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contractors are facing a threat they n 

anticipated: the end of the Cold War. 

event is the best news in 45 years. It 

also presents a real opportunity to rede­

fine our country 's defense requirements. 

To meet these c~anging require­

ments and reduce spending at 

the same time, 
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effective technologies. Technologies that 

flexible , versatile, efficient force. 
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Editor1ial 
By John T. Correll , Editor in Chief 

The First Thirty Days 
I N August, just as the nation was 

turning out the lights on the de­
fense program, crisis struck in the 
Middle East. Six days after Iraq invad­
ed Kuwait, US Air Foree fighters were 
on location in Saudi Arabia, ready to 
fight, and a massive airlift had been 
assembled to deliver ground forces, 
equipment , and supplies. 

At this writing in early September, it 
is unknown whether the culmination 
is to be war, stalemate, or some sort of 
negotiated settlement. Whatever hap­
pens, the first thirty days of the crisis 
should have been instructive. 

As David Broder put it in a Washing­
ton Post column, the crisis shattered 
a udangerous myth" 'that the US no 
longer needs military strength. It fur­
ther demonstrated, Mr. Broder said, 
that "we bought a lot r;nore in the mili­
tary buildup of the I980s than the 
overpriced toilet seats Pentagon crit­
ics held up to constant ridicule." 

As Mr. Broder points out, the United 
States is fortunate to have airlift and 
sealift capacity "that made this de­
ployment a logistic miracle" and 
weapons that "woulcl be the telling 
difference if war comes." 

Slow learners, h wever, remain 
among us. They say t e Iraqi despot, 
Saddam Hussein, is a unique threat, 
that his military power is overrated, 
that he can be defeated with relative 
ease, and that it would be easier yet If 
our forces had simple, sturdy equip­
ment rather than the esoteric weap­
ons on which we spent our money. 

That is hogwash. Of course this 
th eat is unique. Most threats are. Be­
fore August 2, the instant experts who 
now perceive no other threats were 
not worried about Iraq either. 

Of course the United States can de­
feat Iraq in battle, but we should not 
expect a pushover. Many of Saddam's 
weapons are below par, but even the 
older arms have some military value, 
and an appreciable part of his equip­
ment-MiG-29 fighters and Su-25 at­
tack aircraft, for example-is mod­
ern. 

Some of his troops.are ragged, but 
he still has a million of them. The 
quality of his chemical weapons may 
be questionable, but i 's good enough 
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to put our own forces into hot, bulky, 
protective gear. 

The United States owes Hs advan­
tage to advanced capabilities. Our air­
craft and tanks are better than Sad­
dam's. We can fight at night. We can 
operate against lethal defenses. Our 
well-trained forces have the benefit of 
timely information from airborne and 
battlefield sensors. We can place 
power where it's needed. 

Why did deterrence fail In 
the Middle East? Where 

might It fall next? 

Analyst Jeffrey Record, who creat­
ed a furor last spring by suggesting 
the Air Force had outlived its useful­
ness, now writes that "we would be 
stupid to try to slug it out with Iraq on 
the ground" and that "US airpower 
could prove the decisive instrument 
of Iraq's defeat." 

It was not necessary to develop the 
American military presence from 
scratch. US ships ard capable carrier­
based fighters were already in the area. 
Nevertheless, everyone breathed a bit 
easier once the Air Force and some 
ground divisions arrived to put more 
muscle in the order of battle. 

The prompt positioning of superior 
forces stopped Iraq short of uncon­
tested domination of forty percent of 
the world 's oil. The United States says 
there won 't be a war unless Saddam 
starts it, but that leaves some prob­
lems hanging. 

Rep. Les Aspin (D-Wis.)-whose 
House Armed Services Committee 
voted, two days before the invasion of 
Kuwait, to cut defense by $24 billion 
next year-says, "Our bottom line 
boils down to ridding the world of 
Saddam Hussein or his army." In Mr. 
Aspin's view, if Saddam merely pulls 
out of Kuwait with his forces intact, he 
can still intimidate his neighbors with 
raw power that he has demonstrated 
his willingness to use. 

"It would not be long-two to five 
years, say-before he made his next 
land grab," observed The Economist. 
"By the mid-1990s, the West is likely 
to depend rather more than now on 
oil from the Gulf, and the Soviet Union 
may depend rather less on the good­
will of the West. Beating Mr. Hussein 
then, when Iraq could be nuclear-armed 
and economically strong, would be 
much harder." 

The crisis caught radical reduc­
tions to US defense in the planning 
stage and the defense industrial base 
beginning to disintegrate. Neither the 
defense program nor the industrial 
base is yet beyond recovery. A wise 
nation might now reconsider their im­
portance in light of recent experi­
ence. 

Furthermore, the US should look 
again at the signals it is sending, es­
pecially to those who do not mean us 
well . 

The sobering fact is that deterrence 
failed in the Middle East. 

Perhaps Saddam is a megaloma­
niac, and no logic would have fore­
stalled him. The more likely assess­
ment, though, is that he "miscalculat­
ed" when he invaded Kuwait and 
threatened Saudi Arabia. 

If the second view is correct, what 
led him to miscalculate and figure he 
could get by with aggression? Who 
else, in what situations, threatening 
which US interests, might also mis­
calculate-and why? ■ 
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Letteris 

Transition Woes 
The "Employment Supplement" in 

your August 1990 issue [see "Veter­
ans in Transition," by Amy D. Grfs­
wcld, p. 70/ causes me some concern. 
I certainly agree that our military 
force is well -educated, dedicated , 
and competent. However, this is only 
part of the story. The single most tell­
ing sentence in the entire supplement 
is found on p. 71 and reads, "Many in­
custries stand to benefit .. . if they 
can overcome the ' language barriers· 
that make it difficult to translate mili­
tary experience into civilian terms." 
Because many industries can 't- or 
won 't-attempt such a translation , 
we are doing our service- members a 
monumental injusti e by perpetuat­
ing the myth that the civilian job mar­
ket is awaiting them with open arms. 

You mention the excellent manage­
ment skills and the ability to work un­
der pressure that veterans bring to the 
civilian marketplace. It has taken me 
c.lmost five years to overcome these 
"a::lvantages. " I have been told by cor­
porate human resource personnel and 
representatives of executive search 
fir-ns that military managerial experi­
ence is totally discounted by the civi l­
ian marketplace . . .. I have been told 
that management skills developed in 
the military are inappropriate for the 
ncnmilitary work place because "the 
civilian world is not the regimented , 
blind-obedience, master-servant so­
ciety of the military.'' This view of the 
military is, of course, ridiculous-but 
pervasive. 

The "easy, seamless transition to 
the civilian market" offered by the de­
fense industries and further govern­
ment service will be available to fewer 
fo·mer mil itary personnel than in the 
past. Many more will have to compete 
in the purely civil ian job market. Your 
article painted the bright picture of 
18,000,000 new jobs being added to 
the economy by the year 2000, with 
half of these jobs belng in the fields of 
re:ail trade, health services, and busi­
ne.ss services. You stopped short of 
divulging what proportion of these 
8,000,000 new jobs will be for mini­

m Jm wage wrth no employee benefits 
ard little opportunity for advance-

s 

ment. The economic sector you men­
tioned , the service sector, is a verita­
ble bastion of such jobs. This, to me, 
is not an encouraging employment 
outlook. 

What suggestions would I offer to 
members separating from the ser­
vice? Be aware that your greatest as­
set to a civilian employer could be 
your education , not your experience. 
The perception is widespread that 
military experience, particularly man­
agement experience, is not transfer­
able, so the veteran must be prepared 
to deal with it. Consider continuing 
your education, even if on y part-time. 
Not only will your talents become 
more marketable, but you will also be 
afforded the time to shift gears from 
the military to the civilian world and to 
establish your network of work place 
contacts. 

