational by 1991. 

A team led by Control Data Corp. 
was awarded a $118.6 million contract 
in mid-May for the Advanced Tactical 
Air Reconnaissance System (ATARS) 
that will replace the camera and film 
system currently used in tactical re
connaissance aircraft. ATARS con
cictc of an electro optical suite that 
will allow airl;r~ws to review and edit 
reconnaissance imagery before 
transmitting it to ground stations. 
This capability will allow command
ers to see target information within 
minutes, rather than within hours, of 
the aircraft's scanning of the target. 
ATARS, which can be used in all 
weather and at night, will be installed 
in Air Force RF-4Cs and in the TARPS 
(Tactical Air Reconnaissance Pod 
System) pods used on Navy F-14Ds 
and F/A-18s. 

* DELIVERIES-Pratt & Whitney de
livered the first F117-PW-100 engine 
for the C-17 airlifter to McDonnell 
Douglas in ceremonies at P&W's Mid
dletown, Conn., plant on May 18, five 
months ahead of schedule. The en
gine, a derivative of the PW2040 com
mercial powerplant, will be shipped 
to LTV in Fort Worth, Tex., where it will 
be installed in its nacelle. The engine 
will then be tested at McDonnell 
Douglas's facility at Quartzsite, Ariz. 
(For more on the C-17 program, see 
"The First C-17" on p. 54 of this issue.) 

The Westinghouse Electronic Sys
tems Group in Baltimore, Md., deliv
ered the 1,000th AN/ALQ-131 elec
tronic countermeasures pod to the 
Air Force on June 14. The pod pro
vides coverage for tactical aircraft 
against radar-guided antiaircraft ar
tillery and airborne and surface-to-air 
threats. In eleven years of production, 
Westinghouse delivered 659 Block I 
versions of the pod and is delivering 
the improved Block II configuration at 
a rate of twelve per month. 

Martin Marietta delivered the first 
production targeting pod for the 
Low-Altitude Navigation and Target
ing Infrared for Night (LANTIRN) sys
tem to the Air Force in ceremonies at 
the company's Electronic Systems Di
vision's Orlando, Fla., facility on June 
23, five weeks ahead of schedule. 
Since July 1983, pilots have flown 
LANTIRN-equipped F-16s for 1,300,-
000 nautical miles over 3,700 hours, 
half of those hours at night. The 
2,000th test mission was recently 
flown at the Air Force Flight Test Cen
ter at Edwards AFB, Calif. LANTIRN 
testing with the F-15E is scheduled to 
begin in August. 

* MILESTONES-A "tip of the hat" 
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or, in this case, tip of the "wrench" 
goes out to SSgt. Samuel L. Dixon, a 
KC-10tanker head crew chief with the 
22d Aerial Refueling Wing at March 
AFB, Calif. On May 14, Sergeant Dix
on's plane, nicknamed "Sha mu," 
achieved the near-unbelievable rec
ord of 500 consecutive on-time take
offs. This is believed to be an all-time 
USAF record for prompt departures. 
The streak for the KC-10 (serial 
number 84-0187) began on June 26, 

1985. Plaques were presented to Ser
geant Dixon, SrA. Robert L. Chance, 
Jr., A1 C Gary L. Miolen, and Arnn. 
John H. Donnelly II in recognition of 
their achievement. MSgt. William S. 
Jackson IV, the head crew chief for 
part of the streak, was also honored. 

The first test firing of the Excimer 
Moderate-powered Ramen-shifted 
Laser Device (EMRLD-or "emer
ald") was successfully carried out 
on May 21 at the White Sands Missile 
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Leadership is the quality of being a leader, of having the 
capacity to take a position at the front. 

Since 1948, Vitro Corporation has met changing 
national security needs with the innovative, sound 
approaches to systems engineering challenges which have 
earned us a leadership role. But, that is just part of 
our story. 

Vitro provides the technostructure - a network of 
professionally skilled managers - to achieve an 
operating environment for technological leadership in 

Systems Engineering 

"Vitro has earned its position of industry leadership 
with hard-working, dedicated employees and 

successful per/ ormance for our clients for 40 years. " 

Mercade A. Cramer, Jr. 
Chief Executive Officer 

"With over 6,300 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. " 

~ r!d o/ Raymond F. Carlin, Jr. 
Chief Operating Officer 

the engineering and software disciplines essential to 
successful weapons systems development and acquisition. 

Diversified technological investments have been a 
vital ingredient to Vitro success. Through a carefully 
selected diversity of key research and development 
projects and effective corporate partnering, we assure the 
technological balance necessary to fully meet our clients' 
program requirements. 

Vitro is ready to meet your systems engineering needs 
- to put technology to work. Give us a call today. 

Software Engineering 

CORPORATION 
The Art of Management I The Science of Engineering 

14000 Georgia Avenue, Sliver Spring, Maryland 20906-2972 
For information call our Business Development Director, (301) 231-1300 

A UnH of 1he Penn Central Fedaral Syatame Company 
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Range in New Mexico. EMRLD pro
duces an intense (which translates 
into destructive) beam of light that 
will travel extremely long distances. 
The laser produced single pulses of 
light lasting approximately one-mil
lionth of a second each and contain
ing energies of fifteen to twenty 
joules. The Air Force Weapons Labo
ratory at Kirtland AFB, N. M., devel
oped the laser, and AVCO Research 
Laboratory served as the prime con
tractor. 

Neal B. Goldberg, an eighteen
year-old from Fairfax Station, Va., was 
honored on May 19 as the 20,000,-
000th man to register for the draft 
since registration was reestablished 
in 1980. Selective Service reports that 
ninety-six percent of men between 
the ages of eighteen and twenty-five 
have registered for the draft. Current 
laws prohibit giving federal jobs or 
student aid to those men who have 
not registered. 

The 90th Strategic Missile Wing at 
F. E. Warren AFB, Wyo., celebrated Its 
twenty-fifth anniversary on July 1. 
The wing's 200th LGM-30B Minute
man I missile was placed on alert June 
15, 1965, and the last of those missiles 
was replaced with LGM-30G Minute
man Ill missiles on January 2.6, 1975. 
The first LGM-118A Peacekeeper 
ICBM was installed in the base's 
12,600-square-mile complex on June 
12, 1986. F. E. Warren is the only base 
where the Peacekeeper missiles will 
be housed in silos. 

On May 26, the Civil Air Patrol 
marked the fortieth anniversary of 
its designation by Congress as the 
only official Air Force auxiliary. The 
CAP today has fifty-two wings and 
nearly 2,000 subordinate units. The 
organization 's 73,000 members do
nate approximately 4,000,000 hours 
of volunteer service per year in 
providing emergency services, aero
space education, and development of 
cadets in the program. 

Lt. Gen. Frank E. Petersen, Jr., who 
in 1952 became the Marine Corps's 
first black aviator, will retire this 
month after a thirty-eight-year career. 
General Petersen, who was the only 
black in the Corps of flag rank, flew 
350 combat missions in Korea and 
Vietnam and at one time held the dis
tinction of being both the Silver Hawk 
in the Marines and the Navy's Gray 
Eagle, honors bestowed on the oldest 
aviator on active duty and still flying . 

* NEWS NOTES-The Air Force's 
new operations-management ca
reer field will allow 500 pilots and 
navigators to return to flying status. 
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Look for Commitment ••• 

At 
Sabreliner 

Sabreliner Corp. is increasingly recognized for its long-term commit
ment to military and government aircraft programs. 

Sabreliner provides highly competent and competitive Service Life 
Extension Programs (SLEP) as well as major airframe and systems 
modifications. 

Our competence is proven by past and current performance, deliver
ing on schedule the AT-33 Advanced-Attack Trainer and the T-39A/B 
SLEP under Air Force contracts. 

Sabreliner breathed new life into the venerable Lockheed T-33 with 
structural enhancements and improved avionic/armament systems. 
Today they are flying training missions for Ecuador and additional 
upgraded aircraft have been ordered. 

Sabreliner designed, tested and built the structural kit that doubled 
the authorized service life of the USAF T-39 trainer/transport to 
45,000 flight hours. 

Sabreliner's demonstrated ability to accomplish technical require
ments, manage subcontractors and produce a quality product that 
supports the government's needs makes it a logical choice for other 
Department of Defense programs. 

SABRELINER CORPORATION 
Government Operations 

6161 Aviation Drive - St. Louis, MO 63134 
Telephone: 314/731-2260 Telex: 44-7227 

The new career field combines such 
areas as base survivability, base op
erations, operations and training, and 
adjutant and command post duties 
into one nonrated specialty. The new 
career field has nearly 1,100 officer 
slots structured from lieutenant 
through colonel. All rated officers are 
to be withdrawn from the 19XX career 
field by the mid-1990s. 

Air Force Systems Command 
plans to sell its thirteen remaining 

aircraft factories. The plants are all 
that are left of the more than 100 fac
tories that were government-owned at 
the end of World War II. AFSC is offer
ing the contractors currently occupy
ing the plants first option on the 
buildings, with the other services get
ting second choice. If no buyer is 
found, the plants could go up for pub
lic sale. The Air Force is selling the 
buildings, which cost $834 million to 
build and would cost approximately 
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$3.4 billion to replace, because the 
cost of upkeep and repairs has be
come prohibitive. General Dynamics 
builds F-16s in Air Force Plant 4 in 
Fort Worth, Tex., and Northrop is 
building the new B-2 bomber in Air 
Force Plant 42 in Palmdale, Calif. 

The Navy carried out on May 25 the 
eleventh successful test in twelve at
tempts of the Lockheed UGM-133A 
Trident II, or D5, sea-launched bal
listic missile. The night launch was· 
made from a flat pad at Cape Ca
naveral AFS, Fla., and the unarmed 
missile impacted in the Eastern Test 
Range in the Atlantic. The tenth suc
cessful test was achieved on April 28. 
The Navy plans approximately eight 
more tests of the D5 before launch 
tests from a submarine. 

In mid-June, the Royal Australian 
Air Force completed the first stage of 
flight tests with the Texas Instru
ments AGM-88A high-speed anti
rad iation missile (HARM) on its 
F-111 C aircraft. Further development 
and testing are required to integrate 
the aircraft avionics and the HARM so 
that the missile can be programmed 
to attack particular radar targets. The 
second round of tests has not been 
scheduled. 

The Air Force's buildings may be 
safer than was originally thought . 
Only 4.8 percent of the buildings 
tested for radon on 135 Air Force 
bases around the world showed high
er-than-normal accumulations of the 
naturally occurring radioactive gas. 
More than 4,000 buildings on ninety
three Stateside and forty-two over
seas locations were tested for the gas, 
which can cause lung cancer. The 
bases showing the highest con
centrations of radon were Andersen 
AFB, Guam, and Peterson AFB and 
the Air Force Academy in Colorado. 

The fourth of five tests of the re
designed Space Shuttle Solid Rocket 
Booster (SRB) was successfully car
ried out on June 14 at the Morton 
Thiokol plant near Brigham City, 
Utah. The fifth test, scheduled for late 
July, will include several severe flaws. 

And from the "At Last, Success" de
partment, the external tank for the 
first Shuttle mission (STS-26) since 
the Challenger disaster was mated on 
June 8 to the two SRBs in the Vehicle 
Assembly Building (VAB) at the Ken
nedy Space Center in Florida. The 
Shuttle Orbiter Discovery was towed 
to the VAB on June 21, and mating 
was to have been completed by the 
end of the month. Discovery will be 
rolled out to Pad 39B in July, and 
launch is currently scheduled for ear
ly September. ■ 

32 

CMSgt. James Linman, the superintendent of the 432d Security Police Squadron at 
Misawa AB, Japan, Is one of a handful of people in the Air Force who have served 
past thirty years. Chief Linman notes that despite advanced communications and 
weapons, "the Air Force st/II doesn't completely trust electronic gadgets when it 
comes to guarding aircraft ... because nothing beats the eyes and reactions of a 
human being." Chief Linman will retire in two years. 
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FOR GOVERNMENT RATES 
WORLDWIDE 

WE'VE GOT THE ncm. 
Our l 988 Government Rate Directory is your ticket to great savings 

with special Government Rates at over l 200 participating Holiday Inn® and 
Holiday Inn Crowne Plaza® hotels in 41 countries. Rates that will help you stay 
within your per diem without sacrificing comfort or service. 

Why not send for your free copy today? And then call toll-free 1-800-HOLIDAY 
to reserve the convenient, reliable accommodations you've come to depend on all 
over the world. But make your travel plans early, because Government Rates rooms 
are limited and subject to availability. Most participating hotels also extend their 
Government Rates to cost-reimbursable contractors. 

To get your free copy of our 1988 Worldwide 
Government Rate Directory, just complete 
the ticket below. 

CALL 1-800-HOLIDAY OR YOUR TRAVEL AGENT . 



Capitol Hill 

Washington, D. C. 
Appropriations Actions 

The House passed an FY '89 de
fense appropriations bill consistent 
with the $299.5 billion defense bud
get authority and $294 billion in out
lays approved in the authorization 
bills. (Budget authority is legal au
thority to obligate for funds to be ex
pended; outlays are funds actually to 
be spent in a given fiscal year.) The 
Senate Appropriations Committee 
(SAC) approved the same top-line de
fense figures in its bill. The bills differ 
in many specifics. 

The SAC approved $50 million for 
the Small ICBM and $687 million for 
Peacekeeper rail-garrison basing 
R&D. The House funding priorities 
were reversed-$600 million for the 
SICBM and $100 million tor Peace
keeper rail-garrison. The Air Force 
favors cancellation of the SICBM be
cause of tight budgets. 

The SAC approved $4.1 billion tor 
SDI ; the House approved $3.5 billion . 
The SAC also approved thirty-six 
F-15Es, while the House approved for
ty-two. The SAC passed only a minor 
cut in the $3.1 billion aircraft-spares 
request; the House chopped $339 
million. The House bill calls for a four 
percent military pay raise, while the 
Senate unit approved the requested 
4.3 percent raise. The House okayed 
the $54 million pilot bonus request, 
subject to submission by the Secre
tary of Defense of a comprehensive 
pilot-retention program. The SAC ap
proved $30 million. 

Authorizations Stuck 
The conference to resolve differ

ences between the House and Senate 
FY '89 defense authorization bills is 
stuck, at this writing, over provisions 
that pertain to obligations to hire la
bor tor government contracts at pre
vailing local wages. According to 
committee staffers, however, other 
tough issues have been resolved. 

The conferees agreed to fund the 
Small ICBM at $250 million and 
Peacekeeper rail-garrison basing 
R&D at $250 million. Another $250 
million can be allocated to one pro
gram or the other by the new Adminis-
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tration in January 1989. The Senate 
had earmarked $50 million for the 
Small ICBM and $700 million for 
Peacekeeper rail-garrison basing; the 
House provided $600 million for 
SICBM and $100 million for Peace
keeper basing. SDI was funded at $4.1 
billion, a compromise between $3.5 
billion approved by the House and 
$4.5 billion by the Senate. The confer
ees agreed to a four percent military 
pay raise. 

Industrial Base 
Senate provisions to require nego

tiations to eliminate "offset" arrange
ments (that require US spending or 
investment in a nation purchasing US 
weapon systems to offset the pur
chase cost), expand the use of com
mercial items, and allow establish
ment of a defense production innova
tion center were approved. Some 
House "Buy American" provisions 
were adopted with modification. 

Drugs 
The compromise bill now assigns 

DoD a new mission : interdiction of 
illegal drugs. Military personnel, how
ever, will not have the power to make 
arrests. The conferees agreed to de
vote $300 million of the defense bud
get, taken from other defense ac
counts, to this mission. 

The Air Force role will center on 
radar surveillance of the US southern 
borders. 

Arms Control 
A House provision to restrict under

ground nuclear tests to one kiloton 
was substantially modified. The com
promise measure requires creation of 
a program that would assure the safe
ty and reliability of nuclear warheads 
in the event that a very low test thresh
old or a test ban is negotiated. 

The conferees also agreed to re
quire a report from the Department of 
Defense defining "depressed trajec
tories" and to ban ballistic missile 
tests that fit that definition sixty days 
thereafter. The House had banned 
such tests; the Senate had not. 

Provisions were adopted that per
mit a slight rise in the number of mul-

tiwarhead nuclear delivery platforms 
(ICBMs, SLBMs, and bombers with 
long-range cruise missiles). These 
provisions limit the US to platform lev
els that are very close to those pre
scribed in the SALT II Treaty. As earlier 
approved by both the House and Sen
ate (erroneously reported last month 
in this column as approved only by 
the House), SDI testing was confined 
to meet the "narrow" interpretation of 
the ABM Treaty. 

Base Closing 
The bill to create a commission that 

would expedite military base closures 
may be getting caught in a political 
quagmire that could complicate final 
approval. 

The House Armed Services Com
mittee (HASC), Government Opera
tions Committee, and Merchant Ma
rine and Fisheries Committee all 
offered different versions of the bill. 
The original bill, sponsored by Rep. 
Dick Armey (R-Tex .) and others , 
would establish a special one-time 
commission that would submit to the 
Secretary of Defense a list of bases to 
be closed. The Secretary could accept 
or reject the list. The Senate approved 
a version similar to the original. 

While the Senate bill provides up to 
$300 million to cover the cost of clos
ings, the HASC version would require 
DoD to request funding tor closing 
specific bases. Each specific request 
would be subject to congressional 
approval. The HASC bill would also 
require Pentagon reports on the so
cioeconomic and environmental im
pact of each base closing. Environ
mental cleanup of each base would 
be required within five years of 
closure, eliminating the option of re
stricting access to dangerous areas. 

The Government Operations Com
mittee included a provision that 
would require congressional approval 
of the commission 's list. The Senate 
bill would require approval of the base 
closings only by the Secretary of De
fense. The bases would be closed un
less Congress voted to reject the en
tire list. 

The House was to consider the 
base-closing proposals during July. ■ 
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The U.S. Air Force has selected 
Atlas II as their new 6,000-pound class 
medium launch vehicle. And inaugu
rated a new way to do business in space. 

In addition to building 11 launch 
vehicles, General Dynamics Space 
Systems Division will provide a 

complete package of services which 
includes research and development, 
production, systems tests and 
integration, launch preparations and 
launch operations. 

Atlas II will boost 10 Defense Satellite 
Communications System satellites and 



one Space Test Program satellite 
beginning in 1991 and continuing 
throughout the decade. A derivative 
launch vehicle, Atlas IIA, will also be 
available for commercial missions to 
complement the current Atlas I. 

Atlas, born as an Air Force program, 

has reliably served both government 
and private customers for nearly 30 
years. Today, the new Atlas II is proud 
to be back in uniform. 

GENERAL DYNAMICS 
A Strong Company For A Strong Country 



The United States does not have 
enough airlift and sealift to meet its 
military commitments. Airlift finally 
seems headed in the right direction, 
though. The outlook for sealift is grim. 

ThePower
Projection 
Shortfall 
THE conventional defense of 

Western Europe depends on 
prompt reinforcement by combat 
units from the United States. Within 
ten days of a decision to mobilize, 
the US is committed to raise its 
strength in Europe to ten Army divi
sions, sixty tactical fighter squad
rons, and one Marine amphibious 
brigade. 

The United States cannot meet 
that commitment. It does not have 
enough airlift and sealift to deploy 
the forces and the support they 
would require. 

According to the Pentagon, US 
force-projection capability-an ag
gregate measure that includes air
lift, sealift, and prepositioned 
equipment, munitions , and sup
plies-has roughly doubled since 
1980. That's true. But that progress 
is still insufficient, which gives 
some indication of how bad the sit
uation had been. 

In October 1978, the federal gov
ernment conducted its first full
scale simulated mobilization exer
cise in thirty years. Twenty-four 
military organizations and thirty ci
vilian agencies took part. The exer
cise was called "Nifty Nugget," and 
the scenario sent 400,000 troops to 
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Europe in response to a fast-break
ing conventional attack. 

The results of the simulation were 
horrifying. The 400,000 troops were 
killed in the first few weeks. They 
ran out of artillery shells , tank 
rounds, and other ammunition. 
Their supplies were still floating in 
the Atlantic or waiting at US ports 
when the exercise ended after twen
ty-one days. 

Mobilization plans fell apart un
der pressure . There were huge gaps 
in understanding among the play
ers. They could not even agree on a 
definition of "mobilization." Mili
tary Airlift Command got twenty
seven validated requests to move 
the same unit to twenty-seven dif
ferent places . Airlift fell short, de
spite augmentation by the reserves 
and commercial airliners. MAC 
could handle only about a tenth of 
the outsize cargo it was called on to 
take to the battlefront. Coordina
tion among the services was hap
hazard. 

Nifty Nugget set the stage for the 
gains in force-projection capability 
that came in the 1980s. It also led to 
the creation of US Transportation 
Command. TRANSCOM, activated 
last October, places critical compo-

BY JOHN T. CORRELL 
EDITOR IN CHIEF 

The United States is 
committed to raising 

Its strength In Europe 
to ten Army divisions 

in the event of war 
there, but the na

tion's force-projec
tion resources would 

be hard-pressed to 
move that many 

troops and the equip
ment and supplies 

that they would need 
to sustain combat op
erations. Here, para

troopers hit the silk 
during an airborne 

exercise. 
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One approach to 
force projection is to 

preposition equip-
ment and supplies at 

critical overseas lo
cations. These mari
time prepositioning 
ships contain a vir

tual supermarket of 
combat-supporting 

supplies. But preposi
tioning can shoulder 
only so much of the 

burden. Sealtft would 
be called on to ca"y 
the bulk of the load, 
but US sealift assets 

are woefully 
inadequate. 

nents of MAC, the Navy's Miiitary 
Sealift Command, and the Army's 
Military Traffic Management Com
mand under unified control. This ar
rangement promises to improve ef
ficiency and coordination, but it 
does not resolve the basic shortage 
of resources. 

Gen. Duane H. Cassidy, Com
mander in Chief of TRANSCOM, 
told the Senate last April that "we 
simply do not have enough airlift or 
sealift, nor are we closing the gap. 
Although we have made progress in 
increasing airlift capacity, we still 
face shortfalls. Strategic sealift is 
encountering a steep, rapid de
cline." 

In hi~ new role, General Cassidy 
also keeps his old command, MAC, 
whose airlifters are the healthiest 
element in force projection. The 
C-141 StarLifters have been 
stretched by twenty-three feet, giv
ing them thirty percent more capac
ity. They have further been retrofit
ted for aerial refueling. A rewinging 
of the big C-5s, using stronger mate
rials, has added 30,000 hours to the 
service life of each of those aircraft. 
The Air Force is buying fifty C-5Bs 
for MAC and sixty KC- lOs--com
bination tanker-airlifters-for Stra-
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tegic Air Command. There have 
been significant improvements in 
the Civil Reserve Air Fleet, modi
fied commercial airliners that in 
wartime would perform nearly all 
troop movement and carry twenty
five percent of the air cargo. 

Work begins this month on the 
C-17 intertheater-intratheater air
lifter (see "The First C-17," p. 54). 
The Air Force can presently pro
vide 45,400,000 ton-miles per day of 
airlift. That is well short of the es
tablished requirement for 66,000,-
000, but at least the trend is in the 
right direction. 

The Sealift Shortfall 
Not so with sealift. In any major 

overseas deployment, about ninety
five percent of the dry cargo and 
ninety-nine percent of the petroleum 
products would go by sea. Since 
1980, the Navy has acquired eight 
Fast Sealift Ships, container vessels 
that move at speeds above thirty 
knots and that have been converted 
to a roll-on/roll-off configuration for 
combat unit equipment. 

But strategic sealift still depends 
heavily on the merchant marine 
fleet. The number of merchant ships 
the Navy could activate from its 

-USN photo by PH1 D, E, Erickson 

Ready Reserve Force increased 
from zero in 1980 to ninety-six to
day. These measures have been 
helpful, but the overall outlook is 
grim. The merchant marine and the 
maritime industry are in trouble. 

"Today we cannot meet the na
tional commitment of ten divisions 
to Europe in ten days for several 
reasons, including the lack of imme
diately available shipping," General 
Cassidy says. "Dollars alone will 
not cure the extensive problems that 
this industry faces. The Depart
ments of Defense and Transporta
tion, in conjunction with the civil 
sector, including both unions and 
shipowners if necessary, must 
spearhead a national effort to re
vitalize our commercial maritime 
industry." 

The President's Commission on 
the Merchant Marine and Defense 
reported recently that "the current 
inventory of ships suitable for stra
tegic sealift is inadequate to meet 
the requirements of even a single
theater conflict" and that by the turn 
of the century it will be impossible 
for the United States to fulfill its 
national strategy with its own sealift 
resources. 

Estimates of the shortfall in sea-
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lift vary, but General Cassidy says 
that "at this point, defining the exact 
number of ships sufficient to do the 
job is not as critical as recognizing 
the continuing downward trend in 
ships available." He told Congress 
that the state of the maritime indus
try is "the most disturbing situation 
I have encountered since assuming 
command of USTRANSCOM." 

Since 1980, the US flag commer
cial fleet has declined from 843 ac
tive ships to 369. By the year 2000, 
there will be only 220. Domestic 
shipyards have not begun work on 
an American flag vessel since 1985, 
and no merchant ships are presently 
under construction in US ship
yards. The merchant marine work 
force has declined sixty percent 
since 1970 and is still dropping. Sev
enty-six US shipyards or ship repair 
facilities have closed since 1982, 
and thirty-eight major drydocking 
facilities have shut down. This, of 
course, would make it harder for the 
Navy to reactivate reserve ships 
quickly or to repair battle damage. 

The Next Big Step 
Much of TRANSCOM's activity 

in its first year of existence has been 
in the areas of organizing and plan
ning. The next big step comes Octo
ber 1, when it assumes operational 
command of the "common user" 
forces of the component com
mands. Resources for service
unique missions will stay under 
control of the individual military de
partments. 

MAC, for example, will be keep
ing as service-unique its tactical and 
special airlift, aeromedical evacua
tion, rescue, special operations, 
weather, and audiovisual missions. 
Assets moving under the purview of 
TRANSCOM include eighty-five 
C-5s and 234 C-141 s from MAC, 387 
Civil Reserve Air Fleet aircraft, 
fifty-two Navy ships, ninety-four 
reserve vessels, thirty-one ocean 
terminals now operated by the 
Army, and the 2,600 railcars of the 
Defense Freight Railway Inter
change Fleet. 

TRANSCOM officials say that 
before they can develop an effective 
transportation system, they must 
solve their automated data-process
ing problems. Their objective is a 
single ADP system that integrates 
the present proliferation of existing 
ones. 

AIR FORCE Magazine / August 1988 

A major initiative is building a 
command control communications 
and computer system (C4S) to man
age TRANSCOM's diverse mis
sions and assets. 

"Our most pressing C4S concern 
is the lack of a communications and 
computer network for global mobil
ity planning and execution," Gener
al Cassidy says. "Fielding programs 
such as the Worldwide Military 
Command and Control System 
[WWMCCS] Information System 
[WIS] and the Joint Operational 
Planning and Execution System 
[JOPES] will provide state-of-the
art decision-making capability in re
sponse to crisis or contingency. 

"Our long-term objectives in effi
cient mobilization are dependent on 
WIS and JOPES, which represent 
the most critical communications 
and computer program in US
TRANSCOM's wartime mobility 
planning. We cannot meet our char
tered wartime mission without this 
capability. This program is what 
USTRANSCOM is all about. Real
istically, we will never have enough 

lift. We must put what lift we do 
possess to the best possible use. 
This program is the means to that 
end." 

TRANSCOM reports significant 
progress in joint and combined 
communications capability. The 
current C4S system works well 
when operations are planned and 
deliberate, but its limitations show 
up in fast-moving deployments. The 
command seems determined to es
tablish global mobility management 
and is trying to steer these programs 
safely through the firestorm of bud
get reductions. 

Running Out of People 
General Cassidy's concerns do 

not stop with aircraft, ships, and the 
industrial base. "We could run out 
of people before running out of 
equipment," he says. "There has 
been much uncertainty introduced 
into the lives of our personnel. The 
service member is not sure of the 
ground he stands on. The spouses 
are less sure. 

"For example, MAC's pilot-reten•· 

The Merchant Fleets 
Number of Ships 
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While the number of Soviet ships has increased steadily over the years, the 
US merchant fleet has declined and now ranks fourteenth in the world. 
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tion rates [cumulative retention for 
pilots with six to eleven years of 
service] have declined from seven
ty-nine percent in FY '83 to thirty
nine percent in FY '87. So far, FY 
'88 rates appear to be heading even 
lower. This pilot-retention decline, 
coupled with the current merchant 
mariner shortfall, severely impacts 
USTRANSCOM's wartime capa
bility." 

In some MAC units, as many as 
half of the pilots have given notice 
that they are leaving service. Rea
sons include the instability of duty 
and assignments, the decline of ben
efits, objections to various Air 
Force personnel policies, and the 
lure of other opportunities, mainly 
from the pilot-hungry airlines. Gen
eral Cassidy, along with other mili
tary leaders, argues hard for better 
pay and benefits when he testifies to 
Congress, but MAC is taking some 
initiatives of its own. One of these is 
disciplining the airlift system to re
duce turbulence for the crews. 

"We have instituted a significant 
reduction in last-minute Channel 
[regularly scheduled] add-on mis
sions," he says. "We will no longer 
chase the cargo levels in our aerial 
ports, but will match our cargo 
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movement to a reasonable capabili
ty-one that takes into account our 
aircrew situation. 

"We will discipline the airlift sys
tem by prescheduling SAAM 
[Special Assignment Airlift Mis
sion] missions. MAC can no longer 
afford to be a 'You call, we haul' 
outfit. . . . We will strictly manage 
scheduled return times for active as 
well as for Reserve crews and will 
take every action possible to return 
our crews on time." 

The numerical strength of the 
merchant marine work force has 
been dropping like a rock. It stands 
at only 28,000 people today and is 
projected to decrease further to 
12,000 by the end of the century. 

"Should we have to mobilize, our 
initial projected merchant mariner 
shortfall would be 6,170 seamen," 
General Cassidy says. "The short
fall would escalate to 8,126 seamen 
during sustained operations and 
peak at approximately 20,000 sea
men when considering economic 
shipping and the shipping of critical 
materials. As you can see, the mari
time industry's ability to crew re
serve ships and partially replace for
eign crews on US flag-of-conve
nience ships is in jeopardy." 

Such aircraft as this 
KC-10 tanker/trans
port at March AFB, 
Callf., offer airlift ver
satility, but alrllfters 
on the ramp are of no 
use without aircrews 
and ground support 
personnel. TRA'NS
COM's Commander 
In Chief, Gen. Duane 
Cassidy, is wo"ied 
about the alarming 
negative trend in Mili
tary Alrllft Com
mand's pilot-reten
tion rate. 

Transition to operational control 
ofTRANSCOM should not be a se
vere jolt for the component com
mands. They are accustomed to 
working together. During last year's 
Reforger '87, for example, 3,900 
pieces of equipment and 15,016 tons 
of freight, originating at twenty
seven Stateside bases, moved by 
rail, truck, and ship to Germany, 
where it linked up with 35,000 
troops flown to the exercise area by 
MAC. 

The services perform smoothly in 
such scheduled exercises as Re
forger, which has become some
thing of a showpiece. The deploy
ment of 3,600 soldiers and 1,800 
tons of equipment to Honduras in 
March-conducted on notice of 
only a few hours, nominally for 
training but also to show the flag in 
Central America-also went very 
well. 

For many people, though, the real 
test for TRANSCOM will be 
whether or not it can untangle the 
snarls during a grand-scale mobi
lization of the Nifty Nugget class. 

The answer may not be too long in 
coming. There's a very good chance 
that Nifty Nugget II will be staged 
in 1990. ■ 
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THEA-7PLUS 
Guaranteed to deliver superior CAS/BAI 

performance at half the cost of a new aircraft. 

Specially re-engineered to carry the Close Air Support/ 
Battlefield Air Interdiction load well into the 21st cen
tury, this tough combat veteran writes a new chapter 
in the A-7'.s book of performance and capabilities. 

It's a whole new generation of A-7-faster, smarter, 
more agile and more capable. Building on the Corsair's 
rugged airframe, we have given the A-7 Plus the full 
range of capabilities that any CAS/BAI mission might 
call for. 

The troops who'll need its support will need itfast, 
so the support needs of the A-7 Plus were kept simple. 
A small, unimproved forward airstrip and a supply of 
fuel and ordnance are all it takes. 

You can hang a flexible ordnance payload of up 
to 17,380 pounds on it. Combat radius is almost 900 
nautical miles. Even at night or under the weather, the 
A-7 Plus can come in low and fast, unloading on the 
target with the accuracy of proven navigation and 
targeting avionics. 

Then it can get out of the threat area quickly, avoid
ing the enemy with rapid maneuvers, but with no loss of 
speed or energy. 

Best Performance/ Best Price 

From the bomb run to the balance sheet, this is an 
amazing airplane. LTV Aircraft Products Group, the 
A-7's original builder, will deliver the A-7 Plus at a 
firm, fixed flyaway price. What's more, operating and 
support costs will be guaranteed, and its economic life 
warranted through the year 2010. 

What it all boils down to is combat effectiveness 
plus cost efficiency. The A-7 Plus is the equal of any 
CAS/BAI aircraft-but at significant savings across 
the board. 

tEI Aircraft Products Group 
Aircraft Modernization and Support Division 

LT V L 0 0 K I N G A H E A D 



In a new series of training 
deployments, SAC prepares to put 
conventional firepower on the flanks 
of the theater battle. 

SAC Extends 
ltsWings 

BY JEFFREY P. RHODES, AERONAUTICS EDITOR 

'STRATEGIC Air Command has 
been practicing Emergency 

War Order missions-the ones we 
would fly in the event of nuclear 
war-for more than thirty years. 
We're good at that," said Lt. Col. 
William Thurston, Assistant Depu
ty Commander for Operations of the 
7th Bomb Wing. "But SAC also has 
a conventional mission. To get good 
at that, you have to deploy air
planes. And you don't get good at 
that unless you actually deploy 
them." 

Getting bombers and nuclear 
weapons to their targets was and is 
SAC's primary flying mission. It 
isn't the only mission, though. For 
some time now, SAC has put in
creasing emphasis on its role in non
nuclear conflict. Starting this year, 
four units that fly Boeing B-52Gs 
will be tasked with conventional 
missions exclusively. 

During World War II, Korea, and 
Vietnam, strategic bombers carried 
iron bombs long distances with tell
ing results. Next time- if there is a 
next time-the tactics will be differ
ent. B-52s cruising toward a target 
today at 20,000 feet in the daytime 
would be open to all manner of en
emy fighters, antiaircraft guns, and 
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surface-to-air missiles. Standoff, 
precision-guided conventional mu
nitions might be one solution to 
such threats, but such munitions 
won't be available for some time, 
and even then, quantities will be 
limited. 

That leaves direct attack. The 
bombers will have to run in to their 
targets from several directions at 
once, usually at night and almost al
ways at low altitudes and in any 
weather. Electronic countermea
sures and terrain masking will be 
imperative. These attacks will also 
have to launch from bases near the 
front to maximize flexibility and 
minimize dependence on tankers. 

A notional concept called the 
"Strategic Area of Responsibility" 
(SAR) would have the B-52s flying 
in just such a scenario. SAC bomb 
wings would deploy overseas in 
units of seven bombers. Operational 
control of these B-52s would shift to 
the theater commander, who would 
employ them with the advice of a 
SAC general officer. The bombers 
would operate from predesignated 
forward bases with prepositioned 
munitions and supplies and with 
fuel provided by the theater com
mand. 

Strategic Air Com
mand has always had 

a conventional mis• 
slon, but It has never 
been so emphasized 
as it is now. Through 

a series of Increas
ingly difficult deploy-

ments, Eighth Air 
Force is honing its 
conventional war• 
fighting skills. This 

Carswell AFB B-52H, 
launched from a for

ward location, has 
just refueled and is 
heading for a bomb 
run on the training 

range at Nell/s AFB, 
Nev.-a graphic ex

ample of power pro
jection. 
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The bombers would then carry jc 
out autonomous preplanned or -
short-notice missions without tank- $ 

<( 

er support against targets far be- J 
yond the range of friendly fighters. o 

These strikes against major targets ~ 
beyond the deep interdiction range j 
ofF-11 ls or F-15Es would seriously ~ 

1 ;J; impede the flow of enemy fo low-on 1 
forces, destroy war-sustaining logis
tics centers, and force the enemy to 
spread his fighter and missile de
fenses over a much greater area. 

Something New 
With access to such areas as the 

La Junta radar bomb-scoring site in 
Colorado and the many "Flag" 
ranges near Nellis AFB, Nev., most 
SAC units could do all of their train
ing out of their home base if all they 
had to do was train for the attack 
profile. Unlike tactical fighter units, 
though, SAC bomber units did not 
often practice the art of bare-base 
deployment before 1987. 