The "Employment Supplement " is 
absolutely true-as far as it goes. But 
the environment many colleagues 
and I have experienced in our search 
for meaningful civilian employment is 
somewhat different from the environ­
ment you portray .. . . I am not saying 
that the services or departing service 
members will be able to modify socie­
tal perceptions in the near term. I am 
suggesting that we prepare our ser­
vice members to deal with these per­
ceptions, to play the hand that most 
certain ly will be dealt many of them. 

Maj. Walt Dunlavey, 
USAF (Ret.) 

Pittsburgh, Pa. 

"Medevac" Attack 
As a member of an Air Force Re-

Do you have a comment about a 
current Issue? Write to "Letters," 
A1R FORCE Magazine, 1501 Lee 
Highway, Arlington, VA 22209· 
1198. Letter• should be concise, 
timely, and preferably typed- We 
cannot acknowledge receipt of let­
ters. We reserve the rtght to con­
dense letters •• necessary. Un­
signed letters ate not ac:ceptable. 
Photographs cannot be ■sed or re­
tumed.-THe EDtTOR8 

serve Aeromedical Evacuation Squad­
ron, I was quite pleased and interest­
ed to read the article in the July issue 
on the MAC medevac system [see 
"Medevac, " by Jeffrey P. Rhodes, p. 
84]. I have also been pleased to see 
more pictures of medevac crews in 
the recent May Almanac issues, be­
cause the Aeromedical Airlift system 
is a part of the Air Force mission that 
rarely gets the attention it deserves. 

However, there were some short­
com ings in the article that need to be 
pointed out. It is a great disservice to 
give no more than a passing mention 
to the role played by the Reserve 
crews flying intertheater missions on 
the C-141 (certainly more than the 
seventy percent contribution you 
claim). Some of the pictures in the ar­
ticle should have been devoted to 
C-141 missions, and more should 
have been said about the C-141 's role 
in flying all the missions out of Pana­
ma. Flying live missions on the C-141 
is probably harder work than flying 
C-9s, because of the larger patient 
loads and the longer routes. 

Taking care of a planeload of pa­
tients on a ten-hour flight from Rhein­
Main AB, West Germany, to Andrews 
AFB, Md., is definitely no joyride. Al­
so, your mention of the C-141 routes 
failed to include the weekly mission to 
Roosevelt Roads, Puerto Rico, and 
Guantanamo Bay, Cuba, flown by all­
Reserve crews from Andrews and Mc­
Guire AFB, N. J. 

By describing the job of the aero­
medical technicians as pr imarily 
"keeping track of baggage, serving 
meals, and giving safety briefings, " 
you make them seem like nothing 
more than glorified flight attendants 
or baggage clerks. I can tell you from 
personal experience that besides do­
ing that and a whole lot more, aero­
meds also perform the lion's share of 
the patient care. The aeromeds in my 
squadron are highly qualified and ex­
perienced medical professionals, in­
cluding numerous civilian paramed­
ics, operating-room and emergency­
room technicians, LPNs, and nursing 
students. 

According to the caption at the top 
of p. 87, "it is not unusual to see mem-
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bers of the flight crew lift a litter." 
Trust me, folks, in my unit no one but 
crew members lifts litters! After all, it's 
part of our job .... 

A1C Robert C. Mebane, 
AFRES 

Andrews AFB, Md. 

Illinois's Pride 
Thank you very much for the excel­

lent article about the 375th Military 
Airlift Wing at Scott AFB, Ill. 

Illinois is proud to have this MAC 
unit. I have toured Scott AFB and its 
C-9A Nightingales. I especially re­
member ship #88934 of the 375th 
AAW. It was on static display at Scott 
on June 18, 1988. The cabin was filled 
with aeromedical equipment, which 
was efficiently unloaded using the 
plane's special ramp. A bit of trivia: At 
that time, this C-9 had 30,372.3 hours, 
34,601 landings, and 22,297 cycles. 

Your in-depth, behind-the-scenes 
coverage of Scott AFB has increased 
my appreciation for the 375th MAW. 

Margaret Nowacki 
Rolling Meadows, Ill. 

Forgotten Flight Surgeons 
I read with great interest your article 

on the medevac system, as I have 
been closely involved with the aero­
medical evacuation of countless pa­
tients. The article is thorough, with 
one glaring exception: It makes no 
mention of the crucial role of flight 
surgeons in aeromedical evacuation. 
Once a patient has been identified by 
his physician as a candidate for aero­
medical evacuation, he must be evalu­
ated by a flight surgeon to determine 
whether his medical status allows air 
transport, what restrictions should be 
placed on the flight, and what special 
medicines, equipment, or procedures 
should be performed, and to clarify 
any other medical concerns before 
clearing the patient into the system. 

The environment in an aircraft at al­
titude is more hostile than it is in a 
hospital bed on the ground. Such 
things as hypoxia, humidity, pressure 
changes, and procedural difficulties 
in flight must be considered. This is a 
key duty in the practice of flight medi­
cine. While the patient is en route or 
remaining overnight in transit, his 
medical care is the responsibility of 
the flight surgeons. Often a flight sur­
geon will accompany the patient on 
the flight if he needs monitoring for a 
potentially unstable condition. 

Another point, though somewhat 
less important, is that here in Alaska 
we often use the C-130 in medevac 
missions to and from the many re­
mote sites across the state, usually on 
very short notice. This is not neces­
sarily only a wartime role. 
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This letter is not meant to belittle 
the efforts of the pilots, nurses, tech­
nicians, and administrators-all are 
part of the medevac system. To leave 
out the flight surgeons is an oversight 
in need of correction. 

Capt. Richard E. Bachmann, Jr., 
USAF 

Chief, Flight Medicine 
Elmendorf AFB, Alaska 

Phantom Data 
Thank you for the "Gallery of US 

Navy, Marine Corps, and Army Air-

craft" {by Kenneth Munson, Paul 
Jackson, and Bill Gunston, July 1990 
issue, p. 90], which is gratifyingly 
comprehensive-but not entirely ac­
curate. 

Leaving aside such oversights as 
the four-engined [sic] C-9 (p. 95), I was 
particularly puzzled by the '·Arma­
ment" ascribed to Navy/Marine Corps 
F-4s-e.g., M61A1 gun (p. 91) and 
F-4Bs' gun "in the nose and fuselage" 
(p. 94). 

I will not undertake to speak of ex­
periments that might have been pro-

9 



Publlehur 
Monroe W. H11tch, Jr. 

ANoc:1■19 I'll blllh■r 
Charles E. Gruze 

EdltDr In Clllel 
John T. Cc rrell 

Enculln l:dltor 
Robert S. Dudney 

Senior Eclllor 
James W. Can■n 

Ae111n■utlce Edltllr 
Jeffniy P. Rl1odes 

~ laa. 1:dltor 
Colleen A. N1111h 

Contributing Ecllbn 
John l . Frisbee, llrian GINn, 
Gen. T. R. MOion, USAF (Rel). 

Bob ShM1ns, 
John W. R. Taylor 

lllluglng&llar 
Fnlnclne Krawwalra 

Aallll■nl ll■lulglnsa Editor 
Daniel ... St-eahln 

llnclor OI Pncluctloll 
Robert T. Shaughnesll 

AltOltKtor 
GllyAclllo 

...... AltDll9Ctof 
Sherryl Coombs 

~Ubr■lla 
Pearlie t,t . Oni&!glln 

EdllortlllAslllel■la 
Amy 0. Eirfswold, G,- Uzzjo 

AdNlalalliillw Al■llt■III 
Wendy L AiWa 

Adftrllalng Jliector 
Charles E. Cruze 
1501 Lee H ghway 

Arlington, va. ~2209-1198 
Tel : 703124·•·5800 

Telex: 44-0487 COURTESY 
Tetelax: 703/::47-5855 

Director Of M■rlnrlng ServlcH 
Patricia Teevan-:"83/24Ni800 

Alllllt■nl DIIHlar Of 11:arlldng SarvlcN 
Elizabeth B. Smltn--703/247-5800 

ARl!A ADVERTISING 11ANAGERS 
EIII Coat ■ltd Cllllld■ 

8y N~-7181 ...... 
Wllll8m ~-44&--4304 --~ Gary8all-21:ii'295-SOSO 

UIC,8-lul,Flallot,5caadlna,la, 
GarfflmJ, ... Auatrta 

Oavtcl H8I rtson 
~Lid. 

46 ~ House, Dolphin Square 
Lonclon sw,v S,4'. England 

1111': (44) 71-834-6566 
Telex: 24924 DPUM G 

~ : 144) 71-630-6878 

llaly and SW1ti8fland 
Or. Vlltof'lo f. Negron& 

Edlc:ons!ltt l~tlonale S,A;S. 
Pw:zo Foli1M& ~ 3 

16123 Gena.; llaly 
'Rll : (010)~ 

tl!lex: 21119i £tilNn 
Telefaic tG-566',578 

WBPA Circulation audited by 
BuSiness Publication Audit 

10 

Letters 

posed (or even tried) at such places as 
St. Louis, Patuxent River, China Lake, 
or Point Mugu. But I can tell you that 
in 1967 I deployed fifteen F-4B air­
planes and the COSAL fifteen guns. 
In the period from September 1967 to 
February 1968, the Reporting Unit 
(VMFA-122) fired four times as much 
20-mm ammunition as the rest of the 
First Marine Aircraft Wing combined 
(eleven other airplane squadrons). 
Not one of those 20-mm rounds came 
out of the M61, and not one of those 
20-mm rounds came out of the nose 
of an F-4. 

Our COSAL gun was the Mk. 11. 
The Mk. 11 gun lived in the Mk. 4 gun 
pod, suspended on station 5 (center­
line, underfuselage). 

No F-4B (later F-4N) or F-4J (later 
F-4S) was delivered to the Fleet or 
Fleet Marine Force with an internal 
gun. What is puzzling (to me) is that 
your three well-known contributors 
were presumably aware of USAF's F-4 
history, which began with F-4Cs and 
F-4Ds-also delivered without inter­
nal guns. For these, the gun was like­
wise suspended on station 5. 

The big difference was that the Mk. 
11 is a self-driven gun-half the recoil 
energy is used to drive the gun. At 
4,000 rpm (vs. 6,000 for M61 ), this 
means that the mechanically driven 
M61 pumps about three times as 
much recoil energy into the aircraft 
structure-with resultant structural 
damage for the depots to repair. 

A related difference is that from a 
self-driven gun you get instant bullets 
-there is no spinup delay. Anybody 
who maintains that this is not signifi­
cant has not thought out the mathe­
matics of "V-sub-c" (closing velocity). 

The German Schnellboote sailors 
said it fifty years ago: "The idea is to 
throw the maximum iron at the enemy 
in the shortest possible time." Noth­
ing does this quite so well as a large­
caliber automatic gun. More than 
one, if you can manage it. We also 
suspended the Mk. 11 on stations 1 
and 9 when the mission required it. 
Three guns did a wonderfully satisfy­
ing number on enemy flak. 

In the "Jet War" 

Col. John M. Verdi, 
USMCR (Ret.) 

Northport, Ala. 

The Radar Observers in the F-82s or 
F-94s [see "Jet War;" by Philip Farris, 
June 1990 issue, p. 92] were along for 
far more than the ride. For the record, 
1st Lt. William Hudson's RO was Lt. 
Carl Frazer. The identity of Maj. James 
Little 's RO has never been deter­
mined; it could have been any one of 

five who flew missions on June 27, 
1950, whose names were not matched 
with a pilot in the 339th's records. 
Many believe that it was Capt. Phillip 
Porter, the only RO to receive ace ac­
claim during World War II. Lt. Charles 
Moran's RO was Lt. Frederick Larkins. 

There never was a 68th Fighter­
Bomber Wing [in the Korean War]. 
The author presumably meant the 
68th Fighter (All-Weather) Squad­
ron .... 

The Royal Australian Air Force, 77 
Squadron, ... did not become opera­
tional with Meteors until 1951. The 2d 
Squadron, Republic of South Africa, 
flew its first combat mission in sup­
port of United Nations Forces on No­
vember 19, 1950; the Greek and Thai 
governments were not solicited for 
support until October 1950. 

The llyushins shot down [on) June 
27 were ll-10s, not ll-1s. The 11-10 [was) 
known as the Stormovik. 

David R. McLaren 
Springfield, Ill. 

• Mr. McLaren is ccrrect. In the edit­
ing of the section on forces of Austra­
lia, South Africa, Greece, and Thai­
land, the word "eventually" was de­
leted, a change that made the contri­
bution of these nations seem more 
immediate than was the case. The 
designation "11-1" c.ame directly from 
the official report "Aerial Victory 
Credits," compiled by the Air Force 
Historical Research Center, Maxwell 
AFB, Ala. However, spokesmen at the 
Center say that its use of the term was 
an error.-THE EDITORS 

Keith Tribute 
The men and women of the US Air 

Force have lost a great friend and sup­
porter upon the death of Mr. Sam 
Keith, AFA Board Chairman. Mr. Sam 
had the uncanny ability to deal effec­
tively with everyone from US Presi­
dents to the newest airman and all 
those in between. Hie was always will­
ing to go to bat for Air Force people 
and speak out on vital issues that 
needed his wise and compassionate 
judgment and support. 

I am sure everyone who knew him 
feels the same sense of personal loss 
but at the same time remembers fond­
ly the warmth of Mr. Sam and what a 
genuine person he was. 

The word "great" is used too often 
these days, but he was truly a great 
supporter, great friend, and great hu­
man being. We'll m,ss you but always 
remember you, Mr. Sam. 

CMSgt. Donald 8. Hines, 
USAF 

Gunter AFB, Ala. 
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.~ ■ lllREAN JET ACES 
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MS Sometimes out numbered six to one, Jet Aces 
of the Korean War relied on their talen~ 
training, and fortitude to make the difference. 
For the first time on video you can join our 
Jet fighter pilots as they engage in dog fights 
in the skies over Korea. 
#3509 Approx. 30 minutes '19.98 

■ TAXIS Of CINf llCT: 
THE HEUCIPTER WAR 
Using recently declassified military footage and actual radio 
transmissions recorded during comba~ this 2-volume series 
chronicles the men and equipment of the 1st Air Cav as 
they waged daily battles in Vietnam. Don't miss 
this in-depth look of the American soldier's use 
of high technology warfare during Vietnam. 
#3519 2-Volumes '59.98 

■ RED SllY 
The Soviet's presence in North America started in 1986 and 
this video is sure to thrill anyone interested in pilots flying 
to the limit Features theAN-124, MI-34 and SU-26maircrafts 
and some of the best aerial demonstrations ever seen. One 
of a kind video! 
#3312 Approx. 30 minutes '19.98 

■ f-105 THUNDERCHHf 
Originally designed for the delivery of Nuclear weapons, the 
F-105 remains the largest single-engine combat aircraft in 
the histor;· of aviation. This is the story of the "THUD" 
and the men who flew her. 
#3124 Approx. 60 minutes '29.98 

■ EAGLE DRIVE f-15 STORY 
Feel the power of the hottest all­
weather air fighter in the world. Get 
a pilot's eye view as the Streak 
Eagle breaks all the "time to climb" 
records. From its sensitive radar to 
its 20 mm cannon, Eagle Driver 
is a collector's dream! 
#3470 Approx. 60 minutes 
Was '39.98 Now '29.98 

■ 111:TIIY IT IEI 111111 
The dralllll of W'wlrs e.~citing war al ~ is bn11ianlly 
dcmillii in tlik awar'!J!-winniog_ M:tOrical epic. The entire' 
6-volume f.et conlaiqs ov~ 12. hours of action covetiog 
the unique phases of the American IJld Allied naval 
openuion. By ordering the t(ltire set, you Sllvt aver 5100 
from v~ TV offers! 