It was not possible to go in a sin- . 
gle leap from a well-established, 
well-supplied, organic base to an 
austere forward operating location 
(FOL) and still be able to launch 
bomber sorties. To prepare for op
erations at the forty-five fields iden
tified for their use in Europe (and 
FOLs elsewhere), SAC chose a 
stepping-stone approach. The most 
difficult step, the deployment of a 
numbered air force, will take place 
this month. 

Since most B-52Gs are assigned 
to Eighth Air Force, the Mighty 
Eighth has been the first to develop 
a deployment capability. Units were 
sent initially on short-notice "Rapid 
Shot" deployments to Andersen 
AFB, Guam, and other places with 
built-in B-52 support facilities. Six 
bombers, crews, and a small con
tingent of maintenance people de
ployed and conducted operations at 
wartime sortie rates. 

The next step was to deploy seven 
B-52s and supporting tankers to an 
austere field that could provide min
imal support, mainly in the form of 
buildings for operations and hous
ing. Flying in these "Mighty Force" 
deployments was highly realistic, 
but the exercises were mainly for 
the support units. 

Deploying ten to twelve aircraft 
might not seem that tough. Fly the 
airplanes to a forward base, set up 
shop, and launch sorties. It is not 
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One of the most difficult tasks on a deployment is regenerating aircraft day after day. 
These 7th Bomb Wing maintenance troops often had to work late into the night to get 
the bombers and tankers ready to fly the next morning. SAC had carried out only 
limited practice in the art of deployment before last fall. 

that simple. To begin with, each unit 
got no more than thirty days' notice 
to develop deployment plans, iron 
out problems, and go. 

The deployment itself involves 
more than airplanes and aircrews. 
In order to operate, a unit also 
needs maintenance, spare parts, 
ordnance, weather forecasting, 
communications, food, billeting, 
and much else. For its "Mighty 
Force" deployment, the 7th Bomb 
Wing from Carswell AFB, near Fort 
Worth, Tex., took 438 of its own 
people and forty-five communica
tions technicians from other organi
zations. They even had to take their 
own dogfood for the four-footed 
guard troops. 

"You either bring it with you, find 
it, make it, or find a substitute," said 
SMSgt. Raymond Hovey, the first 
sergeant on Carswell's deployment. 
"Improvisation, especially in this 
environment, is the rule. The objec
tive is to get the job done." 

Nearly Bare Base 
The site that Eighth Air Force 

uses for "Mighty Force" deploy
ments is near Burns Flat, Okla. The 
oil bust left that small town little 
more than a widening ofl-40 an hour 

or so west of Oklahoma City. Its 
economic center now is the Clinton
Sherman Industrial Air Park. Many 
of the facilities at what was Clinton
Sherman AFB until the late 1960s 
are used by private companies and 
the Oklahoma State Highway Pa
trol. 

Clinton-Sherman has just enough 
facilities to make it an excellent 
training ground for the bomb wings. 
There is a single long runway, a tow
er manned by Federal Aviation Ad
ministration controllers (the FAA 
also uses Clinton-Sherman as a 
training ground), bomb storage ig
loos, a large administration build
ing, a good-sized multipurpose hall 
(once the Officers' Club), and main
tenance and supply buildings. 

Most enlisted men are quartered 
in dormitories. Male officers and 
flight crews are billeted in unfur
nished houses, and the officer and 
enlisted women share two houses. 
"These are really austere condi
tions-only three TV sets on the 
entire base," joked Lt. Col. Charlie 
Glazener, chief of Eighth Air Force 
Bomber Operations Division, who 
was at Clinton-Sherman as an ob
server. 

The first organizations into an 
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area in a wartime deployment would 
be the security police, Prime RIBS 
(Readiness In Base Services), and 
civil-engineering units to set up for 
the aircraft and the other people to 
follow. Such was the case at Clin
ton-She.rman for Carswell's deploy
ment. 

A harsh winter left many leaks in 
the plumbing at Clinton-Sherman 
before the 7th Bomb Wing's deploy
menl. Second Lt. Jody McClarin 
and her team of fourteen civil engi
neers had to work about 1,500 man
hours to get thr:m fixr:d . Thr:y ;:ilso 
had to hang 10,000 square feet of 
sheetrock to make the place habit
able. In addition, the CE unit re
moved five dead skunks (a sixth 
would later expire under a tanker) 
and machine-swept the runway to 
reduce the potential for foreign ob
ject damage (POD). At a really aus
tere base, the civil engineers would 
have to run plumbing and electricity 
and erect tents. 

The former Officers' Club at Clin
ton-Sherman has a complete kitch
en and refrigerated storage (which 
CE had to fix on arrival). Otherwise, 
the RIBS teams would have had to 
do their cooking in one of the Mo
bile Kitchen Trailers (MKTs), each 
of which is able to provide meals for 
more than 400 people. 

Most of the food at Clinton-Sher
man, and all of the prepositioned 
food in the War Readiness Materiel 
(WRM) stockpiles in Europe and 
elsewhere, is dehydrated. The eight 
cooks on the Carswell deployment 
fixed breakfast, dinner, and mid
night breakfast for the troops who 
worked on the late shift. "Out here 
everybody appreciates us, and that 
makes us feel good," said SSgt. Loy 
Holmes, one of the food-service 
specialists on the deployment. "You 
never hear that back on base." 

Lunch, however, was a different 
story. To simulate wartime condi
tions, the menu offered an MRE 
(meal, ready-to-eat) or an MFF 
(meal, flight feeding). These latter
day C-rations are complete 1,200-
calorie meals in brown plastic con
tainer-bags. 

Base security is a primary con
cern, too. 

"Our job doesn't change, but the 
location does," said MSgt. Alan 
Kiernan, the NCOIC of Carswell's 
security police flight at Clinton
Sherman. "We arrive, look around, 
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and post our people out. We con
centrate around the resources [air
craft], but we make sure everything 
is covered." The forty-four enlisted 
SPs and one officer on the deploy
ment were all from one flight, so 
they were a cohesive unit. As in a 
wartime situation, the SPs set up a 
command and control center and 
entry control points. 

The 7th BMW, with a relatively 
short haul to Clinton-Sherman, 
brought its ground equipment by 
truck . Tow tugs (called "Eukes" 
from Euclid, the name of one of the 
manufacturers), generators, and Mk 
82 and inert BDU-50 bombs arrived 
by flatbed. Ground vehicles, such 
as buses and pickup trucks, were 
driven up, while the people and 
smaller equipment flew in on the 
KC-135 tankers. 

Up and Running 
As soon as Carswell's B-52Hs ar

rived, they taxied over to the fuel 
depot, which was a regular stop 
after every mission. The fuel depot 

ABOVE: Deployments are great training for everyone involved. There is no going back 
to the shop for a tool or part-you have to bring what you will need, as A1C Albert C. 
Perez can tesUfy. TOP: The real-world experience of deploying also provides the 
opportunity to practice for chemical warfare conditions. SSgt. Sofie Maestas, a 
KC-135 crew chief, works while wearing chem/cal-protection gear. 
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consisted of six 50,000-gallon blad
ders (2,000,000 pounds of fuel) with 
associated pumps and hoses set up 
near the ramp. 

The rubber bladders are rugged 
enough for a person to stand on, and 
they come complete with wooden 
pegs to fill bullet holes-just in 
case. The contents of one bladder 
will just about fill up a B-52. It be
came a daily ritual to see twenty
five fuel trucks lined up to discharge 
their loads into the storage tanks. 

The pumps weigh 15,000 pounds 
each and have a 600-gallon-per-min
ute capacity (meaning that one of 
them could drain a standard swim
ming pool in less than two minutes). 
The pumps have attached to them a 
Defense Fuels Agency credit card 
imprinter, so when refueling is com
plete, the receipt can be signed. 

After fill-up, the planes were 
"Euked" down to their parking 
spots on the ramp. One of the oddi
ties at Clinton-Sherman is that part 
of the ramp is used for automobile 
brake testing by the Wagner Brake 

Co. A single red line painted on the 
concrete is all that separates auto
mobiles going eighty miles an hour 
from crew chiefs pulling chocks on a 
KC-135. 

The 7th BMW's maintenance 
crews were probably the hardest 
working group at Clinton-Sherman. 
Ninety-four of ninety-five sorties 
got off on time. All aircraft had to be 
fully mission-capable (FMC) every 
day. 

"It was a race to see if we could 
have the part ready in the three to 
five minutes it took from the time a 
crew chief radioed in for a part to 
when he picked it up," said supply 
specialist MSgt. Kenneth MacKay. 
"We usually won." 

Supply kept ahead with a Combat 
Supply System (CSS) computer. It 
tracked the location and stock level 
of parts and also generated data on 
what is-and is not-needed in War 
Readiness Spares Kits (WRSK). 

A full WRSK for a B-52 unit 
amounts to fifty-nine pallets of air
lift cargo. That's one reason why 

any wartime conventional deploy
ment would send only seven air
craft. On this Clinton-Sherman de
ployment, a Mission Support Kit 
(MSK), which is about one-tenth of 
a full WRSK and consists of 52,000 · 
pounds of spare parts, was utilized. 

A B-52 can carry fifty-one Mk 82 
(500-pound) bombs internally and 
on external pylons. The SAC Muni
tions Maintenance Squadrons build 
up the bombs (attach fuzes and fins) 
on a flatbed trailer with wooden 
rails. The truck is then parked near 
the airplane, and the bombs are 
rolled to the end of the trailer, where 
an MHU-83 loader (a "jammer") is 
used to load them up into the bomb 
bay one at a time. 

Because SAC bombers now fly 
lower and lower to stay out of harm's 
way, a "slick" bomb on a low-level 
release would arrive on the target 
just as the releasing bomber passed 
overhead. Consequently, the bombs 
must be retarded (slowed down) so 
that the plane will clear the area 
before impact. 

Clinton-Sherman Industrial Air Park near Burns Flat, Okla., is the ideal training site for Eighth Air Force units. It has enough 
facilities (a tower and bomb storage igloos, for example) to allow operations to be ca"ied out smoothly, but It is nonetheless an 
austere location. Such support units as civil engineering, Prime RIBS, and security get a real workout under these forward-base 
conditions. These maintenance troops from the 7th Bomb Wing at Carswell AFB, Tex., are performing an inspection on a KC-135 
engine on the nearly bare runway at Clinton-Sherman. 
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Using the Ballute 
The BSU-49 high-drag fin unit 

uses a "ballute" (an air-inflated bal
loon parachute) to slow down the 
bomb. However, to prevent entan
glement in the narrow confines of a 
B-52 bay, the ballute can' t be inflat
ed until the bomb dt!ars Lht! air
plane. This is accomplished through 
the use of an ingenious , B-52-partic
ular device known as a bdly band. 

A munitions troop wraps the 
band around either a Mk 82 or a Mk 
117 (750-pound) homh :mcl secures 
it with Velcro. As the bomb is re
leased, the nose fuze is armed, and 
another wire (which would nor
mally activate the ballute and the 
tail fuze) pulls on the belly band 
instead. After all seventeen feet (the 
height the top bomb in the bay must 
fall) of coiled wire in the band pulls 
out, the ballute deploys, and the tail 
fuze is activated after the entire 
bomb is out of the aircraft. 

Almost all of the people in the 
support units worked twelve-hour 
(or longer) shifts at Clinton-Sher
man , so sleep was a high priority. 
But recreation was a priority, too. 
"If there is a way, there is certainly a 
will ," said SMSgt. Mike Monti , the 
NCO Open Mess manager at Cars
well and the head of Morale, Recre
ation, and Wellness (SAC has its 
own interpretation of the traditional 
MWR function) in Oklahoma. 

Nonstandard recreation items 
brought along on this deployment 
included two videocassette record
ers, a selection of 115 movies, and a 
jukebox. Normal MWR items like 
bicycles and softball bats were also 
brought. (The Carswell softball 
team beat a local one soundly.) 

"There was some question about 
renting a satellite dish. It seemed to 
be violating the spirit of the deploy
ment," said Eighth Air Force's 
Colonel Glazener. "But we figured 
that no matter where a unit went, 
they would get what they could off 
the [local] economy, so we said 
OK." Sergeant Monti worked a deal 
with a nearby firm and, with profits 
from the all-ranks club, rented a sat
ellite dish for $50 for the duration of 
the deployment. 

"I am very impressed with all of 
the people on the support side," 
said Maj. Greg Snyder, a B-52 radar 
navigator. "We pay lip service some
times, but what they do does mean a 
lot to us. We know they are busting 
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This Is no drl/1. These mal11tenance troops are preparing these BDU-50 practice 
bombs for an actual drop. A 1 C Scott L. Bewkes (right) is lnstalllng a "belly band," a 
piece of equipment that allows the bomb to clear the bomb bay before Its "ballute" 
opens. Airman Bewkes is being assisted by Sgt. Richard Espinoza (left) and A1C Eric 
L. Rose. 

their chops, and that makes us want 
to do a better job." 

The Main Event 
One of the biggest hurdles to over

come on a deployment is communi
cations with higher headquarters 
and other units as well as receiving 
vital weather and intelligence infor
mation. That is where Air Force 
Communications Command's AN/ 
TSC-107 Quick Reaction Package 
(QRP) would come in. 

This equipment deploys on the 
third day of a war and establishes 
initial high-frequency (HF) radio 
contact and teletype, AUTODIN, 
and shortwave (SHF) communica
tions. It would also try to set up 
AUTOVON service. The QRP at 
Clinton-Sherman was a part of the 
3d Combat Communications Group 
at Tinker AFB, Okla. This unit used 
tents during the entire deployment. 

To meet some unique communi
cations needs , SAC has developed 
three Combat Contingency Ele
ments (CCEs). These units, which 
utilize the TSC-88 Command Post, 
have satellite communications 
(AFSATCOM) consoles like those 
on the E-4 National Emergency Air-

borne Command Post (NEACP) and 
on SAC's EC-135 "Looking Glass" 
airborne command post. 

"The missions we fly [on a de
ployment] are real go-to-war kinds 
offlights," said 1st Lt . Karl Krotzer, 
a B-52 Electronic Warfare Officer 
(EWO). "There are no mission plan
ning sessions. You get your package 
[target and route information], pre
flight , go out, and do it." 

Three-Bomber Cells 
The missions to the Nellis range 

allow the crews to see many more 
simulated threats and also lets them 
fly much lower (down to 200 feet) 
than they do in normal training. Fly
ing in three-bomber cells at low 
level is another unique part of the 
training. 

"There is more crew coordination 
involved on these missions," said 2d 
Lt. Chris Moss, a B-52 copilot. "It's 
almost like it is choreographed, and 
that is the way it is supposed to be. 
One mission on the range equals ten 
regular missions, and that is the val
ue of them." 

For emission control (EMCON) 
purposes, communications and 
other electronic output are elimi-
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Although not called for In the Strategic Area of Responslblllty concept, aerial refueling tankers are of inestimable importance to 
SAC as well as to nearly everybody in the Air Force with a flying mission. Carswell's KC-135s were used to fe"y people and small 
equipment up to Clinton-Sherman for the unit's "Mighty Force" deployment and filled up the bombers every day before they flew 
off to bomb on the Nellis ranges. 

nated or kept to a bare minimum, 
except for severe weather or emer
gencies where safety becomes a fac
tor. EMCON starts on the ramp, 
where the crews are cleared to take 
off by the use of tower lights instead 
of radio communications, and con
tinues throughout the mission. 
These "Silent Warrior" procedures 
are vital to the element of surprise. 
The tanker crews also practice EM
CON and, in fact, refuel the bomb
ers without saying a word. 

What It All Means 
"These deployments are expen

sive training, but they are very cost
effective," said Colonel Thurston, 
who served as the deployment com
mander. "There is a lot of camarade
rie, and a much closer working rela
tionship comes out ofit. Everybody 
gets involved." 

The deployments offer a valuable 
chance to learn. The various units 
do not bring all of their assigned 
people, so there were many oppor
tunities for cross training. For ex
ample, carpenters taught civil engi
neers to hang sheetrock. "I've got 
some worker bees who had never 
held a live fuze before coming out 
here, so a deployment is good for 
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them," said MSgt. William C. 
Cochran, NCOIC of the Munitions 
Maintenance Squadron techni
cians. 

The 7th Bomb Wing was the first 
unit to go back to Clinton-Sherman 
for a second turn of training. "The 
first time we did this, there were a 
lot of problems," noted Colonel 
Thurston. "The first couple of days, 
we all stood around looking at each 
other saying, 'What do we do?' 
Since we had been here once be
fore, this time we knew what to do, 
and it has been much easier-what 
to bring, what not to bring. To do 
this once [deploy], all you would do 
is identify problems, and you'd nev
er do any work on fixing them." 

Although two-thirds of the people 
on the second deployment had not 
been on the first one, there were 
fewer problems. The entire wing 
jelled in a hurry because of the cor
porate memory of the core group. 
The wing also brought much less 
stuff this time, having learned from 
the earlier trip. 

Every Eighth Air Force B-52 unit 
has now been to Clinton-Sherman at 
least once. Next to come are more 
ambitious exercises. This month, 
"Mighty Warrior" will deploy every 

B-52, FB-111, and tanker unit in 
Eighth Air Force and the headquar
ters section as well. 

Originally, some units were to de
ploy to Europe as part of "Mighty 
Warrior," but because of budget 
constraints, only the 42d Bomb 
Wing from Loring AFB, Me., will 
go overseas. Clinton-Sherman will 
be occupied by the 2d Bomb Wing 
from Barksdale AFB, La., and the 
7th BMW will deploy to Hunter 
AAF near Savannah, Ga., during 
the exercise. 

This deployment, which will be 
the biggest movement of Eighth Air 
Force assets since World War II, 
will end in a concentrated aerial 
bombardment by B-52s-more than 
fifty aircraft-on a single target 
complex at Nellis all within a period 
of two hours. This mission scenario 
was described by one Eighth Air 
Force official as a raid against "a 
target we want to get very badly." 

"When we deploy and when 
we're out on the range, we know 
Soviet satellites are probably 
watching," concluded Major Sny
der. "But we are showing them that 
we can do this mission. It's money 
in the bank. And that's deterrence, 
too." ■ 
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IT'S GOT OUR NA 
WRITTEN ALL OV 

We're the leading edge in wings. 
And the last word in communications. 

We're a proven direction in 
avionics. And the propulsion systems 
that get you there. 

We're the air you breathe. And the 
muscle to stop a 200-ton jumbo. 

We can hit Mach 3+. Or a target 
the size of this page. 

We're hypersonic. We're undersea. 
We're armored and armor-piercing. 
We can give you sight in the dark. 

Or electricity on the moon. 
We can project an electronic map. 

And fly you to it by wire. 
We're military. And civilian. 
We're commercial aviation. And 

general aviation. 
We're Allied-Signal Aerospace. 
A more aerodynamic aerospace 

mpany. 

Allied-Signal Aerospace Company 
t\Hied 

Signal 



the C-5 Aircrew 
set the standard 

United Trains Aircrews and Guarantees Its Product -
Proficient C-5 Crew Memb~rs. 

The Unitec:J.CAE team has successfully 
implemented the C-S ATS program on 
schedule and on budget. The C-5 ATS Is 
a state-of-the-art aircrew training system, 
developed, implemented and operated by 
United Airlines Services Corporation, and 

guarantees proficient crew members 
through the end of this century. 

The training system utilizes computer
assisted instruction and other high tech 
training aids. including six high-fidelity 
flight simulators, developed and produced 

by CAE Electronics Ltd., and 
certified to FAA Phase II 

standards. 

The United-CA£ team 
Is ready for the next 

generation of 
aircrew training 

S)Ste!"s. 



Training Systerp has 
for Air Force fraining. 

Instruction terminals. 

~:~,~-

C05B weapon sy5tem trainer 
developed by CAE Electronics ltc(. 

CAE E L E C T RONICS LT D. 

IOI UnlTED AIRLlnes 
SERVICES CORPORATIOn 

\ 



The control stick will be unusual. 
It will be fully movable for pitch 
control, but only the movable top 
quarter of the stick will be needed 
for banking. The top section move
ments will be slight. 

There won't be any ejection seats 
on the C-17. Two other seats will be 
provided for instructor pilots or for 
nuclear surety officers, who would 
be on board when the plane is trans
porting nuclear weapons. Rest 
bunks and the upper escape hatch 
will be located behind the second 
set of seats. Originally, there were to 
be two cargo deck viewing ports at 
the back of the cockpit, but these 
have been deleted because of 
changes made to the crew rest area. 

The C-17 will be the first US air
lifter to be equipped with winglets. 
These 9.5-foot-tall, vertical pieces 
will reduce the effects from the nat
ural wingtip vortices and thus effec
tively increase the span of the wing. 
Without the winglets, the C-1 Ts 
wingspan would have had to be in
creased by twenty feet, which 
would have considerably increased 
the amount of space the planes 
would need on the ground. 

Pilots who have looked at the de
sign think that the winglets will act 

58 

like "curb feelers," giving an accu
rate perception of where the ends of 
the wings are. Judging where the 
wings end is an important consider
ation for ground operations. 

The C-17s will be powered by four 
Pratt & Whitney F117-PW-100 tur
bofan engines, each producing 
40,700 pounds of thrust. Known as 
PW2040s in the civilian world, these 
engines are used to power many 
newer Boeing 757 aircraft, and the 
powerplants have been in commer
cial service since last September. 
Use of the P& W 2000 series engines 
saved a lot of money in development 
costs, and by waiting for the uprated 
2040s, the C-17 will get the benefit 
of Pratt & Whitney's improvement 
efforts on the engines. 

The airlifter's short-field landing 
capability will come from an exter
nally blown flap system, a system 
first pioneered with McDonnell 
Douglas's YC-15 prototype airlifter 
of the mid-1970s. The engine ex
haust will be blown through and 
down across huge flaps ( each as big 
as the wing of an MD-80 or DC-9 
jetliner), effectively creating a much 
larger wing surface. This propulsive 
lift technology will allow the C-17 a 
sink rate of fifteen feet per second 

The plywood and metal 
mockups at the Douglas 
plant help to Illustrate 
the size of the C-17. In 
the foreground Is the left 
wing with Its wlnglet 
(lower right corner). The 
externally blown flap 
system Is not fitted to 
the wing mockup. The 
fuselage mockup Is In 
the upper right corner In 
camouflage paint. The 
three smaller mockups 
to the left are the Pratt & 
Whitney F117-PW-1DO 
engine, the detailed 
cockpit mockup (upper 
left corner), and a 
detailed mockup of the 
cargo bay floor. The C-17 
Is a true Total Force 
alrllfter, as the Air Force 
Resen,e and the Air 
National Guard will 
receive forty-eight 
aircraft straight from the 
production line. 

on landing descent and a relatively 
sedate landing speed of 115 knots. 

The plane's ability to back up on 
the ground comes from a thrust-re
versing system built into the engine 
nacelle. All the vents that must be 
opened to reverse thrust are located 
on the top half of the nacelles to 
prevent the engines from kicking up 
dust or causing foreign-object dam
age. 

Guaranteeing Maintainability 
The main landing gear consists of 

two three-wheeled bogies in each 
sponson. The inside wheel on both 
bogies is off set for even weight dis
tribution. The gear will rotate nine
ty degrees for retraction. The tires 
will be radials recently made avail
able in the necessary size. The gear 
and gear doors for each bogie are 
mechanically linked, and there is 
only one actuator. If the actuator 
fails, the gear can free-fall and then 
be locked down. 

Unlike most new airplanes, only 
about ten to fifteen percent of the 
C-17 (the winglets, gear doors, 
flight control surfaces, and spon
sons are the most visible) will be 
made of composite material. The 
rest of the plane will be mostly alu-
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minum, including one eighty-eight-, 
foot-long wing section, the largest 
aluminum piece ever machined for 
an aircraft 

Maintainability has been a major 
concern in the design of the C-17. 
McDonnell Douglas has frequently 
brought Air Force line mechanics 
into the plant to see if certain as
semblies were accessible and could 
be worked on. In addition to its ob
vious benefits, maintainability is 
stressed in design because it figures 
in the airplane's warranty. 

When the full-scale development 
contract was let in 1985, McDonnell 
Douglas had to guarantee the Air 
Force that the C-17 will meet air
craft performance, structural dura
bility, and reliability, maintainabil
ity, and availability (RM&A) stan
dards. Any deviation from those 
standards must be corrected by the 
manufacturer with no change in 
price. 

Some of those guarantees include 
30,000 hours of flight time, with ten 
percent of tho.se hours to come 
while the plane is flying at an al-

The first part for the C-17 
was machined at the 
Douglas facility In Tor
rance, Calif., In early No-
11ember of last year. The 
lower frame support cor
ner, a part that supports 
the edge of the cargo 
floor where it Joins the 
fuselage, weighed 9.61 
pounds after being 
milled out of a 170· 
pound block of alumi
num. The part, along 
with the remainder of 
the blg alrllfter, will roll 
out In July 1990. 
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titude of 300 feet, where there are 
tremendous stre.sses on an air
frame. Also guaranteed is an 18.6 
maintenance man-hour per flight 
hour (MMH/FH) standard. The 
MMH/FH ratio for the C-5B is 
roughly 35: L 

Where the Program Stands 
McDonnell Douglas will build the 

C-17s in its Building 54, a 1, 100,000-
square-foot (more than twenty-five 
acres) building in Long Beach, Cal
if., sections of which were originally 
used for DC- tO production. 

All of the subcontracts for the 
C-17 have been awarded, with 
Lockheed Aeronautical Systems 
Co.-California (wing component ), 
LTV (engine nacelles and empen
nage), and Pratt & Whitney (en
gines) being the major subcontrac
tors. A majority of the more than 
15,400 required engineering draw
ings will have been released and 
most of the initial tooling completed 
by the time assembly starts. 

The C-17 has, however, experi
enced weight growth-in the neigh
borhood of 20,000 pounds-and the 
estimated empty weight of the air
plane is expected to be 265,000 
pounds. This extra baggage will re-. 
duce the unrefueled ferry range of 
the C-17 to 4,700 nautical miles, a 
figure below the originally specified 
range of 4,914 nm. However, be
cause of midair refueling and in re
turn for some contractor-funded im
provements, such as satellite com
munications gear, the Air Force may 
be flexible on the requirement. 

The first C-17 (aircraft T-1) is 
scheduled to roll out in July 1990. 
First flight will be from Long Beach 
to the Air Force Flight Test Center 
at Edwards AFB, Calif., a month 
later. Construction of the first two 
production C-17 As (aircraft P-1 and 
P-2) was authorized under a $603.6 
million contract awarded earlier this 
year, and those aircraft will fly in 
late 1990 and early 1991. 

The Air Force's FY '89 budget 
request calls for authorizing $904. l 
million for production of the next 
four aircraft (P-3 through P-6) and 
$99. 9 million for long-lead funding 
of the next six aircraft (P-7 through 
P-12). 

Early in the test program, a large 
number of C-17 parts will be taken 
out and shot at to test ballistic toler
ance. This testing was requested by 

the Army. Originally, the tests were 
to be done on an actual aircraft, but 
that notion was quickly overruled. 

The first four production aircraft 
are scheduled to join T-1 in the 
flight-test program, while it is 
planned to send P-5 and P-6 to the 
437th Military Airlift Wing at 
Charleston AFB, S. C. wbfoh will 
be the first operational unit. There, 
P-5 and P-6 will be involved in a 
three-month test near the end of FY 
'91. This test will put the aircraft 
into an operational environment (in
cluding operational tests at Fort 
Bragg, N. C.), will train mainte
nance crews, and will verify the 
manufacturer's guarantee. 

Aircraft P- l through P-4 are 
scheduled to come back to Long 
Beach at the end of the flight-test 
program to have the test equipment 
removed, and these aircraft will 
then be sent on to Charleston. Ini
tial Operational Capability (IOC) is 
expected to be reached with twelve 
aircraft in FY '92. 

That is the plan for the first thir
teen aircraft but after that, things 
could get cloudy. Production i up
po ed to peak al twenty-nine afr
craft per year in FY '94 through FY 
'99. but in the current unfavorable 
budget climate, a stretchout of the 
program is probable. 

In FY '88, Congre gave the 
C-17 program ninety-two percent of 
the funds the Air Force requested 
for development and production. 
That pattern of support is not likely 
to continue. There are also nagging 
concerns about aircraft survivabili
ty and the possible need to include 
defensive avionics. 

A recent GAO study concludes 
that even with 210 C- l 7s, the goal of 
66,000,000 ton-miles per day will 
still not be met, which seemingly 
leaves the door open for program 
growth. Strategic Air Command is 
interested in an EC-17 version to 
replace its EC-135s in the Airborne 
Command Post mission. Several 
foreign countries, including Great 
Britain and Canada, have also 
shown passing intere t. Foreign 
MiJitary Sale (FMS) or special-ver
sion purchases would bring down 
unit costs. 

The C-17 development program is 
going great guns, and expectations 
for it are high. AU the C-J 7 needs 
now is long-term support and fund
ing. ■ 
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Their equipment is unusual-but so 
is the mission. It may take them to 
forbidding parts of the world to do 
some very dangerous things. 

The Machines of 
SpecialOps 

THE people of the 1st Special Op
erations Wing at Hurlburt Field, 

Fla. , make up a unique group, but 
the aircraft they fly are really some
thing else. An observer can detect 
that the Sikorsky MH-53H Pave 
Low II began life as an HH-53 heli
copter, and the MC-130E Combat 
Talons and AC-130H Spectre 
gunships were at one time "slick" 
Lockheed C-130s, but there's noth
ing ordinary about these aircraft 
now. 

The air-to-air refueling capability 
that all these aircraft have gives the 
1st SOW the ability to overfly or go 
around countries or areas where 
landing may be prohibited or politi
cally sensitive. 

The machines of Special Ops 
have to be special, The 1st SOW's 
motto, "Any Time, Any Place," de
scribes its mission, which may in
volve unconventional warfare, 
counterterrorist operations, or 
other taskings in various denomina
tions of combat. The special .op
erators may be called on to put 
dQwn firepower, deliver cargo, res
cue people, or do other dangerous 
things in some very forbidding cor
ners of the world. 

62 

BY JEFFREY P. RHODES, AERONAUTICS EDITOR 

STAFF PHOTOS BY GUY ACETO, ART DIRECTOR 

RIGHT: The extended pitot boom makes 
It easy to tell that the AC-130H is not 

your normal Hercules, even If the boom 
is on the side of the fuselage without 

the guns. BELOW: The Inside of a 
gunship makes for some cramped office 

space. This crew is loading four-round 
clips Into the 40-mm Bofors cannon. The 
"booth," where the sensor operators sit, 

Is the gray shape with the fire 
extinguisher attached. 
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Fast, Low, and Dark 
"We don't like getting any higher 

than we would have to fall," said 
Capt. Dennis Jones , a pilot for the 
20th Special Operations Squadron. 
He was kidding, but not completely. 

The Pave Low Ils were originally 
developed for combat rescue and 
are among the fastest military heli
copters the United States has. Low
level work is fatigue-inducing on the 
airframe (the MH-53s do air-to-air 
refueling with the MC-130s at al
titudes as low as 500 feet), and a 
complete service-life extension pro
gram (SLEP) has been funded. This 
will extend the life of the helicopters 
until near the year 2010. 

The helicopter has 1,000 pounds 
of armor plate and titanium seats to 
protect the pilots. The crews can 
also shoot back-with 7 .62-mm 
miniguns or .50-caliber machine 
guns. The guns are mounted on 
shock-absorbing pedestals that al-

RIGHT: The Sikorsky MH-53 Pave Low 
helicopters have an automatic hover 
feature and are navigated by means of a 
forward-looking infrared system and a 
te"aln-following radar (part of which 
can be seen in the cigar-like projection 
on the nose). BELOW: Because they will 
have to go into Bad Guy country, the 
MH-53s are armed with a pedestal
mounted 7.62-mm mlnigun (as shown 
here) or .SO-caliber machine guns. 
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low the gunners to use a single hand 
to fire them. There are also chaff/ 
flare dispensers and electronic 
countermeasures equipment on 
board. 

The MH-53s are crewed by two 
pilots, two flight engineers, and two 
gunners and can carry thirty-seven 
troops. They get where they are 
going by means of a forward-look
ing infrared (FLIR) system and a 
terrain-following radar. There is a 
symbol-generator and a projected 
map display-"just like in the James 
Bond movie," one member of the 
"Green Hornets" (20th SOS) said. 
There is also an inertial navigation 
system (INS) that came from A-7s, 
but those systems are now being re
placed. 

The helicopters have an automat
ic hover feature that gives the pilots 
the option, as one said, to "hit the 
guy we are going to retrieve in the 
head with the rescue hoist if we 

want to." The twin engines and ti
tanium/composite rotor blades al
low for a rapid deceleration into 
hover. With two lines running off the 
cargo ramp and one line coming off 
the rescue hoist, a full load of troops 
rappelled out of a hovering Pave 
Low in twenty seconds during one 
recent exercise. 

Many of the missions are con
ducted in blackout conditions (obvi
ously in order to minimize the 
chance of being seen), and many of 
these systems have to be worked 
while wearing Night Vision Goggles 
(NVGs). The NVGs give a surreal 
but very clear view of the outside 
world. A newspaper headline can be 
read from across a darkened room 
with some of the new-model NV Gs. 

Among the features to come in 
the new MH-53J Pave Low Ills are 
terrain-following capability off the 
Navstar Global Positioning System 
(GPS) satellites and instrument dis-
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ABOVE: The odd combination of vacuum 
tubes and digital electronics on the 
AC-130s makes life tough sometimes for 
the maintenance troops (two of whom 
are shown above during a preflight 
inspection). BELOW: One of the most 
Important pieces of equipment on a 
gunship Is a snowshovel. Because of the 
high rate of fire of the 20-mm guns, one 
of the gunners has to clear the brass 
and links from around the gun breeches 
while they are firing to prevent the guns 
from jamming. 
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plays superimposed on the NVGs 
by means of fiber optics. 

"The cockpit leads to some task 
saturation, but it's no big deal," said 
Captain Jones. "It goes by quick, 
and you go, 'Wow, a twelve-hour 
mission,' when it's over. You sure 
have no trouble sleeping at night." 

Where Others Can't Go 
"We don't drop any better than 

any other crew in MAC can," said 
Lt. Col. Donald James, a navigator 
instructor with the 8th Special Op
erations Squadron. "We just go 
where the others can't." 

As with the helicopters, the 
MC-130Es are designed for infiltra
tion, resupply, and exfiltration (in 
both a normal and unusual manner), 
but at much longer ranges. They are 
refuelable from jet tankers and can 
pass along the fuel to the MH-53s by 
means of a drogue refueling system 
from wing pods. 

Internally, one pallet position has 
been replaced with a radio operator 
station, which has secure UHF, 
VHF/FM, HF, and antijam VHF ra
dios along with provisions for satel
lite communications. The radio op
erator sits next to the electronic 

warfare officer, who has a rear-as
pect infrared set, jamming pods, 
and chaff and flare dispensers at his 
disposal. 

Up front, the Combat Talon has 
two navigators sitting at a large pan
el at the back of the cockpit. The 
MC-130Es have a Night Low-Level 
Terrain-Following (NLLTF) capa
bility, a "normal" terrain-following 
radar, a FLIR, a Doppler navigation 
radar, an INS, and a precision 
ground mapping (PGM) radar. The 
operation of the systems is divided 
between the two navigators, and, 
yes, they know exactly where they 
are going. 

All that is left for the aircraft com
mander to do is to read the instru
ments and fly the plane while the 
copilot looks out the windscreen 
and visually checks for obstacles in 
front. This, naturally, is done at al
titudes down to 250 feet at night 
while wearing NVGs. The NVGs 
are also worn when landing the 
plane on blacked-out runways. 

The aircraft's back end has been 
reinforced, and its cargo ramp has 
been modified for the High-Speed 
Low-Level Aerial Delivery System 
(HSLLADS). This system allows 
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for up to 2,200 pounds of cargo to be 
dropped while the aircraft is flying 
at speeds of up to 250 knots. This 
allows the MC-130 to drop its cargo 
without slowing or climbing, thus 
not tipping off enemy radars to the 
spot where the load was dropped. 

Sometimes the simplest things 
work the best. The HSLLADS pal
lets are slung down two rails and out 
the back by a large bundle of (for 
lack of a better description) indus
trial-size bungee cords. The effects 
of winds are thus negated, and the 
low-level release at high speeds en
sures a direct trajectory to the target 
area. There is also a drop system in 
which one of the loadmasters at
taches a safety harness to himself 
and walks to the end of the ramp 
(and even sometimes dangles his 
legs over the edge), and on the navi
gator's command, the loadmaster 
throws the bundle down. This works 
only for small loads, though. 

The Fulton STAR System 
The Combat Talons, like all 

C-130s, can land in a remarkably 
short space. That's one way to exfil
trate troops, but the MC-130s also 
have another method-the Fulton 
STAR (surface-to-air recovery) sys
tem. 

Here's how it works. The troop 
(or troops) gets into a special, pro
tective body suit. A helium-filled 
balloon pulls a cable aloft. The 
MC-130 comes along with its dis
tinctive nose "whiskers" opened in 
a V-shape and catches the cable in 
the base of the "V." The cable is 
then secured to a rotating anchor 
plate. Once caught, the troops are 
yanked off the ground, and the slip
stream carries them to the rear of 
the aircraft, where they just "hang 
around" until the loadmaster can 
pull them inside the aircraft. 

Meanwhile, the front end of the 
cable and the balloon (which were 

These MC-130E loadmasters are starting to prepare two High-Speed Low-Level Aerial 
Delivery System (HSLLADS) pallets for a drop at low altitude. Once rigged, the pallets 
will be catapulted off the rollers by means of Industrial-size bungee cords. The 
MC-130E has a specially modified back end to allow for the HSLLADS drops. This 
system and the Combat Talon's extensive navigation suite allow for cargo drops on 
the top of a mountain, if need be. 
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also blown back) are cut off by a 
crewman climbing through the up
per escape hatch. The trail end of 
the cable, still secured to the nose 
anchor, is caught by one of the load
masters with a parahook (like a long 
shepherd's crook) and reeled in and 
connected to a winch. Once con
nected, the troops are reeled in. The 
whole process takes five to seven 
minutes to complete. 

The Fulton STAR system may 
look like something designed for 
Barnum and Bailey, but it works 
quite well. It is expensive and haz
ardous to use, though, so as a con
sequence, practice comes only a 
couple of times a year. 
. "People think we are a C-5 crew 
when we go somewhere," said Lt. 
Col. Dennis Ramsey, a fire control 
officer with the 16th SOS. "It is 
pretty crowded inside of a gunship." 
With a crew of fourteen (five offi
cers and nine enlisted), that is not an 
overstatement. 

The AC-130H gunships certainly 
have the highest profile of all the 
aircraft in the special operations 
fleet. The Spectres are armed with 
two 20-mm Gatling-type guns 
(geared down to 2,000 rounds per 
minute). They also carry a 40-mm 
Bofors cannon (100 rounds per min
ute) and a 105-mm howitzer that can 
lay impressive firepower with great 
precision. 

Lighting Up the Night 
Firing at night makes for some 

interesting sights inside and outside 
the plane. From the windows or the 
rear bubble that protrudes beneath 
the cargo ramp, an observer can see 
the tracer rounds as they gently arc 
down the 8,000-foot-offset path 
from the target that the plane flies as 
it orbits. Once the rounds impact, 
the explosion lights up the whole 
area. 

Inside, when the 105-mm is fired, 
the whole airplane fishtails to the 
side. The standard of proficiency 
that the load crews strive for is one 
of the fifty-five-pound shells hitting 
the target, one on the way, and one 
in the gun breech at any given time. 
Normally, Army 105-mm guns fire 
their shells upward, but because the 
AC-130's big stick is pointed down, 
the shell casings have to be crimped 
to keep the warhead from sliding 
. down the barrel. 

The 40-mm gun is hand-loaded 
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ABOVE: This MC-130E loadmaster is 
giving his plane the once-over before a 
twilight flight over the Florida 
panhandle. The Combat Talon I fleet will 
be augmented by the MC-130H Combat 
Talon II aircraft, which won't feature the 
distinctive nose "whiskers" of the Fulton 
STAR system. BELOW: The MH-53 Pave 
Low helicopters are among the fastest 
military helicopters the US has. The twin 
engines and titanium/composite rotor 
blades allow for rapid deceleration Into 
a hover. 
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with four-round clips. Several times 
in the past when the gun needed 
repair, maintenance crews have 
gone to the USS Alabama battle
ship memorial in Mobile to get the 
parts. One of the most important 
pieces of equipment on a gunship is 
a snowshovel, used to clear away 
the brass casings from the 20-mm 
gun breeches to keep them from 
jamming. 

The 40-mm and 105-mm guns are 
·trainable (unlike the ones on the 
AC-130As flown by the 711th SOS, 
an Air Force Reserve unit) and are 
tied to the gunship's sensor suite, 
which consists of a Low-Light
Level TV (LLLTV) and an IR sen
sor. There is also a laser illurninator 
for operating in complete darkness 
and the ASD-5 Black Crow sensor, 
which detects the sparks from truck 
ignitions or can be used to track a 
series of handheld radio beacons 
operated by friendly forces. 

The two sensor operators and the 
EWO work in a booth behind the 
gun stations, and the targets they 
find are fed to the Fire Control Of
ficer (FCO), who sits next to the 
navigator. The pilot, meanwhile, 
overse(is the entire operation by 

means of an A-7 head-up display 
that is mounted at his left shoulder. 

The sensors are so sensitive that 
distinctions in the roof gravel of an 
addition to the squadron building · 
could be discerned from 600 feet 
away at 9:30 p.m. 

The whole team works together 
to find targets (to within a millira
dian-in this case, about four feet) 
and drive nails (score direct hits). 

For all of the destruction the gun
ships can bring, they are also fre
quently called in for things like 
looking for escaped criminals (al
though they are limited by law as to 
what they can do) or to find lost 
boaters at night. After the Eastern 
Air Lines L-1011 crash in the Flor
ida Everglades in 1972, a gunship 
was called in to illuminate the area 
with its high-powered searchlight. 

As specialized as the· crew posi
tions are, there are no fixed crews. 
Anybody is fully capable of flying 
with anybody else. They take ob
vious satisfaction in doing a risky 
job well. A former motorcycle-gang 
member who reformed and joined 
the Air Force is quoted as telling a 
gunship crew after an orientation 
flight, "You guys are crazy!" ■ 
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Secretary Aldridge says the space 
program is back, stronger than before. 
He also notes that during the hiatus, 
our old satellites had the stamina to 
keep us covered. USAF, he says, must 
make a "corporate commitment" to 
space. 

RECOVERY IN SPACE 

THE United States i on the verge 
of a strong resurgence in space. 

The plan that the Air Force forged in 
1986 for a comeback there from the 
Space Shuttle Challenger disaster 
has been put into action and is pay
ing off. 

This is how Secretary of the Air 
Force Edward C. "Pete" Aldridge, 
Jr., sizes up the US space program, 
with emphasis on the Air Force's 
stewardship of the national-security 
mission in space. 

"I call 1988 the year of our recov
ery in space," Secretary Aldridge 
declares. "We are back in the busi
ness of launching critical payloads. 
We have created a spacelaunch in
frastructure that is stronger than the 
one we had before Challenger." 

The oft-delayed resumption of 
Space Shuttle Orbiter flights, 
scheduled at this writing for some
time next month, will be a major 
milestone on the road to such recov
ery. 

But the Air Force has made sure 
that it will never again need to de
pend so heavily on the Shuttle as it 
once did, to its great regret, for gain
ing access to space. 

Unmanned rockets outshine the 
Shuttles in USAF's space-recovery 
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scenario. Such boosters in several 
sizes are being developed, pro
duced, and delivered for the pur
pose of launching a wide variety of 
national-security satellites, at least 
two dozen of which have languished 
all too long in earthbound storage 
while awaiting rides into space. 

But not much longer, it seems. 
"I'm very positive about our space
launch capability," Secretary Al
dridge declares. "We have a bunch 
of launch systems coming on board 
this year, including the Shuttle. 
We'll begin working off our launch 
backlog, and in four years we'll 
have it all worked off-and we' ll 
have built up a full stable of launch 
vehicles." 

Secretary Aldridge views space 
and the Air Force's presence there 
from his vantage point as one of 
USAF's top policymakers dealing 
with that so-called "fourth combat 
medium," one in which many kinds 
of satellites built and launched by 
the Air Force support US military 
missions in many different ways. 

The Secretary has also been a 
prime mover in the Air Force's drive 
to extend space operations and ex
ploit space technologies. He seems 
generally satisfied with progress 

Secretary 
Aldridge has 

down-to
earl goals 
for space. 
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thus far. But he is concerned that the 
Air Force may back away from its 
commitment to space systems and 
operations and that vital space tech
nologies will be slighted at the ex
pense of national security in these 
times of tighter defense budgets. 

In his view, space-based radar is 
already a case in point, and the pro
grams to develop heavy-lift booster 
rockets and the hypersonic Nation
al Aerospace Plane could also be 
victimized along the way if USAF 
does not watch out. 

Mr. Aldridge became Under Sec
retary of the Air Force, a post tradi
tionally involved to the hilt with 
USAF's stewardship of space pro
grams, in August 1981, not long 
after Space Shuttle Columbia had 
made its historic maiden flight. He 
took over as Secretary of the Air 
Force in June 1986, after things had 
gone sour-Challenger blew up, 
three unmanned launchers failed in 
shocking succession, and the US 
space program went into limbo for 
as long as it would take to put the 
spacelaunch pieces back together 
again. 

"We were devastated," Mr. Al
dridge recalls. 

"Absolutely Superb 
Performance" 

Things are much different now. 
As Secretary Aldridge prepares to 
take his leave of the Pentagon later 
this year to return to the private sec
tor, he can take heart not only from 
what is happening but from what did 
not happen in space during the diffi
cult times. 

Satellites that were overdue to be 
replaced on orbit, but could not be, 
did not falter or fail. They continued 
to perform beautifully long past 
their anticipated operational life
times. 

"The major story of our recent 
launch hiatus was the absolutely su
perb performance of our on-orbit 
constellations," Mr. Aldridge de
clares. "They saved our bacon. 
Some satellites lived longer than we 
could have expected, and we found 
ways, through ground systems, to 
use them innovatively. 

"We would have been much bet
ter off without the tragic failure of 
Challenger and the accidents to the 
unmanned boosters. But we were 
never without the capability to 
fulfill national-security require-
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ments. We met our goal of assured 
mission operations in space." 

Mr. Aldridge described older US 
early-warning satellites as having 
"performed flawlessly" despite 
their extended tours of sentry duty 
in space. Other stellar performers 
while overstaying on orbit were 
communications and navigations 
satellites, along with assorted clas
sified "overhead assets." 

What is more, Secretary Aldridge 
asserts, "our systems exceeded 
those of the Soviets in perfor
mance." 

This raises a point that he be
lieves must be emphasized, to wit: 
"The reality is that we are far ahead 
of the Soviets-technologically and 
qualitatively-in our national-secu
rity space program." 

The American public may be get
ting the wrong idea about this amid 
the running debate over the leader
ship and the goals of the civil side of 
the US space program, Mr. Aldridge 
fears. 

"We need to set the record 
straight for our national-security 
space program," he declares. 

Given its technological and 

Theus 
national
security 

space 
program 

outstrips that 
of the USSR. 

qualitative advantages, that pro
gram comes off well when matched 
against its Soviet counterpart, Mr. 
Aldridge believes. 

He tips his cap to demonstrable 
Soviet advantages in man-days in 
space, launches per year, and total 
lift capability. But he claims that 
such raw, quantitative measure
ments "are not by themselves an 
accurate or reliable way to assess 
the relative strength of our national
security space program. 

"The Soviets do possess a robust 
and resilient spacelaunch capabili
ty-and one that the US space pro
gram currently lacks. However, we 
are rapidly working to fix that by 
attaining our goal of assured launch 
capability." 

Last January, just before the sec
ond anniversary of the Challenger 
disaster, Mr. Aldridge sounded an 
upbeat tone in an address on a high
ly appropriate occasion-the "roll
in" of the first huge, new Martin 
Marietta Titan IV booster to its pad 
at Cape Canaveral, Fla. 

He noted that the Air Force had 
resumed launching bulky satellites 
into space aboard Titan 34D rock
ets, one from Cape Canaveral and 
another from Vandenberg AFB, 
Calif., in late 1987. Hailing the intro
duction of the even larger Titan IV 
rockets, which will embody Cen
taur upper stages to hurl extra
heavy satellites into deep space, 
Secretary Aldridge declared: 

"From this point forward, we will 
continue to significantly increase 
our capability to meet national-se
curity requirements in space ... 
and maintain America's space lead
ership well into the twenty-first cen
tury." 

The Titan IV boosters will share 
heavy-lift launch duties with the 
Space Shuttles. The first Titan IV 
launch of a payload into equatorial 
orbit will take place at Cape Ca
naveral rather soon; the second, 
sending its military payload into 
transpolar orbit from Vandenberg 
AFB, is scheduled for early next 
year. 

The first Titan IV-Centaur launch 
of an ultraheavy military payload 
into geosynchronous orbit from Ca
naveral is scheduled for early 1990. 

The Titan IV's employment of the 
General Dynamics Centaur G
prime upper stage rocket makes it 
unique among all US boosters, in-
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eluding the Shuttle, in its ability to 
lift payloads as heavy as 10,000 
· pounds into geosynchronous orbit 
22,300 miles above the planet-up 
where early-warning satellites and 
many communications satellites, 
for example, do their jobs and 
where such satellites as the surveil
lance sentries of the planned Strate
gic Defense Initiative (SDI) system 
would hover, as it were. 

NASA has long since abandoned 
its plan to use the Centaur as an 
upper stage for the Shuttle. Conse
quently, each Shuttle will be capa
ble of boosting no more than 5,100 
pounds of payload into geosynchro
nous orbit from low-earth orbit by 
means of its Inertial Upper Stage 
(IUS), a rocket that is also compati
ble with the Titan IV. 

The Evolution of Titan IV 
The nation has Secretary Al

dridge to thank, at least as much as 
anyone else, for the Titan IV rock
ets on which the US space program 
now so heavily relies. 

As Under Secretary of the Air 
Force in 1985, he led the drive to 
persuade the Administration and 
Congress to approve the Titan IV 
(then called the Titan 34D7 Comple
mentary Expendable Launch Vehi
cle, or CELY) program to build big 
boosters to augment the Shuttles. 

Congress authorized ten Titan 
IVs. After Challenger went down, it 
added thirteen more, again mainly 
at Mr. Aldridge's urging. And once it 
became obvious that the Shuttle 
fleet would be grounded far longer 
than originally anticipated, yet an
other twenty Titan IVs were added 
Lo Lhe fulure produl:Lion run. 

Meanwhile, USAF has refur
bished thirteen Titan II ICBM 
boosters for launching relatively 
small satellites and has contracted 
with McDonnell Douglas and Gen
eral Dynamics to produce new Del
ta II and Atlas II booster rockets 
respectively. 

The Delta II rockets are ear
marked for launching Navstar navi
gation satellites; the larger Atlas II 
rockets with Centaur upper stages 
will launch medium-heavy DSCS 
III satellites into deep space. 

Both varieties of satellites are 
among those, including many clas
sified types, that are backed up 
awaiting launchings. 

"Bu~ we're getting there," Mr. Al-
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dridge says. "By the end of this 
year, we will have reestablished our 
launch-vehicle inventory-our full 
stable of launch vehicles-and 1988 
is going to be a very significant year 
in our space recovery. 

"We'll continue to fly Titan 34s. 
We'll have the first Titan II launch, 
the first Delta II launch, and the first 
Titan IV launch. And even though 
Atlas II won't be launched for a cou
ple more years, this is the year we 
gave it the go-ahead." 

Air Force Systems Command's 
Space Division (SD) at Los Angeles 
AFB, Calif., was largely responsi
ble for USAF's space-comeback 
momentum. SD devised the recov
ery plan that serves as the blueprint 
for all launches well into the 1990s 
and for developing and allocating all 
new and modified booster rockets 
needed to bring the whole thing off. 

Space Division has done "an ex
cellent job," Mr. Aldridge says. 

It has been suggested that the US, 
as part of its space recovery plan, 
should build more launchpads or 
make better use of the ones it has. 
Addressing this, Mr. Aldridge says: 

"Let's look at it not just from the 

standpoint of assured access to 
space but in the broader context of 
assured mission operations-how 
we accomplish the missions that the 
satellites perform. 

"We can do that without having 
to build more and different 
launchpads. We can do it by putting 
satellite spares on orbit, and that's 
exactly where we're heading. We're 
focusing on on-orbit spares with the 
DSCS and GPS satellites, and we'll 
do the same with Milstar [next-gen
eration communications satel
lites]." 

In some instances, the Secretary 
says, "It may be appropriate to have 
spares on the ground." By and 
large, though, "It's better to keep 
spares in space. They can be put 
into operation more quickly, and 
that's a relatively benign environ
ment up there. Things can happen 
to satellites in storage on the 
ground-like fires or somebody 
dropping something on them." 

The Challenger disaster was a 
blow, probably the knockout one, to 
the Secretary's chances of becom
ing an astronaut. He had been pre
paring to serve as a crew member on 
the first flight of a Shuttle Orbiter 
out of Vandenberg AFB in July 
1986, a flight that was scrubbed, 
along with all others until further 
notice, after Challenger went down. 

As time went by, it became appar
ent that structural changes required 
to make the Shuttles safer would 
also make them too heavy to take 
Air Force payloads of mission-suffi
cient weights into transpolar orbits 
from Vandenberg. 

So USAF eventually mothballed 
the new, unused Space Launch 
Complex Six (SLC-6) that it had 
built at Vandenberg expressly to 
launch Shuttles with national-secu
rity payloads. 

It now turns out that the Shuttles 
may yet find a home at Vandenberg. 
NASA hopes to upgrade their solid
rocket motors, adding enough 
thrust to enable them to shoulder 
Air Force payloads into transpolar 
orbits from the West Coast. But 
don't hold your breath. 

"If a decision is made to fly the 
Shuttle from Vandenberg, it would 
probably take four to five years for 
us to be back in operation there," 
Secretary Aldridge says. 

It is entirely possible that the Air 
Force may never need to use the 
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Shuttle from Vandenberg, given its 
prospects for an abundance of un
manned launchers capable of han
dling Shuttle-sized payloads. 

The Legacy of Challenger 
This is Challenger's legacy. 
"Our spacelaunch fleet is much 

stronger than it would have been if 
Challenger hadn't happened," Mr. 
Aldridge says. "We would probably 
never have had this fleet of launch 
vehicles or the commercial launch 
industry that we have created be
cause we are buying those vehicles. 

"We recognized that we needed 
an alternative launch capability
something besides the Shuttle
long before the Challenger disaster. 

Compe
tition is 

driving down 
the cost of 
getting to 

orbit. 

But we probably would not have 
been able to create the capability
there was always pressure not to do 
so, and this came from the belief 
that the Shuttle could do the job." 

The Air Force is counting on 
Shuttle Orbiters to launch many of 
the national-security satellites now 
in storage. These particular pay
loads, says Secretary Aldridge, 
"have already been integrated with 
the Shuttle-and it would cost us 
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too much money and take too much 
time to convert them to fly on ex
pendables. 

"They're also very high-priority 
payloads because they'll be replac
ing operational satellites. 

"Once we get that backlog 
worked off, then you'll see Depart
ment of Defense requirements for 
Shuttle flights drop to probably only 
three or four a year, and those will 
be focused on R&D payloads and 
experimental payloads that require 
the presence of man along with 
them. 

"The strategy we're following is 
this: Any payload that does not re
quire the unique characteristics of 
man in the loop will fly on expend
ables. If we don't require man to go 
along with a payload, we don't want 
to use that very valuable and unique 
asset called the Shuttle to fly it." 

Cost-cutting is a highly important 
consideration in USAF's gravitation 
toward expendable boosters and 
away from the Shuttle. So is the 
spinoff benefit to the commercial 
launch industry. 

Citing an example he is "very 
proud of," Secretary Aldridge 
points to the competition that Space 
Division conducted in the booster 
industry for the rocket to launch 
DSCS satellites, competition in 
which General Dynamics prevailed 
with its Atlas II. 

"We got an excellent price of less 
than $40 million a flight," he says. 
"We have saved the American tax
payer $ 100 million on each DSCS 
flight as a result of the competitive 
environment and the use of an ex
pendable launcher vs. putting 
DSCS on the Shuttle." 

The payoff in the commercial 
space arena should also be huge. 

In establishing Titan IV, Atlas II, 
and Delta II production lines, "We 
now have a large booster, a medium 
booster, and a small booster at very 
inexpensive prices that can also 
compete in the commercial industry 
for launching satellites," Mr. Al
dridge notes. 

"We needed those boosters for 
national security, and we gave the 
industry the production base for 
them. So now the launch industry 
can go out and sell the boosters to 
the commercial satellite builders 
who in turn have a stable of launch 
vehicles they can go to." 

Secretary Aldridge has high 

hopes that the USAF-NASA Ad
vanced Launch System (ALS) tech
nology program~ will contribute to 
the upgrading of contemporary 
boosters over the years ahead and 
will result in "a family of launch ve
hicles" well-suited for future mili
tary and civil space operations. 

The ALS program was begun as 
part of USAF's space-recovery pro
gram two years ago. In the begin
ning, it was aimed at coming up with 
a heavy-lift rocket beyond the class 
of the Soviet Energia booster and of 
the old, out-of-service US Saturn 
booster that was used in NASA's 
Apollo program. The ALS program 
has broadened, but its main purpose 
is the same. 

"With the ALS program leading 
to that ultimate heavy lifter, we are 
building technologies that can be 
spun off into existing boosters," Mr. 
Aldridge says. And this, he adds, 
will be extremely important to the 
Air Force in "getting to space 
cheaply and reliably, which is our 
main job." 

"We had been spending far too 
much for spacelaunch vehicles," he 
declares. 
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Looking to the Future 
As a result of the ALS project, 

Secretary Aldridge says, "We will 
be able to apply new engines, new 
avionics, new structures, new fuels, 
and new checkout procedures to 
our Deltas and Titans and Atlases 
and everything else, to upgrade 
them. At the same time, we'll be 
reducing the lead time on building 
the new heavy lifter once there is a 
requirement for it." 

Such a requirement is expected to 
arise in connection with the 1990s 
deployment of the US Space Station 
and of SDI satellites, presuming 
those programs pan out. 

Given the budgetary bind, they 
may not. As Secretary Aldridge 
puts it: "ALS is going to suffer bud
getary pressures. So will the Na
tional Aerospace Plane. And when 
you start cutting programs like SDI, 
the Space Station, and other future 
space capabilities, the requirements 
for them start being pushed out in 
time-the requirements that would 
draw us into a heavy-lift advanced 
launch system." 

Secretary Aldridge is concerned 
that the relentless pressure on the 
defense budget to be expected for 
some time to come "will force a lot 
of tough decisions to be made-and 
we '11 mortgage the future in trying 
to protect our near-term capability. 

"I worry that pressures within the 
Air Force are such that we will cut 
our space technology base." 

A prime concern in this regard is 
space-based radar: "We aren't put
ting enough money into our technol
ogy effort for a space-based radar 
that I know we'll want some day." 

Air Force Gen. John L. Piotrow
ski, Commander in Chief of US 
Space Command and of NORAD, 
wants space-based radar as soon as 
he can get it, because he believes it 
is urgently needed to detect enemy 
bombers and cruise missiles from 
on high. 

Secretary Aldridge quite agrees, 
sayin'g: "I support space-based ra
dar. I see it as a spaceborne 
A WACS. We need that capability. 
But I just don't see it in this budget 
environment. 

"When I'm losing TAC fighter 
wings because of that environment, 
how can I start a brand-new space
based radar program? Much as I'd 
like to do it, I just don't see it hap
pening in the next few years." 
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But budget 
pressures 
could abort 

USAF's 
commit
ment to 
space. 

A major thrust in USAF's pro
gram to explore the technology of 
space-based radar is to "do the ra
dar at an inexpensive price-at a 
low weight-so we can get it into 
orbit without having to spend too 
much money," the Secretary says. 

His concerns about the future of 
individual systems are the stuff of 
his largest concern of all when it 
comes to space-that the Air Force 
may lose out there altogether if it 
isn't careful. 

"I'm worried," Secretary Al
dridge says, "about making sure 
that the Air Force has a goal in mind 
for space in the future, that we 're on 
a track to get to that goal, and that 
we don't let these budgetary pres
sures back us away from those 
things that I believe are really im
portant for the Air Force in space. 

"The main reason I'm worried 
about all this is that I think space is 
kind of the future of the Air Force." 

Corporate Commitment? 
What USAF needs, Secretary Al

dridge says, is "a corporate commit
ment" to space operations. Doesn't 
it have such a commitment now? 

"We do," he replies, "but I think 
there's a concern that we may be 
backing away from that commit
ment because of budgetary pres-

sures. We've had a lot of criticism in 
the past about our adherence to that 
commitment." 

Such criticism has come from 
those who have claimed that the Air 
Force was not "stepping up fast 
enough to ASAT [antisatellite weap
on]," was "pinging at" its GPS and 
Milstar satellite development pro
grams in its annual budgets, was 
slighting space-based radar, and 
was, in general, favoring air-ori
ented operations and systems over 
those oriented to space, especially 
as the latter became more and more 
expensive. 

"It took some time," says Secre
tary Aldridge, for the military at 
large to understand just how valu
able space systems had become to 
all terrestrial operations. 

He cites as an example "those 
who once questioned the value of 
GPS to the Air Force" because of its 
great expense and who wanted to 
forgo the program in favor of alter
native solutions, such as better iner
tial navigation systems on aircraft 
and missiles. 

"But look at GPS now," Secretary 
Aldridge says. "Everybody just 
loves it-the Air Force, the Army, 
and the Navy. And the only reason 
we have it is that the Air Force stuck 
to its guns, to its commitment to the 
program and to space. 

"That's what we have to keep 
doing with everything. We will have 
to cut and slow down a few things, 
and we can accept that. But let's 
keep our goals for space in mind and 
keep on the track and not kill pro
grams that are vital to our commit
ment to space." 

The stakes are huge. In Secretary 
Aldridge's view, it all comes down to 
this: 

"Our national space program 
does not need new strategies or one
time space spectaculars. What we 
need is simple: consistent support 
of our space program. America has 
not lost its national-security space 
leadership, and it does not need to 
mimic Soviet military space activi
ties. 

"We must use space effectively 
and efficiently to meet our national
security objectives. We have done 
that in the past, and we will co~tinue 
to do so into the future . We are on 
the right path to maintain leadership 
in our national-security space pro
grams." ■ 
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Armament Division looks ahead to the 
1990s and toward autonomous 
weaponry with long-range 
effectiveness against many kinds 
of targets. 

"Brilliant" Weapons 
Gather 
Momentum 

MOMENTUM is gathering for the next generation of 
standoff weapons. These are "brilliant" systems

a follow-on to today's precision-guided, or "smart," 
weapons-that autonomously acquire, track, and guide 
warheads to their targets with great accuracy over long 
distances. In conjunction with stealthy (low-observable) 
platforms, these munitions could raise the so-called nu
clear threshold dramatically. A high-level commission 
recently told the White House that "current technology 
makes it possible to attack fixed targets at any range 
with accuracies within one to three meters" and that the 
US has been dragging its feet on developing such weap
ons. (See "Discriminate Deterrence," March '88 issue, 
p. 6.) Even earlier, Air Force Systems Command's Proj
ect Forecast II had described the merger of technologies 
that would make possible such brilliant weapons. 

At the center of this development action is AFSC's 
Armament Division at Eglin AFB, Fla. The division 
clearly sees brilliant weapons as its future. Its foremost 
challenge today is the transition of these technologies 
into hardware at a time of economic constraint. 

In all, Armament Division expects to spend about 
$2.9 billion this year to improve the accuracy and effec
tiveness of USAF's nonnuclear weapons. The work en
compasses armament with varying degrees of smartness. 

Maj . Gen. Richard E. Steere, Armament Division 
Commander, says that technological progress on a broad 
front is leading toward weapons that not only are highly 
accurate and lethal but also, because of their self-suffi
ciency after launch, largely impervious to electronic 
countermeasures. It will probably be well into the 1990s, 
however, before brilliant weapons are actually fielded. 
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The Advanced Medium
Range Air-to-Air Missile 

(AMRAAM) is the 
number-one develop
ment and production 
program of Air Force 

Systems Command's Ar
mament Division at Eglin 

AFB, Fla. Here the air
flow around an AMRAAM 

at transonic speeds Is 
depicted by a computer 

using computational 
fluid-dynamics tech

niques, which represent 
a major advance in the 

development of all mod
ern aerial vehicles. 
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tions, these buy rates will not only be met but exceeded. 
AMRAAM will be compatible with USAF's F-15 and 
F-16, the US Navy's F-14 and F/A-18, the German F-4, 
and the British Tornado and Sea Harrier aircraft. 

The Air Force decided in 1979 that the AMRAAM 
development and acquisition strategy should be based 
on a "leader-follower" contractual arrangement. Three 
years later, Hughes Aircraft Co. was awarded the 
"leader" and Raytheon Co. the "follower" contract. 
During low-rate initial production, Hughes is slated to 
manufacture 328 missiles and Raytheon 275. Subse
quent production contracts are to be awarded on a com
petitive basis and to incorporate "producibility" en
hancements. Current indications are that this pro
ducibility enhancement feature will lower overall 
acquisition costs by as much as $2.3 billion. 

· Another intrinsic element of the AMRAAM is P3I 
(preplanned product improvement). Among the objec
tives are rapid reprogramming, adjustable counter
measures, advanced counter-countermeasures, and op
tions for smart ordnance packages and dual-mode 
fuzing. The fully mature AMRAAM version will be able 
to engage up to eight targets in near real time when 
linked to the launching aircraft's "track-while-scan" ra
dar. Also, the missile can be "command inertial guided," 
meaning the weapon's guidance system will use target 
coordinates provided at launch by the avionics of the 
aircraft that can be updated in flight by data links. In the 
terminal phase of flight, the missile's active radar seeker 
will take over and guide the weapon to its target. 
AMRAAM packs significantly higher performance into 
an airframe that is only two-thirds the weight of the 
AIM-7 Sparrow that it replaces. 

Over the longer term, AMRAAM will probably be 
used for missions other than air superiority. The Navy is 
interested in adapting AMRAAM for ship-to-air opera
tion. The Air Force has given thought to using 
AMRAAM for self-defense of such aircraft as the B-1, 
B-2, AWACS, and Joint-STARS (Joint Surveillance and 
Target Attack Radar System). 

Using the Weapon in Combat 
Recent headline-generating ruminations alleging that 

the complexity of AMRAAM would deter pilots from 
using the weapon in combat are dead wrong, according 
to General Steere: "I have heard these allegations from 
people who have never flown [fighter ] before or are not 
very concerned that they will ever have to.' He added 
that "every fighter pilot-from the most junior to the 
most senior-recognizes the importance of 'launch-and
leave' and standoff. The red herring of whether the rules 
of engagement allow you to shoot at an unidentified 
target is just that." 

TAC's Tactical Air Warfare Center, also located at 
Eglin, is working closely with the Armament Division's 
AMRAAM SPO. Maj . Gen. John E. Jaquish TAWC 
Commander, categorized the AIM-120A as the tactical 
air forces' (TAF) "number-one program." Speaking on 
behalf of the TAF, he stressed that "we are delighted 
with the progress of the AMRAAM program." 

Air-to-air missile programs differ from other develop
ment programs in that every test firing involves a "pass/ 
fail criterion," meaning the missile must score a tech
nical "kill." (Of the fifty-eight AMRAAM test launches 
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so far against theoretical targets, forty-four were scored 
"successful" by dint of coming within lethal range of the 
target. Twelve launches were categorized as "failures" 
because the missile did not get close enough to the 
targets, and two shots were labeled "no test" because of 
extraneous factors.) General Jaquish pointed out that if 
"we applied these criteria to new aircraft, we would 
never field one. One ground abort out of Edwards [AFB, 
and the verdict would be] 'cancel the program. ' But that 
is how AMRAAM has been judged-and that is un
fair .... We need to understand that test failures are the 
price of admission to technological progress-and that 
has plagued AMRAAM." 

AMRAAM has also been burdened unduly in that its 
ECM capabilities are being judged against unre
alistically severe threat profiles. These threat profiles, 
he explained, were drawn up by people "with perfect 
knowledge of the fire-control systems of the [various 
carrier aircraft] and of [all AMRAAM design features] 
who then decreed tests against electronic devices 
[bearing no relationship] to what the Soviets have now or 
what we postulate the Soviets might have eventually." 
He added that this "hurdle" has now been overcome. In 
stressing the importance of AMRAAM to CONUS air 
defense, General Jaquish underscored TAC's view that 
without the AIM-120A, the "F-16 is an incomplete 
weapon. With AMRAAM, the F-16 becomes a top air
to-air machine." 

Turning to AMRAAM's counterpart in the short
range air-to-air sector, the AIM-132 advanced short
range air-to-air missile (ASRAAM) under development 
by three European NATO nations with US participa
tion, the TAWC Commander did not see a correspond
ing urgency. He uggested that improved versions of the 
AIM-9 Sidewinder such as the operational 'Mi_ke" vari
ant and the AIM-9R now under test by the Navy, could 
serve as adequate stopgaps. (A special export version of 
the US Navy-developed Sidewinder, the AIM-9PIV, is 
being developed by the Armament Division. More than 
a dozen foreign countries are interested in this variant, 
which will cost less than the "Mike" version.) 

Among the host of current-generation air-to-ground 
munitions that AD is developing for TAF, the hyper
velocity missile (HVM), a low-cost, multiple-kill-per
pass smart weapon suitable for both close air support 
(CAS) and battlefield air interdiction (BAI) missions, 
was singled out by the TAWC Commander. The HVM's 
make-or-break feature , General Jaquish stressed, is low 
cost: "It has to be affordable so that we can buy and 
shoot a lot of them." Under development by the Air 
Force on a joint service basis-USAF, US Army, and 
the Marines-HVM is slated to cost no more than $8,700 
per round (expressed in FY '85 dollars) and to go, in the 
case of the Air Force, on the A-10, F-15, F-16, and 
follow-on CAS aircraft. The weapon, using a high-ve
locity kinetic energy penetrator, is suitable for use 
against a range of mobile targets, from trucks to the new 
Soviet T-80 tank. The weapon, which is in its ground 
launch demonstration phase, is being developed by 
LTV. ■ 

Edgar Ulsamer, a longtime Senior Editor of this magazine, 
retired last summer, but still keeps close tabs on aerospace 
issues. 
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CH SHOT 
LTV's Hypervelocity Missile: Fast, accurate and affordable. 

The column of enemy tanks is sLill several miles away 
when the attacking aircrart swings onto its !:iring run. 
Its FLIR is already tracking their heat signatures. Less 

than three seconds later, with the aircraft still safely out of range, 
the missiles slam into their targets with uncanny accuracy. 

Low Cost, High Firepower 
One of the most awesomely effective weapons ever developed for 
Close Air Support/Battlefield Air Interdiction, the Hypervelocity 
Missile (HVM) weapon system was designed to deliver maximum 
firepower at a cost far below anything in our current inventory. A 
product of the Missiles Division of LTV Missiles and Electronics 
Group, HVM is a masterpiece of simplicity and ingenuity. It carries 
no warhead, relying instead on its blistering 5000-foot-per-second 
speed to blast a penetrator rod through heavy multi-plate armor, 
even at highly oblique angles at extreme range. 

Its guidance system is a simple CO, laser, mounted on the air
craft. With only an aft-looking receiver on the missile, the amount 
of expensive "throwaway" hardware is held to an absolute mini
mum. And because HVM is a "wooden round" with no warhead, 
storage and handling are simpler, safer and cheaper. 

L T V L 0 0 K I 

Multiple Targets, Maximum Effect 
The system can track and attack multiple targets simultaneously
any ground vehicle, fixed or mobile. In live fire tests an HVM was 
purposely aimed more than 100 feet off-target. Automatic guid
ance brought the missile to impact near the target center. 

With no bulky on-board guidance system or warhead, the HVM 
is small enough to permit a large loadout-up to 24 per aircraft 
at a low installed drag. ' 

No other weapon system has ever given the CAS/ BAI pilot 
the HVM's unique advantages in speed, accuracy and survivability
advantages matched only by its cost-efficiency and low suscepti
bility to countermeasures. 

LTV Missiles and Electronics Group, Missiles Division, P.O. 
Box 650003, Mail Stop MC-49, Dallas, Texas 75265-0003. 

Dl1 Missiles and Electronics Group 
Missiles Division 
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Military Airlift Command 
is a combat organization, 
and don't you forget it. 

When You ca11 II an 
Airline, Smile 

'TAKE down the service flag, 
Mother," the newly graduated 

pilots used to chant. "Your son is in 
the ATC." 

That was in the early days of 
World War II, when all new pilots 
hoped for assignments to fighter or 
bomber units. Being picked for the 
Air Transport Command was con
sidered the next best thing to being 
returned to civilian life. According 
to the song, such status didn't even 
warrant one of those small, blue
starred flags that families hung in 
their windows to indicate they had 
someone in service. 

When ATC was formed in the 
summer of 1942, its main job was to 
ferry aircraft from the factories to 
the using combat units. By war's 
end, however, its mission had ex
panded into an extensive airlift op
eration that took ATC crews into the 
combat zones and cost them numer
ous casualties. The nasty bit of dog
gerel about the service flag no lon
ger applied, and airlifters finally 
gained recognition as combat flyers 
as well. 