THE 
SIIIES 
MIVE 

■ fUTURE COMBAT AIRCRAfl 
Fly with the aircrafts which are rewriting the rules of combat 
in the year 2000. Includes the B-2 'Stealth' bomber in flight. 
#3472 Approx. 60 minutes '29.98 

■ THUNDERBIRDS: A TEAM PORTRAIT 
Experience the power and excitement of flying with America's 
best. Six F-16s roar across the sky in a display of pin-point 
perfection. Also included are personal behind-the-scenes 
interviews with the pilots. 
#3475 Approx. 50 minutes '29.98 

■ llAMlllAZE: I 

DEATH fRDM THE SllY I 
They plunged from the heavens bringing 
death and destruction from hell. Actual ftlm 
from Japanese and U.S. acrhives. 
#2830 Approx. 60 minutes '29.98 

■ Ill 1111111 DAY 
This blockbuster b;l.1Lle c• cllrooic!es 111111111• 
the heroic- story of the: D-D•J invasio11. 
Casi includt!S Richard Burton, Jo.bn 
W~ync.., Scan Connery. Henry f1onde, 
Roben Mi.tcbunrand many more. 
Jt3J,11 ~. 116 mlnuttt r29_9,.• 

■ Tlf 1111 IU 
This is ~ siory of Bruno tacbl:J, a Germal1 combat •pilot 
ill Wotld War I, ffis gQ&j, ~ coveted mtdal, the Blue MJ:s.. 
Speaacular aerial w"mba1 5e11ueocesl 

flUU Approx. 153 trr1iua ~98 
/IU81 6-Y°""""'3" '149.,98 

■ ■1111 
TlteAadcmy Award~ lil'SI Bestf'ictwe 
winner, this is the $U)cy" Of IWQ lllffl 

al~- i:w,digiLlily-racordcd ltOfe. 
'#JUI Apprwc..13jmilwJG 111,98 

The 
Collector's 

Corner 

■ IIIITEIIC 
AIR Cll■IND 
James t.e.wan ~ June Allyson sta, in 
Ibis salute to the Diers who mainiained 

■ 11111 11111 11111 
A rni:ticulously ~ill:() ~ o( the 
Japancseauackoo Pear.I l:laroor. Pea1ures 
one of Ille mosL spcctecular ballle 

:r~~.,__. $l(IIICIJQ!Scvuliln\i:d. J~n Robard$,and 
:Joseph Cotton Siar. 

li:3148 App,wr.. J,43 mJnuJa •19.98 

■ 121"1:llCI IIGI 
Grtgory Pei::k stars as the rommanda' of ;m Am¢car, 
bomber squadron in England. 
113NO Approx. /33 minutes '19.98 

ihe secwity of the w cm world. 
113145 AflP'OJ'. JU mhtut.,ey tJJ. 98 

■ Ill fDRCI ICllf■Y: 
I Cl■■ITIINl Tl EICHIEIGE 

The Air Forllt. Academy in 
ColOl'lldQ SJIP.ll.86 Is ooc of I.ht 
1111ti n's fin.est i~tuli~. Tbi5 
inspiring video tets· you 
c~ence the rigQrloU!i phytk'.al 
and mental lrainiDg through 
which our future Air Force 
OffitttS•m\lSl undergo. 
113093 
Approx. 30 minuio; •29.98 

■ flGHTER PILOTS 
Of THE US AIRfDRCE 
Every year top USAF pilots get together for a 
competition called "William Tell". Live missile 
firings complete the training and you'll witness how 
the training pays off as we see actual footage of F-15 
intercepting Soviet Bear Bombers. 
#3477 Approx. 45 minutes Was '39.98 Now '29.98 

■ SR-71 llACllBIRD 
"To keep the peace they 
fly alone ... unarmed into 
the unknown." Fly with 
the most sophisticated spy 
plane in existence. This 
video is transferred from 
the original 35mm 
negative and contains 
breathtaking aerial footage. 
#3473 Approx. 45 minutes '39.98 

IS I WIY 
ed in Thailand and over the skies of North Vietnam, 

this is the story of three F-105 Thunderchief combat pilots 
who, during November 1966, averaged one bombing mission 
a day. The flying was exciting, exhausting, and deadly. The 
closest thing to actually being there! 
#3329 Approx. 60 minutes 129.98 

■ 11-70 VALKYRIE 
Take a rare look at he XB-70 the U.S. Air Force's first 
supersonic Mach 3 Bomber. Weighing in at 542,000 pounds, 
189 feet long and 30 feet high, the XB-70 is an awesome 
sight. Only two of these supersonic aircrafts were built, and 
only one remains, at the Wright-Patterson Air Force Base 
in Ohio. Don't miss this intriguing video! 
#2964 Approx. 60 minutes '29.98 

■ GIANTS 
Of lOCllHHD 
You can now enjoy the beauty 
and mystery of the famous 
Lockheed YF-12 that became the 
SR-71 Blackbird. Experience the 
"Blackbird" in its role as 
spymaster of the skies. Also included in this video tribute 
are the C-141 Starlifter, The C-SA Galaxy, and the power 
of the C-SB. 
#2909 Approx. 70 minutes '39.98 

■ f-4 PHANTOM II 
No military aircraft in the world stands for speed and daring 
more than the F-4 Phantom II. This video illustrates the design, 
development and actual combat footage of what is considered 
to be the greatest fighter of it's time. 
#3098 Approx. 60 minutes 129.98 

For faster service, call our 
24-hour, toll-free hotline: 

1•800•338•7710, ext. AF0/0 

------------­TO ORDER, please send check, money order or credit card (no cash) t:l: 
ALL PAYMENTS MUST BE IN U,S, DOLLARS 

FUSION VIDEO 
17214 So. Oak Park Ave.-Dept, AF010-Tinley Park, IL 60477 

ALL CASSETTES ARE VHS ONLY. 
1 -800-338-771 O, ext. AF01 O Inside Illinois 708-532-2050 
Name _ _ ___________ _ 

Address _ ____________ _ 

City _ ____ state __ Zip ____ _ 
CASSETTE NUMBERS 

Bill my credit card: □ Visa □ MasterCard 

Account Number Expiration Date 

Authorization Signature of Cardholder 
Video Cassette Total$ _________ _ 

Shipping & Handling __ '4.:::.5::.::o_· ______ _ 
Illinois reside,ts 

TOTAL Amount$ ------- add 7% sales tax. 
·Canadian orders: 58.95 for shipping & handling. 

·All other Foreign countries: 519.95 for surface mail. 
Or 529,95 air mail lor shipping & handling. 

FUSION VIDEO is a division of FUSION INDUSTRIES, INC. 1 COD 



SCIENCE/SCOPE® 

A ingle aircraft will serve as a ··generic " testbedfortesting radars in realistic airborne environment . 
The Advanced Radar Test Bed program is being conducted by Hughes Aircraft Company under 
contract from Lockheed Aeronautical Systems Company for the U.S. Air Force. It will modify and 
equip a C-141 A Starljfter ca:rgo jet to serve as the testing platfo1111 for Hughes F-15 APG-63no and 
other Air Force radars. 17he radar sy tern will have more extensive instrumentation than is possible in 
their operatjonal aircraft, allowing extensive real-time monitoring and analysis capability. The result 
will be more efficient development and evaluation, particularly of ECCM capabilities, without the 
necessity of operational aircraft usage. 

A new fiber optic cable mav open the door to interference-free, high speed communications. The 
metal-coated optt_cal fiber was created by Hughe from long glass strands covered with an aluminum 
coating. 171ese optical fibers withstand temperatures up to 400 degrees centigrade, can be soldered 
to eliminate the need for organic materials that could cause contamination, and exhibit long life and 
rugh reliability characteri tics. Besides being used for point-to-point data communication, the new 
technology can also be ~ncorporated in fiber optic sensors and optoelectronic hybrid circuits for use 
in space satellite~, advanced Fighter aircraft instrumentation, and automobile, aircraft and pacecraft 
engine morutoring. 