Forty-six years and two name 
changes later, Military Airlift Com
mand is unmistakably a front-line 
combat force. In recent years, it has 
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BY BRUCE D. CALLANDER 

Although the Image 
stlll persists that Mili
tary Airlift Command 

is just an airline In 
war paint, MAC Is a 
full-fledged combat 

command. Most MAC 
crews don't sit on 
alert, but they do 

have to be ready to 
go anywhere In the 

world on minimal 
notice. This is Capt. 

Jack Nelson, a C-130 
navigator from the 
21st Tactical Airlift 

Squadron, during an 
exercise In Korea. 
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taken on not only in-country tac
tical airlift but the up-front missions 
of special operations and combat 
rescue. 

But many people overlook those 
recently acquired close-su.pport 
roles and persist in seeing MAC pri
marily as an oversized airline whose 
crews just happen to wear military 
uniforms and spend much of their 
time delivering VIPs to summit con
ferences. That image is one that 
MAC commanders take pains to dis
pel. 

Col. John C. Tait, Commander of 
the 60th Military Airlift Wing 
(MAW) at Travis AFB, Calif., bris
tles at the airline analogy. The 60th 
MAW is the only MAC wing flying 
both the C-141 and the C-5. It is the 
largest such airlift organization in 
the Air Force, serves the Pacific and 
Indian Oceans from Alaska to Ant
arctica, and flies wherever else in 
the world it is needed. It launches as 
many as a dozen flights a day on 
regular channel routes throughout 
the region. It flies global special air 
missions, resupplies Operation 
Deep Freeze in Antarctica, and re
sponds to calls for humanitarian air
lift wherever they occur. 

As the host unit at Travis, it ban-
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dles more cargo and passengers 
than pass through any other military 
terminal in the United States. On a 
given day, its operations board 
reads like a timetable for Northwest 
or TWA. On the face of it, the 60th 
MAW does fit the image of the com
mercial carrier in military dress. 

Colonel Tait argues that his wing's 
main reason for being, however, is 
to move combat troops to where the 
action is and to keep them supplied 
while they are there. What the 60th 
and the rest of the MAC wings do in 
the meantime is in preparation for 
that mission. The extensive peace
time airlift operations are a by-prod
uct of the ongoing training of air 
crews and support personnel. The 
fact that they haul people and goods 
over global routes is almost inciden
tal and presents a practical alter
native to flying the massive carriers 
empty. 

Even in peacetime, the wartime 
mission is never far beneath the sur
face at Travis. Routine cargo, neatly 
strapped to pallets, moves through 
the sprawling terminal of the 60th 

MAC's mission Is to 
move combat troops 

to where they are 
needed and to keep 
them supplied while 

they are there. The 
extensive peacetime 
operations the com-

mand ca"les out 
serve as good train
Ing for that mission. 
This C-1418 Is being 
refueled prior to tak-
ing off for some far

distant base. 

Aerial Port Squadron for today's 
overseas customers. Not-far away, 
however, soldiers in combat fatigues 
stand twenty-four-hour guard over a 
collection of small vehicles, artil
lery pieces, and ammunition. 

Within hours, this prepositioned 
equipment, along with a 600-man 
battalion of light infantry, could be 
aboard C-141 s and en route to some 
distant trouble spot, · as it did re
cently to Honduras on notice of no 
more than a few short hours. A 
thousand sorties later, the Army's 
entire 7th Infantry Division (Light) 
could be in position with a total of 
more than 10,000 combat-ready 
troops. 

The 7th, the first of five lightly 
equipped, highly mobile divisions 
planned by the Army, is based at 
Fort Ord, Calif., a few hours' con
voy drive south of Travis. The close 
liaison between Army and Air 
Force leaders, like the preposi
tioned war supplies, is a constant 
reminder that MAC's first job i's to 
be ready to move the troops to 
wherever there's trouble. 
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Although a good portion of MAC's business is hauling people, they are generally of 
this variety, and the in-flight "entertainment" Is usually briefings about the weather 
and expected opposition at Jump or landing zones. This member of the Army's 7th 
Light Infantry Division is deplaning at Travis AFB, Calif., after a recent deployment to 
Honduras. 

In the Beginning 
To be sure, that was not always 

the case. Today's global airlift sys
tem traces its ancestry to an aerial 
delivery service set up months be
fore the United States entered 
World War II. In May 1941, the 
then-Army Air Corps formed Fer
rying Command to fly American
built aircraft to departure points in 
the United States and Canada under 
the Lend-Lease agreement with 
Britain. 

Six months after Pearl Harbor, 
Ferrying Command became Air 
Transport Command. ATC con
tinued to ferry planes to the using 
combat units, but it soon became 
the airlift agent for the entire War 
Department. It opened global air 
routes and developed chains of 
bases stretching from South Amer
ica to Africa and Europe and hop
scotching the islands of the Pacific. 
Combat crews by the tens of thou
sands were shepherded across the 
Atlantic and Pacific under ATC's 
auspices. 

At the war's end, the long-range 
airlift capabilities of both the Army 
and the Navy were merged into the 
Military Air Transport Service. For 
a time, MATS did behave pretty 
much like a commercial airline. It 
hauled not only cargo but most mili-
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tary passengers. MATS transports 
were only slightly more austere than 
civilian airliners. Many had plush 
seats, WAF flight attendants, and 
their own monogrammed dinner
ware. MATS dietitians even had the 
questionable distinction of develop
ing the frozen flight lunches that 
evolved into the infamous "TV din
ners" of the period. 

By the early 1960s, however, 
MATS's days as a military airline 
had become numbered. The com
mercial carriers, protesting that 
they were missing out on a profit
able source of revenue, lobbied 
Congress to force the services to 
contract out most of their passenger 
airlift. As a result, many of the 
troops flown to the Vietnam War 
went via commercial airlines. 

MATS also gained an additional 
wartime airlift capability in the 
deal, however, since the contract 
airlines were required to dedicate 
some of their planes to the Civil Re
serve Air Fleet. Under the arrange
ment, the selected CRAP planes, 
already partially modified for the 
military role, are earmarked to aug
ment USAF's airlift forces in an 
emergency or national crisis. 

The change in MATS was the re
sult of more than a political move by 
the airlines, however. The 1960s 

were a time of brushfire wars and 
small, scattered crises. The ser
vices found they needed the means 
to get troops and equipment to dis
tant trouble spots in a hurry. At the 
time, the commercial airlines had 
few aircraft that could carry heavy 
cargo and battle-ready soldiers. The 
logical solution was to equip MATS 
with new carriers designed specifi
cally for what would become known 
as strategic airlift. 

In 1966, by act of Congress, 
MATS became Military Airlift 
Command, gaining the same status 
as the Air Force's other combat 
commands. Eleven years later, 
President Jimmy Carter approved 
MAC's elevation to the status of a 
specified command of the Depart
ment of Defense. In effect, this 
made it the airlift agent for all ser
vices with a chain of command 
through the Joint Chiefs and De
fense Secretary directly to the Pres
ident. 

In 1974, MAC gained an even 
more visible combat mission when 
Tactical Air Command turned over 
all C-130 airlift operations in the 
continental United States. A year 
later, MAC took on worldwide 
C-130 airlift, meaning that it not 
only would move troops to the over
seas theaters but within them as 
well. On March 1, 1983, MAC also 
took over TAC's Special Operations 
Forces and placed them under the 
1\venty-third Air Force, along with 
the Aerospace Rescue and Recov
ery Service. 

The Payoff 
Injust over forty years, MAC had 

evolved from a noncombatant ferry 
service into a multimission combat 
command. In the fall of 1983, just 
months after formation of the 1\ven
ty-third Air Force, the United 
States launched Operation Urgent 
Fury in Grenada, and MAC tapped 
virtually all its US wings for some 
kind of contribution. 

MAC transports carried Army 
Rangers, airborne troops, and com
bat equipment to the island. They 
returned with freed medical stu
dents and other Americans. MAC 
gunships suppressed hostile fire. 
MAC aeromedical units evacuated 
164 wounded US servicemen and 
foreign nationals. MAC 's Air 
Weather Service provided weather 
support. Aerospace Audiovisual 
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Service, another component of 
MAC, documented activities with 
still pictures, motion pictures, and 
video coverage. During the brief op
eration, MAC flew almost 1,000 
missions, airlifted 15,400 tons of 
cargo, and transported almost 
37,000 passengers. 

MAC 's tactical operations are the 
ones most likely to make the TV 
newscasts because they are close to 
the action and are telegenic. But 
MAC leaders insist that strategic air
lift is just as vital a combat mission. 
At Travis, the 60th MAW has no 
gunships or other tactical weapons, 
but Colonel Tait views everything 
his wing does as a rehearsal for such 
contingencies as Grenada. 

Sometimes, the rehearsals sur
prise even MAC's closest neigh
bors, as they did recently when 
Travis's heavy transports began to 
practice low-level, terrain-following 
delivery missions. 

The townspeople of adjacent Fair
field and Suisun City had been ac
customed to the presence of large 
aircraft since the early days of 
World War II. The Pacific Wing of 
Air Transport Command flew cargo 
versions of the B-24 (C-87s) from 
what was then Fairfield-Suisun 
Army Air Field. In later years, the 
communities adjusted to SAC 
bombers and progressively larger 
MAC airlifters. C-141s and C-5s 
came and went almost unnoticed. 

In the spring of 1987, however, the 
heavy transports began to skim the 
neighboring hills at 1,000 feet, and 
the phones began to ring at Travis. 
The practice route, northeast to 
Lake Tahoe, was authorized by the 
Federal Aviation Administration, 
but the sight of huge planes flying at 
what seemed like treetop level drew 
a swift reaction from homeowners 
in the sparsely settled areas well 
away from the locations of the 
base's normal activities. 

Base officials had some difficulty 
convincing such critics that the 
planes indeed were flying at the 
prescribed 1,000 feet. From the 
ground, a C-141 at that altitude 
looks big enough. The look-alike 
C-5 is roughly half again as large and 
even at the same altitude appears to 
by flying even lower. It took some 
doing to convince the neighbors 
that the flights presented no hazard. 
The big, friendly airliners that had 
passed high overhead for years sud-
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denly were looking suspiciously like 
warplanes preparing for battle. 

The Global Stage 
In fact, that is exactly what they 

were doing. But they are also doing 
it when they cruise the world's air 
lanes at a reassuring 35,000 feet. It 
is a rehearsal on a grand scale and 
on a vast stage. 

Travis is geographically located in 
northern California, but it exercises 
Texas-size bragging rights. It 
sprawls over more than 7,500 acres 
of real estate, owns more than $6 
billion worth of resources, and em
ploys 8,000 active military, 3,400 ci
vilians, and 5,500 reservists. It 
hosts the headquarters of the Twen
ty-second Air Force. It is the West 
Coast terminal for medical evacua
tion flights from the Pacific. Its hos
pital, David Grant USAF Medical 
Center, has a staff of 1,125, and a 
new composite medical facility will 
have almost 300 beds and another 
seventy-five-bed Aeromedical 
Staging Facility. 

Travis launches about 1,300 air
craft carrying about 14,000 passen
gers per month. Its Deep Freeze op
erations alone airlift some 1,600 
passengers and 700 tons of equip
ment to and from the Antarctic 
every year. 

MAC's evolution into a global air
lift command is nowhere more ap
parent than at Travis. The off-the
shelf transports and converted 
bombers it sent off during World 
War II carried pilots, navigators, a 
few strong-armed enlisted men, and 
rudimentary navigation equipment. 
Over the Pacific, they followed 
routes charted only a decade or so 
earlier. As the island-hopping Allies 
gained new territory, ATC crews 
found their own way and laid down 
corridors for the combat crews to 
follow. Flyers barely out of their 
teens plotted their courses to dots in 
the ocean and arrived safely a re
markable percentage of the time. 

Not only the planes but the early 
navigational aids were crude com
pared with those of today. Radio 
communication was chancy, and 
navigators often relied on little more 
than the compasses and sextants 
that had guided mariners centuries 
before. 

By contrast, today's C-141s and 
C-5s leave Travis for distant points 
on the globe with the ease of a sub-

urban commuter. Except for those 
flying airdrops and some other spe
cialized missions, they carry no 
navigators. In their place are inertial 
navigation systems, computerized 
black boxes, two or three to an air
craft. The INS is programmed be
fore takeoff with courses through 
various turning points to the ulti
mate destination. 

Its tiny gyroscopes provide a 
basic reference to position, sense 
every turn, and feed the information 
to the computer. Pilots can adjust 
the system with fixes from other 
navigational aids, but the system 
balks at accepting obviously unrea
sonable human corrections. In a 
sense, the traditional professional 
rivalry between pilots and navi
gators has become a contest be
tween the computer and its human 
OJ?erators. The computer usually 
wms. 

The next generation of inertial 
systems will have laser gyros and no 
moving parts. Just beyond that lies 
the Navstar Global Positioning Sys
tem, which will take its position 
readings from eighteen orbiting sat
ellites. Tied into the full range of 
military and civilian navigation 
aids, N av star will give crews contin
uous readings on their latitude, 
longitude, and altitude anywhere in 
the world. 

A Matter of Course 
Such technological wonders are 

accepted as a matter of course by a 
generation raised on television and 
video games. David Carbin, an Air 
Reserve technician with the 60th 
Avionics Maintenance Squadron at 
Travis, sits on the towering flight 
deck of a parked C-5 and plays the 
buttons on the INS as he would 
some electronic instrument in a 
rock band. He frowns at a question
able position reading and concludes 
that the C-5 has been moved since 
the system was last set up. 

Travis assigns different coordi
nates to each parking space on the 
ramp, and the INS can sense when 
its plane has been taxied to another 
place. Carbin is on intimate terms 
with the anatomy of the INS and 
apparently finds nothing remark
able in the fact that it can tell him 
where he is on the globe to within a 
matter of feet. 

Electronic devices do more than 
navigate. They monitor a variety of 
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subsystems and diagnose malfunc
tions. They advise altitudes to fly 
for fuel economy. They supply 
weather information and a host of 
communications options. In the 
C-17, not only the navigator but the 
flight engineer will be eliminated on 
most flights. Its normal crew will 
consist of one loadmaster and two 
pilots. 

For the foreseeable future at 
least, there is little danger that pilots 
too will become technologically un
employed. In fact, MAC's more im
mediate problem is retaining 
enough of them. 

Hiring by commercial airlines, 
long a problem for the service, has 
significantly increased in recent 
years. Experienced airlift pilots are 
particularly attractive to the com
mercial carriers, and many are re
ceiving tempting offers to defect. 
The exodus is becoming critical. 
MAC officials, recalling some se
rious past raids from the airlines, 
are concerned. 

Maj. Gen. Alexander K. David
son is Commander of MAC's Twen
ty-second Air Force. He notes that 
many pilots, particularly those who 
have never worked in the private 
sector, complain about the demands 
of the airlift mission on both pilots 
and their families. Many pilots cite 

such irritants as their main reason 
for going to the airlines. 

Although he indicates that MAC 
is working hard to reduce or elimi
nate irritants, General Davidson 
concedes that irregular schedules, 
frequent separations from families, 
and uncertainties about the future 
do go with the territory in military 
airlift. But he argues that a pilot's 
life in the airlines, particularly in the 
early years, also can be unsettled 
and uncertain. General Davidson 
believes that the prospect of higher 
pay on the outside is a greater factor 
in the pilots' minds than most care 
to admit. 

A Little Help From Its Friends 
The problem is not a new one. 

The loss of expensively trained pi
lots long has been a major worry for 
the services. Years ago, the Air 
Force conceded that since it could 
not match airlines' pay, it would 
have to do what it could to improve 
the lot of its pilots and accept a cer
tain level of attrition as its contribu
tion to the resource of flyers avail
able to the nation as a whole. 

Like many bases, Travis receives 
at least a partial return on its invest
ment. Along with the active-duty 
60th MAW, the base hosts the 349th 
Military Airlift Wing (Associate), an 

One of MAC's most critical tasklngs Is aeromedlcal airlift. Getting the Injured from the 
front Is Just as important as getting troops and equipment to the front In many cases. 
"Casualties" are being offloaded from this C-130 into the waiting ambulances during 
a recent Reforge, exercise In Germany. 
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Air Reserve unit with more than 
5,500 members. Between eighty 
and ninety percent of the pilots in 
the 349th work full time for the air
lines and fly for MAC in their Re
serve status. 

The 349th, the only Air Force Re
serve unit checked out in both the 
C-141 and the C-5, supports about 
one-third of the air cargo missions 
flown from Travis. Other Reserve 
and Air Guard units carry a similar 
load from other bases, including a 
healthy share of the tactical airlift 
and special operations missions. 

The 349th belies the traditional 
image of the old Reserve unit that 
breaks the monotony of once-a
month meetings with an occasional 
proficiency flight in some outdated 
aircraft. Its pilots fly the same 
equipment used by the 60th, often 
sharing the cockpit with active-duty 
crew members. In a mobilization, 
both the air crews and ground ele
ments of the 349th would integrate 
fully with the 60th. 

Keeping the Reserve unit ready 
to fill that role is not without its 
problems. Maj. William R. Tefteller, 
Assistant Deputy Commander for 
C-5 Operations of 349th MAW, is 
another of the Air Reserve techni
cians at Travis who serves full time 
as a civilian employee and main
tains a dual status as a member of 
the Reserve wing. His full-time job 
includes scheduling Reserve crews 
to fly. 

Major Tefteller concedes that a 
perceived favoritism for the Reserv
ists causes some tension, but it is, 
he contends, like disputes within a 
family. On the job, such differences 
are set aside, and the active and re
serve members work well together. 
In any case, he says, the days of the 
stepchild Reserve unit flying cast
off aircraft are gone. 

Air Guard and AFRES units not 
collocated with active-duty units 
are receiving their own first-line 
transports, such as the C-5 and the 
C-141. They participate in major ex
ercises antl fly wilh aclive-tluly 
units in humanitarian airlift opera
tions. 

Besides its four airlift squadrons, 
the Reserve wing 11t Tmvis h11s four 
maintenance squadrons, nine aerial 
port squadrons, and a medical ser
vices squadron, six of which are 
geographically separated units, an
other medical services squadron, a 
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contingency hospital, an aero
medical evacuation squadron, three 
civil engineering squadrons (two of 
which are geographically sepa
rated), a weapon systems squadron, 
a communications squadron, and a 
USAF clinic. All train to the same 
standards as those of the 60th. 

Col. Raymond Holmes, Deputy 
Commander for Maintenance with 
the 60th, says he makes no distinc
tion between active-duty and re
serve members in the shops. They 
work side by side, and it is not un
usual to sec a reserve NCO super
vising active-duty mechanics. Colo
nel Holmes rates today's airmen of 
both components as the best he has 
seen. 

The mixed maintenance team 
keeps a remarkable percentage of 
the Travis fleet moving on a day-to
day basis. In an emergency, Colonel 
Holmes says, it could muster a far 
larger work force and respond al
most with the speed of a fighter unit 
ordered to scramble. 

It Stlll Looks Like an Alrllne 
For all of its combat readiness, 

however, MAC remains one of the 
world's major air carriers. It has an 
active force of close to 100,000 mili
tary and civilian members. It owns 
more than 1,000 aircraft. It operates 
thirteen US bases and two overseas 
bases and uses 276 others in twenty
four countries overseas. From its 
headquarters at Scott AFB, Ill., it 
manages three numbered air forces. 

The Twenty-second Air Force at 
Travis directs the local 60th MAW 
and two similar wings at McChord 
AFB, Wash., and Norton AFB, Cal
if. MAC's two training bases are 
Altus AFB , Okla., and Little Rock 
AFB, Ark. It also has tactical airlift 
wings in Texas, Arkansas, and the 
Philippines and support flying 
groups as distant as Alaska, Japan, 
and Korea. 

The Twenty-second is duplicated 
in the east by the Twenty-first Air 
Force, headquartered at McGuire 
AFB, N. J. It directs MAWs in Dela
ware, both Carolinas, and Maryland 
and tactical airlift units in England 
and Germany. 

The Twenty-third Air Force, with 
headquarters at Hurlburt Field, 
Fla., maintains special operations 
units in Florida, Panama, the Philip
pines, and Germany and integrates 
special operations, combat rescue, 
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The C-130s and C-141s will get the troops and some priority equipment to the front, 
but the C-5 fleet Is crltlcal/y important for haul/ng large quantities of resupply Items 
and oversize loads /Ike tanks and helicopters to the rear areas near the battle. This 
UH-60 Black Hawk Is being unloaded during a recent Reforge, exercise. 

weather reconnaissance, and aero
medical airlift worldwide. 

Air Reserve and Guard units mir
ror the active-duty forces in every 
type of operation. Like the 349th 
MAW at Travis , Reserve associate 
wings in southern California, Wash
ington, South Carolina, Delaware, 
and New Jersey share bases and air
craft with active-duty forces. Other 
AFRES units operate from separate 
locations with their own aircraft, 
flying everything from tactical air
lift to special operations to weather 
reconnaissance and medical evac
uation. 

The Air Guard flies C-130s in five 
tactical airlift wings and fourteen 
tactical airlift groups scattered from 
Virginia to Alaska. Guard groups on 
both coasts fly HC-130s and Jolly 
Green Giant helicopters on rescue 
and recovery missions, and an 
ANG special operations group flies 
EC-130s from Pennsylvania. 

In a full mobilization, the reserve 
forces would add about 70,000 
members and about 400 aircraft to 
MAC forces, bringing aboard about 
forty flying units and some 160 com
bat support units. About half of 

MAC's organic wartime capability 
is in reserve. The CRAF fleet would 
add substantially to the total. 

No commercial carrier can match 
the variety of MAC's inventory. It 
flies everything from the eight-pas
senger Beech C-12 to the huge C-5. 
Its rescue forces use four types of 
helicopters. Its special operations 
units use three versions of the 
C-130, equipped with everything 
from cannon and miniguns to the 
latest in electronic warfare gear. It 
has flying ambulances able to carry 
forty litter patients and swift C-21s 
(Learjets) that can double in the 
aeromedical role when needed. 

MAC carries Presidents, Cabinet 
members, and as many as 2,000,000 
other passengers in a given year. In 
peace and war, ninety-five percent 
of its passengers are carried by 
commercial contract flights . It hauls 
almost half a million tons of cargo 
annually and flies about 4,500 medi
cal evacuation missions. Still, MAC 
leaders insist, it is all practice, a 
honing of skills and a sharpening of 
claws. 

You can put back the service flag, 
Mother. Your child is in MAC. ■ 

A Fifteenth Air Force B-24 bombardier during World War II, Bruce D. Callander 
was recalled to active duty as an information officer during the Korean War. 
Between tours of active duty, he earned a B.A. degree in journalism at the 
University of Michigan. In 1952, he joined the staff of Air Force Times, becoming 
Editor in 1972. Now a free-lance writer, Mr. Callander has written several articles 
for ArR FoRCE Magazine, including "Navigators With a Difference," which 
appeared in the December '87 issue. -
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For a growing number of govern
ment agencies, that means secure 
phones with nothing less than a 
4.8 Kb/s capability. 

That's why AT&T has developed 
what is now the only dual rate 2.4 and 
4.8 Kb/s secure phone on the market: 
the ATSIT Security-Plus Communica
tions Terminal (STU-III). 

AT&T's terminal is ready today to 
protect your secure communication, 
and with a design that is easy and 
cost-effective to upgrade. Looking 
ahead, this assures that improve
ments in voice processing, now un
der development at AT&T Bell 
Laboratories, can be integrated into 
existing AT&T terminals. The result: 
reduced life-cycle costs. 

Unlike 2.4 Kb/s equipment, 
AT&T's 4.8 Kb/s transmission offers a 
major advantage: improved voice 
quality/voice recognition levels. This 

provides extra assurance that you are 
connected with the right party and 
reduces the strain of a lengthy secure 
conversation. 

The AT&T Security-Plus 
Communications Terminal (STU-III): 
right for today, ready for tomorrow. 

By doubling transmission 
speed, the 4.8 data rate moves sensi
tive information faster, decreases 
long distance transmission charges, 
even reduces set-up time. 

AT&T's feature-rich STU-III gives 
you one-button access to its func
tions: Clear Data or Clear Voice; 
Secure Data or Secure Voice. It ac
commodates up to four indepen-

dent identities and levels of security 
-and up to 32 crypto-ignition keys. 
It offers a remote interface to access 
its functions. 

Also, physical security is engi
neered into its design, preventing 
tampering. 

But the most reassuring feature 
of the AI&r Security-Plus Communi
cations Terminal is the credibility of 
the company that builds it. A company 
with more than a century of quality 
communications experience. 

For more information, call AT&T 
at 1 800 262-3787 (NC residents 
call collect: 919 279-3411.) ©19ssAr&r 

-- AT&T 
The right choice. -



ALL THE WORLD'S AIRCRA,FT SUPPLEMENr 

AUGUST1988 

Tupolev 'Bear-H' missile carrier from Dolon air base photographed off the northern coast of Alaska (US Air Force) 

TUPOLEV 
TUPOLEV DESIGN BUREAU, USSR 

The 1988 edition of DoD's Soviet Military Power 
document reminds readers that "in the early 1980s, 
two new Soviet bomber programmes emerged, 
marking an important step in modernising the Sovi
et strategic long-range bomber force. The first, the 
'Bear-H' cruise missile carrier, accounts for the 
greatest percentage of bomber production in this 
decade, with over 70 built. The second programme 
involves the more versatile and capable 'Blackjack' 
. . . [which] wiU not be produced in significant num
bers until the end of this decade or the early 1990s," 
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Reference to 'Bear-H' as a new programme may 
appear paradoxical, as the original version of the 
bomber was photographed during a military Oypast 
over Moscow 33 years ago. But DoD had no hesita
tion in adding that "the backbone of the modern 
Soviet intercontinental bomber force of the 1980s 
will remain the 'Bear-H', armed with the AS-15 
'Kent' ALCM. The Soviets also have in their in
ventory about 100 other 'Bear' bombers and air-to
surface missile carriers . 

"Soviet strategic aviation capabilities are en
hanced through training and exercises. 'Bear-H' 
bombers are regularly observed simulating attacks 
against North America. . . Additionally, older 

'Bear' bombers carrying the AS-3 ('Kangaroo') air
to-surface missile are being rejuvenated through a 
modification programme that upgrades them to car
ry the newer AS-4 ('Kitchen') supersonic ASM. 
More than 45 of these reconfigured aircraft, desig
nated 'Bear-Gs' , are now operational. 

"Prior to the recent introduction of longer-range 
cruise missiles , Soviet bombers would have had to 
penetrate Canadian or US airspace to launch their 
attacks. Now the 'Bear-H' can launch its Jong-range 
AS-15 cruise missiles from well offshore and still hit 
targets in North America." And this is only one of 
several important tasks assigned to the 'Bear' 
force. Some of the bombers, including missile 
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armed 'Bear-Gs', have been reassigned to a theatre 
role, and conduct regular combat training exercises 
against naval and land targets in the northern Pacific 
region. Maritime 'Bears' deployed frequently to 
staging bases in Cuba and Angola are capable of 
covering the North and South Atlantic from the 
Mediterranean approaches westward to the US east 
coast, and southward lo the Cape of Good Hope. 
They are encountered off the US east coast during 
transits between Murmansk and Cuba, and during 
elint missions from Cuba. Eight 'Bears' are sta• 
tioned permanently at Cam Ranh, the former US 
Navy base in Vietnam. 

Tiris seems an appropriate moment, therefore, to 
take a fresh look at the characteristics of these huge 
four-turboprop bombers. 

TUPOLEV Tu-95 and Tu-142 
NATO reporting name: 'Bear' 

The first prototype of Andrei Tupolev 's four
turboprop Tu-95 bomber was flown in the Summer 
of 1954. Its high speed, exceeding that once consid
ered practicable for propeller driven aircraft. 
eclipsed the contemporary four-jet Myasishchev 
M-4 (NATO 'Bison'). But this is not the only factor 
that has kept the 'Bear' in continuous production 
for well over 30 years. Equally important has been 
its ability to accommodate extensive avionics and 
the largest air-to-surface missiles and radars yet 
carried by combat aircraft. Most of the Soviet 
Navy's current force of 80 'Bears' are of the ' F ' 
model, which differs so greatly from earlier ver
sions that its official designation was changed from 
Tu-95 to Tu-142. The latest 'Bear-H' version equip
ping the Moscow Air Army utilises the same basic . 
much improved airframe. It is aircraft from this Air 
Army, based at Dolon in the central USSR . that are 
intercepted routinely by North American Aero
space Defense Command fighters. 

The nine versions identified by NATO reporting 
names are as follows: 

Bear-A. Basic Tu-95 strategic bomber, first shown 
in Aviation Day display at Tushino in July 1955. 
Internal stowage for two nuclear or a variety of 
conventional free-fall weapons. Fitted with chin 
radar, and defensive armament comprising three 
pairs of 23 mm cannon in remotely controlled rear 
dorsal and ventral barbettes and manned tail turret. 
lwo glazed blisters on rear fuselage, under tail
plane, are used for sighting by the gunner control
ling all these weapons. The dorsal and ventral bar
belles can also be controlled from a station aft of the 
flight deck. Max range with 11,340 kg (25 ,000 lb) 
bomb load is. 8,000 nm (14,800 km; 9.200 miles). 
Few remain in service. 

Bear-B. First seen in 1961 Aviation Day flypast. 
Generally similar to 'Bear-A' but able tn carry a 
large air-to-surface aeroplane type missile (NATO 
reporting name 'Kangaroo') under fuselage, with 
associated radar (NATO 'Crown Drum') in wide 
undernose radome, replacing the original glazing. 
Defensive armament retained. A few 'Bear-Bs' op· 
erate in maritime reconnaissance role, with flight 
refuelling nose-probe and, sometimes, an elint blis
ter fairing on the starboard side of the rear fuselage. 
Some carry a pointed canister under each wing. for 
air sampling. 

Bear-<:. Third Tu-95 strike version. able to carry 
'Kangaroo'; first observed near NATO naval forces 
io September 1964. Generally similar to 'Bear-B' 
but with an elint blister fairing on both sides of rear 
fuselage. Refuelling probe standard. Has been ob
served with a faired tail housing special equipment, 
like that first seen on a 'Bear-0' and illustrated on a 
'Bear-G'. 

Bear-D. Identified in August 1967, this maritime 
reconnaissance version of the Tu-95 has a glazed 
nose, an undernose radar (NATO 'Short Horn'), a 
large underbelly radome for I band surface search 
radar (NATO 'Big Bulge'), an elint fairing on each 
side of the rear fuselage like 'Bear-C ·, a nose refuel
ling probe, and a variety of blisters and antennae, 
including a streamlined fairing on each tailplane tip. 
The housing for I band tail warning radar above the 
tail turret is much larger than on previous versions. 
Tusks include pinpointing of maritime targets for 
missile launch crews on board ships and aircraft 
that are themselves loo distant to ensure precise 
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Top to bottom: Tu-142 'Bear-F' Mod 1, Tu-142M 'Bear-F' Mod 4, Tu-95 'Bear-G' (Pi/or Press/ 

missile aiming and guidance. 'Bear-0' carries no 
offensive weapons. About 15 operational. 

A 'Bear-0' was the first version seen, in 1978, 
with the normal tail turret and associated radome 
replaced by a faired tail housing special equipment. 
A similar tail is now fitted to 'Bear-G'. 

Bear-E. Reconnaissance version of Tu-95, basi
cally similar to 'Bear-A' but with refuelling probe 
and rear fuselage elint fairings as on 'Bear-C'. Six 
camera windows in bomb bay, in pairs in line with 
the wing !laps, with a seventh window to the rear on 
the starboard side. Few only. 

Bear-F. Anti-submarine aircraft. First of the 
Tu-t42 series of extensively redesigned 'Bears' . 
with more highly cambered wings and longer fuse
lage forward of the wings. Deployed initially by the 
Soviet Naval air force in 1970, since when several 
variants have been seen. Re-entered production in 
the mid-1980s. Originally, 'Bear-F' had enlarged 
and lengthened fairings aft of its inboard engine 
nacelles, and undernose radar. The main under· 
fuselage J band radar housing is considerably far
ther forward than on 'Bear-D' and smaller in size; 
there are no large blister fairings under and on the 
sides of the rear fuselage ; and the nosewheel doors 
are bulged prominently, suggesting the use of larger 
or low pressure tyres . 'Bear-F' has two stores bays 
for sonobuoys , torpedoes, and nuclear depth 
charges in its rear fuselage . one of them replacing 
the usual rear ventral gun turret and leaving the tail 
turret as the sole defensive gun position. The vari
ants of 'Bear-F' are identified as follows: 

Mod I: As original 'Bear-F' but reverted to stan· 
dard size nacelles. Chin mounted J band radar de
leted. Fewer protrusions. 

Mod 2 (Tu-142M): Fuselage nose lengthened by 
23 cm (9 in) and roof of flight deck raised. Angle of 
refuelling probe lowered by 4'. 

Mod 3: MAD boom added to fin tip. Fairings at 
tips of tailplane deleted. Rear stores bay lengthened 
and made less wide . 

Mod 4: Chin radar reinstated. Self-protection 
ECM thimble radome on nose, plus other fairings . 
Entered service with the air force of the Soviet 
Northern Fleet in 1985. 

Most of approximately 60 'Bear-Fs' in service are 
to Mod 3 or Mod 4 standard. 

Bear-G. Tu-95, generally similar to 'Bear-B/C' 
but reconfigured for elint missions and to carry two 
AS-4 (' Kitchen') air-to-surface missiles instead of 
one AS-3 ('Kangaroo'), on a large pylon under each 
wingroot. Features include an ECM thimble under 
the inflight refuelling probe, a streamlined ECM 
pod on each side at the bottom of both the centre 
and rear fuselage, and a 'solid' tailcone, containing 
special equipment, similar in shape to that on some 
'Bear-Ds' . More than 45 in service, all with the 
Irkutsk Air Army. 

Bear-ff. New production version, based on the 
Tu-142 type airframe of 'Bear-F' but with a shorter 
fuselage . of the same length as 'Bear-B/C' . 
Equipped to carry long-range cruise missiles , in
cluding the AS-15 (NATO 'Kent'). Aircraft ob· 
served up to mid-1987 had only an internal (rotary?) 

'Bear-F' Mod 3 introduced an MAD boom at the fin tip 

The Tu-95 'Bear-G' is a reconfigured 'Bear-B or C' equipped to carry 'Kitchen' supersonic ASMs 
(UK Ministry of Defence/ 
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launcher for six of these ALCMs, but pylon mount
ings for four more can be attached under each wing
root. Built at Kuybyshev, ' Bear-H' achieved initial 
operational capability in 1984, and more than 70 
had been built by Spring 1988. Features include a 
larger and deeper radome built into the nose and a 
small fin-tip fairing. There are no elint blister fair
ings on the sides of the rear fuselage, and the ventral 
gun turret is deleted. Some aircraft have only a 
single twin-barrel gun, instead of the usual pair, in 
the tail turret. 

Bear-J. Identified in 1986, this is the Soviet equiv
alent of the US Navy's E-6A and EC-130Q TACA
MO aircraft, equipped with VLF communications 
avionics to maintain an on-station/all-ocean link 
between national command authorities and nuclear 
missile armed submarines under most operating 
conditions . Operational in comparatively small 
numbers by 1988, with the Soviet Northern and 

compartments. Those forward and aft of the 
weapons bay are linked by a crawlway tunnel. 
The tail gunner's compartment is not accessible 
from the other compartments. 

TAIL UNIT: Cantilever all-metal structure, with 
sweepback on all surfaces. Adjustable tailplane 
incidence. Hydraulically powered rudder and el
evators. Trim tabs in rudder and each elevator. 
Thermal anti-icing system in tailplane leading
edge. 

LANDING GEAR: Hydraulically retractable tricycle 
type. Main units consist of four-wheel bogies, 
with tyres of approx 1.50 m (5 ft) diameter and 
hydraulic internal expanding brakes. Twin 
wheels on nose unit. All units retract rearward, 
main units into nacelles built on to wing trailing
edge. Retractable tail bumper consisting of two 
small wheels . Braking parachute may be used to 
reduce landing run . 

Tupolev 'Bear-H' equipped to carry AS-15 'Kent' ALCMs (Pilot Press) 

'Bear-H' cruise missile carrier photographed during a practice strike 

Pacific Fleets, it appears to use a modified Tu-142 
'Bear-F' airframe. 

In 1988, India took delivery of two ex-Soviet 
Navy 'Bear-Fs' for maritime reconnaissance . 
TYPE: Four-turboprop long-range bomber and 

maritime reconnaissance aircraft. 
W1Nos: Cantilever mid-wing monoplane . Slight 

anhedral. Sweepback 37° at quarter-chord on in
ner panels, 35° at quarter-chord on outer panels. 
All-metal structure, with four spars in inboard 
panels , three spars outboard. All-metal three
segment hydraulically powered ailerons and two
segment Fowler flaps on each wing. Trim tab in 
each inboard aileron segment. Spoilers in top 
surface of wing forward of inboard end of aile
rons. Three boundary layer fences on top surface 
of each wing. Thermal anti-icing system in lead
ing-edges. 

FuSELA□E: All-metal semi-monocoque structure 
of circular section, containing three pressurised 
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POWER PLANT: Four Kuznetsov NK-12MV turbo
props, each with max rating of 11,033 kW (14,795 
ehp) and driving eight-blade contra-rotating re
versible-pitch lype AV-60N propellers. Fuel in 
wing tanks, with normal capacity of95,000 litres 
(25,100 US gallons; 20 ,900 Imp gallons). 

ACCOMMODATION AND ARMAMENT: See notes ap
plicable to individual vernions and under 'Fuse
lage'. 

OPERATIONAL EQUIPMENT ('Bear-D'): Large I 
band radar (NATO 'Big Bulge') in blister fairing 
under centre-fuselage, for reconnaissance and to 
provide data on potential targets for anti-shipping 
aircraft or surface vessels . In latter mode, PPI 
presentation is data linked to missile launch sta
tion. Four-PRF range J band circular and sector 
scan navigation radar (NATO 'Short Horn'). I 
band tail warning radar (originally NATO 'Bee 
Hind'; later 'Box Tail') in housing at base of 
rudder. 

DIMENSIONS, EXTERNAL ('Bear-F'' approx) : 
Wing span 51.10 m (167 ft 8 in) 
Length overall 49.50 m (162 fl 5 in) 
Height overall 12.12 m (39 ft 9 in) 

WEIGHT (' Bear-F', estimated): 
Max T-O weight 188,000 kg (414,470 lb) 

PERFORMANCE: 
Max level speed at 7,620 m (25,000 ft) 

500 knots (925 km/h; 575 mph) 
Over-target speed at 12,500 m (41,000 ft) 

450 knots (833 km/h; 518 mph) 
Max unrefuelled combat radius 

4,475 nm (8,285 km; 5,150 miles) 

EMBRAER 
EMPRESA BRAS/LE/RA DE AERONAUTICA 
SA , Av Brig Faria Lima 2170, Caixa Postal 343, 
12225 Sao Jose dos Campos, SP, Brazil 

EMBRAER EMB-120 BRASILIA 
Brazilian Air Force designation: VC-97 

Design of this twin-turboprop passenger and car
go transport started in September 1979. The first 
prototype (PT-ZBA) made its initial flight on 27 July 
1983, the second (PT-ZBB) on 21 December 1983, 
and the third (PT-ZBC) on 9 May 1984. These air
craft were used for flight test and certification trials. 
Nos. 2 and 5 were static and fatigue test aircraft; 
No. 6 was a pre-series demonstration aircraft. 

Certification by the Brazilian CTA was granted 
on 10 May 1985 , and FAA (FARPt 25) type approval 
on 9 July 1985 . lype certification by the British 
CAA, French DGAC, and German LBA was 
granted in 1986. The first customer, Atlantic South
east Airlines of the USA, received its first Brasilia 
at the l'"aris Air Show in June 1985. By 9 May 1988, 
firm orders totalled 153, with 142 more on option. 
By the same date, a total of 75 had been delivered, 
including two VC-97s, of ten on order, for the Grupo 
de Transporte Especial of the Brazilian Air Force at 
its Brasilia air base. The first order for the corporate 
version was received from United Technologies 
Corporation (USA) in August 1985. Furnished for 
18 passengers , it was delivered in September 1986. 
Scheduled production rate was three aircraft per 
month in 1987, rising to four per month in 1988. 

From Brasilia c/n 120028, delivered to DLT in 
October 1986, composite materials equivalent to 10 
per cent of the aircraft's basic empty weight have 
been used in the airframe, as noted in the following 
descriptive details: 
TYPE: Twin-turboprop general purpose transport. 
WINGS: Cantilever low-wing monoplane. Wing sec-

tion NACA 23018 (modified) at root, NACA 
23012 at tip. Dihedral 6° 30' from roots at 66 per 
cent chord. Incidence 2°. Sweepback 0° at 66 per 
cent chord. Single continuous fail-safe structure, 
attached to underside of fuselage on three special 
frames. Main wing box has three spars (at 15, 28, 
and 66 per cent chord), ribs, stiffeners, and skin. 
Spar caps machined from 2024 or 7050 aluminium 
alloy extrusions; skin panels are of 2024 or 7475 
laminations, chemically milled . Leading-edges, 
wingtips, and root fairings of Kevlar reinforced 
glassfibre . Hydraulically actuated electrically 
controlled double-slotted Fowler trailing-edge 
flap, of carbonfibre construction, inboard and 
outboard of each engine nacelle; small plain flap 
beneath each nacelle. No slats, slots, spoilers, or 
airbrakes. Small fence on each outer wing be
tween outboard flap and aileron. Internally bal
anced all-metal ailerons. Lateral trimming by 
tabs (two in starboard aileron, one in port aile
ron). Ailerons actuated by dual irreversible me
chanical actuators operated manually by cable 
controls . Pneumatic boot de-icing of leading
edges , using engine bleed air. 

FUSELAGE: Semi-monocoque pressurised struc
ture, of circular cross-section throughout most of 
its length. Chemically milled skin, reinforced by 
extruded stiffeners; C frames attached to skin by 
shear clips. Entire structure is of 2024, 7050, and 
7475 aluminium alloys, and meets the damage 
tolerance requirements of FAR Pt 25 ('Iransport 
category) up to Amendment 25-54. Nosecone of 
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Launch customer for the Embraer EMB-120 Brasilia was Atlantic Southeast Airlines 
of Atlanta, Georgia 

Kevlar reinforced glassfibre; tailcone also of 
Kevlar reinforced glassfibre on aircraft without 
APU. Pressurised area contained within flat 
bulkhead forward of flight deck and spherical 
rear bulkhead aft of baggage compartment. 1\vin 
ventral strakes under rear fuselage. 

TAIL UNIT: Cantilever T tail, of three-spar metal 
construction except for leading-edges and tips, 
which are of Kevlar reinforced glassfibre. Fixed 
incidence swept tailplane, with horn balanced 
elevators. Sweptback fin, with Kevlar reinforced 
glassfibre dorsal fin. Serially hinged two-segment 
rudder actuated hydraulically by Bertea CSD 
unit. Mechanically actuated trim tab in each ele
vator. Pneumatic boot de-icing of leading-edges, 
using engine bleed air. 

LANDING GEAR: Retractable tricycle type, with 
Goodrich twin wheels and oleo-pneumatic shock 
absorber on each unit (main units 12 in, nose unit 
8 in). Hydraulic actuation; aU units retract for
ward (main units into engine nacelles). Hydrau
lically powered nosewheel steering. Goodyear 
tyres, size 24 x 7 .25 in (main), 18 x 5.5 in (nose); 
pressure 6.90-7.58 bars (100-110 lb/sq in) on 
main units, 4.14-4.83 bars (60-70 lb/sq in) on 
nose unit. Goodrich carbon brakes standard 
(steel optional). Hydro-Aire anti-skid system 
standard; autobrake optional. 

POWER PLANT: Two Pratt & Whitney Canada 
PWJ 18 turboprops, each rated at 1,342 kW (1,800 
shp) for T-O and max continuous power, and driv
ing a Hamilton Standard 14RF-9 four-blade con
stant-speed reversible-pitch fully-feathering pro
peller with glassfibre blades containing alumini
um spars. Fuel in two-cell 1,670 litre (441 US 
gallon; 367.4 Imp gallon) integral tank in each 
wing; total capacity 3,340 litres (882 US gallons; 
734.7 Imp gallons), of which 3,312 litres (875 US 
gallons; 728.5 Imp gallons) are usable. Single
point pressure refuelling (beneath outer star
board wing), plus gravity point in upper surface of 
each wing. Oil capacity 9 litres (2.4 US gallons; 
2 Imp gallons). 

AccOMMODATION: Pilot and co-pilot on flight deck, 
with dual controls. Main cabin accommodates 
cabin attendant and 30 passengers in three
abreast seating at 79 cm (31 in) pitch, with over
head lockable baggage racks, in pressurised and 
air-conditioned environment. Passenger seats are 
made of carbonfibre and Kevlar, tloor and parti
tions of carbonfibre and Nomex sandwich, side 
panels and ceiling of glassfibre/Kevlar/Nomex/ 
carbonfibre sandwich. Provisions for wardrobe, 
galley, and toilet. Downward opening main pas
senger door, with airstairs, forward of wing on 
port side. Type II emergency exit on starboard 
side at rear. Overwing Type III emergency exit on 
each side. Pressurised baggage compartment aft 
of passenger cabin, with large door on port side. 
Also available with all-cargo interior; executive 
or military transport interior; or in mixed-traffic 
version with 24 or 26 passengers (toilet omitted in 
latter case), and 900 kg (1,984 lb) of cargo in 
enlarged rear baggage compartment. 
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SYSTEMS: AiResearch air-conditioning/pressurisa
tion system (differential 0.48 bars; 7 lb/sq in), 
with dual packs of recirculation equipment. Du
plicated hydraulic systems (pressure 207 bars; 
3,000 lb/sq in), each powered by an engine driven 
pump, for landing gear, tlap, rudder, and brake 
actuation, and nosewheel steering. Emergency 
standby electric pumps on each system, plus sin
gle standby handpump, for landing gear exten
sion. Main electrical power supplied by two 28V 
400A DC starter/generators; two 28V IOOA DC 
auxiliary brushless generators for secondary and/ 
or emergency power; one 24V 40Ah nickel-cad
mium battery for assisted starting and emergency 
power. Main and standby 450VA static inverters 
for 26/ll5V AC power at 400Hz. Single high
pressure (127 .5 bars; 1,850 lb/sq in) oxygen cylin
der for crew; individual chemical oxygen gener
ators for passengers. Pneumatic de-icing for wing 
and tail leading-edges, and engine air intakes; 
electrically heated windscreens, propellers, and 
pitot tubes; bleed air de-icing of engine intakes. 
Optional Garrett GTCP36-150(A) APU in tail
cone, for electrical and pneumatic power supply 
(fitted to second and third prototypes). 

AVIONICS: Collins Pro Line II digital avionics pack
age includes as standard dual VHF-22 com trans
ceivers, dual VIR-32 VHF nav receivers, one 
ADF-60A, one TDR-90 transponder, CLT-22/32/ 
62/92 control heads, one DME-41, one WXR-270 
weather radar, dual AHRS-85 digital strapdown 
AHRS, dual ADI-84, dual EHSI-74, dual 
RMI-36, one Dorne & Margolin DMELT-81 
emergency locator transmitter, dual Avtech au
dio/interphones, Avtech PA and cabin inter
phone, Fairchild voice recorder, and IET standby 
attitude indicator. Optional avionics include third 
VHF com, second transponder and DME, 
WXR-300 weather radar, two EFIS-86 electronic 
flight instrument systems, one MFD-85 multi
function display, one or two J.E. T. RNS-8000 3D 
or Racal Avionics RN 5000 nav, one APS-65 dig
ital autopilot, one or two FCS-65 digital flight 
directors, flight entertainment music, one or two 
Canadian Marconi CMA-771 Alpha VLF/ 
Omega, one or two ALT-55 radio altimeters, al
titude alerter/preselect, microwave landing sys
tem, ground proximity warning system, flight re
corder, and Motorola Selca!. Second (Bendix) 
avionics package is available optionally. Other 
types of avionics equipment, for special versions 
of the aircraft, are as required for the missions 
concerned. 

DIMENSIONS, EXTERNAL: 
Wing span 
Wing chord: 

at root 
at tip 

Wing aspect ratio 
Length overall 
Length of fuselage 
Fuselage: Max diameter 
Height overall 
Elevator span 

19.78 m (64 ft 103/4 in) 

2.81 m (9 ft 2¥• in) 
1.40 m (4 ft 7 in) 

9.9 
20.00 m (65 ft 7V, in) 
18.73 m (61 ft 5Y2 in) 

2.28 m (7 ft 5¼ in) 
6.35 m (20 ft 10 in) 

6.94 m (22 ft 9¼ in) 

Wheel track (c/1 of shock struts) 
6.58 m (21 ft 7 in) 

Wheelbase 6.97 m (22 ft 10½ in) 
Propeller diameter 3.20 m (10 ft 6 in) 
Propeller ground clearance (min) 

0.48 m (I ft 7 in) 
Passenger door (fwd, port): 

Height 
Width 
Height to sill 

Cargo door (rear, port): 

l.70 m (5 ft 7 in) 
0.774 m (2 ft 6Y2 in) 

1.47 m (4 ft 10 in) 

Height 1.36 m (4 ft 5V, in) 
Width 1.30 m (4 ft 3Y• in) 
Height to sill I .67 m (5 ft 5¼ in) 

Emergency exit (rear, stbd): 
Height 1.37 m (4 ft 6 in) 
Width 0.51 m (I ft 8 in) 
Height to sill 1.56 m (5 ft 1 Y, in) 

Emergency exits (overwing, each): 
Height 0.91 m (3 ft O in) 
Width 0.51 m (1 ft 8 in) 

Emergency exits (flight deck side windows, 
each): 
Min height 
Min width 

DIMENSIONS, INTERNAL: 

0.48 m (I ft 7 in) 
0.51 m (I ft 8 in) 

Cabin, excl flight deck and baggage compart
ment: 
Length 9.35 m (30 ft 8 in) 
Max width 2.10 m (6 ft 10¼ in) 
Max height l. 76 m (5 ft 9V• in) 
Floor area 14.97 m2 (161.14 sq ft) 

Rear baggage compartment volume: 
30-passenger version 6.40 m3 (226 cu ft) 
all-cargo version 2.70 m3 (95 cu ft) 
passenger/cargo version 

11.00 m3 (388 cu ft) 
Cabin, incl tlight deck and baggage compart

ment: 
Total volume approx 41.8 m3 (1,476 cu ft) 

Max available cabin volume (all-cargo version) 
31.10 m3 (1,098 cu ft) 

AREAS: 
Wings, gross 
Ailerons (total) 
Trailing-edge flaps (total) 

39.43 m2 (424.42 sq ft) 
2.88 m2 (31.00 sq ft) 

Fin, incl dorsal fin 
Rudder 
Tailplane 
Elevators, incl tabs 

WEIGHTS AND LoADINGS: 

3.23 m2 (34. 77 sq ft) 
5.74 m2 (61.78 sq ft) 
2.59 m2 (27.88 sq ft) 
6. IO m2 (65.66 sq ft) 
3.90 m2 (41.98 sq ft) 

Weight empty, equipped 7,070 kg (15,586 lb) 
Max fuel 2,659 kg (5,862 lb) 
Max payload 3,470 kg (7,650 lb) 
Max T-O weight ll,500 kg (25,353 lb) 
Max ramp weight 11,580 kg (25,529 lb) 
Max landing weight 11,250 kg (24,802 lb) 
Max zero-fuel weight 10,500 kg (23,148 lb) 
Max wing loading 292 kg/m2 (59 .8 lb/sq ft) 
Max power loading 4.29 kg/kW (7.04 lb/shp) 

PERFORMANCE (at max T-O weight, ISA): 
Max operating speed 

272 knots (504 km/h; 313 mph) EAS 
Max level speed at 6,100 m (20,000 fl) 

328 knots (608 km/h; 378 mph) 
Max cruising speed at 6,100 m (20,000 ft) 

298 knots (552 km/h; 343 mph) 
Long-range cruising speed at 7,620 m (25,000 ft) 

260 knots (482 km/h; 299 mph) 
Stalling speed, power off: 

flaps up 
117 knots (217 km/h; 135 mph) CAS 

flaps down 
87 knots (162 km/h; 100 mph) CAS 

Max rate of climb at S/L 646 m (2,120 ft)/min 
Rate of climb at SIL, one engine out 

206 m (675 ft)/min 
Service ceiling 9,085 m (29,800 fl) 
Service ceiling, one engine out 

5,240 m (17,200 ft) 
FAR Pt 25 T-O field length 1,420 m (4,660 ft) 
FAR Pt 135 landing field length, max landing 

weight at S/L 1,370 m (4,495 ft) 
Min ground turning radius 

15.76 m (51 ft 8½ in) 
Range at 7,620 m (25,000 ft), reserves for 100 nm 

(185 km; ll5 mile) diversion and 45 min hold: 
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with mnx (30) pnssengor p11ylo11d (2,721 kg; 
6,000 lb) 945 nm (1 ,750 km; 1,088 miles) 
with max fuel and 1,920 kg (4,233 lb) payload 
(21 passengers) 

1,610 nm (2,983 km; 1,854 miles) 
OPERATIONAL NOISE LEVELS (FAR Pt 36, BCAR-N 

and !CAO Annex 16): 
T-O 
Approach 
Sideline 

IAI 

78.6 EPNdB 
89.J EPNdB 
76.8 EPNdB 

ISRAEL AIRCRAFT INDUSTRIES (Aircraft and 
Bedek Aviation Divisions), Ben-Gurion Interna
tional Airport, Israel 70100 

IA! is the major aerospace organisation in Israel . 
Its Aircraft Division is responsible for all aircraft of 
Israeli design, many of which have been featured in 
Jane ·s Supplements in Am FORCE Magazine in the 
past. They include the Arava STOL military/civil 
transport (February 1978), West wind executive jet 
(February 1981), Kfir multirole fighter (June 1983), 
and, most recently, the Lavi advanced combat air
craft (April 1987). Aircraft Division is also responsi
ble for manufacture of the country's Scout , Mastiff, 
and Pioneer unmanned aerial vehicles . 

Bedek conversion of a Boeing 707 to three-point probe-and-drogue tanker with A-4 Skyhawks 

Bedek Aviation Division petiorms most of !Al's 
military and civil upgrading and retrofit pro
grammes, current examples including the Phantom 
2000 and Super Phantom ( see October 1987 Supple
ment) and the modification of a number of large 
transport aircraft to passenger/cargo, tanker, EW, 
and reconnaissance mission configurations. Other 
ongoing work at Bedek includes the turnaround 
inspection, overhaul, repair, retrofit, outfitting, and 
testing of more than 30 types of aircraft. Among 
these are various models of the Boeing 
707/727/737/747/767, McDonnell Douglas DC-8/ 
DC-9/DC-I0, and Lockheed C-130/L-100; combat 
aircraft that can be handled include the A-4 Sky
hawk, F-4 Phantom , F-15 Eagle, F-16 Fighting 
Falcon, and Mirage Ill. Power plants processed 
encompass 30 types of civil and military piston , 
turboprop, turbojet, and turbofan engines and their 
components, including the JT3D, JT8D, JT9D, 
FI00, J79, Atar9C, TFE731 , T56, PT6, C-250, T53, 
and T64. 

IAI NAMMER (TIGER) 
In addition to its upgrade programmes for exist

ing Mirage Ill/5 aircraft. which are undertaken by 
Bedek Aviation Division, !Al's Aircraft Division 
has proposed the Nammer as a new-buildjoint ven
ture aircraft that could be developed with one or 
more international partners . 

Externally. as shown in the accompanying three
view drawing, the Nammer can be identified by a 

longer nose than the Mirage or single-seat Kfir, 
fitment of Kfir type canard surfaces on the engine 
air intake trunks, an additional fuselage plug aft of 
the cockpit, and a 'clean' fin without the large 
dorsal airscoop of the Kfir. Like current Kfirs, it 
would be equipped with a contemporary Israeli 
weapon deli,cry and navigation system (WONS). 
HOTAS (hands on throttle and stick) cockpit con
trols, and a related stores management and release 
system (SMRS). There are two internally mounted 
30 mm cannon, with 140 rds/gun, plus nine external 
wing and fuselage stations for weapons, drop tanks, 
and a wide range of other stores , including a capa
bility for launching 'smart' weapons . An Ella EU 
M-2032 lookup/lookdown pulse-Doppler multi
mode fire control radar would be standard; a radar 
warning system (with information presented on the 
tactical display), automatic chaff/flare dispensers, 
and a jamming system would be optional. UHF/ 
VHF com and radio navigation systems would be to 
customer's requirements. 
PoWER PLANT: One General Elcctric/Flygmotor 

F404/RMl2 turbofan , rated at 55 .6 kN (12,500 lb 
st) dry and 80. 7 kN (18 ,140 lb st) with afterburn
ing. See under 'Weights' for fuel load. In-flight 
and single-point ground pressure refuelling stan
dard. 

DIMENSIONS, EXTERNAL: 
Wing span 
Wing chord at root 
Wing aspect ratio 
Foreplane span 
Length overall 
Height overall 
Wheel track 
Wheelbase 

AREAS: 
Wings. gross 
Foreplanes (total) 

8.22 m (26 ft 11 V, in) 
8.04 m (26 ft 4½ in) 

1.9 
3.73 m (12 fl 3 in) 

16.00 m (52 ft 6 in) 
4.55 m (14 ft 11 V, in) 

3.10 m (JO ft 2 in) 
4.87 m (15 ft 11¥, in) 

34.8 m2 (374.6 sq ft) 
1.66 m2 (17 .87 sq ft) 

lAI Nammer upgraded version of the Mirage Ill and 5 (Jane's/Mike Keep) 
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WEIGHTS: 
Max fuel: internal 2.994 kg (6,600 lb) 

external 3,719 kg (8,200 lb) 
Max external stores 6,260 kg (13,800 lb) 
T-O weight 'clean' 10,251 kg (22,600 lb) 
Typical combat weight 9,049 kg (19,950 lb) 
Max T-O weight with external stores 

16,5 I I kg (36.400 lb) 
PERFORMANCE (estimated. at 9,049 kg; 19,950 lb 

combat weight except where indicated): 
Max level speed: 

at SIL 750 knots (1,390 km/h; 863 mph) 
at altitude Mach 2.2 

Stabilised ceiling 17 ,680 m (58,000 ft) 
Max instantaneous turn rate at 4.575 m 

(15 .000 ft) 21"/s 
Combat radius (tanks dropped when empty): 

interceptor, one I ,300 litre tank and four IR air
to-air missiles, out and back at 12,200 m 
(40,000 ft) at Mach 1.8, incl 2 min combat 

250 nm (463 km; 288 miles) 
combat air patrol at 9,150 m (30,000 ft) at Mach 

0.85 , one 1.300 litre and two 1,700 litre tanks 
and four IR air-to-air missiles , incl 60 min 
loiter and 2 min combat 

746 nm (I ,382 km; 859 miles) 
ground attack (hi-lo-lo-hi) at 544 knots (1,008 

km/h; 626 mph) approach speed, two 1,700 
litre tanks, two Mk 82 bombs, and two IR air
to-air missiles 537 run (995 km; 618 miles) 

ground attack (lo-lo-lo-hi) at 535 knots (991 km/ 
h; 616 mph) approach speed, one 1,300 and 
two 1,700 litre tanks. four CBU-58 cluster 
bombs, and two IR air-to-air missiles 

573 nm (1.062 km; 660 miles) 
g limit +9 

BEDEK HEAVY TRANSPORT 
CONVERSIONS 

Bedek Aviation Division has carried out, or can 
offer, a variety of configuration conversions for 
large transport aircraft, including the following: 

Boeing 707/720. Bedek has refurbished and re
sold numerous Boeing 707s and 720s , often after 
conversion from passenger to cargo, sigint, hose or 
boom refuelling tanker, or other configurations, and 
several of these have been recorded in various edi
tions of All the World's Aircraft. A sigint/tanker 
conversion with wingtip refuelling pods and Elta 
EL/L-8300 sigint system was illustrated in the 
1987-88 edition . Also available is an AEW version 
mounting an Elta Electronics Phalcon solid state r:· 
band radar with six conformal phased array anten
nae: two on each side of the fuselage, one in an 
enlarged nose , and one under the tail. In addition to 
the radar, the Phalcon system incorporates a so
phisticated monopulse !FF, wide-range ESM sys
tem, and a comint data processing system for tac
tical situation display. 

Modifications involved in the tanker conversion 
include local reinforcement of the outer wings, sup
ports for additional wingtip fuel pods where ap
plicable, and fuselage reinforcement for the boom 
support point or tail reel hose exit; an additional 
hydraulic system to power the fuel pumps and boom 
or tail reel; adaptation of the fuel supply system to 
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Elta slglnt stations on 
board a Bedek 707 

slgint/tanker 
conversion 

the tanker role; electrical system changes to add 
external illumination, refuelling system controls, 
boom operator's station with 3-D optronic viewing 
system, and director lights for pilots of receiver 
aircraft ; and avionics to individual customer re
quirements . 
WEIGHTS (707-320C tanker, approx): 

Operating weight empty 
65,770 kg (145,000 lb) 

•Internal fuel weight 72,575 kg (160,000 lb) 
••Additional fuel weight in wingtip pods 

up to 13,605 kg (30,000 lb) 
Tanker T-0 weight 151 ,950 kg (335,000 lb) 

•90,300 litru (21,855 US gallo11s; 19,863 Imp gallons) 
n17,034 litru (4 ,500 US galloru ; 3,747 Jmp gallons) 

Boeing 747-100 and -200 Combi. Bedek an
nounced at the 1987 Paris Air Show that it was 
converting a Boeing 747-100 to prototype Combi 
configuration, for certification in 1988. Changes 
include installing a 3.05 x 3.40 m (10 ft O in x II ft 
2 in) upward opening main deck cargo door aft of 
the wing on the port side, with local reinforcement 
of the fuselage ; reinforcing the cabin floor to in
crease load carrying capacity; installing a fully 
powered ball mat/roller cargo handling system and 
restraint system, and a bulkhead between the pas
senger and cargo compartments; and interior modi
fications adapted to selected passenger/cargo com
binations. Basic configuration options to be offered 
are: (I) all~argo, with up to 29 main deck standard 
pallets or containers; (2) Combi, with passengers at 
front and 7 to 13 pallets aft; and (3) all-passenger, 
with interior layout to customer 's specification . 
Versions to accommodate non-standard con-

tainers, and similar conversions of the Model 
747-200, can be made available optionally. 
WEIGHTS (747-100 Combi, estimated): 

Operating weight empty 
148,325 kg (327,000 lb) 

Max payload 98,883 kg (218,000 lb) 
Max T-O weight 334,750 kg (738,000 lb) 
Max landing weight 265,350 kg (585,000 lb) 
Max zero-fuel weight 247,435 kg (545,500 lb) 
Lockheed C-130/L-100 Hercules. Bedek Aviation 

has already accomplished several successful con
versions of C-130 series aircraft to such configura
tions as in-flight refuelling tanker and sigint plat
fonn, with appropriate airframe modifications and 
avionics refits. Operational configurations current
ly being offered for any C-l30B to C-l30H variant, 
or their L-100 counterparts, include: (I) probe and 
drogue aerial refuelling tanker, with transfer fuel in 
an 11,356 litre (3,000 US gallon; 2,498 Imp gallon) 
cargo compartment tank plus two underwing fuel 
pods; (2) maritime surface patrol and ASW, with 
appropriate surveillance, acoustic , MAD, arma
ment, or stores management systems, and operator 
stations; (3) C31 and electronic warfare platform, 
with cornint, elint, communications, and EW sys
tems to customer's requirements; (4) search and 
rescue, with a rescue kit. flare storage/launch , and 
operator station in a logistic pallet installed on the 
rear loading ramp ; (5) emergency assistance. with 
an insulated cabin mounted on a logistic pallet for 
ambulance or 'flying hospital' missions, or in a 
firefighting configuration with up to I 1,356 litres 
(3,000 US gallons; 2,498 Imp gallons) of water and 
retardant in pallet mounted tanks in the cargo hold; 
and (6) VIP, 65-seat passenger, or passenger/cargo 

Israeli Air Force Skyhawks and Phantoms queue to refuel from a Bedek converted C-130 tanker 
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combi transport, with full airliner type seating, toi
let, and galley facilities, pallet-mounted in an air
conditioned environment. 
WEIGHTS (C-130H tanker, approx): 

Operating weight empty 
35,380 kg (78,000 lb) 

•Internal fuel weight 29,030 kg (64,000 lb) 
.. Additional fuel weight in underwing pods 

10,885 kg (24 ,000 lb) 
Tanker T-O weight 75,295 kg (166,000 lb) 
Max overload T-O weight 

79,380 kg (175,000 lb) 

•J6,643 litres (9,680 US gallons; B,060 Imp gallorisJ 
••1J,627 llm:.r (J,600 US gallons; 2 .'}97 Imp gallons) 

BELL 
BELL HELICOPTER TEXTRON INC, PO Box 
482, Fort Worth, Texas 76101, USA 

BELL MODEL 209 SUPERCOBRA 
US Marine Corps designation: AH-1W 

During 1980, Dell flight tested an AH-IT Im
proved SeaCobra powered by two General Electric 
T700-GE-700 turboshafts with a combined output 
in excess of 2,386 kW (3,200 shp). This installation 
was made in an AH-IT loaned by the US Marine 
Corps as part of an R&D programme to establish 
the specification of a helicopter with enhanced ca
pability for future procurement. Improvements that 
were proposed for retrofit to existing AH-!Ts in
cluded installation of General Electric T700-
GE-401 turboshafts with a combined output of 
2,423 kW (3,250 shp) ; a new combining gearbox; 
and a number of detail improvements. The T700-
GE-401 has intermediate and contingency ratings of 
1,260 kW (1 ,690 shp) and 1,285 kW (1 ,723 shp) 
respectively. The fuel system is designed to survive 
23 mm shell damage. 

A T700-0E-401 testbed helicopter, then desig
nated AH-IT+, made its first flight on 16 Novem
ber 1983. Early in 1984 Congressional approval was 
given for the procurement of 44 production AH-I W 
SuperCobras, 22 each in FYs 1985 and 1986. The 
first AH-IW was delivered on 27 March 1986 for a 
seven-month test programme with Naval Air Sys
tems Command. A second AH-IW began a three
month electromagnetic interference test pro
gramme in the Spring of 1986. Deliveries of all 44 
AH-!Ws had been completed by early 1988. The 
USMC also plans to update its fleet ofapproximate
ly 40 AH-!Ts to AH-IW standard, with the first 
modification funded to begin in November 1986, for 
delivery in 1989. The first AH-IT uprated to 
AH-I W standard for the USMC is to be fitted with a 
larger main rotor based on Bell's Model 680 
bearingless research rotor. 

Missions assigned to the AH-IW include anti
annour, troop carrying helicopter escort, multiple 
weapon fire support, armed reconnaissance, and 
search and target acquisition. A night targeting sys
tem, known as the Cobra Laser Night Attack Sys
tem (CLNAS), is under development by Israel Air
craft Industries for USMC AH-I Ws and Israeli 
operated AH-IS HueyCobras. 
TYPE: 1\vin-engine attack and close support heli

copter. 
ROTOR SYSTEM AND DRIVE: 1\vo-blade main rotor 

system, similar to that of the Bell Model 214, with 
strengthened main rotor head incorporating Lord 
Kinematics Lastoflex elastomeric and Teflon 
faced bearings. Main rotor blades, of Wortmann 
FX69-H-098 section, have an aluminium spar 
with steel leading-edge and aluminium faced hon
eycomb material aft of spar. Single tab on each 
main rotor blade. Tail rotor also similar to that of 
Model 214, with increased diameter and blade 
chord, constructed from aluminium honeycomb 
with stainless steel skin and leading-edge . Main 
rotor brah itandard . Main rotor/engin~ rpm 
ratio: I :64.354 . Tail rotor/engine rpm ratio: 
1:13.708. 

WINGS: Small mid-mounted stub-wings, to carry 
armament and offload rotor in flight , of conven
tional all-metal construction. Section NACA 
0024-0030. Dihedral 0°. Incidence 14°. Sweep
back at quarter-chord 14° 42'. 
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Bell AH-1W SuperCobra attack and close support helicopter of the US Marine Corps 

FUSELAGE: Conventional all-metal semi-mono
coque fail-safe structure, with low silhouette and 
narrow profile. 

TAJL UNIT: Sweptback vertical fin/tail rotor pylon. 
Elevator, of inverted aerofoil section and conven
tional construction, mid-mounted on tailboom 
forward of fin. 

LANDING GEAR: Non-retractable tubular skid 
type. Ground handling wheels optional. 

POWER PLANT: Two General Electric T700-GE-401 
turnoshafts, each rated at 1,260 kW (1,690 shp). 
Fuel contained in two interconnected self-sealing 
rubber fuel cells in fuselage, with protection from 
small arms fire up to 0.50 calibre ammunition; 
total capacity 1,153 litres (304.5 US gallons; 
253.5 Imp gallons). Gravity refuelling point in 
forward fuselage, pressure refuelling point in rear 
fuselage. Provision for carriage of two or four 
external fuel tanks, each of 291 litres (77 US 
gallons; 64 Imp gallons) capacity; or two 378 litre 
(100 US gallon; 83 Imp gallon) tanks; or two 100 
and two 77 US gallon tanks on underwing stores 
stations. Oil capacity 19 litres (5 US gallons; 4.2 
Imp gallons). 

ACCOMMODATION: Crew of two in tandem, with co
pilot/gunner in front seat and pilot at rear. Cock
pit is heated, ventilated, and air-conditioned. 
Dual controls, night vision capability, and ar
mour protection standard. Forward crew door on 
port side and rear crew door on starboard side, 
both upward opening. 

SYSTEMS: Three independent hydraulic systems, 
pressure 207 bars (3,000 lb/sq in), for flight con
trols and other services. Electrical system com
prises two 28V 400A DC generators, two 24V 
34.5Ah batteries, and five inverters: main 115V 
AC lkVA single-phase at 400Hz, standby 115V 
AC 750VA three-phase at 400Hz. AiResearch en
vironmental control unit. 

AVIONICS: ANIASN-75B compass set, AN/ARN-
898 ADF, AN/APX-IOO(V) transponder, AN/ 
ARN-118 Tacan, AN/APN-154(V) radar beacon 
set, AN/ARC-182(V), AN/APN-194 radar al
timeter, AN/APR-39(V) radar signal detecting 
set, AN/APR-44(V) radar warning system, 
KY-58/fSEC secure voice set, and ANIALQ-
144(V) countermeasures set. 

pods. Provision on each outboard underwing 
stores station for carriage of up to four TOW 
missiles in two two-round clusters, eight 
AGM-114 Hellfire missiles, or one AIM-9L Side
winder missile. Canadian Marconi TOW/Hellfire 
control system. ANIALE-39 chatJ system with 
one MX-7721 dispenser mounted on each stub 
wing. 

OIMl!NSIONS, EXTERN/IL: 
Main rotor diameter 14.63 m (48 ft O in) 
Main rotor blade chord 0.84 m (2 ft 9 in) 
Toil rotor diameter 2.97 m (9 ft 9 in) 
Tail rotor blade chord 0.305 m (I ft O in) 
Distance between rotor centres 

Wing span 
Wing aspect ratio 

8.89 m (29 ft 2 in) 
3.23 m (10 ft 7 in) 

3.74 
Length overall, rotors turning 

Length of fuselage 
Width overall 
Height to top of rotor head 

Height overall 
Elevator span 
Width over skids 

AREAS: 

17.68 m (58 ft O in) 
13.87 m (45 ft 6 in) 
3.28 m (10 ft 9 in) 

4.11 m (13 ft 6 in) 
4.32 m (14 ft 2 in) 
2.11 m (6 ft II in) 
2.13 m (7 ft O in) 

Main rotor blades (each) 6.13 m2 (66.0 sq ft) 
Tail rotor blades (each) 0.45 m2 (4.835 sq fl) 
Main rotor disc 168.11 m2 (1,809.56 sq ft) 
Tail rotor disc 6.94 m2 (74. 70 sq ft) 
Vertical fin 2.01 m2 (21.70 sq ft) 
Elevator 1.41 m2 (15 .20 sq ft) 

WEIGHTS: 
Weight empty 4,627 kg (10,200 lb) 
Mission fuel load 946 kg (2,086 lb) 
Max useful load (fuel and disposable ordnance) 

2,065 kg (4,552 lb) 
Max T-0 and landing weight 

6,690 kg (14,750 lb) 

I 

L 

PERFORMANCE (at max T-0 weight, ISA): 
Never-exceed speed 

190 knots (352 km/h; 219 mph) 
Max level speed at SIL 

152 knots (282 km/h; 175 mph) 
Max cruising speed 

150 knots (278 km/h; 173 mph) 
Rate of climb at SIL, one engine out 

244 m (800 ft)/mio 
Service ceiling more than 4,270 m (14,000 ft) 
Service ceiling, one engine out 

more than 3,660 m (12,000 ft) 
Hovering ceiling IGE 4,495 m (14,750 ft) 
Hovering ceiling OGE 914 m (3,000 ft) 
Range at SIL, with standard fuel, no reserves 

343 nm (635 km; 395 miles) 

KAWASAKI 
KAWASAKI HEAVY INf>USTR/ES UD (A.ircreft 
Group), J-/8 Nakamachi-Dori 2-chome, Chuo-ku, 
Kobe, Japan 

KAWASAKI T-4 
Kawasaki was named by the Japan Defence 

Agency on 4 September 1981 as the prime con
tractor to develop a new intermediate trainer to 
replace Lockheed T-33As and Fuji T-lA/Bs in ser
vice with the JASDF. The designation XT-4 was 
allocated officially to the type during its develop
ment. 