Lower co tinfrared detectors mav be one result of research under way at Hughes. The U.S. Army is 
planning to use detecto~ made of platinum silidde on an infrared versicm of the Non-Line-of-Sight 
Missile. The detector are made from silicon chips containing an elecn·ode made of a compound of 
platinum and sili:on. Staring array · made from these detector , and using fixed optics, perform better 
than more expen ive scanning sy tern , and the staring arrays are inherently more reliable. Platinum 
si lkide deteotors may ajso be used to gather radiometric data on missile launches and in aerial 
reconnaissance. 

Television viewers wi11 soon experience the sensation of sitting in the front row of a concert or 
stage production thanks to a new sound system that recreates the dynamic range of the original 
performance. The system, developed by Hughes and called the Sound Retrieval System™ (SRS®), 
retrieves and restores spatial information present in all acoustic situations. SRS supplies the spatial 
cues which enable the human ear to discern the source or location of the sound. Listeners can tum 
their heads or move about the room and still hear the live effect, while the position of a soloist or 
vocalist at center stage is maintained. SRS operates on both stereo and monaural signals without the 
need for encoded program material. 

As many as ten advanced communication satellites will provide next generation communication 
services to the U.S. Navy. The 60-foot, 6-inch, body-stabilized HS601 satellites will operate in the 
ultra high frequency (UHF) band to allow for reception through a large number of simple, low-power 
antennas. The HS601 satellite, which has a design life of 14 years, is Hughes' newest line of satellites. 
In addition to designing and building the satellites, Hughes will be responsible for negotiating 
expendable launch vehicle contracts to place them in orbit. 

For more information write to: P 0 . Box 45068, Los Angeles, CA 90045-0068 

HUGHES 
© 1990 Hughes Aircraft Company Subsidiary of GM Hughes Electronics 



Washington Watch 
By James W. Canan, Senior Editor 

The Streamlined Six 
Doubters and detractors see 
trouble ahead for the PEO 
acquisition approach, but 
the Air Force believes the new 
process will work. 

Program Executive 
Officers, upper-level 
newcomers to the 
acquisition hierar­
chy, are in position 
to make a huge dif­
ference in how the 
Air Force oversees 
and executes its ma­

jor programs. The PEOs are a small, 
select group. They have high rank and 
heavy clout and have been around. 

They have their work cut out for 
them, though. As they stake out their 
turf inside the Air Force, no mean feat 
in itself, they must also break new 
ground in dealing with the captains of 
the defense industry. 

Their charter extends far beyond 
the Air Force. They are being counted 
on to make a big difference in how the 
Air Force's contractors carry out their 
blue-chip programs. 

The PEOs report directly to John J. 
Welch, Assistant Secretary of the Air 
Force for Acquisition, whose expec­
tations are high. Mr. Welch says the 
Defense Department's creation of 
PEO slots last year "provided us with 
an opportunity to focus the experi­
ence and knowledge of our top acqui­
sition managers on our major pro­
grams, to see where the programs 
stand at all times-whether they're on 
track to produce the systems that the 
users need from them." 

Through their careers, all six Air 
Force Program Executive Officers 
have served as directors of major ac­
quisition programs and have held 
higher-level supervisory jobs. The 
PEOs are: 

• Maj. Gen. Edward P. Barry, Jr., 
tactical and airlift systems. 

• Maj. Gen. Eric B. Nelson, C3 sys­
tems (except Joint STARS). 

• Brig. Gen. Joseph K. Glenn, stra­
tegic systems (except the B-2). 

• Maj. Gen. Stephen M. McElroy, 
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tactical strike systems (including 
Joint STARS). 

• Brig. Gen. Garry Schnelzer, space 
systems. 

• Robert C. Majors, information 
systems. 

The B-2 program is a special case. 
It is directed by Maj. Gen. Richard 
Scofield, who is not a PEO but who re­
ports directly to Mr. Welch. 

The Program Executive Offi­
cers are being counted on 

to make a big difference In 
how the Air Force's con­

tractors carry out their blue­
chip programs. 

Mr. Welch expects all PEOs to have 
set up shop at the Pentagon by the 
first of the year. General Glenn was 
the only one already there at the time 
of their selection. The other general 
officers were occupying top positions 
at Air Force Systems Command prod­
uct divisions around the country. Mr. 
Majors worked for Air Force Commu­
nications Command. 

Some PEOs privately expressed 
misgivings about having been sum­
moned to work at the Pentagon. For 
the most part, they were already sta­
tioned in places where the programs 
assigned to them were being carried 
out, and they felt they would do a bet­
ter job of overseeing those programs 
if they simply stayed put. 

Mr. Welch ruled against them. He 
saw their point but believed it was out­
weighed by others. He sees an advan­
tage in having all the PEOs on hand 
"to improve communications" and "to 
understand this [acquisition manage­
ment] environment better by living in 
it." 

Working under the same roof at rel­
atively close quarters will make it eas­
ier for the PEOs to "learn from each 
other and be mutually supporting," 
he says. "They face the same kinds of 

challenges, their programs interface 
in many cases, and they are dealing 
with the same companies. " 

Mr. Welch also notes that those pro­
grams and companies "are spread all 
around the country, so the PEOs will 
be on the road a lot no matter where 
they live. They won't be here much, 
but they will be at critical times." 

Mr. Welch clearly has high hopes 
for the PEOs, but not everyone does, 
by a long shot. Detractors and doubt­
ers in government and industry are 
concerned that the PEO setup will 
bring marginal improvements to the 
acquisition process, at best, and may 
even impede it. They claim it only 
pads an already overstuffed acquisi­
tion bureaucracy and drains too 
much power from Air Force Systems 
Command, which formerly had the 
acquisition arena all to itself but now 
has been dealt out of managing all 
programs categorized as "major." 

· The corporate Air Force disagrees. 
Its leaders had a hand in-and hailed 
-last year's Defense Department de­
cision to establish PEO slots in all the 
services. That decision was an out­
growth of the department-wide De­
fense Management Review, the seed­
bed of many changes in the Penta­
gon's ways of doing business and of 
more changes to come. 

Secretary of the Air Force Donald B. 
Rice explained that DoD had created 
the PEO position "to put into place a 
clean, clear, short line of manage­
ment responsibility and accountabil­
ity" for the major acquisition pro­
grams of all the services. 

Where the Air Force is concerned, 
that line starts at the top with the Un­
der Secretary of Defense for Acquisi­
tion, then runs to the Assistant Secre­
tary of the Air Force for Acquisition, to 
the PEOs, and, finally, to the individ­
ual program directors. Dr. Rice de­
scribed the PEOs as "general manag­
ers for clusters of major programs." 

Some reservations about the PEO 
setup may stem from an imperfect un­
derstanding of the duties and respon­
sibilities of these new acquisition ex­
ecutives. 

The influence of the PEOs, while 
considerable, is narrower than may 
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Washington Watch 

be generally recognized. They have 
lofty positions, but there are clear lim­
its on what they car do. They are not 
free to throw their 'Height around in 
all arenas havi ng anything what­
soever to do with acquisition. They 
are supposed to concentrate on run­
ning their programs and on steering 
clear of everything alse. 

In this regard, questions persist 
about the working relationships of 
the PEOs with other Air Force acquisi­
tion officials at the Pentagon, especi­
ally the eight " mission-area direc• 
tors"-general officers for the most 
part-who also report directly to the 
Assistant Secretary of the Air Force 
for Acquisition . They run acquisition 
di rectorates that ,; over the whole 
range of Air Force programs-space, 
strategic aircraft, strategic missiles, 
tactical , electronic combat, airlift , 
special operations, and others. 

These directorates devise acquisi­
tion programs to satisfy the stated re­
quirements of the operational com­
mands. Then they go to bat for those 
programs all over town. 

"The jobs of the mission-area direc­
tors are completely different from the 
jobs of the PEOs," Mr. Welch asserts. 
'The directors are part of the PPBS 
[planning, prograriming, and bud• 
geting system]. They look at budget­
ing and at everything else involved In 
structuring acquisition programs at 
the front end-funding them, advo­
cating them appropriately in this 
building and on the [Capitol] Hill ." 

Their titles are germane to their re­
sponsibilities because, explains their 
boss, "their job is to represent the 
mission-area needs of the major com­
mands, the operating commands, in 
the acquisition process." 