Current plans call for procurement of about 200 
production T-4s, for pilot training, liaison, and 
other duties. Funding was approved in the FY 1983 
and 1984 defence budgets to procure four Dying 
prototypes. The first 12 production aircraft were 
approved in the FY 1986 defence budget, and the 
next 20 in FY 1987. 

The T-4 is based on Kawasaki's KA-851 design, 
by an engineering team led by Mr Kohki Isozaki. 
Mitsubishi (centre fuselage and engine air intakes) 
and Fuji (rear fuselage, wings, and tail unit) each 
have a 30 per cent share in the production pro
gramme. Kawasaki, as prime contractor, builds the 
forward fuselage, and is responsible forfmal assem
bly and flight test. 

The T-4 was required to have high subsonic ma
noeuvrability, and to be able to carry external loads 
under the wings and fuselage. Basic design studies 
were completed in October 1982, and prototype 
construction began in April 1984. The first XT-4 
(56-5601) made its first flight on 29 July 1985, and all 
four prototypes were delivered between December 
1985 and July 1986, preceded by static and fatigue 
test aircraft. Production began in FY 1986, and the 
first production T-4 was expected to fly in May 
1988. Deliveries of the first 12 aircraft are due to 
begin in September and be completed by the end of 
March 1989. They will enter service with the 
JASDF training wing at Harnamatsu, near Tokyo. 
TYPE: Tandem two-seat intermediate jet trainer and 

liaison aircraft. 
WINGS: Cantilever mid-wing monoplane. Super-

ARMAMENT: Electrically operated General Elec
tric undemose turret housing Ml97 three-barrel 
20 mm gun. A 750 rd ammunition container is 
located in the fuselage directly aft of the turret; 
firing rate is 750 rds/min, but a 16-round burst 
limiter is incorporated in the firing switch. Gun 
can be tracked 110° to each side, 18° upward, and 
50° downward, but barrel length of 1.52 m (5 ft) 
makes it imperative that the M197 is centralised 
before wing stores are fired. Underwing attach-
1ueuts fu1 up lu fuur LAU-6JA (19-lub~). 
LAU-68A, LAU-68A/A, LAU-68B/A, or 
LAU-69A (seven-tube) 2.75 io Zuni rocket 
launcher pods; two CBU-558 fuel-air explosive 
weapons; four SUU-44/A flare dispensers; two 
Ml18 grenade dispensers; Mk 45 parachute 
flares; or two GPU-2A or SUU-IINA Minigun Kawasaki T-4 trainer (two lshikawajlma-Harima F3-1Hl-30 turbofansl ( Pilot Press) 
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critical aerofoil section, with thickness/chord 
ratios of 10.3% (root) and 7.3% (tip). Anhedral 7' 
from roots . Incidence O' . Sweepback at quarter
chord 27' 30' . Extended chord on outer panels, 
giving a 'dog-tooth' leading-edge. Main structure 
of aluminium alloy, with slow crack growth char
acteristics. Double-slotted trailing-edge flaps of 
aluminium alloy with AFRP trailing-edges. Aile
rons of plain hinged type, made of CFRP and 
fitted with Teijin hydraulically powered actu
ators. No tabs. 

FUSELAGE: Conventional semi-monocoque struc
ture (frames and longerons), mainly of aluminium 
alloy with minimum use of titanium in critical 
areas . Slow crack growth characteristics. CFRP 
airbrake on each side at rear. 

TAIL UNIT: Cantilever structure, with sweepback 
on all surfaces . Fin and rudder are made of 
CFRP; all-moving anhedral tailplane is of alumin
ium alloy except for CFRP trailing-edge . Rudder 
and tailplane powered hydraulically via Mit
subishi servo actuators. 

LANDING GEAR: Hydraulically retractable tricycle 
type, with Sumitomo oleo-pneumatic shock ab
sorber in each unit. Single-wheel main units re
tract forward and inward; steerable nosewheel 
retracts forward. Bendix (Kayaba) mainwheels, 
tyre size 22 x 5.5-13.8, pressure 19.31 bars (280 
lb/sq in); Bendix (Kayaba) nosewheel , tyre size 
18 x 4.4-11 .6, pressure 12.76 bars (185 lb/sq in). 
Bendix (Kayaba) carbon brakes and Hydro-Aire 
(Sumitomo) anti-skid units on mainwheels . 

POWER PLANT: Too 16.32 kN (3,670 lb st) lshi
kawajima-Harima F3-IHI-30 turbofans, mounted 
side by side in centre-fuselage. Internal fuel in 
two 401 .25 litre (106 US gallon ; 88.3 Imp gallon) 
wing tanks and two Japanese built Goodyear rub
ber bag tanks in fuselage, one of 776 litres (205 
US gallons; 170.7 Imp gallons) and one of662.5 
litres (175 US gallons; 145.7 Imp gallons). Total 
internal capacity 2,241 litres (592 US gallons; 493 
Imp gallons). Single pressure refuelling point in 
outer wall of port engine air intake. Provision to 
carry one 450 litre (119 US gallon; 99 Imp gallon) 
Shin Meiwa drop tank on each underwing pylon. 
Oil capacity 5 litres (1.3 US gallons; l. I Imp 
gallons). 

ACCOMMODATION : Crew of two in tandem in pres
surised and air-conditioned cockpit with wrap
around windscreen and one-piece sideways (to 
starboard) opening canopy. Dual controls stan
dard; rear (instructor's) seat elevated 27 cm (10.6 
in). Stencel SIIIS-3ER ejection seats and Tele
dyne McCormick Selph canopy severance sys
tem, licence built by Daicel Chemical Industries. 
Baggage compartment in centre of fuselage, with 
external access via door on port side . 

SvsTEMs: Shimadzu bootstrap type air-condition
ing and pressurisation system (max differential 
0.28 bars; 4.0 lb/sq in). 1\vo independent hydrau
lic systems (one each for flight controls and util
ities), each operating at 207 bars (3,000 lb/sq in) 
and each with separate air/fluid reservoir pres
surised at 3.45 bars (50 lb/sq in). Flow rate of each 

hydraulic system 45 litres (12 US gallons; 10 Imp 
gallons)/min. No pneumatic system. Electrical 
system powered by two 9kW Shinko engine driv
en starter/generators. Tokyo Aircraft Instrument 
onboard oxygen generating system. 

AVIONICS AND EQUIPMENT: Mitsubishi Electric Ji 
ARC-53 UHF com, Nagano J/AIC-3 intercom, 
Nippon Electric J/ARN-66 Tucan, Toyo Commu
nication (Teledyne Electronics) J/APX-106 SIF, 
Japan Aviation Electronics (Honeywell) J/ASN-3 
AHRS, Tokyo Keiki (Sperry) J/ASK-1 air data 
computer, Shimadzu (Kaiser) J/AVQ-1 HUD, 
and Tokyo Aircraft Instrument J/ASH-3 Vgh re
corder. 

ARMAMENT: No built-in armament . 1\vo Nippi py
lons under each wing for carriage of drop tanks 
(see 'Power Plant' paragraph); one Nippi pylon 
under fuselage, on which can be carried target 
towing equipment, an ECM/chaff dispenser, or 
an air sampling pod. In weapons training role, 
can carry three or four 500 lb practice bombs, and 
has structural provision for outer wing mounted 
air-to-air missiles. 

DIMENSIONS, EXTERNAL: 
Wing span 
Wing chord: 

at root 
at tip 

Wing aspect ratio 
Length overall 
Length of fuselage 
Height overall 
Tailplane span 
Wheel track 
Wheelbase 

DIMENSIONS, INTERNAL: 
Cockpit: Length 

Max width 
Max height 

AREAS: 

9.94 m (32 ft 7½ in) 

3. 11 m (10 ft 2½ in) 
l. 12 m (3 ft 8 in) 

4.7 
13.00 m (42 ft 8 in) 
11.96 m (39 ft 3 in) 

4.60 m (15 ft 1 V, in) 
4.40 m (14 ft 5¼ in) 

3.20 m (10 ft 6 in} 
5.10 m (16 ft 9 in) 

3.20 m (JO ft 6 in) 
0.69 m (2 ft 3 in) 

1.40 m (4 ft 7V, in) 

Wings, gross 21.00 m2 (226.05 sq ft) 
U 1 m2 (16.25 sq ft) Ailerons (total) 

Trailing-edge flaps (total) 

Fin 
Rudder 
Tailplane 

WEIGHTS: 

2.93 m2 (31.54 sq ft) 
3.78 m2 (40.69 sq ft) 
0.91 m2 (9.80 sq ft) 

6.04 m2 (65.02 sq ft) 

Weight empty 3,700 kg (8,157 lb) 
T-O weight , 'clean' 5,500 kg (12,125 lb) 
Max design T-O weight 7,500 kg (16,535 lb) 

PERFORMANCE (in 'clean' configuration. A: at 
weight of 4,700 kg; I0,361 lb with 50% fuel; B: at 
T-O weight of 5,500 kg; 12,125 lb): 
Max level speed: A 
Max level speed at SIL: 

Mach 0.9 

A 560 knots (1,038 km/h; 645 mph) 
Cruising speed: B Mach 0. 75 
Stalling speed: 

A 90 knots (167 km/h; 104 mph) 
Max rate of climb at S/L: 

B 3,050 m (10,000 ft)/min 
Service ceiling: B 15,240 m (50,000 ft} 
T-0 run, 35'C: B 549 m (1,800 ft) 

Landing run: B 670 m (2,200 ft) 
Min ground turning radius 9.45 m (31 ft O in) 
Range (B) at Mach 0.75 cruising speed: 

internal fuel only 
700 nm (1,297 km; 806 miles) 

with two 450 litre drop tanks 
900 nm (1,668 km; 1,036 miles} 

g limits +7.33/-3 

MCDONNELL DOUGLAS 
MCDONNELL DOUGLAS CORPORATION 
(Douglas Aircraft Company Division), 3855 Lake
wood Boulevard, Long Beach, California 90846, 
USA 

MCDONNELL DOUGLAS EC-24A 
Under a US Navy contract awarded in August 

1984, Electrospace Systems Inc of Richardson , 
Tex., has converted a McDonnell Douglas DC-8-54 
airliner for fleet electronic warfare support group 
(FEWSG) missions, under the designation 
EC-24A. Airframe modifications to the aircraft 
(BuAer 163050) were performed by the Elec
trospace Systems Aircraft Modification Center at 
Waco, Tex.; following systems installation and inte
gration by Electrospace Systems, the aircraft was 
delivered to the US Navy in August 1987. The 
EC-24A is based at Tulsa, Okla. 

The EC-24A carries ECM, ESM, and C3CM sys
tems and high-power broad-band jamming equip
ment. Visible changes to the DC-8 airframe include 
the addition of ventral canoe-shaped radome fair
ings and a high frequency probe antenna at each 
wingtip. The equipment installed by Electrospace 
Systems for FEWSG missions includes: dual AN/ 
ALT-40 radar jamming systems with steerable an
tennae; dual AN/ASQ-191 communications trans
ceiver/jamming systems; dual AN/ALE-43 chaff 
dispensers capable of producing chaff in almost any 
dipole length within the A-J radar bands; dual AN/ 
ALR-75 ESM receiver systems with pulse analys
ers to give onboard signal identification capability ; 
six AN/ARC-159 UHF transceivers; dual AN/ 
ARC-186 VHFtransceivers;four AN/ARC-190HF 
transceivers ; dual OE-320 DF systems; dual 
HP-9826 computer systems; KY-58 secure commu
nications system; and supportive electrical gener
ators and cooling equipment. Systems operator 
positions are provided in the aircraft's cabin. 

A typical mission crew for the EC-24A comprises 
pilot, co-pilot, flight engineer, and seven systems 
operators, one of whom is the mission commander. 
In addition, the aircraft has capacity for up to 1,361 
kg (3,000 lb) of cargo and seats for 20 maintenance 
personnel or additional crew members, enabling it 
to self-<leploy to any part of the world. Unrefuelled 
range is approximately 4,800 nm (8,895 km; 5,527 
miles) and endurance 11 b. The additional drag of 
the FEWSG mission radomes and antennae has 
reduced overall performance of the DC-8-54 by six 
per cent. 

EC-24A conversion of e McDonnell Douglas DC-8-54 for fleet electronic warfare support group missions 
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Viewpoint 

Rethinking the Summit 
By Gen. T. R. Milton, USAF {Ret.), CONTRIBUTING EDITOR. 

It is plainly in the Soviets 
interest to arrange a period 
of peace and quiet; yet their 
objectives remain un
changed-glasnost or no 
glasnost. 

The June Summit 
evoked memories of 
other summits; Te
heran was host to 
the first, but Yalta is 
the assembly that 
sticks in the mind. 
By all accounts, Yal
ta was a grand affair, 

one in which military leaders from the 
participating countries played a 
prominent role. Gen. Larry Kuter rep
resented an ailing Hap Arnold and
characteristically-kept meticulous 
notes, from which he later wrote an 
entertaining account entitled "An Air
man at Yalta." 

There, as in other summits since, 
our side violated George Kennan's 
No. 1 rule for dealing with the Rus
sians : Don't try to be chummy. Ken
nan held the conviction, based on a 
long diplomatic career spent, for the 
most part, in close association with 
the Soviets, that chumminess is a 
sign of weakness to the Russians. 
They do not value friendship with for
eigners. As for Yalta, there they took 
us to the cleaners. And, at Potsdam, if 
they didn't exactly fleece us, they cer
tainly came away with everything they 
wanted. 

Be that as it may, Soviet and Ameri
can leaders are once more on--eordial , 
if not chummy, terms, and the world 
breathes a little more easily. Whether 
or not it should is another question. 

Our deployment of the Pershing lls 
and GLCMs in Europe, particularly in 
the Federal Republic of Germany, was 
undoubtedly the reason that the Sovi
ets came back to the arms-reduction 
talks. We can recall the all-out cam
paign, orchestrated from Moscow, 
against the INF deployment. When 
that failed, it was time for new tactics. 

Here again, another of Ambassador 
Kennan's dicta comes to mind : 
"There is nothing-I repeat, noth
ing-in the history of the Soviet re
gime that could justify us in assuming 
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that the men who are now in power in 
Russia, or even those who have 
chances of assuming power within 
the foreseeable tutu re, would hesitate 
for a moment to apply this power 
against us if by doing so they thought 
that they would materially improve 
their own power position in the 
world." 

Although Kennan wrote those 
words in 1945 and his views later 
changed somewhat, at that time he 
was an intimate observer of Soviet be
havior. 

From all the signs, there should be 
little doubt as to the sincerity of Gor
bachev's desire for better relations 
with the West. It is, after all, plainly in 
the USSR's present interest to ar
range, if possible, a period of peace 
and quiet. On the other hand, there is 
an ominous side to all this. 

Since the inception of NATO, a pri
mary objective of Soviet foreign pol
icy has been NATO's dissolution. That, 
in turn, can best be accomplished by 
undermining the position of the 
United States in the Alliance. Once 
the US pillar is dislodged, the NATO 
facade will crumble. This Moscow ob
jective has long been clearly under
stood in NATO by a generation of Eu
ropeans with memories of harsher 
times. 

That generation, however, is grow
ing old and is being replaced by a 
generation that sees military prepared
ness as an unnecessary extravagance 
and the presence of American troops 
in Europe as an anomaly. What is 
more disturbing, recent German polls 
show that the USSR is viewed more 
favorably, by a comfortable ten 
percent margin, than the United 
States. 

Even Franz-Josef Strauss, the 
seemingly permanent governor of Ba
varia and a stalwart conservative, was 
disarmed by a recent visit to Moscow. 
From his days as Defense Minister, 
Strauss has been identified with 
NATO hawks, ever on guard against 
the Soviets. Now, it seems, he no lon
ger fears Soviet aggression. In sup
port of Strauss's relaxed attitude, the 
Russians are exploiting a wide range 
of cultural and commercial ex
changes with the West Germans. All 
of this comes at a time when our own 

future NATO commitments are a sub
ject of speculation. 

Even if one gives Mr. Gorbachev 
high marks for being a decidedly 
more liberal and personable Soviet 
leader than his predecessors, the fact 
remains that the position he holds is· 
that of General Secretary of the Rus
sian Communist Party. He is head of a 
monolithic, tightly run Party bureau
cracy that can stand only so much 
restructuring. 

No mention was made at the 
Moscow Summit, at least publicly, of 
KAL 007 or of the brutal and drawn
out murder of Army Maj. Arthur Nich
olson, although there was, apparently, 
a perfunctory expression of regret 
about the Nicholson murder made to 
Secretary Carlucci in a private conver
sation during the Summit. Nor was 
there any explanation as to why the 
Warsaw Pact has continued to in
crease its lead over NATO in tanks, 
aircraft, and general readiness. 

After fifteen futile years, amelio
rated by life in Vienna, the Mutual and 
Balanced Force Reduction delega
tions are packing up. Nothing has 
been accomplished, not even an 
agreement on the data base. Instead, 
this clever new Soviet campaign may 
produce a unilateral troop with
drawal-not enough to upset the 
gross imbalance but enough to glad
den the hearts of Russia's newfound 
European friends. 

The Cold War, now in its fifth de
cade, grew noticeably less cold with 
the Moscow Summit. While nothing 
of a substantive nature was agreed to, 
there was a lot of friendly talk and 
unprecedented Soviet openness. 
Nevertheless, we still have an over
whelming force facing NATO in Cen
tral Europe, with the Warsaw Pact 
holding a major advantage in every 
category of conventional armament. 
The gap, according to retired Army 
Gen. Bernard Rogers, becomes wider 
every year. 

Then, there is the Caribbean and 
Central American mischief being un
derwritten by Mr. Gorbachev's gov
ernment. So long as that direct chal
lenge to continental security goes on, 
the USSR can scarcely be considered 
a friendly power, glasnost or no glas
n~t ■ 
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For the second year in a row, the 15th 
Squadron of the USAF Academy has 
earned the Outstanding Squadron 
designation. 

The War Eagles Do It Again 

All smiles are the members of the 15th Squadron as they proudly pose for their 
Outstanding Squadron portrait. 

FOR the second year in a row, the 
15th Squadron of the United 

States Air Force Academy has 
earned the Outstanding Squadron 
designation. This is only the fourth 
time in the Academy's history that 
any squadron has accomplished 
such a triumph. 

The 15th Squadron was honored 
at AFA's twenty-ninth annual sa
lute. This black-tie dinner, which 
took place in May, highlighted the 
presentation of AFA's Outstanding 
Squadron Trophy to the cadets of 
this hard-working unit. 

As APA President Sam Keith 
noted when presenting the trophy to 
the Fall and Spring Cadet Squadron 
Commanders, "It is very clear to me 
that you are here tonight because 
you worked to succeed. The quali
ties you showed in repeating this ac
complishment will be helping to 
make you better Air Force officers 
for years to come-that's really the 
bottom line for this program, and 
that's why AFA is proud to be a part 
of it." 

The AFA award recognized the 
winning unit for accomplishment in 
all aspects of cadet life-academic, 
athletic, and military. The 15th left 
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no doubt about its qualifications. It 
was the squadron chosen to repre
sent the Academy and march in the 
Constitution Bicentennial Parade in 
Philadelphia last year. It is also the 
squadron that adopted a Korean 
foster child and is providing funds 
for his education. 

The War Eagles have placed two 
of their cadets on the group staff and 
one on the wing staff. Unbelievably, 
the squadron has furnished five cap
tains of varsity athletic teams and 
has sent seven cadets to summer re
search programs-a number unprec
edented in Academy history. Its 
fourth class was first in the wing aca
demically in the first semester. 

The Spring Squadron Command
er, Cadet Lt. Col. Alexander De
Fazio III, spoke to the some 700 
guests on behalf of his 108 class
mates. He said that after an "initial 
reaction shock," squadron mem
bers realized that they won again 
this year because "we picked up 
where we left off last year." He said, 
summing up, "We set our standards 
high and never lowered them. Not 
everything went according to plan. 
For example, our marching some
times left something to be desired. 

BY JAMES A. McDONNELL, JR. 
MILITARY RELATIONS EDITOR 

But when the chips were down, 
somehow we came through." 

AFA and community leaders as 
well as parents and friends of the 
cadets were in the audience for the 
dinner, jointly sponsored each year 
by AFA and its Colorado Springs
Lance Sijan Chapter, headed by 
Chapter President Bill Croom. The 
"returning graduate" who served as 
master of ceremonies was Maj. 
Gen. Charles A. May, Jr., currently 
SAC's DCS/Requirements and a 
member of the Outstanding Squad
ron in the 1959 graduating class. 

Gen. Monroe W. Hatch, Jr. , Air 
Force Vice Chief of Staff, spoke to 
the group on behalf of the senior Air 
Force leadership. The new Acade
my Superintendent, Lt. Gen. 
Charles R. Hamm, also spoke in his 
first appearance at this event. 

In addition to praising the War 
Eagles for their individual accom
plishments, each speaker empha
sized that, in the final analysis, 
teamwork brought the squadron its 
reward. As these young men and 
women take their place on the Air 
Force team, their teamwork augurs 
well for their expected contribu
tions. ■ 
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Valor · 
I 

Rescue in the Gulf of Tonkin 
Burned and wounded, 
HU-16 navigator Don 
Price saved the injured 
F-4 pilot, then found 
·himself alone in the 
sea, surrounded by en
emy sampans. 

BY JOHN L. FRISBEE 
CONTRIBUTING EDITOR 

IT WAS late in the afternoon of No
vember 14, 1966. For several 

hours, the Aerospace Rescue and 
Recovery Service HU-16B had 
been boring holes in the sky over the 
Gulf of Tonkin, some 200 miles 
north of the DMZ. Capt. Donald S. 
Price, navigator of the Grumman 
amphibian, was a veteran of 150 
missions in SEA since he reported 
for duty with the 33d Air Rescue 
Squadron at Naha AB, Okinawa, in 
October 1964. 

The lulling drone of throttled
back engines was interrupted by a 
call to action. A flak-damaged F-4 
was heading for the Gulf where Maj. 
James Peerson and his backseater, 
Capt. Lynwood Bryant, hoped to 
eject southeast of Thanh Hoa. 
Price's pilot, Capt. David Westen
barger, headed north with throttles 
firewalled, touching down on a 
choppy sea near Major Peerson, 
who was closest to shore. 

As pararescueman AlC James 
Pleiman jumped into the water to 
help Peerson, artillery and some 
twenty-five motorized sampans 
opened fire, bracketing the HU-16 
as it floated about two miles off
shore. Captain Price, after comput
ing a departure heading, ran to the 
rear of the aircraft to help SSgt. 
Clyde Jackson pull Pleiman and the 
downed pilot to the aircraft with a 
rope attached to the parares
cueman. 

Seeing that AlC Robert Hilton 
was having trouble with his M-16, 
Price ordered the airman to help 
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Jackson. Grabbing Hilton's M-16, 
Price began firing at the approach
ing sampans. The F-4 pilot was half
way into the aircraft when the world 
went black. An artillery shell had 
scored a direct hit on the HU-16, 
setting it afire. Price was thrown 
against a bulkhead, stunned and 
bleeding from shrapnel wounds on 
his head, back, and buttocks and 
burned by the explosion. 

When the haze lifted, Captain 
Price saw Hilton lying dead on the 
floor. Sergeant Jackson had been 
blown out the door, one arm nearly 
severed. The pararescueman, 
Pleiman, floated facedown in the 
water. Near his body, Major Peer
son, iajured and without a life jack
et, struggled to keep his head above · 
water. The HU-16 pilot and his co
pilot, Lt. Walter Hall, had managed 
to escape through an overhead 
hatch, leaving the burning amphibi
an afloat on a sheet of flame. 

Still groggy and bleeding heavily, 
Captain Price sized up the situation 
and immediately went to Peerson 's 
aid. Fully clothed and supporting a 
man nearly twice his weight, Don 
Price called on all his training as a 
competitive swimmer and water 
safety instructor. Pushing the burn
ing gasoline aside with his hands, he 
towed Peerson 200 yards to tempo
rary safety. 

Resting a moment, Price looked 
up. A Navy helicopter hovered 
overhead. Price, pummeled by the 
chopper's downwash, helped Major 

Navigator Don Price won the Air Force 
Cross for valor In Vietnam. 

Peerson into the hoist. As the F-4 
pilot was hauled aboard, an artillery 
shell hit ten yards from Price, an
other thirty yards away, and auto
matic weapons fire from the sam
pans churned the water. The chop
per, leaking fuel from several hits, 
pulled out while another Navy heli
copter picked up the remaining sur
vivors, leaving Price alone on an un
friendly sea. 

A hundred and fifty yards away 
an empty liferaft bobbed on the 
waves. Barely able to move his legs, 
Captain Price swam to the raft. The 
prospect before him wasn't promis
ing. About 400 yards out were sev
eral sampans, intent on taking him 
prisoner. Each time one started to 
edge in, an A-1 or an F-4 came 
down, guns blazing. Price remem
bers seeing a sampan cut in half by 
cannon fire. That was heartening, 
but on the other hand, he was drift
ing toward shore. Once more he 
slipped into the water and, towing 
the raft, swam out to sea, his waning 
strength rekindled by thoughts of 
his wife and two children back at 
Naha. 

When he could swim no longer, 
Price-shaking from cold and fa
tigue-pulled himself painfully back 
into the raft. There was no response 
to his calls on the survival radio. 
Then, after what seemed an eter
nity, a Navy UH-2B came in low 
and fast, hovered over the raft, and 
picked him out of the Gulf. After he 
received emergency medical treat
ment aboard a nearby utility ship, 
doctors on the carrier Yorktown 
spent four hours removing shrapnel 
and sewing up his wounds. It had 
been an ordeal of heroism and en
durance that few men could have 
survived. 

Don Price, now a retired lieuten
ant colonel, flew thirty more mis
sions before returning to the States, 
wearing the Air Force Cross. He is 
one of only three Air Force navi
gators who served in Southeast Asia 
to be awarded the nation's second 
highest decoration for valor. ■ 
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Airman's Bookshelf 

A Memoir of Nuance 

Flights of Passage-Reflections 
of a World War II Aviator, by 
Samuel Hynes. Published 
jointly by Frederick C. Biel, New 
York, N. Y., and the Naval Insti
tute Press, Annapolis, Md., 
1988. ,270 pages with preface. 
$16:95. 

While Flights of Passage is a book, 
the overriding impression that comes 
from reading it is that you are watch
ing a movie-the tiome movies taken 
by Samuel Hynes. All of the people, 
places, and events that Hynes en
countered in his World War II experi
ences are brought to life in such vivid 
detail and with such rich texture that 
the book reads as though you are sit
ting with the author in his living room 
while images from an 8-mm projector 
flicker on a bedsheet. 

Unlike such wartime documen
taries as The Memphis Belle or The 
Fighting Lady that showed "What 
Happened in World War II" or the the
atrical release The Best Years of Our 
Lives, which delved into "What It All 
Meant, " Hynes's "movie" completes 
the picture of the war by tilling in the 
background. 

Flights of Passage details what was 
going on as the war was going on
strangers becoming friends, flying , 
chasing women, all-night drinking 
binges, flying, marriage, transport 
ships, boredom, lousy food, flying, re
turning home, the end of flying. 

Author Hynes's Marine Corps ca
reer began in 1943 when he was eigh
teen and ended two years later, two 
weeks before he turned twenty-one. 
In between, there was absolutely 
nothing remarkable . An aviator of 
average ability, he won an Air Medal 
and a Distinguished Flying Cross 
while piloting Avenger torpedo bomb
ers from Okinawa, but he never really 
flew in combat. He flew seemingly 
endless antisubmarine patrols, but 
on two missions when his unit actu
ally bombed something Japanese, he 
couldn 't even go. 

Such a lackluster military career set 
against the larger events of a world 
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war would not normally make for the 
interesting narrative that this one is. 
But Hynes pulls it off (and gives it that 
"home movie" feel) with two writing 
techniques-a sense of detachment 
and a meandering way of telling his 
story. 

The events of Hynes's time in khaki 
obviously made an impression on 
him, and he obviously was there, but 
that never comes across in the book. 
The story is less prosaic-"! flew the 
N2Ss over Memphis"-than it is evoc
ative-"ln this next scene, here we are 
flying over Memphis, and that is the 
Mississippi River over there." Hynes 
and his buddies-Rock, Bergie, and 
"T" (Hynes's best friend, who even
tually became his brother-in-law)
had some uproariously good times, 
but the author never relives those mo
ments, only fondly recalls them. 

The sense of detachment is also 
shown through the "bit players"
such characters as Spanish John, the 
enlisted man on Okinawa who wrote 
pornographic letters to his wife, or 
the slightly crazed night-fighter pilot 
who painted his tent, his footlocker, 
and everything else he owned dark 
blue. These characters come in, deliv
er their lines or anecdotes, and exit 
stage right. 

Hynes loses three friends through 
the course of the book, but two are 
merely written otf-"he was killed, " or 
"he never came back." There is re
morse (and some details) over the 
death of the third friend, but Hynes's 
description is pained-almost as if he 
weren't expecting that character to 
appear. Since the character does ap
pear, the author describes his death, 
forgets it, and moves along. Even 
though there is detachment in the de
scriptions, there is also emotion, and 
the reader will empathize with that. 

The second characteristic that 
makes Flights of Passage so readable 
is Hynes's wonderful way of meander
ing through the story. He eventually 
gets to his main points, but he is not in 
a hurry. Neither is the reader, because 
the "side trips" are so interesting. 

As an example, the author's tale of 
his Saturday night trip to the Texas 
State College for Women while in ci-

vilian pilot school in Denton, Tex., is 
not long, and his memory fails some
what-he can't exactly remember the 
girl's name. However, his experience 
there (he came away with a bruised 
ego and his hormones in a rage) is a 
universal one for young males. 

Maybe because the author's career 
was so drab, he took time to notice 
the people and things around him. 
Through Hynes's descriptions, the 
reader can almost "see" the tent on 
Okinawa where he had to censor en
listed men's mail or the scrapwood 
bar in the Officers' Club that some
body singed with a blowtorch to give 
it that "rustic" look. (Hynes notes that 
it, nevertheless, looked like a burned 
pine box.) 

The narrative also ties stories to
gether. After a typhoon hits Okinawa, 
the author and his buddies are forced 
to use aircraft paint to waterproof 
their tent. Of course, it is the same 
dark blue the crazy night-fighter pilot 
used, and Hynes wonders aloud if 
people are thinking the same things 
about him that he thought of that ec
centric aviator. 

He also notes that the scene at the 
San Diego docks when he came 
home-bands, cheerleaders, fami
lies-was the same scene as when he 
left for the war. He even says that it 
seemed as if someone were running 
the movie backward. 

The book ends with his last flight 
before being discharged. He and an
other Marine aviator go up in the 
same "Yellow Peril" (N2S or PT-17) 
that they both started in when learn
ing to fly. Neither one says a word, and 
neither one has to. Both aviators 
know it is the "End of Flying," and 
both know that they will never again 
be involved in anything so all-encom
passing, worthwhile, or harmonizing 
as World War II. The reader feels a 
certain wistfulness, too. 

Flights of Passage will probably 
never be used as a history text, and it 
probably won't be taught as great lit
erature, either. It should be, though. It 
forms a part of the cloth that World 
War II was woven with, and it is grace
fully-and powerfully-written. It 
probably shouldn't be made into a 
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big-screen movie, though-that 
would spoil the fun of reading the 
book. 

-Reviewed by Jeffrey P. Rhodes, 
Aeronautics Editor. 

The MiG Killers 

Vietnam MiG Killers: Deadly 
Duel Over Vietnam, by Robert F. 
Dorr. Zenith Aviation Books; 
published and distributed by 
Motorbooks International, Os
ceola, Wis. , 1988. 128 pages 
with eighty color illustrations. 
$24.95. 

In the dangerous skies over Viet
nam, the North Vietnamese Air Force 
took on the air warriors of the US Air 
Force, Navy, and Marine Corps. Air 
battles pitted elite American pilots 
against the likes of North Vietnamese 
ace Colonel Tomb. American aircraft 
flew against MiG-17s and MiG-21 s. 
Victors earned the right to emblazon 
their aircraft with kill markings. Ask 
someone to name a MiG killer, and 
they might rattle off the names of 
Steve Ritchie and Robin Olds. Ask 
someone to name some of the aircraft 
that shot down MiGs, and they might 
mention F-4s or F-8s. 

In Vietnam MiG Killers: Deadly Duel 
Over Vietnam, Robert F. Dorr spot
lights these Vietnam war heroes-the 
airplanes. Through a stirring assort
ment of photographs and descrip
tions of the aircraft that fought during 
that conflict, he tells the Vietnam air 
war story. The reader is introduced to 
the MiG, the Thud, the Phantom, the 
carrier aircraft, and others. 

Beginning in the mid-1960s, a 
cadre of Soviet-trained North Viet
namese pilots set up shop with a few 
1950s-vintage MiG-17s. Hanoi pro
ceeded rapidly from that modest base 
to build up a formidable, highly disci
plined, and capable fighter force that 
eventually employed seven principal 
airfields and 200 MiG-17s, MiG-19s, 
and MiG-21 s. In the beginning, the 
MiGs met such American aircraft as 
the F-105 Thunderchief-affection
ately known as the Thud. 

Built as a nuclear bomber, the big 
F-105 Thunderchief first encountered 
MiG-17s on April 4, 1965. Two Thuds 
were blasted out of the sky before they 
could defend themselves. However, 
on March 10, 1967, the Thud avenged 
itself with a double victory over the 
MiG. But the Thuds were by no means 
alone. __ 

From Yankee Station in the Gulf of 
Tonkin, Navy F-8 Crusaders, A-4 Sky
hawks, A-1 Skyraiders, and F-4B 
Phantoms participated in the air war. 
F-8s flew throughout the conflict from 
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Essex-class aircraft carriers and Ma
rine Corps land bases. By the end of 
the war, Crusaders had shot down 
twenty MiGs. 

The A-4, a lightweight attack air
craft, was effective for air-to-ground 
strikes, but it wasn't meant to mix it up 
with MiGs. Yet one Navy pilot paid no 
heed to this and downed a MiG-17 by 
using a barrage of Zuni (an unguided, 
air-to-ground projectile). On two sep
arate occasions, MiG-17s fell prey to 
the guns of Douglas A-1s, the huge, 
prop-driven attack planes. 

The Navy and Marine Corps went 
into the war with the F-4B Phantom. 
As the war progressed, the F-4J ver
sion was introduced. Despite its pro
pensity to emit a long, gushing trail of 
black smoke that made the airplane 
easy to spot, the Phantom gained su
premacy as the principal fighter air
craft of the war. 

Like the Navy and Marines, the Air 
Force pitted the Phantom against the 
wily MiG. But the first Air Force mis
sions into North Vietnam were flown 
by Thuds, with fighter escort pro
vided by the F-100D Super Sabre. It 
was clear that the Hun, as the F-100 
was called, did not have the range, 
maneuverability, or staying power for 
an air-to-air campaign. The F-104 
Starfighter, a few of which had been 
deployed to Southeast Asia, proved to 
be even less suitable. 

On April 4, 1965, the day that 
MiG-17s shot down two Thuds, F-4C 
Phantom jets began to arrive in 
Thailand. With the arrival of the E 
models in late 1968, the Phantom be
gan to prove itself as the aircraft best
suited for this type of warfare. F-4E 
cannon accounted for a final total of 
forty-three air-to-air victories. One 
F-4D, serial number 66-7463, current
ly on display at the US Air Force Acad
emy in Colorado Springs, Colo., is 
painted with six stars-all signifying 
MiG kills. 

These were the airplanes. They 
were not alone. They fought side-by
side with other metal heroes, the au
thor relates. These included the B-52s 
(B-52 guns downed two MiG-21s), 
HH-3E Jolly Green Giants, F-111 As, 
and A-6s. Many individual aircraft can 
claim a MiG to their credit. The final 
tally totaled 195 downed enemy air
craft. 

In this well-illustrated book, author 
Dorr offers a first-rate look at the 
American aircraft that came to be 
known as the MiG killers. 

-Reviewed by Maj. Miles C. 
Wiley Ill, USAF. Major Wiley is 
currently a faculty instructor 
at the Air Command and 
Staff College at Maxwell 
AFB, Ala. 

A FIGHTER 
PILOT TALKS. 

Now-Retired Air Force Col. Jack 
Broughton (author of Thud Ridge) 
reveals the story of the two-way war 
he and his fellow pilots fought against 
Hanoi .. . and the Department of 
Defense. 

Illustrated with 
photos. A 
Military Book 
Club Main 
Selection . 
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TheAFA 
Nominees for 
1988-89 
BY CATHERINE A. STORM 
ADMINISTRATIVE ASSISTANT TO THE CHIEF, 
FIELD ORGANIZATION DIVISION 

AT a meeting on May 28 in Colora
do Springs, Colo., the Air Force 

Association Nominating Committee 
selected a slate of candidates for the 
four national officer positions and the 
eighteen elective positions on the 
Board of Directors that will be pre
sented to the delegates at the Nation
al Convention in Washington, D. C., 
on September 19. The Nominating 
Committee consists of the five most 
recent past National Presidents, the 
twelve National Vice Presidents, and 
one representative from each of the 
twelve regions. 

Nominated for his first term as Na
tional President was Jack C. Price of 
Clearfield, Utah. He is the Deputy Di
rector of Distribution for the Ogden 
Air Logistics Center, Hill AFB, Utah. In 
this capacity, he directs a large Air 
Force depot-level complex involved in 
wholesale and retail receipt, storage, 
issue, and shipment of materiel 
worldwide. He is also responsible for 
quality control, packaging, inventory, 
and transportation. The Directorate, 
comprising approximately 2,300 civil
ian and military personnel, has the 
responsibility for management of 
nearly 400,000 items in storage val
ued at $4.2 billion. Mr. Price controls 
and manages an annual payroll bud
get of approximately $58.5 million 
and a physical plant valued in excess 
of $100 million. 

Mr. Price has held a number of man
agement and supervisory positions 
with the Ogden Air Logistics Center. 
His previous position was Chief of the 
Missile and Aircraft Systems Division 
in the Directorate of Maintenance. His 
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past positions include Deputy Chief 
of the Aircraft Division, Chief of the 
Navigational Instruments, Photo
graphic, and Training Devices Divi
sion, as well as Chief of the Missile 
Division. 

The recipient of numerous perfor
mance awards, Mr. Price has been ac
tive in a number of professional, tech
nical, and managerial associations 
during his career. 

He was born in Iowa and moved to 
Utah in 1953. He attended Weber 
State College, where he majored in 
management logistics. Mr. Price 
served a six-year tour in USAF prior to 
and during the Korean conflict. He be
gan his Civil Service career at Hill AFB 
in 1953. 

Mr. Price served previously on the 
Executive, Finance, Resolutions, 
Constitution, and Organizational Ad
visory Committees of AFA. He has 
also served as National Secretary, Na
tional Vice President (Rocky Moun
tain Region), Utah State President, 
Utah State Vice President, Ute Chap
ter President, Ute Chapter Vice Presi
dent, Aerospace Education Founda
tion Trustee, and Aerospace Educa
tion Foundation Trustee Emeritus. 
Currently, he serves as a permanent 
National Director of the Air Force As
sociation and as a member of AFA's 
Executive and Resolution Commit
tees. He has received AFA's Presi
dential Citation, Special Citation, Ex
ceptional Service, and Medal of Merit 
awards. He is a Life Member of AFA 
and a Charter Sustaining Life Mem
ber of the Aerospace Education Foun
dation. 

Sam E. Keith, Jr., of Fort Worth, 
Tex., was nominated tor his first term 
as Chairman of the Board. He is a re
tired General Dynamics executive and 
former executive vice president of 
Geoscience and Services, Inc., an en
ergy firm specializing in remote-sens
ing satellite technology. He currently 
serves as senior consultant to Ar
rowhead Associates, an aviation-re
lated firm, and he is also an indepen
dent oil and gas developer and inves
tor. A combat veteran of World War 11, 
he later served in Korea. Mr. Keith at
tended Texas Christian University and 
Texas A&M and has taken part in nu
merous national defense forums. 

Mr. Keith, an active leader in char
itable and civic endeavors, has served 
as president of Goodwill Industries, 
cochairman of the Fort Worth Military 
Ball, and vice president of the Greater 
Fort Worth Civic Leaders Association. 

Mr. Keith served previously on the 
Executive, Finance, Audit, and Orga
nizational Advisory Committees of 
AFA. He has also served as National 
Vice President (Southwest Region), 
elected AFA National Director (eight 
times), Texas State President, Fort 
Worth Chapter President, Aerospace 
Education Foundation Trustee, Aero
space Education Foundation Trustee 
Emeritus, and Chairman of the Fort 
Worth Air Power Council, an official 
AFA organization. Currently, he serves 
as National President, permanent 
member of the Board of Directors, 
Chairman of the Executive Commit
tee, and Trustee of the Aerospace Ed
ucation Foundation, and he is invest
ed as a Doolittle Fellow. He has 
received AFA's Presidential Citation, 
Exceptional Service Award (twice), 
and Medal of Merit. He received AFA's 
Man of the Year Award in 1968 and is a 

Jack C. Price 
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Life Member of AFA and a Charter 
Sustaining Life Member of the Aero
space Education Foundation. 

Nominated for his second term as 
National Secretary, Thomas J. McKee 
of Waldwick, N. J., is the Director of Air 
Force Requirements for the Aircraft 
Systems Division of Grumman Corp. 
He has been with Grumman since 
1977 and is responsible for coordinat
ing efforts to identify potential new 
Air Force business opportunities 
through the development and imple
mentation of an overall Air Force mar
keting strategy and associated plans. 
He is also responsible for ensuring 
the maintenance of effective custom
er liaison and contacts with appropri
ate corporate departments. 

Mr. McKee was born in Montgom
ery, Ala. He traveled extensively as a 
dependent in an Air Force family. He 
earned a bachelor of arts degree in 
political science from Southeast Mis
souri State University in 1970 and 
completed the Emerging Executives 
Program at Pennsylvanfa State Uni
versity in 1983. 

Mr. McKee entered USAF in July 
1970 and received his commission on 
completion of Officer Training School 
at Lackland AFB, Tex. He completed 
undergraduate pilot training at Reese 
AFB, Tex., in October 1970. During his 
seven years of active service, he per
formed duties as a T-38 Instructor Pi
lot and Check Pilot in Air Training 
Command (ATC). He attended USAF 
Squadron Officer School, Maxwell 
AFB, Ala., in 1975 and subsequently 
transitioned to Tactical Air Command 
(TAC) as an Assistant Flight Com
mander in A-7D aircraft, Myrtle Beach 
AFB, S. C. In March 1977, he sepa
rated from the Air Force and joined 
the Grumman Corp. 

Sam E. Keith, Jr. 
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Mr. McKee previously served as a 
National Under-40 Director and on the 
Communications Committee and 
since 1983 has been Chairman of the 
National Air Force Salute Committee 
for AFA's Iron Gate Chapter in New 
York City. He was recently elected 
Vice President of the Iron Gate Chap
ter and has been appointed New York 
State Vice President for Defense Pol
icy Affairs. Currently, he is Chairman 
of the Resolutions Committee, a 
member of the Executive Committee, 
and a member of the Aerospace Edu
cation Foundation's Board of Trust
ees. He is a Life Member of AFA and a 
Charter Sustaining Life Member of 
the Aerospace Education Founda
tion. 

Nominated for his second term as 
National Treasurer was William N. 
Webb of Midwest City, Okla. He is an 
advisor in Air Force Association mat
ters for the Commander of the Okla
homa City Air Logistics Center. 

Born in western Oklahoma, Mr. 
Webb completed schooling at Burns 
Flat, Okla. He attended Southwestern 
State Teachers College, Weatherford, 
Okla., in 1945. He moved to Midwest 
City, Okla., in August 1950 and ob
tained employment at the Oklahoma 
City Air Materiel Command, now 
known as the Oklahoma City Air Lo
gistics Center located at Tinker AFB. 
He started work at Tinker as a ware
houseman and completed his career 
in April 1981 as the Chief of the Man
agement Organization for Distribu
tion. His responsibilities throughout 
his career included accounting, man
power, funding, data systems, and en
gineering. 

Mr. Webb became an AFA member 
in 1960. He has held the office of Na
tional Vice President of the Southwest 

Thomas J. McKee 

Region and has served on the Fi
nance Committee for ten years. Cur
rently, he is Chairman of the National 
Finance Committee, a member of the 
Aerospace Education Foundation's 
Board of Trustees, State Treasurer, 
and a member of the Central Oklaho
ma (Gerrity) Chapter and the Oklaho
ma Air Force Association Executive 
Committee. He has twice received 

· AFA's Exceptional Service Award, and 
he was honored with the first Storz 
Award for membership. 

The following individuals are per
manent members of the AFA Board of 
Directors under the provisions of Arti
cle IX of AFA's National Constitution: 
John R. Alison, Joseph E. Assaf, Wil
liam R. Berkeley, David L. Blanken
ship, John G. Brosky, Daniel F. Calla
han, Robert L. Carr, George H. Chab
bott, Earl D. Clark, Jr., R. L. De
voucoux, James H. Doolittle, Russell 
E. Dougherty, George M. Douglas, 
Joe Foss, Barry M. Goldwater, John 0. 
Gray, Jack B. Gross, George D. Hardy, 
Alexander E. Harris, Gerald V. Hasler, 
John P. Henebry, Robert S. Johnson, 
Arthur F. Kelly, Victor R. Kregel, Curtis 
E. LeMay, Carl J. Long, Nathan H. 
Mazer, J. B. Montgomery, Edward J. 
Nedder, J. Gilbert Nettleton, Jr., Jack 
C. Price, William C. Rapp, Julian B. 
Rosenthal, Peter J. Schenk, Joe L. 
Shosid, C. R. Smith, William W. 
Spruance, Thos. F. Stack, Edward A. 
Stearn, James H. Straube!, Harold C. 
Stuart, James M. Trail, A. A. West, Her
bert M. West, and Sherman W. 
Wilkins. 

The twenty people whose photo
graphs appear on the following page 
are nominees for the eighteen elected 
Directorships for the coming year. As
terisks indicate incumbent National 
Directors. 

WIii/am N. Webb 
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Nominees for 
AFA's 
Boardof 
Directors 

~Incumbent 

'Richard H. Becker, Oak Brook, Ill. 
Retired senior account executive. 
Former National Director, State and 
Chapter President, Advisory Council 
Member for the Aerospace Educa
tion Foundation, Aerospace Educa
tion Foundation Trustee, national 
committee member, and national 
committee chairman. AFA Man of the 
Year for 1983. Current National Direc
tor and national committee chair
man. Life Member of AFA and Charter 
Sustaining Annual Member of the 
Aerospace Education Foundation. 

"Charles H. Church, Jr., Kansas 
City, Mo. Bank executive. Former Na
tional Vice President (Midwest Re
gion), national committee chairman, 
and Chapter President. Current Na
tional Director and national commit
tee vice chairman. Life Member of 
AFA and Charter Sustaining Life 
Member of the Aerospace Education 
Foundation. 

Toby J. duCellier, Fairhaven, Md. 
Writer and editor. Former Under-40 
Director and Chapter President. Cur
rent Under-40 Director, national com
mittee member, and Chapter Presi
dent. Life Member of AFA and Life 
Member of the Aerospace Education 
Foundation. 

Joseph R. Falcone, Rockville, 
Conn. Engineer. Former National Di
rector, National Vice President (New 
England Region), State and Chapter 
President, and state and chapter of
ficer. Current National Vice President 
(New England Region) and national 
committee member. Charter Life 
Member of AFA and Charter Sustain
ing Life Member of the Aerospace 
Education Foundation. 

'E. F. Faust, San Antonio, Tex. 
Bank executive. Former National Di
rector, National Vice President 
(Southwest Region), State and Chap
ter President, national committee 
member, and national trustee of the 
Arnold Air Society. Current National 
Director and national committee 
member. Life Member of AFA and 
Charter Sustaining Annual Member 
of the Aerospace Education Founda
tion. 

Jack B. Flaig, Lemont, Pa. College 
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instructor. Former National Vice 
President (Northeast Region), State 
and Chapter President, State Vice 
President, chapter officer, national 
committee member, and Aerospace 
Education Foundation Trustee. Cur
rent National Vice President (North
east Region), national committee 
vice chairman, and Aerospace Edu
cation Foundation Trustee Emeritus. 
Life Member of AFA and Charter Sus
taining Life Member of the Aero
space Education Foundation. 

William J. Gibson, Ogden, Utah. 
Retired Air Force officer and retired 
airport executive. Former National 
Vice President (Rocky Mountain Re
gion), State Vice President, and 
Chapter President, Vice President, 
Secretary, and Treasurer. Current Na
tional Vice President (Rocky Moun
tain Region) and national committee 
member. Life Member of AFA and 
Charter Sustaining Life Member of 
the Aerospace Education Founda
tion. 

David Graham, Laguna Niguel, 
Calif. Aerospace industry executive. 
Former State and Chapter President 
and State Vice President. Current Na
tional Vice President (Far West Re
gion) and national committee mem
ber. Life Member of AFA and Charter 
Sustaining t..ife Member of the Aero
space Education Foundation. 

Thomas J. Hanlon, Buffalo, N. Y. 
Industry executive. Former National 
Director, National Vice President 
(Northeast Region), national commit
tee member, and State and Chapter 
President. Current national commit
tee chairman. Life Member of AFA. 

H. B. Henderson, San Diego, Calif. 
Aerospace industry executive. For
mer National Director, National Vice 
President (Central East Region), na
tional committee member, and State 
and Chapter President. Current na
tional committee member. Life Mem
ber of AFA and Life Member of the 
Aerospace Education Foundation. 

'Thomas W. Henderson, Tucson, 
Ariz. Retired real estate broker. For
mer National Vice President (Far 
West Region), State President, State 
Vice President, chapter officer, and 

Hanlon 

national committee member. Current 
National Director and national com
mittee member. Life Member of AFA 
and Life Member of the Aerospace 
Education Foundation. 

•Jan M. Laitos, Rapid City, S. D. 
Corporate business consultant. For
mer National Vice President (North 
Central Region), national committee 
member, and chapter officer. Current 
National Director, national commit
tee member, chapter officer, and 
member ot"the Aerospace Education 
Foundation's Advisory Council. Char
ter Life Member of AFA. 

'Frank M. Lugo, Mobile, Ala. Edu
cator. Former National Director, Na
tional Vice President (South Central 
Region), national committee mem
ber, State and Chapter President, 
Aerospace Education Foundation 
Trustee, and Advisory Council Mem
ber of the Aerospace Education 
Foundation. Current National Direc
tor, national committee member, and 
member of the Aerospace Education 
Foundation's Advisory Council. Life 
Member of AFA and Charter Sustain
ing Life Member of the Aerospace 
Education Foundation. 

'William V. McBride, San Antonio, 
Tex. Retired Chamber of Commerce 
executive. Former USAF Vice Chief of 
Staff, Nat ional Di recto r, nat ional 
committee member, Aerospace Edu
cation Foundation Trustee, and Advi
sory Council Member for the Aero
space Education Foundation. Cur
rent National Director, national com
mittee member, and Aerospace Edu
cation Foundation Trustee Emeritus. 
Life Member of AFA and Charter Sus
taining Life Member of the Aero
space Education Foundation. 

' James M. McCoy, Bellevue, Neb. 
Insurance executive. Former Chief 
Master Sergeant of the Air Force, Na
tional Director, national committee 
chairman, and national committee 
member. Current National Director, 
national committee chairman, na
tional committee member, and Aero
space Education Foundation Trust
ee. Life Member of AFA and Charter 
Sustaining Life Member of the Aero
space Education Foundation. 

'Bryan L. Murphy, Jr., Fort Worth, 
Tex. Manager of management sys
tems and procedures. Former Na
tional Vice President (Southwest Re
gion), State and Chapter President, 
chapter officer, and national comm it
tee member. Current National Direc
tor and national committee member. 
Life Member of AFA. 

'Ellls T. Nottingham, Atlanta, Ga. 
Marketing executive. Former Nation
al Director, state officer, Chapter 
President, Under-40 Director, and na
tional committee member. Current 
National Director and national com
mittee member. Life Member of AFA 
and Life Member of the Aerospace 
Education Foundation. 

'WIiiiam L. Ryon, Jr., Cabin John, 
Md. Marketing executive. Former Na
tional Vice President (Central East 
Region), State and Chapter Presi
dent, chapter officer, and national 
committee member. Current National 
Director and national committee 
member. Life Member of AFA and 
Charter Sustaining Life Member of 
the Aerospace Education Founda
tion. 

'Walter E. Seo~, Dixon, Calif. Trav
el agency owner. Former National 
Secretary of the Aerospace Educa
tion Foundation, state officer, nation
al committee member, Aerospace Ed
ucation Foundation Trustee, Aero
space Education Foundation Trustee 
Emeritus, and Advisory Council 
Member for the Aerospace Educa
tion Foundation. Current National Di
rector, national committee chairman, 
and National Secretary of the Aero
space Education Foundation. Found
er of the Aerospace Education Foun
dation Scott Associates Program. 
Life Member of AFA and Charter Sus
taining Life Member of the Aero
space Education Foundation. 

*Mary Ann Seibel, St. Louis, Mo. 
Administrator. Former National Direc
tor, Under-40 National Director, nation
al committee member, and Chapter 
President. Current National Director 
and national committee member. Life 
Member of AFA and Charter Sustain
ing Life Member of the Aerospace 
Education Foundation. ■ 
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Recent and forthcoming aerospace information, intelligence 
and analysis publications from Jane's Information Group. 

All Yearbooks contain product descriptions and specifications, supplier 
information, photographs, indexes etc. 

Jane's all the Worlds Aircraft 
1988-89 
Technical details of all piloted aircraft, 
powered and unpowered , cu rrently 
under development, in production or 
available in the form of plans amd 
assembly kits. 
£95/US $165 

lnteravia ABC Aerospace Directory 
1988 
Annually updated directory of the civil 
and military aerospace sectors 
worldwide. Fully comprehensive and 
cross referenced. 
£155/US $225 

Jane's Air-Launched Weapons 1988 
Updatable reference binder on world's 
air-to-air, air-to-surface and cruise 
missiles, bombs, rockets and guns. 
£175/US $240 

Soviet High Command 
R.Woff 
The first updatable binder publication 
monitoring personnel, structure, politics 
and policies of the Soviet High 
Command, with detailed biographies, 
command structures, analyses of 
personnel movements and changes etc., 
compiled by a leading Soviet specialist. 
£550/US $825 

Jane's Weapon Systems 1988-89 
Yearbook covering main land, sea and 
air non.infant,y•po rtab le weapon 
systems of the world and corresponding 
defensive systems Including missiles, 
electronic warfare, underwater warfare 
and radar. 
£100/US $187.50 

Current Aircraft Prices 
Information on the prices of all non
Eastern bloc military, commercial and 
business aircraft currently in production 
as well as data on orders and options. 
£125/US $175 

Jane's Military Communications 1988 
Yearbook covering all categories of 
military communications equipment for 
army, navy, airforce and special forces 
use worldwide. 
£100/US $187.50 

Commercial Air Transport Industry 
1988 
Comprehensive profile of the wo rld's 
commercial jet and t urboprop aircraft 
manufacturers and current aircraft 
programmes. 
£390/US $530 

Jane's Airports and Handling 
Agents 
Comprehensive annual directory of 
worldwide airports and handling agents 
published on a regional basis - Far East, 
Asia and Australia; Central and Latin 
America including the Caribbean; 
United States and Canada; Middle East 
and Africa; and Europe. 
£98/US $150 per region 
£400/US $600 full set 

Jane's Avionics 1988-89 
Yearbook covering all aspects of world 
civil and military airborne electronic 
equipment, with equipment technical 
details and histories of development, 
photographs and manufacturer contact 
information. 
£95/US $165 

Jane's Battlefield Air Defence 
1988-89 
Battlefield ai r defence weapons, 
described with specifications, 
operational use, versions, user countries, 
etc. Published September 
£60/US$90 

Jane's Airport Equipment 1988-89 
Detailed annual overview of all 
equipment and suppliers to the airport, 
ATC and airline ground operations 
industries worldwide. 
£65/US $105 

Airborne Electronic Warfare 
Martin Streetly 
Introduction to the principles and 
methods of airborne electronic warfare. 
£30/US$4S 

Jane's Military Training Systems 
1988-89 
New Yearbook covering all aspects of 
military training and simulation 
hardware and systems for land, sea and 
air. Published October 
£75/US $112.50 

Air Defense Initiative 
The US Department of Defense Air 
Defense Initiative program will develop 
a coordinated high technology approach 
to all aspects of air surveillance, 
engagement and battle management. 
This study identifies areas to receive 
funding, fore cas1s technolog ical and 
commercial developments and identifies 
contractors. 
£800/US $1450 

World Military Aircraft Forecast 
World requirements for all types of 
fixed•wing military aircraft; 
comprehensive coverage of over 380 
worldwide mil itary aircraft programs 
and over 100 countries. 
£1350/US $2450 

NATO's Central Regi~n Forces 
A. Cordesman 
In-depth strategic analysis of the 
defence forces of the nine Central 
Region NATO countries. 
£30/US$4S 

Weapons and Tactics of the 
Soviet Army 
David Isby 
The second, revised , edition of the 
standard reference on all aspects of the 
Soviet Army's weapons and tactics. 
£30/US$45 

World Unmanned Aircraft 
Kenneth Munson 
All unmanned a ircraft - drones, targets, 
remotely piloted vehicles - in service. 
Essential data, illustrations and text. 
£25/US$40 

Soviet Helicopters (Revised Edition) 
John Everett-Heath 
Development history and technical 
analysis of all post-war Soviet helicopter 
designs. Published September 
£25/US $37.50 

Jane's Armour and Artillery 1988-89 
Yearbook covering AFVs and artillery 
around the world with detailed 
descriptions, performance data, lists of 
users, etc. 
£85/US $127 .50 

If your field of interest is not covered by any of the above titles, contact the Direct Mail Manager 
at the address below for details of other Jane's aerospace titles. 

JANE'S· INFORMATION · GROUP 

ORDERS AND ENQUIRIES: 
USA/US Forces Abroad 
Jane's Information Group, Dept. DSM, 
20 Park Plaza, BOSTON, MA. 02116,USA 
Bulk order enquiries: 
Contact V.P. Sales 
Surface postage 10% extra 
Orders over US $150 post 
free surface 

Europe/Rest of World 
Jane's Information Group, Dept. DSM, 
163 Brighton Road, Coulsdon, 
Surrey CR3 2NX, UNITED KINGDOM 
Bulk order enquiries: 
Contact Sales Manager 
Surface postage 10o/o extra 
Orders over £100 post 
free surface 



Intercom ~;~ 

Oklahoma State Convention 
Oklahoma State AFA held its annual 

state convention last June, during 
which a slate of new state officers was 
elected. Prior to the balloting, Maj. 
Gen. William P. Bowden, Commander 
of the Oklahoma City Air Logistics 
Center atTinker AFB, Okla., where the 
meeting was held, addressed the Sat
urday morning business session. 

During his address, General Bow
den discussed the status of the B-1 
and B-2 strategic bomber systems. He 
also described renovations and new 
construction at Tinker AFB. 

Later that evening at the conven
tion banquet, Rep. Mickey Edwards 
(R-Okla.) delivered a keynote address, 
and the AFA National Vice President 
for the Southwest Region, Oliver R. 
Crawford, addressed the banquet 
crowd . Banquet attendees also 
learned the results of the morning's 
vote. 

Elected to state office were Aaron 
Burleson, President; Ken Calhoun, 
Executive Vice President; Dave Blank
enship, Vice President for Member-

APA Life Member Directory 
During September and 0c,ober of this year, AFA Life Members wlll be ret:elvfng 

phone calls from the Harris Pub11shlng Co., which Is cornplllng the new Air Force 
Association Directory of Ute Members. These calla will be made with the e::omplete 
approval of the Afr Force Asaoclatton. 

Hams rep1'1tntatlves wlU be phonJng Life Members to verify the accuracy-of the 
data listed In each Life Member's entry In the dlrectoll)', In addltton, the repl'$Hnta• 
tlve wm offer eae.ti l.lfe Member th.e epportUnlty to purct,ase a copy of tht dfrectory. 

The cost of the AFA directory laaetf.flquldatlng through directory sates. AF.A has 
been auured that there le no i,qulrement whatsoever for any Llfe Member to 
i,urch.se the dlrectery. Any suggestions to the contrary should be raportecf dlf8Ctly 
o AfA heidquartel'8. 
The Life Member directory promises to be a highly profeaeton.l publlcatlon, and 

It .Should urve as a valuable raferenoe guide for AFAars. AFA Life Members are 
encouraged to assist the Hartis Publishing Co. In Its effort to make the directory as 
accurate and u current as s>9sslble. 

ship; Dewey King, Vice President for 
Organization and Development; Wil
liam Webb, Treasurer; and Laverne 
Shaw, Secretary. Mr. Blankenship is 
also an AFA National Director, and Mr. 
Webb has just been nominated for a 
second term as AFA National Trea
surer. 

AFA National Director Bryan Mur
phy reported on the results of the re
cent AFA Membership Committee 
meeting in Colorado Springs, Colo., 
during the convention's business ses
sion. 

Many convention attendees re
laxed on the golf course during the 
afternoon, and awards for the day's 
duffers were presented by General 
Bowden during the evening banquet. 

Carl Vinson Chapter 
The Carl Vinson Memorial Chapter 

in Georgia, selected in 1987 for the 
Donald W. Steele, Sr., Memorial 
Award as AFA Unit of the Year, added 
to that distinction recently when it be
came the first AFA chapter to recruit 
more than 100 Community Partners. 
The Chapter is presently at 108 Com
munity Partners and counting. 

The Carl Vinson Chapter In Georgia recently became the first AFA chapter ever to sign 
up more than 100 Community Partners. Maj. Gen. Richard F. Gillis, Commander of the 
Warner Robins Air Logistics Center at Robins AFB, Ga., extends his congratulations on 
the landmark achievement to Chapter Vice President Tom Reed, left, Chairman of the 
Chapter's Community Partners campaign, and Jim Milton, right, Vinson Chapter 
President. 

Maj. Gen. Richard F. Gillis, Com
mander of the Warner Robins Air Lo
gistics Center at Robins AFB, Ga., ex
tended his congratulations to the 
Chapter and saluted its achievement. 
Vinson Chapter Communications Di
rector Joseph Molony reports that 
Chapter Vice President Tom Reed, 
Chain nan of the Community Partners 
campaign, and Chapter President Jim 
Milton accepted the General's con
gratulations on behalf of the Chapter. 

Prominent notices on the Chapter's 
landmark Community Partner roster 
appeared in the Warner Robins Daily 
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AFA State Contacts 
Following each state name are the names of the communities in which AFA chapters are located. Information regarding 
these chapters or any of AFA's activities within the state may be obtained from the appropriate contact. 

ALABAMA (Bi rmingham, Gadsden, Huntsville, 
Mobile, Montgomery, Selma): Roble Hackworth, 
206 Dubl in C[rcle. Madison, Ala. 35758 (phone 
205-532-4920). 

ALASKA (Anchorage, Fairbanks): Theron L. 
Jenne, 2501 Banbury Dr. , Anchorage , Alaska 
99504 (phone 907-337-3360). 

ARIZONA (Green Valley, Phoenix, Sedona, Sier
ra Vista, Sun City, Tucson) : Robert A. Munn, 
7042 Calle Bellatrix, Tucson, Ariz. 8571 0 (phone 
602-7 4 7-9649). 

ARKANSAS {Blytheville , Fayetteville , Fort 
Smith, Hot Springs, Little Rock): Bud A. Walters, 
903 Dixie Dr., Blytheville, Ark. 72315 {phone 
501-763-1825). 

CALIFORNIA (Apple Valley, Camarillo, Edwards, 
Felrfle ld, Fresno, Los Angeles, Merced. Mon
terey, Novato, Orange County. Pasadena, Rlver
slda, Sacramen to, San Bernard ino. San Diego. 
San Francisco, Sunnyvale, Vandenberg AFB, 
Yuba City) : Harold Strack, 28063 Lobrook Dr., 
Rancho Palos Verdes, Cali f. 90274 (phone 
213-541-6226), 

COLORADO (Boulder, Colorado Springs, Den
ver, Fort Collins, Grand Junction, Greeley, Lit
tleton , Pueblo): Jack G. Powell , 1750 S. Ironton, 
Aurora, Colo. 80012 (phone 303-370-4787). 

CONNECTICUT (Brookfield , East Hartfo rd, Mid
dletown, Storrs , Stratford, Torrington, Water
bury, Westpor t . Windsor Locks) : Joseph 
Zaranka, 9 S. Barn Hill Rd., Bloomlield, Conn. 
06002 {phone 203-242-2072). 

DELAWARE (Dover, Milford, Newark, Rehoboth 
Beach, Wilmington) : Horace W. Cook, 11 2 Fox
hall Dr .• Dover. Oel. 19901 (phone302-674-1051). 

DISTRICT OF COLUMBIA (Washington , D. C.): 
Denny Sharon, 1501 Lee Highway, Arlington, Va. 
22209-1198 (phone 703-247-5820). 

FLORIDA (Avon Park, Broward County, Cape 
Coral, Daytona Beach, Fort Walton Beach , 
Gainesville, Homestead, Jacksonv ille, Lees
burg , Miami, New Port Richey, Ocala, Orlando, 
Palm Harbor, Panama City, Patrick AFB. Port 
Charlotte, Redington Beach, Sarasota, Spring 
Hill , Tallahassee, Tampa, Vero Beach, West Palm 
Beach, Winter Haven): Roy P. Whitton, P. 0. Box 
1706, lake Placid, Fla. 33852 {phone 813-465-
7048). 

GEORGIA (Athens, Atlanta, Columbus, Dobbins 
AFB, Rome, Savannah, St. Simons Island, Val
dosta, Warner Robins) : Robert W. Marsh, Jr., 
P. 0 . Box 542, Springfield , Ga. 31329 (phone 
912-964-1941, ext. 206). 

GUAM (Agana) : Michael C. Wilkins, Box CV, 
Agana, Guam 96910 (phone 671-646-5259). 

HAWAII (Honolulu, Puunene) : Don J. Daley, P. 0. 
Box 3200, Honolulu, Hawaii 96847 (phone 
808-525-6296). 

IDAHO (Boise, Mountain Home, Twin Falls) : 
Chester A. Walborn, P. 0 , Box 729, Mountain 
Home, Idaho 83647 (phone 208-587-7185). 

ILLINOIS (BEillevllle, Champaign, Ch icago, 
Elmhurst. Moline, Peoria, Rockford, Springfleld
Decatur) : Glen W. Wensch, R. R. #1, Box 54, 
Champaign, Ill. 61821 (phone 217-352-2777). 

INDIANA (Bloomfield , Fort Wayne , Grissom 
AFB, Indianapolis, Lafayette, Marion, Mentone, 
South Bend , Terre Haute) : Don McKellar, 2324 
Pinehurst Lane, Kokomo, Ind . 46902 (phone 
317-455-0933). 

IOWA (Des Moines, Sioux City): Carl 8 . Zimmer
man, 608 Waterloo Bldg., Waterloo, Iowa 50701 
(phone 319-232-2650). 
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KANSAS (Garden City, Topeka, Wichita): Cletus 
J. Pottebaum, 6503 E. Murdock, Wichita, Kan. 
67206 (phone 316-683-3963). 

KENTUCKY (Lexington , Louisville): Bryan J. 
Sifford, Rte. 4, Box 431, Cynthiana, Ky. 41031 
(phone 606-234-1642). 

LOUISIANA (Alexandria, Baton Rouge, New Or
leans, Shreveport) : Paul J. Johnston, 1703 W. 
Medalist Dr., Pineville, La . 71360 (phone 
318-640-3135). 

MAINE (Bangor, Loring AFB, North Berwick) : 
Alban E. Cyr, Sr., P. 0 . Box 160, Caribou, Me. 
04736 (phone 207-496-3331). 

MARYLAND (Andrews AFB area. Baltimore, 
Rockville): William T. Reynolds, 11 903 Chester
ton Dr., Upper Marlboro, Md. 20772 (phone 
301-249-5438). 

MASSACHUSETTS (Bedford, Boston, East 
Longmeadow, Falmouth. Florence. Hanscom 
AFB , Lexington. Taunton, Wo rcester) : Leo 
O'Halloran, 420 Bedford St. , Suite 290, Lex
ington, Mass. 02173 (phone 617-264-4603). 

MICHIGAN (Alpena, Battle Creek, Calumet, De
troit, East Lansing, Kalamazoo , Marquette, 
Mount Clemens, Oscoda, Petoskey, Soulhfietd): 
William Stone, 7357 Lakewood Dr., Oscoda, 
Mich. 48750 {phone 517-724-6266). 

MINNESOTA (Duluth , Minneapolis-St. Paul): 
Earl M. Rogers, Jr., 325 La~e Ave. South, Duluth, 
Minn. 55802 (phone 21 8-727-8711). 

MISSISSIPPI (Biloxi, Columbus, Jackson): Hen
ry W. Boardman, 10 Bayou Pl., Gulfport, Miss. 
39503 (phone 601-896-8836). 

MISSOURI (Kansas City, Richards-Gebaur AFB, 
Springfield , St . Louis , Wh iteman AFB) : Ray
mond W. Peterman, P. 0 . Box 9605, Kansas City, 
Mo. 64134 (phone 816-761-7453). 

MONTANA (Bozeman, Great Falls): Ed White, 
2333 6th Ave., South Great Falls, Mont. 59405 
(phone 406-453-2054). 

NEBRASKA (Lincoln, Omaha) : Ralph Bradley, 
3902 Dave·nport, Omaha, Neb. 68131 (phone 
402-554-6220). 

NEVADA (Las Vegas, Reno) : Emery S. Wetzel, 
Jr., 2.938 S. Duneville St. , las Vegas, Nev. 89102 
{phone 702-362-1767). 

NEW HAMPSHIRE (Manchester, Pease AFB): 
Robert N. McChesney, Scruton Pond Rd., Bar
rington, N. H. 03825 (phone 603-664-5090). 

NEW JERSEY (Andover, Atlantic City, Belleville, 
Camden , Chatham, Cherry Hill , Forked River, 
Fort Monmouth, Jersey City, McGuire AFB, Mid
dlesex County, Newark, Old Bridge, Trenton . 
Wallington, West Orange, Whitehouse Station): 
Robert Gregory, R. 0 . # 2, Box 216, Wrightstown, 
N. J. 08562 (phone 609-758-2973). 

NEW MEXICO {Alamogordo, Albuquerque, 
Clovis): Louie T. Evers, P. 0. Box 1946, Clovis, 
N. M. 88101 (phone 505-762-1798). 

NEW YORK (Albany, Bethp11ge, Brooklyn, Buf
fa lo, Chautauqua, Gri tflss AFB, Hudson Valley, 
Nassau County, New York City, Niagara Falls, 
Patchogue, Plattsburgh , Queens. Rochester, 
Rome/Utica, Suffolk County, Syosset. Syracuse. 
Westcheste r. Westhampton Beach , Wh ite 
Plains): Gerald V. Hasler, P. 0 . Box 5254, Albany. 
N. Y. 12205 (phone 518-785-5020). 

NORTH CAROLINA (Asheville, Charlotte, Fay
etteville, Goldsboro, Greensboro, Kitty Hawk, 
Littleton, Raleigh , Wilmington): Robert C. New
man, Jr., 3037 Truitt Dr., Burlington, N. C. 27215 
(phone 919-584-7069). 

NORTH DAKOTA (Concrete, Fargo, Grand Forks, 
Minot) : Ralph Ehlers, 1207 Glacial Dr., Minot, 
N. D. 58701 (phone 701-852-3221 ). 

OHIO (Akron, Cincinnati, Cleveland , Columbus, 
Dayton., Mansfield, Newark, Youngstown) : Cecil 
H. Hopper, 537 Granville St., Newark, Ohio 43055 
(phone 614-344-7694). 

OKLAHOMA (Altus, Enid, Oklahoma City, Tulsa) : 
Terry Little, 4150 Timerlane, Enid, Okla. 73703 
{phone 405-234-9624). 

OREGON (Eugene, Klamath Falls, Portland) : Hal 
Langerud, 10515 S. W. Clydesdale Terrace, 
Beaverton , Ore. 97005 {phone 503-644-0645). 

PENNSYLVANIA (Allentown, Altoona, Beaver 
Falls, Bensalem, Coraopolis, Drexel Hill, Erie, 
Harrii,burg, Homestead, Indiana, Johnstown, 
Lewistown, Mon Valley, Philadelphia , Pitts
burgh , Scranton, Shiremanstown , State Col 
lege, Willow Grove, York): David L. Jar,netta, 
P. 0 . Box 643, Altoona, Pa. 16603 (phone 814-
943-8023). 

PUERTO RICO (San Juan): Fred Brown, 1991 
Jose F. Diaz, Rio Piedras, P. R. 00928 {phone 
809-790-5288). 

RHODE ISLAND (Warwick): Thomas R. Portesl, 
102d Tactical Control Squadron, North 
Smithfield ANG Station, Slatersville, R. I. 02889 
(phone 401-762-9100). 