The PEOs al so represent those 
needs, but not in the same way. They 
deal in hardware. Their job is to see to 
it that the acquisition process comes 
up with the aircraft, missiles, and oth­
er systems specified as requirements 
by the operational commands. 

Programs qual if~• for PEO steward• 
ship once the time as come to begin 
putting big money on them. On taking 
charge of such programs, PEOs are 
responsible for ma ing sure that they 
have been intell igently conceived and 
are solidly grounded, that their acqui­
sition strategy is sound, and that they 
are properly executed. 

PEOs set the tempo and the tone 
for programs in their purview. They 
decide such questions as whether a 
system should be built by one con­
tractor or two, whether a flyott will be 
in order for compgting aircraft, and 
whether a program should be stepped 
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up or slowed down, modified or set 
aside. One of their most important re­
sponsibilities is to devise develop­
mental testing regimens for the sys­
tems under their supervision. 

All things considered, the main job 
of the PEOs is to come up with the real 
goods at fair prices for the operation­
al Air Force. 

Mr. Welch sees the PEOs as "exten­
sions of the program offices, ac­
countable to get the programs done 
and the products delivered in sup­
portable fashion to the users. PEOs 
are not actually a part of the Air 
Force's basic AQ [acquisition] organi­
zation. They're collocated with me 
and report to me in my capacity as 
SAE [service acquisition executive]." 

He continues, "We decided that 
each PEO should have no more than 
five staff people. A PEO is not a staff 
agency, not an organization unto him­
self, so there is no reason for him to 
build up a big staff. He is supposed to 
provide leadership and direction to 
his program directors, and they're the 
ones who have the organizations and 
the staffs. 

"PEOs won't sit here at the Penta­
gon and call a lot of meetings or go to 
a lot of them. Their business is out 
there on the road with their program 
directors and the industry. They can 
easily communicate with me and their 
people back here, through telecon­
ferencing and other means." 

The PEOs will have to be present at 
the Pentagon "to explain things to us 
[Air Force and DoD leaders] when we 
look at their programs from the stand­
point of execution, to make sure we 
understand the situations," Mr. Welch 
declares. 

The Assistant Secretary for Acqui­
sition would like his PEOs to be 
spared the time-consuming job of 
testifying before congressional com­
mittees, a job that he and his mission­
area directors usually handle. "Hope­
fully, the PEOs won't have to go to the 
Hill," he says. 

Refining USAF-contractor relation­
ships right at the top is "an absolutely 
major goal" of the PEOs, Mr. Welch 
asserts. 

The PEOs have the leverage to pull 
it off. Given their select status in the 
Air Force acquisition community, they 
should be able to deal with top-rung 
defense-industry executives on a 
more or less equal footing and com­
pel them to heed problems that be­
devil their performance on Air Force 
contracts. 

The way things usually work, such 
problems may not come to the atten­
tion of upper-echelon corporate offi-

cials, or may be seen by them as not 
worth their time and trouble. Per­
suading those executives to focus on 
and fix the problems should be much 
easier for PEOs than it has been for 
lower-ranking uniformed and civilian 
officials at program levels. 

"The companies have got to per­
form," Mr. Welch asserts. "We expect 
it of them. But their CEOs and other 
top officers are faced with many other 
challenges, such as searching for fi­
nancing in this [tight budget] environ­
ment, that make heavy demands on 
their time and attention. 

"But the CEOs also have a commit­
ment to us, and we believe our PEO 
arrangement will improve our com­
munication with them and help them 
focus on the execution part of that 
commitment." 

The PEOs have the power that 
comes with filling out report cards. 
They take the lead tor the Air Force in 
rating the performances of contrac­
tors, a practice that has come into full 
flower in the procurement-reform 
climate of recent years. It requires 
"close communication with the com­
panies so we can let them know how 
they're doing and what we need from 
them," says Mr. Welch. 

He continues: "Maybe the toughest 
problem we [Air Force and industry 
managers] have is visibility-being 
able to see problems that are develop­
ing deep down in the programs. We 
have to see them before we can pull 
them up and fix them." 

The PEOs keep their eyes open for 
such problems and are not shy about 
calling them to the attention of CEOs 
and other top managers of the com­
panies involved. Some top-level arm­
twisting may be in order from time to 
time. 

The PEOs are also expected to be 
potent forces for keeping blue-chip 
Air Force programs from going off in 
all directions, a tendency that has 
characterized all too many. 

"One problem our contractors 
seem to have in common is that they 
try to do too many things at the same 
time, sometimes because we've 
asked them to," Mr. Welch declares. 
"It's as if their marketing people come 
in and say, 'We'll give you everything 
you want for a buck,' and our [Air 
Force] program directors say, 'Great, 
I'll take two bucks worth.'" 

By all accounts, the PEOs have 
made good use of their time out and 
around. Says Mr. Welch, "On several 
occasions, where there have been 
problems with companies, our PEOs 
have been able to sit down with the 
senior company leadership-above 
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program level-and tell them how we 
see things and explore with them 
what might be done, what new ap­
proaches might be taken." 

Some such sessions have been eye­
openers for corporate executives who 
came away acknowledging that "they 
had some work to do," says Mr. 
Welch. "We're getting them [the com­
pany executives] to see how we see 
them and then to do something about 
it. Better communications is the key. 
Just beating on them doesn 't do any 
good." 

He names no names, but says, "You 
can safely conclude that we have 
gone through this with all our major­
program companies and that we'll be 
doing it on a continuing basis." 

All is not bad. Some companies 
have done themselves proud on cer­
tain programs and have been willing 
to "share with others how they got to 
be so good," says Mr. Welch. "Some 
got to be really good because they'd 
been really bad, to the point that they 
were being challenged as to whether 
they would be able to stay in busi­
ness." 

Mr. Welch points out another natu­
ral advantage that the PEOs bring to 
improving communications with 
companies: They have a much better, 
top-down view of total Air Force sci­
ence and technology resources than 
directors of individual programs can 
possibly have. 

"The PEOs can look all across 
those resources, throughout the 
[AFSC] product divisions, and keep 
the companies abreast of them," he 
explains. 

The general officers in command of 
those product divisions had doubled 
as PEOs of major programs. The Air 
Force's establishment of PEOs out­
side the AFSC organization to take 
over those programs was widely re­
garded as a comedown for the prod­
uct divisions and their commanding 
officers. 

Not so and to the contrary, says Mr. 
Welch. 

He declares, "That's another myth 
that has sprung up-that now, be­
cause of the PEOs, we don't need Sys­
tems Command or its product divi­
sions. Our program managers still get 
all their functional resources from the 
product divisions and draw on them 
for their functional expertise. Sys­
tems Command is still in charge of 
our [Air Force] science and technolo­
gy base-the laboratories and every­
thing else about S&T. Systems Com­
mand manages our test and evalua­
tion facilities. It's in charge of career 
planning-recruiting and retaining 
top-flight engineers and other vital 
military and civilian personnel." 
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Mr. Welch notes that AFSC's top of­
ficers, rid of the responsibility for rid­
ing herd on major programs, "now 
have more time to focus on all those 
other important matters." He also 
calls attention to something else they 
do that determines whether a pro­
gram ultimately succeeds or fails. 

"They still have the responsibility 
for seeing to it that programs get off 

The PEOs must devise test 
programs that wlll deter­
mine whether or not the 
major systems emerging 

from their programs meet 
operational requirements. 

to a good start" on course to becom­
ing major programs, he declares. 

Moreover, the generals in com­
mand of AFSC and of its product divi­
sions continue to be the prime points 
of contact for Mr. Welch and other Air 
Force acquisition officials at the Pen­
tagon. Those commanders will still be 
first to answer the phone when the 
Pentagon calls. 

Thus, as one Air Force acquisition 
official outside the Pentagon points 
out, "the three-stars [product division 
commanders] still have some respon­
sibility for major programs, de facto, 
simply because they are still the se­
nior officers in their divisions and 
their divisions are still working the 
major programs, PEOs or no PEOs." 

Mr. Welch bristles at any suggestion 
that the PEOs represent a putdown of 
AFSC. He commends "the way Sys­
tems Command does business" and 
"the excellence of its people." 

"We drew most of our PEOs from it, 
after all , and we drew the very best, " 
he asserts. 

PEOs work closely with Systems 
Command from the very start of their 
programs. They do not get involved 
with the operational commands until 
the programs are fairly far along. They 
have no part in setting requirements 
for systems or in conceiving systems 
to meet those requirements. 

There is one area, though , in which 
the PEOs and the operational com­
mands find common ground: testing, 
which is often full of pitfalls for costly, 
controversial , attention-getting weap­
on systems. It falls to the PEOs to de­
vise test programs that will determine 
whether or not the major systems 
emerging from their programs meet 
operational requirements. 

They will find this easier to do if the 
requirements do not impose unrealis­
tic demands on the testing, Mr. Welch 
emphasizes. He uses the Advanced 
Medium Range Air-to-Air Missile test­
ing program to make his point. 

AMRAAM testing had its problems 
in recent years. Not long ago, how­
ever, the program passed its toughest 
test with flying colors. Four AM­
RAAMs launched by an F-15 scored 
kills against four separate targets, 
thus demonstrating launch-and­
leave, multiple-kill capability as ad­
vertised-and as required. 

There had been discussion in the 
Air Force of raising the ante on AM­
RAAM requirements, making it neces­
sary to prove, through testing, a much 
greater capability-two F-15s launch­
ing four AMRAAMs apiece at eight tar­
gets and destroying all of them. 

"We didn 't know how to test to 
that," Mr. Welch says, "and if we don't 
know how to test to a requirement, we 
shouldn't make it a requirement in the 
first place, because if we do, every­
body and his brother will hold us hos­
tage to it. " 

In setting goals and requirements 
for systems and their testing, the Air 
Force "must ask ourselves, 'Are they 
truly representative of what we'll be 
doing with the systems after they go 
into operation, or are they so far out 
on the margin that we're going to 
spend all our time and energy trying 
to make them perform out there and 
trying to test them out there?'" 

The way Mr. Welch sees it, setting 
realistic operational requirements 
and not asking the impossible of test­
ing programs are fundamental steps 
in earning and keeping the public's 
trust in the defense acquisition pro­
cess. 

But more than that is involved. "We 
believe, " he says, "that the defense 
business is, and rightfully should be, 
held to a high standard. We have no 
quarrel with that. We're executing a 
mission that's critical to the future of 
the United States. 

"But there are so many standards, 
some of which are in conflict with one 
another, that they create a whole con­
glomerate of oversight, too many 
overseers. The result is confusion and 
concern about trust, integrity, and 
performance. This concern leads to 
instability of financing, scheduling, 
and performance of our programs. 

"We have to have stability so that 
our people are free to perform. We 
have to perform our way out of this cli­
mate of distrust. That's why we have 
the PEOs. That's what the [acquisi­
tion] reorganization is all about. It's 
focused on performing our way into 
the world of trust." ■ 
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The Chart Page 
By Colleen A. Nash, Associate Editor 

The Third! World's 1 Menacing ~ rsenal 

' Countries othor than NATO and Argentina ... . Libya* ... ... 
Warsaw Pact members, European 
neutral nations, Australia, Japan, ... . • and New Zeal and. Brazil Myanmar (Burma) 

... Ballistic Missiles Chile • North Korea• ... ... 
■ Chemical We11pons China ... . + Pakistan •• + 
e Biological Weapons Cuba* • Peru • 
+ Nuclear Weapons Egypt ... .. Saudi Arabia ... . 

• Possess or h 1ve tested Ethiopia • South Africa ... . + 
• Suspected ot' possessing or India** ... . + South Korea ... . 

trying to acq Jire 

• Monitored for signs ofan 
Indonesia • Syria* ... .. 

acquisition program .... . T ■ Iran• Taiwan 

Iraq .... .. Thailand • 
•state sponsors of terro·ism. Israel y • •• Vietnam • .. Exploded "pe,acef:JI nuclear 
device" in 1!T.'4, but has said it has • y not produced weapons. Laos Yemen 
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You asked for a superior voice quality, cost effective, reliable secure 

communications terminal. We listened. Our answer is the new 

GE STU-III 9600, your secure communications center. One of the 

::::rran, We 're listening better ... 
GE STU-III is one you can't even see, but you can surely hear. It's clarity. 

The 9600 model delivers exceptional voice clarity in the secure mode. It's 

there, because we listened to your requirements. 

That's also why we've built in other standard so you can too. 
features like 9600 baud secure data, Hayes-like protocol, 40-number quick 

dial and a Secure Access Control System (SACS) for computer systems 

and FAX machines. You asked for them. We listened and delivered. 

We made the STU-III 9600 smaller and lighter,just the right 

size for your desk. Unchanged, however, is GE's commit-

ment to reliability. The 9600 model will be twice 

as reliable as our 2400 model, already a 

standard for reliability. Find out more 

about the new, user-friendly GE 9600. 

Call our GE STU-III hotline at l-800-255-STU3 

or write GE Aerospace, STU-III, Front & Cooper Sts., 2-4, 

Camden, NJ 08102. You'll see for yourself how well we listen. 

• Secure Access Control System (SACS). 

• Extended reliability: 
Greater than 20 years MTBF 

• Data port for FAX and computer 
data with data rates up to 9600 baud. 

• Superior Duality 4800 baud CELP Voice. 

• New Compact Size: 
27% smaller and 45% lighter. 

• Tempest protected. 

GE Aerospace 
Government Communications Systems Department 

• Multifunction port for AUTOVON, 
second PSTN, or ISDN. 

• Optional Multiline Adapter. 

• Optional uninterruptible power supply. 







Innovation 
AN/ALQ-126B 

"'IKE A VETERAN IN~o COMBAT guided threats. The system is IJ I' Nie fully integrated and deployed 
When the fight's on , and a pilot finds him- aboard all Navy tactical aircraft, including the 

self in E: high threat environment, the latest F/A-18s. And, the 126B is compatible 
AN/AL0-126B can mean the difference for with current Air Force fighters, including the 
survival. This Lockheed Sanders electronic F-16. The technology is modern and an 
cou ntermeasures system is a combat-tested extensive logistics infrastructure is in place. 
veteran, now protecting U.S. and allied fighter Performance, reliabil ity, and maintainability all 
and attack aircraft. meet or exceed design parameters. Above 

Sanders is the world's largest producer of all, the 126B is affordable. 
on-board ECM systems. The 126B is battle- Sanders is currently integrating advanced 
proven and in serial production, with more gallium-arsenide circuitry into the 126B so it 
than 1,000 units delivered to the U.S. Navy, will outpace the evolving threat, making sure 
Marines and a number of allied air forces. tactical aircraft can meet the challenge-

Combined with either the AN/ AL0-162 present and future. 
or an off-board decoy system , the 126B -1. 
assures a full range of protection from radar- ~'Lockheed Sanders 



Capitol Hill 
By Brian Green, Congressional Editor 

The Gramm-Rudman Snapshot 
The deficit projections are 
getting worse. The latest­
and official-one sets up a 
sequester of $105. 7 billion 
from 1991 outlays if the 
budget process fails. 

The Office of Management and 
Budget (0MB) produced an August 
"snapshot" of what it thinks the bud­
get deficit will look like this month, 
the first of Fiscal 1991. The figure was 
shocking : $169.7 billion. OMB's offi­
cial adoption of this gargantuan num­
ber sets the stage for defense spend­
ing cuts of unprecedented magni­
tude. Should these cuts be imposed, 
they would shatter existing defense 
capabilities. 

This danger stems from require­
ments of the Gramm-Rudman-Hol­
lings (GRH) balanced budget law. 
GRH provides that OMB's projected 
deficit for a given fiscal year may not 
exceed a predetermined limit by more 
than $10 billion. If it does, Washing­
ton must impose across-the-board 
spending cuts, a process known as 
sequestration, in order to reach the 
target figure. For FY 1991, GRH sets a 
deficit goal of $64 billion. Thus, the 
0MB "snapshot" deficit overshoots 
the target by a whopping $105.7 bil­
lion. 