SOUTH CAROLINA (Charleston, Clemson, Co
lumbi a, Myrtle Beach , Sumter): Wesley H. 
Davis, 7916 Bay Springs Rd., Columbia, S. C. 
29233 (phone 803-788-5267). 

SOUTH DAKOTA (Rapid CitX, Sioux Falls) : John 
Kittelson, 141 N. Main, Suite 308, Sioux Falls, 
S. D. 57102 (phone 605-336-2498). 

TENNESSEE (Chattanooga, Knoxvil le, Mem
ph1$, Nashville, Tri-Cities Area, Tullahoma): Ever
ett E. Stevenson, 4792 Cole Rd .. Memphis, Tenn . 
38117 (phone 901-767-1315). 

TEXAS (Abilene, Amarillo, Austin, Big Spring , 
College Station, Commerce, Corpus Christi, 
Dallas, Del Rio, Denton, El Paso, Fort Worth , 
Harlingen, Houston, Kerrville, Lubbock, San An
gelo, San Antonio, Waco. Wichita Falls): John P. 
Russell, 11 8 Broadway, Su11e 234, San Antonio, 
Tex. 78205 (phone 915-698-8586). 

UTAH (Bountiful, Clearfield, Qgden, Salt Lake 
City) : Marcus C. Williams, 4286 South 2300 
West, Roy, Uiah 84067 (phone 801-627-4490). 

VERMONT (Burlington): Ralph R. Goss, 8 Sum
mit Circle , Shelburn, Vt. 05482 (phone 
802-985-2257). 

VIRGINIA (Alexandria, Charlottesville, Danville, 
Harrisonburg, Langley AFB, Lynchburg , Nor
folk, Petersburg, Richmond, Roanoke): Don An• 
derson, Box 54, 2101 Executive Dr., Hampton, 
Va. 23666 {phone 804-868-8756). 

WASHINGTON (Seattle, Spokane, Tacoma. Yaki
ma) : Alwyn T. Lloyd, P. 0 . Box 24271 , M/S 6A-30, 
Seattle, Wash. 98124 (phone 206-234-8027). 

WEST VIRGINIA (Huntington): Ron Harmon, 
1933 Ohio Ave ., Parkersburg, W. Va. 26101 
(phone 304-485-2088). 

WISCONSIN (Madison, Milwaukee, Mitchell 
Field) : GIibert Kwiatkowski, 8260 W. Sheridan 
Ave., Milwaukee, Wis. 53218 (phone 414-463-
1849). 

WYOMING (Cheyenne): Irene G. Johnigan, 503 
Notre Dame Court, Cheyenne, Wyo. 82009 
(phone 307-775-3641). 
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Coming Events 
August 4-6. Callfomla Stat• Con
vention, San Diego . . . August 5-7, 
New York State Convention, Long 
Island ... August 12- 13, llllnola 
Stale ConvenUon, Chicago .. . Al.I· 
g1,11ft 18-19, Delaware State Con• 
ventlon, Dover AFB •.• Augus 
19-20, Oregon Stele Convention, 
Portland ••. Aug1,1st 20, Indiana 
State Convention, Grissom AFB . •. 
August 26, Arkan11a State Con• 
venflon, Llttle Rock ••• August 27, 
ArJzona Slate Convention, Cosa 
Grande ..• September 19-22, AFA 
National Convention and Aero• 
apace Development Briefings and 
Dlaplays, Washington, D. c. 

During the recent annual awards banquet hosted by the Pueblo Chapter In Colorado, 
Bill Ludlum, left, Director of the McDonnell Douglas Delta Plant, received a Chapter 
Community Service Award from Chapter Vice President Willlam Feder, Sr. Mr. Ludlum 
received the award for his strong support of many community action projects in the 
Pueblo area. 

the Vietnam War and served with the 
US team that carried out the S. S. 
Mayaguez rescue operation . Among 
the guests at the May meeting were 
Tallahasse Chapter President Roger 
Inman and AFA National Director Her
bert "Bud" West. 

AFA Life Member and Southern In
diana Chapter member James C. 
Campbell II has been named as the 
1988-89 Corps Commander for AF
ROTC Detachment 218. Detachment 
218 includes approximately 150 ca
dets from Indiana State University 
and the Rose-Hulman Institute of 
Technology. 

Sun and the Robins Rev Up, under
scoring the Chapter's motto-"Every 
Day in Middle Georgia Is Air Force 
Appreciation Day." 

McGuire Encourages Young 
Astronauts 

AFA's Thomas B. McGuire, Jr., 
Chapter in New Jersey is extending its 
support to the Young Astronauts pro
gram at the Challenger School at 
McGuire AFB, N. J. The Chapter host
ed a meeting in April during which 
members of the Challenger Young As
tronauts Chapter enthusiastically 
briefed the AFAers on their Young As
tronauts projects. 

The Chapter initially sponsored the 
Young Astronauts program at the 
Challenger School, underwriting the 
$20 initiation fee for the program last 
year. Chapter President Esther Grego
ry reports that the Chapter is also ar
ranging a tour of McGuire AFB for the 
Young Astronauts. 

Other AFA chapters might want to 
take a cue from the example of the 
McGuire Chapter and its support of 
this youth-oriented program. 

In the Field 
The Pueblo Chapter in Colorado re

cently held its annual awards ban
quet. Chapter Vice President William 
Feder, Sr., presented a Community 
Service Award during the banquet to 
Bill Ludlum, Director of the McDon
nell Douglas Delta Plant. Mr. Ludlum 
was cited for his outstanding support 
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of community action projects in 
Pueblo. He is also an active supporter 
of the Pueblo Memorial Airport Air
craft Museum. 

At a meeting last May, members of 
AFA's Tallahassee Chapter in Florida 
gathered to hear an address by 
CMSgt. Wayne L. Fisk of the USAF 
Enlisted Heritage Hall at Gunter AFB, 
Ala. Chief Fisk participated in a dar
ing attempted rescue of POWs during 

Cadet Colonel Campbell received 
the honor during a spring dining-out 
held in Terre Haute, Ind. Col. Jack E. 
Cartwright, Professor of Aerospace 

CMSgt. Wayne L. Fisk of the USAF Enlisted Heritage Hall at Gunter AFB, Ala., 
addressed a May meeting of AFA's Tallahassee Chapter in Florida. Pictured are (from 
left) John E. Schmidt, Jr., Chapter Executive Council member, Chapter President 
Roger Inman, AFA National Director Herbert West, Leon County Veterans Service 
Officer Dale Doss, and Chief Fisk. 
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Among those attending the June Oklahoma State AFA convention were (from left) 
Oliver R. Crawford, AFA National Vice President for the Southwest Region, and Mrs. 
Nancy Crawford, Mrs. Jo Little and outgoing Oklahoma AFA President Terry Little, and 
AFA National Director Bryan L. Murphy. The Oklahoma AFAers elected a new slate of 
state officers during the convention. 

Unit Reunions 

Camp Stoneman 
The Chamber of Commerce and the Pitts
burg Historical Society of Pittsburg, Calif., 
will host a reunion on September 8-10, 
1988, for former military and civilian per
sonnel who were processed through 
Camp Stoneman during World War II and 
the Korean conflict. Contact: Pittsburg 
Chamber of Commerce, 2010 Railroad 
Ave. , Pittsburg, Calif. 94565. Phone: (415) 
432-7301. 

Mill Pond Project Pilots 
Pilots of the "Mill Pond Project" will hold a 
reunion on October 7-10, 1988, at Hurl
burt Field, Fla. Contact: Lt. Col. Harold T. 
Stubbs, USAF (Ret.), 1910 W. Shore Dr., 
Garland, Tex. 75043. Phone : (214) 
278-9203. 

Southern Airways School Alumni 
Permanent party military personnel and 
former contractor employees of Southern 
Airways School , Bainbridge AFB, Ga. 
(1950s era), will hold a reunion in Bain
bridge, Ga., during the Labor Day week
end. Contact: Col. Vernon 0 . Darley, USAF 
(Ret.), 6671 Peacock Blvd., Morrow, Ga. 
30260. Phone: (404) 961-5135. 

Tactical Reconnaissance 
Tactical Reconnaissance members will 
hold a reunion on September 9-11 , 1988, 
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at John Ascuaga's Nugget in Reno, Nev. 
Contact: Lt. Col. Gordon Newman, USAF 
(Ret.), 1355 Doral Circle, Reno, Nev. 89509. 
Phone: (702) 827-1747 or (702) 747-4839 
(Bob Beier). 

4th Combat Cargo Squadron 
Members of the 4th Combat Cargo Squad
ron who served in the CBI will hold a re
union in conjunction with the CBI Hump 
Pilots Association on September 14-18, 
1988, in Niagara Falls, N. Y. Contact: Peter 
Kote, West Oak Hill Rd., Jamestown, N. Y. 
14701 . Phone : (716) 664-2507. 

8th Photo Reconnaissance Squadron 
Members of the 8th Photo Reconnais
sance Squadron, Fifth Air Force, will hold 

( 

w 

9·11 8. 
nit holdJng 
d location 
formatlo,.. 

Studies, conducted the change of 
command ceremony. 

After graduation, Cadet Campbell 
will be commissioned as a second 
lieutenant and will be trained as a nav
igator at Mather AFB, Calif. 

The Eglin Chapter in Florida re
cently honored Niceville High School 
AFJROTC cadet Brandi Barham as 
the top AFJROTC cadet in Okaloosa 
County. On hand with congratula
tions at the awards dinner honoring 
Cadet Barham and other cadets was 
Brig. Gen. (Maj. Gen. selectee) 
Thomas R. Ferguson, Jr., director of 
the advanced medium-range air-to
air missile program at Eglin AFB's Ar
mament Division. 

Cadet Barham was awarded a 
$2,000 scholarship by the Chapter 
during the awards ceremony, and two 
runner-up cadets received scholar
ships worth $1,500 each. The Eglin 
Chapter sponsors more than $12,000 
a year in scholarships and gifts for 
outstanding JROTC cadets in the 
northwest Florida area. ■ 

a reunion on October 5-8, 1988, in Burlin
game, Calif. Contact: Andy Kappel, 6406 
Walnut, Kansas City, Mo. 64113. Phone: 
(816) 363-0261. 

20th FSiATS/MAS Alumni 
Members of the 20th Ferrying Squadron, 
20th Air Transport Squadron, and 20th Mil
itary Airlift Squadron will hold a reunion 
on October6-9, 1988, at the Comfort Inn in 
Dover, Del. Contact: Lee 8. Whalen, P. 0. 
Box 212, Camden, Del. 19934. 

24th Combat Mapping Squadron 
Members of the 24th Combat Mapping 
Squadron (WW II) who were stationed at 
Guskhara, India, and Peterson Field , 
Colo., will hold a reunion on September 
8-11 , 1988, at the Ramada Inn North in 
Colorado Springs, Colo. Contact: David 
Segal , 9287 Vista Del Lago, Boca Raton, 
Fla. 33428. Phone: (407) 483-2490. 

Class 41-G 
Members of Class 41-G will hold a reunion 
on October 6-9, 1988, in Westlake Village, 
Calif. Contact: Al Young, 12100 Alder 
Grove St., Moorpark, Calif. 93021. Phone: 
(805) 529-5402. 

49th Fighter Group Ass'n 
The 49th Fighter Group (WW II, Korea, and 
Vietnam) will hold a reunion on September 
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save 
oney 

n 
. .. yqur comparison shopping, t 
If JOU" 4etailed 1~ information for And most of the time it 
a new the car of their cbdk:c. I also send Is. About the only 

get c tlicm actual price information on that some of the more c o 
buying p yoU the same car-both dealer and pricing information Is n 
save m •~~~~fl AFA retail prices-so that if they decide availa&lc on foreign cars , .. 
sponso to buy. rather than lease, they I can almost always bclp JOU 

C have current information for full leasing Information on 
com~ sb9l)plggpurposcs domestic and foreign cars. 

a new when ~otemoblle dealer 5 
they showrooms. One of my repeat o, if you're in the market to 
ago. And biexpem tool They customers calls leasing a car "a lease a new car. please ask 
just complete a•fmiil'llllllethe'one good deal with no muss and no help. I think we can save you 
below and ask me to send 'thc!in fussl" both time ... and moneyl -------
New Vehitde Cost a:nd Lease Request 
Year _ _ _ Make _ _____________ _ 

Model ___ __ Body Style _________ _ 

Equipment Selection 
Engine □ 4 cyl. D 6 cyl. □ Other _ _____ _ _ 

Transmission □ Automatic □ Manual 
Air Conditioning □ Standard □ Auto. temp. control 
Emission □ California □ High altitude 
Gauges □ Standard D Electronic 
Mirrors □ LH remote □ RH manual D Other ___ _ 
Moldings □ Bodyside □ Rocker panel □ Other ___ _ 
Paint □ two-tone D stripe 
Power Equipment □ Brakes □ Steering 

D Antenna D Door locks 
□ Mirrors D Windows □ Tailgate/trunk release 
D Seats _ __ driver _ _ _ passenger ___ bench 

Radio □ AM. □ AM/FM Stereo 
□ AM/FM Stereo with cassette player 
□ AM/FM. Stereo w/cassette & premium sound 

Roof □ Full vinyl D Other __________ _ 

Seats □ Bench □ Notchback 55/45 D 45/45 
□ Bucket □ Other ___________ _ 

Seat Trim □ Goth D Vinyl □ Leather 
Steering Wheel □ Tilt □ Telescopic 
Tires □ White SW □ Black SW □ Other -----
Wheel Covers □ Standard □ Wire 
Wheels □ Aluminum □ Other _ _ ___ _ ___ _ 

W/S Wipers □ Intermittent 
Other □ H. D. battery 

□ Rear Window 

□ Bumper guards 
□ Cruise control 
□ Defogger, rear window 
□ Door edge guards 
D Floor mats (F & R) 
□ Headlamps group 

□ H. D. cooling 
□ Impact strips 
D Console 
□ Glass, tinted 
□ Light group 
D Visor, illuminated vanity 
□ Luggage rack 

Additional Equipment 

Prnposccl le;rnir11; period 
□ 36 months □ 48 months D 60 months 

□ Check enclosed for $7.00 
□ Charge $7.00 to: 
□ AFA/VISA □ Other VISA □ MasterCard 

Acct. No. _________ Exp. Date ___ _ 

Signature _______________ _ 

Name ____________ Rank ___ _ 

Address ________________ _ 

City ________ State ___ Zip ___ _ 

Phone H: (_ 0: <-->----
Mail the New Vehicle Request and $7 for each new car 
inquiry to: AFA Auto Lease Program, c/o PES, Box 208, 
Wauseon, OH 43567. 
For more information call (800) 227-7811, or in Ohio, 
(419) 335-2801. 

Program not available in the state of Louisiana. 

... 



AFA's 1988 NATIONAL CONVENTION 
AND 

CONVENTION ACTIVITIES INCLUDE 

AEROSPACE DEVELOPMENT BRIEFINGS AND DISPLAYS 
• Opening Ceremonies 

Keynote Address: 
Lt. Gen. Co/In L. Powell, USA 
Assistant to the President 
tor National Security Affairs 

• Aerospace Education Foundation Luncheon 
Honoring Distinguished Americans with 
Doolittle and Eaker Fellowships 

• Business Sessions 
Address l1j: 
Hon. Michael H. Armacost 
Under Secretary of State 
tor Political Affairs 

• Secretary's Luncheon 
Hon. Edward C. Aldridge, Jr. 
Secretary of the Air Force 

• Annual Reception 

A CREED TO BELIEVE IN
~ REEDOM 

• AEF Roundtable 
"The Defense Industrial Base" 

• Chief's Luncheon 
Gen. Larry D. Welch 
Chief of Staff, US Air Force 

• Air Force Anniversary Dinner-Dance 
Program: Featuring 
Mitch Miller and the USAF Band 

SHERATON WASHINGTON HOTEL 
SEPTEMBER 18-22 

Hotels available other than the Sheraton Washington 
are: Normandy Inn, 2118 Wyoming Ave., N.W., 
Washington, D.C. 20008. Phone (800) 424-3729. 
Connecticut Avenue Days Inn, 4400 Connecticut 
Ave., N.W. , Washington, D.C. 20008. Phone (800) 
528-1234. Washington-Hilton, Connecticut Ave. at 
Columbia Rd., N. W., Washington, D.C. 20009. 
Phone (800) 445-866Z 

*
SHERATON WASHINGTON HOTEL 

SEPTEMBER 18-22 
(202/328-2000) 

NOTE: THIS FORM NOT FOR USE BY 
DELEGATES. 

WATCH YOUR MAIL FOR INFORMATION. 

ADVANCE REGISTRATION FORM 
Air Force Association National Convention & Aerospace Development Briefings & Displays 

September 18-22 Sheraton Washington Hotel Washington, D.C. 

Type or Print 

NAME _ _ _ _____________ _ 

nnE ________________ _ 

AFFILIATION ______ ______ __ _ 

ADDRESS _ ____________ _ 

CITY, STATE, ZIP _____________ _ 

NOTE: Advance registration and/or ticket purchase must be accompanied 
by check made payable to AFA. 

Mail to AFA, 1501 Lee Highway, Arlington, VA 22209-1198. 

Current Registration Fee (after September 6) $135. 

Please reserve the following tor me: 
□ Current Registration Packets@ $125 ............. $ __ _ 
Includes credentials and tickets to the following Convention functions: 

Secretary's Luncheon 
Chief's Luncheon 
Annual Reception 

Tickets may also be purchased separately tor the following: 
□ AEF Luncheon@ $48 each . ...... . . .. $ __ _ 
□ Secretary's Luncheon @ $48 each . . . . . $ __ _ 
□ Chief's Luncheon @ $48 each . ..... . . . $ __ _ 
□ Annual Reception @ $48 each ... . . .. . $ __ _ 
□ Anniversary Reception & Dinner Dance 
@ $109 each .............. . . .. ...... $ __ _ 
Tota/for separate tickets . .. . .. . . . ..... .. $ __ _ 
Total amount enclosed .... .... . ... ... .. $ __ _ 



Unit Reunions 

28-October3, 1988, in Seattle, Wash. Con
tact: Jim Reynolds, 6057 45th Ave., N. E., 
Seattle, Wash. 98115. Phone: (206) 523-
3114. 

Classes 52-H/58-N 
Members of Classes 52-H through 58-N 
and associated personnel who were sta
tioned at Stallings AFB, N. C., will hold a 
reunion on October 21-23, 1988, in Kin
ston, N. C. Contact: Col. Robert W. 
Reeves, USAF (Ret.), 4519 Sunset Dr. , Pan
ama City, Fla. 32404. Bill Dyer, 1607 Cam
bridge Dr., Kinston , N. C. 21501 . Phone: 
(919) 527-0425. 

56th Fighter Group 
Members of the 56th Fighter Group (WW 
II) are invited to join in a special dedication 
reunion hosted by the 56th Tactical Train
ing Wing on October 15--18, 1988, at Mac
Dill AFB, Fla. Contact: John C. McClure, 
2674 Leslie Dr., N. E., Atlanta, Ga. 30345. 
Phone: (404) 939-6420. 

62d Troop Carrier Group 
The 62d Troop Carrier Group (WW II) will 
hold a reunion on October 24-27, 1988, at 
the Holiday Inn Capital Plaza in Sacramen
to, Calif. Contact: Wally Sheehan, 4025 
Sangamon St., Carmichael, Calif. 95608. 
Phone: (916) 944-2109. 

312th Troop Carrier Squadron 
Members of the 312th Troop Carrier and 
the 938th Consolidated Aircraft Mainte
nance Squadrons will hold a reunion on 
August 27, 1988, at Hamilton Field, Calif. 
Contact: Harold McLaughlin, 707 Oak 
Meade Dr., Vacaville, Calif. 95688. Phone: 
(707) 448-1393. 

333d Fighter Squadron 
Members of the 333d Fighter Squadron 
(WW II) and postwar members of the 44th 
Fighter Squadron will hold a reunion on 
September 29-October 2, 1988, at the 
Howard Johnson Plaza in Albuquerque, 
N. M. Contact: Homer Garcia, 7204 Pick
ard Ave., N. E., Albuquerque, N. M. 87110. 
Phone: (505) 884-4398. 

360th TEWS 
Members of the 360th Tactical Electronic 
Warfare Squadron who served in South
east Asia (1963-73) will hold a reunion on 
the weekend of October 15, 1988, in San 
Antonio, Tex. Contact: Col. Joe Steingas
ser, USAF (Ret.), 6008 Ivy Hills Dr., Austin, 
Tex. 78759. 

384th Air Refueling Squadron 
Members of the 384th Air Refueling 
Squadron who were stationed at Westover 
AFB, Mass. (1954-65), will hold a reunion 
on September 29-0ctober 2, 1988, at the 
Quality Inn in Chicopee, Mass. Contact: 
John Garrison, 416 Village View Lane, 
Longwood, Fla. 32750. Phone : (407) 
788-8383. 

401st Fighter-Bomber Group 
Members of the 401 st Fighter-Bomber 
Group (612th, 613th, 614th, and 615th 
Fighter-Bomber Squadrons) who were 
stationed at England AFB, La., between 
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1955 through 1960 are planning to hold a 
reunion in late 1988. Please send a legal
size, self-addressed, stamped envelope for 
information. Contact: Anthony J. Gagli
ano, 300 Holcomb Blvd., Ocean Springs, 
Miss. 39564. 

438th Troop Carrier Group 
Members of the 438th Troop Carrier Group 
(World War II) will hold a reunion on Sep
tember 30-0ctober 2, 1988, in Monterey, 
Calif. Contact: Ronald H. Worrell, 419 S. 
4th St., DeKalb, Ill. 60115. Phone: (815) 
756-6582. 

486th Bomb Group (H) 
The 486th Bomb Group (H) will hold a re
union on October 12-16, 1988, in Des 
Moines, Iowa. Contact: Robert H. Nolan, 
2676 Augusta Dr., N., Clearwater, Fla. 
34677. 

733d Troop Carrier Squadron 
Members of the 733d Troop Carrier Squad
ron and the 945th Military Airlift Group will 
hold a reunion on September 10, 1988, in 
Layton, Utah. Contact: Richard Flackman, 
410 Park St., Layton, Utah 84041 . Phone: 
(801) 546-3924 or (801) 966-2642 (John 
Brownell). 

751st AC&W Squadron 
Members of the 751 st Aircraft Control and 
Warning Squadron will hold a reunion on 
October 27-30, 1988, in Panama City, Fla. 
Contact: Art W. Albrecht, 4917 Ravens
wood, Apt. 801, San Antonio, Tex. 78227. 
Phone: (512) 674-3287. 

868th Bomb Squadron 
The 868th Bomb Squadron, Thirteenth Air 
Force, will hold a reunion on September 
22-25, 1988, at the Williamsburg Hilton 
and National Conference Center in Wil
liamsburg, Va. Contact: Dr. Vince Splane, 
2676 Blanding Blvd ., Middleburg, Fla. 
32068. Phone: (904) 282-4620. 

1708th Ferrying Wing 
Members of the 1708th Ferrying Wing will 
hold a reunion on October 6-9, 1988, at the 
Holiday Inn Pyramid Plaza Hotel in Albu
querque, N. M. Contact: Ernie Davis, 
17881 S. W. 113th Ct. , Miami, Fla. 33157-
4931 . Phone: (305) 238-3792. 

71 st Fighter Interceptor Squadron 
I would like to hear from members of the 

71 st Fighter Interceptor Squadron who 
were stationed at Malmstrom AFB, Mont., 
from July 1968 through April 1972. 

Please contact the address below. 
Jerry E. Santy 
2409 6th St. , N. W. 
Great Falls, Mont. 59404 

Phone: (406) 761-6543 

100th Service Squadron 
I would like to hear from members of the 

100th Service Squadron, Fifth Air Force, 
for the purpose of planning a reunion. 

Please contact the address below. 
Chuck Blumenthal 
8046 Via Del Desierto 
Scottsdale, Ariz. 85258 

Mailing Lists 

AFA occasionally makes its list of 
member names and addresses 
available to carefully screened 
companies and organizations 
whose products, activities, or 
services might be of interest to 
you . If you prefer not to receive 
such mailings, please copy your 
mailing label exactly and send 
it to: 

Air Force Association 
Mail Preference Service 
1501 Lee Highway 
Arlington, Va. 22209-1198 

s 
MOVING? 

Let us know your new 
address six weeks in 
advance so that you 
don't miss any copies 
of AIR FORCE. 

Clip thi s form and 
attach your mailing 
label (from the plastic 
bag that contained this 
copy of your maga
zine), and send to: 

Air Force Association 
Attn: Change 
of Address 
1501 Lee Highway 
Arlington, VA 
22209-1198 

Please print your NEW 
address here: 

NAME 

ADDRESS 

CITY, STATE, ZIP CODE 

.... 
:, 
g, 
C: 

~ 

~ 
Q) 

gj 
Q) 

a: 
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CHOOSE FROM: 
• The High Option PLUS Plan 

now pays benefits up to 
$400,000.00 

• The High Option Plan 
now pays benefits up to 
$300,000.00 

• The Standard Plan 
now pays benefits up to 
$200,000.00 

Important Benefits and Features 
Eligibility-All members of the Air Force 
Association under age 65 are eligible to 
apply for this coverage ... and, once insured, 
to apply for higher levels of coverage. 

rlying and Non-Flying Personnel-All 
insured members of the same age are pro
vided the same amount of coverage regard
less of whether or not they are on flying 
status and regardless of whether or not they 
are killed in an aviation accident! There is 
no age restriction for full benefits and there 
is no benefit or cost difference for those on 
flyng status. AFA's new Eagle Series Life 
Insurance program eliminates all these dif
ferences and provides strong, reliable cover
age for all members at the same cost. 
Coverage to Age 7~ -Insurance provided 
under this group program may be retained 
at the same low group rate to age 75. 

War Related Death Benefits-Unlike many 
programs that severely restrict coverage in 
the event of war or act of war, AFA's program 
provides full benefits for war related deaths 
except for aircraft crew members who are 
killed in aviation accidents. In such circum
stances the death benefit is 50% of the 
scheduled benefit amount. 
Guaranteed Conversion Provision-At age 
75 (or if you wish, upon termination of AFA 
membership) your coverage is convertible, 
within 31 days of the date you become eli
gible, to any permanent plan of insurance 
then being offered by United of Omaha, 
regardless of your health at that time. The 
maximum amount convertible is the amount 
of your group coverage at the time of 
conversion. 

Under the Family Plan, the spouse's cov
erage is also convertible to permanent 
insurance in the event the member dies. The 
application for such coverage must be made 
within 31 days of the member's death. Chil
dren's coverage under the Family Plan, 
however is not convertible, but upon attain
ing age 21, each insured child is automati
cally eligible to apply for a $10,000 Whole 
Life Insurance policy. This policy includes 
a guaranteed issue benefit which provides 
the insured the right to purchase additional 
coverage at standard rates on future dates 
specified in the policy. 

Schedule of Benefits 
Choose the Plan that Fits Your Family's Needs for Security 

Member's 
Attained 

Age 

High Option High Option Standard 
PLUS Plan Plan Plan 

Premium $20 Per Month Premium $15 Per Month Premium $10 Per Month 
COVERAGE -COVERAGE COVERAGE 

20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 

$400,000 $300.000 $200,000 
350,000 262,500 175,000 
250,000 187,500 125,000 
180,000 135,000 90,000 
100,000 75,000 50.000 
60,000 45,000 30,000 
40,000 30,000 20,000 
28,000 21,000 14,000 
18,000 13,500 9,000 
8,000 6,000 4,000 
5,000 3,750 2,500 

The above schedule of benefits will be paid in the event of any death except one half (50%) 
of the benefit will be paid in the event of a war related aviation accident. 

Disability Waiver of Premium-If you 
become totally disabled at any time prior 
to age 60 for a period of at least nine months 
while your coverage remains in force, you 
may apply for the Disability Waiver of 
Premium Benefit Upon approval, your Eagle 
Series insurance will remain in force without 
further payment of premiums for as long 
as you continue to be totally disabled. 
Dividend Policy-AFA has continuously 
provided program improvements in addition 
to paying substantial year end dividends 
based on actual program experience. 
Effective Date qf Coverage-All certificates 
are dated and take effect on the last day of 
the month in which your application for cov
erage is approved and coverage runs concur
rently with AFA membership. 

Termination of Coverage-Your coverage can 
be terminated only if you are no longer an 
Air Force Association member in good 
standing, if you do not pay your premium, 
if the AFA Master Policy is discontinued, 
or on the first renewal date following your 
75th birthday. 

Professionally Aclministered-AFA's Eagle 
Series Insurance program is administered 
by the Association's staff of professionally 
trained insurance personnel with extensive 
experience in group insurance programs and 
requirements. 

Convenient Payment Plan-Premium pay
ments may be made directly to AFA in 
quarterly, semi-annual, or annual install
ments, or by monthly government allotment. 
If you make payments directly to AFA, the 
Association will mail renewal statements 
approximately 30 days in advance of each 
premium due date. For active duty and 
retired personnel, however, AFA recommends 
that payments be made automatically by 
monthly government allotment (payable to 
the Air Force Association) so as to prevent 
any possible lapse in coverage. 

Exceptions-Croup Life Insurance: Benefits 
for suicide or death from injuries inten
tionally self-inflicted while sane or insane 
shall not be effective until coverage has been 
in force 12 months. Benefits for a war 
related aviation accident in which the 
Insured was serving as pilot or crew member 
of the aircraft involved are 50% of the 
scheduled amount of coverage. 

The insurance coverage described in this 
plan is provided under a group insurance 
policy issued by United of Omaha Life 
Insurance Company to the First National 
Bank of Minneapolis as trustee of the Air 
Force Association Group Insurance Trust. 

Optional Family Coverage 
(May be added to Standard, High Option, or 

High Option PLUSPlanJ 
PREMIUM: $2.SU'Per Mt:mth 

Life Li(e 
Member's Insurance Insurance 
Attained Coverage for Coverage for 

Age Spouse Each Child 
20-24 50000 $5,000 
25-29 50.000 5,000 
30-34 40.000 5.000 
35-39 30,000 5,000 
40-44 20.000 5,000 
45-49 10,000 5,000 
50-54 7,500 5,000 
55-59 5.600 5,000 
6~ 3,000 5,000 
65-69 2.000 5,000 
70-74 1.000 5,000 

Between the ages of six months and 21 years. 
each child is provided $5,000 coverage. 
Children under 6 months are provided with 
$250 coverage once they are 15 days old and 
discharged from the hospital. 

Upon attaining age 21, children covered 
under this group insurance program may, 
provided sati~factory evidence of insurab1lity 
is submitted, request coverage (in most 
states) under a S 10,000 permanent individ
ual life insurance policy with guaranteed 
purchase options. 



PLEASE RETAIN THIS MEDICAL 
INFORMATION BUREAU PRENOTIFICATION 
FOR YOUR RECORDS 

lnfonnation regarding your insurability will be 
treated as confidential. United of Omaha Life 
Insurance Company may, however, make a brief 
report thereon to the Medical Infonnation Bureau, 
a nonprofit membership organization of life 
insurance companies, which operates an infonna
tion exchange on behalf of its members. If you 

apply to another Bureau member company for 
life or health insurance coverage, or a claim for 
benefits is submitted to such a company, the 
Bureau, upon request, will supply such company 
with information in its file . 

seek a correction in accordance with the pro
cedures set forth in the Federal Fair Credit 
Reporting Act. The address of the Bureau 's 
infonnation office is P.O. Box 105, Essex Station, 
Boston, Mass. 02112, Phone (617) 426-3660. 

Upon receipt of a request from you, the Bureau 
will arrange disclosure of any information it may 
have in your file. (Medical infonnation will be dis
closed only to your attending physician.) If you 
question the accuracy of information in the 
Bureau's file, you may contact the Bureau and 

United of Omaha Life Insurance Company may 
release infonnation in its file to other life insurance 
companies to whom you may apply for life or 
health insurance, or to whom a claim for bene
fits may be submitted. 

----------------------------------------------------------------------------------------· 
APPLICATION FOR AFA 

GROUP LIFE INSURANCE 
Full name of member ___ ---::--,------------- -----:c---- ------ - - ---- - -

Rank Last First Middle 

Address-- - - - ::---:-----:-:::--::-------------=--,---------:--- -------::::::-:--,----- - --
Number and Street City Stale ZIP Code 

Date of Birth I 
---- - -----

Day Yr. Mo. 

Height 

I 
Weight 

I 
Social Security Number I Flying Status 

□ Yes □ No 

This insurance is available only to AFA members 
□ I enclose $21 for annual AFA □ I am an AFA 

membership dues (includes subscription 
($18) to AIR FORCE Magazine). 

member. 

Name and relationship of primary beneficiary 

Name and relationship of contingent beneficiary 

Plan of Insurance Please indicate below the Mode of Payment 
and the Plan you elect: 
Mode of Payment 

Standard Plan 
Member and 
Dependents 
□ $ 12.50 

High Option Plan 
Member and 
Dependents 
D $ 17.50 

High Option PLUS Plan 

Monthly government allotment (only for 
military personnel). I enclose 2 months 
premium to cover the necessary period for 
my allotment (payable to Air Force 
Association) to be established. 

Quarterly. I enclose amount checked. 

Seml·Annually. I enclose amount checked. 

Annually. I enclose amount checked. 

Member Only 
□ $ 10.00 

□ $ 30.00 

□ $ 60.00 

□ $120.00 

D $ 37.50 

□ $ 75.00 

□ $150.00 

Member Only 
□ $ 15.00 

□ $ 45.00 

0 $ 90.00 

□ $180.00 

□ $ 52.50 

□. $105.00 

D $210.00 

Dates of Birth 

Member Only 
D $ 20.00 

□ $ 60.00 

□ $120.00 

□ $240.00 

Member and 
Dependents 
□ $ 22 ,50 

□ $ 67.50 

□ $135.00 

0 $270.00 

Names of Dependents To Be Insured Relationship to Member Mo. Day Yr. Height Weight 

Have you or any dependents for whom you are requesting insurance ever had or received advice o_r treatment for: kidney disease, cancer, diabetes, respiratory disease, epilepsy, 
arteriosclerosis, high blood pressure, heart disease or disorder, stroke, venereal disease or tuberculosis? Yes □ No □ 

Have you or any dependents for whom you are requesting insurance been confined to any hospital, sanatorium, asylum or similar institution in the past 5 years? Yes □ No □ 

Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or are now under treatment 
or using medications for any disease or disorder? Yes □ No □ 

If YOU ANSWERED "YES" TO ANY 01' THE ABOVE QUESTIONS, EXPLAIN FULLY including date, name, degree of recovery and name and address of doctor. (Use additional 
sheet of paper if necessary.) 

l apply to United of Omaha Life Insurance Company for insurance under the group plan issued to the First National Bank of Minneapolis as Trustee of the Air force 
Association Group Insurance Trust. Information in this application, a copy of which shall be attached to and made a part of my certificate when issued, is given to obtain 
the plan requested and is true and complete to the best of my knowledge and belief. I agree that no insurance will be effective until a certificate has been issued and the 
initial premium paid. 

I hereby authorize any licensed physician, medical practitioner, hospital, clinic or other medically related facility, insurance company, the Medical Information Bureau or other 
organization, institution or person, that has any records or knowledge of me or my health, to give to the United of Omaha Life Insurance Company any such information. 
A photographic copy of this authorization shall be as valid as the original. I hereby acknowledge that I have a copy of the Medical Information Bureau's prenotification information. 

Date ____ ____________ , 19 __ 
Member's Signature 

Application must be accompanied by a check or money order. Send remittance to: 
Insurance Division, AFA, 1501 Lee Highway, Arlington, Virginia 22209-1198. 

~A lJnitedC\ 
AirFom:Associalion o/Qmahil \lJ 

Gtuup Policy CLG-2625 
United oHlm,ho Life ln$urnnceCnmpany 

Home Offi« Omoho Nebr.i:ska 

FORM 3767GL AW REV. 10-79 
8-88 

Apply Today! If You Have Questions, Call TOLL FREE: 1-800-858-2003. 
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COLLINS HF SYSTEMS: The AN/TSC-60(V}7 is a field-proven, non-developmental item (NOi> HF radio 
system with rapid• response transportabilitV ■ currently deployed with the u.s. Rapid Deployment 
Forces, the rugged TSC-60 consists of the standard S-250 shelter and Collins high performance HF radios. 
■ It provides a reliable, multi-channel, full duplex communication link for voice, teletype and data 
transmission, allowing direct access into the global Defense communication system. ■ The TSC-60 can 
be set up and operated by one person in 30 minutes. And it can be transported by land, sea or air. ■ 
Tri-Service interoperable and designed with P31, the TSC-60 is designed to meet the communication 
demands in some of the toughest tactical environments. For information contact: Collins Defense 
communications, Rockwell International, 3200 E. Renner Road, Richardson, Texas 75081. U.S.A. (214> 
705-3950. Telex 795-530. ■ Collins Defense communications: The Integration Specialists. 