The sequester would have to be suf­
ficiently large to reduce the projected 
1991 budget deficit by that amount. 
The danger for the military services is 
that half of that amount-$52.9 billion 
in outlays-would come out of the 
hide of defense programs. 

The Congressional Budget Office, 
often at odds with 0MB in the past, 
provided a nearly identical set of bud­
getary projections. CBO estimates 
the 1991 deficit at $165.2 billion , the 
amount to be sequestered at $101.2 
billion, and the Pentagon's share of 
this sequestration at $50.6 billion. 

The GRH sequester does not direct­
ly reduce outlays but rather cancels 
budget authority (BA) that is needed 
in order to spend federal funds. In its 
estimate, the 0MB maintains that it 
would have to cancel $101.6 billion in 
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FY 1991 Pentagon BA for future 
spending in order to reduce this 
year's defense "outlays"-actual 
spending-by $52.9 billion. That 
would reduce defense spending BA 
from its current baseline of $314.2 bil­
lion to $212.6 billion, a reduction the 
like of which the US has never seen. 

President Bush, at the recommen­
dation of Defense Secretary Dick 
Cheney, exempted military personnel 
from the 1991 sequester. Based on a 
deficit estimate consistent with 0MB 
figures, Secretary Cheney told 0MB 
Director Richard Darman that "our 
existing defense capabilities would 
be shattered by the implied large se­
quester, with or without a military per­
sonnel exemption." The Defense Sec­
retary added that , under either op­
tion, "there is no way to run the De­
partment." 

If sequestration is imposed, the ex­
emption will cause a disproportion­
ately large bite to be taken out of 
every other military program, project, 
or activity. 0MB estimates that those 
portions of the Pentagon budget sub­
ject to the GRH sequestration would 
be slashed by a whopping 43.6 per­
cent. Another reason the percentage 
outlay reduction for affected pro­
grams is so devastating is that vast 
portions of the budget are off-limits. 
Congress has fenced off all but twelve 
percent of nondefense outlays. Only 
forty percent of defense outlays are 
subject to the !?equester. 

Vulnerable Air Force programs in­
clude Operations and Maintenance 
(with a 1991 "baseline" of $23.1 bil­
lion in budget authority, $10.1 billion 
to be sequestered), Aircraft Procure­
ment ($16.0 billion and $7.0 billion, 
respectively), Missile Procurement 
($6.6 billion and $2.9 billion, respec­
tively), and Research and Develop­
ment ($14.0 billion and $6.1 billion, 
respectively). Reductions on this 
scale would cripple the Air Force. 

Defense officials worried that by 
October 15, the date of the final se­
quester order, the situation would be 
worse. The 0MB deficit projection is 
required to reflect current law. At the 
time of the 0MB "snapshot," how­
ever, Congress had not yet passed 

legislation authorizing the expendi­
ture of billions to bail out failing US 
thrift institutions. When such outlays 
are factored in, the federal deficit 
could rise to $232.3 billion. 

Fearsome as sequestration looks, 
the Bush Administration has hinted 
that it might be more acceptable than 
certain budget plans proposed by con­
gressional Democrats. Bills passed 
by Congress impose deep cuts on de­
fense but inflate the Bush Administra­
tion 's domestic appropriation re­
quests by billions of dollars. 

Iraq and a Hard Place 
At the outset of the Persian Gulf cri­

sis, House Armed Services Commit­
tee Chairman LesAspin argued force­
fully that the US face-off with Iraq 
must end with either the fall from 
power of Saddam Hussein or the de­
struction of his armed forces. 

Representative Aspin noted that 
President Bush declared his intent to 
maintain US military forces in the Gulf 
area until Iraq ended its military occu­
pation of Kuwait, permitted the return 
to power of the Kuwaiti royal family, 
and freed US hostages in Kuwait and 
Iraq. But, Representative Aspin coun­
tered, "that's [not] what we should be 
saying, because I don't think that 's 
what we're there for." 

Representative Aspin argued that 
the real US goal was to "prevent an oil 
monopoly under Saddam Hussein. 
And that, I think, is something that 
can be done, but I'm not sure that re­
storing the status quo . .. gets you 
there .. .. The best way to accomplish 
that is one of two things: Either Sad­
dam Hussein goes, or his army goes. " 
Without one or both of these results, 
he said, the Iraqi dictator would con­
trol the oil-producing nations of the 
Arabian peninsula through threats 
and intimidation. 

Representative Aspin suggested 
that some weapons programs, the 
C-17 airlifter being a notable case, 
would be reevaluated in the wake of 
the Gulf crisis. He conceded that de­
fense budget cuts might be smaller 
than anticipated as a result of the Gulf 
action but contended that pressures 
to cut defense spending remain. ■ 
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COUNTDOWN TO FIRST FLIGHT 
History in the making: 

LTV horizontal joined :o C-17 on August 12. 

A milestone in the future of mass transit. 
The C-17 airlifter has reached yet anothe::- major milestone 
as it moves toward completion and first fl::.ght by June 1991. 
August 12 marked the joining of the horizontal stabilizer 
built by LTV to the C-l7's vertical stabilizer. 

The C-17 can transport 80-ton payloads (including 
outs1zed cargo) up to 2,400 nautical miles. And can also 
operate from austere airfields as short as 3,000 feet. It will 
significantly help meet U.S. airlift requirements well into 
the 21st century. And it fil1s an urgent need to modernize 
Amecica's current airlift aircraft inventory. 

L T V L 0 0 K 

LTV Aircraft Products Group is building major sub­
structures for the C-17, including the vertical and horizontal 
stabilizers, as well as the engine nacelles. 

LTv; together with the experienced team at McDonnell 
Douglas, is making this important program fly. 

Im Aircraft Products Group 

I N G A H E A D 



Aerospace World 
By Jeffrey P. Rhodes, Aeronautics Editor 

* The Air Force, particularly Military 
Airlift Command, played a crucial role 
in the early stages of Operation Des­
ert Shield, the large-scale movement 
of US forces to the Middle East in re­
sponse to Iraq's August 2 invasion of 
Kuwait. 

On August 7, President George 
Bush ordered elements of the Army's 
82d Airborne Division and several Air 
Force units to deploy to Saudi Arabia 
to bolster that country's defense. 

In a Pentagon press conference on 
August 21, Gen. H. T. Johnson, com­
mander in chief of US Transportation 
Command and MAC, said that, in the 
first two weeks of the operation, one 
billion pounds of materiel had arrived 
or were en route to Saudi Arabia. He 
added that this operation was more 
complex than the airlift to southeast 
Asia during the Vietnam era and was, 
in fact, "the largest sustained airlift 
ever over a short period of time." 

Normally, seventy percent of the 
C-141 B fleet of 266 aircraft fly every 
day. General Johnson said that 
eighty-nine percent of the available 
C-141s were being used in the Desert 
Shield airlift. He noted that ninety­
four percent of the available C-5A/B 
fleet were involved in the airlift. 
Eighty-nine C-5 and 195 C-141 sorties 

were being flown to or from Saudi 
Arabia daily. 

The load was so large, in fact, that 
the Civil Reserve Air Fleet (GRAF) was 
activated for the first time since its 
creation in 1951. In Stage I activation, 
seventeen commercial airliners were 
called up to carry passengers and 
twenty-one civilian cargo aircraft 
(three percent of US long-range civil 
aviation) were tapped for service. 
Stage I of the GRAF can be called up 
at the direction of CINCMAC. Twenty 
GRAF flights were made daily. 

Stage II of the GRAF call-up brings 
into play a total of seventy-nine pas­
senger and 108 civilian cargo aircraft. 
Stage II can only be activated on order 
of the Secretary of Defense. GRAF 
Stage 111, which can only be activated 
in time of national emergency, calls 
up for military use a total of 258 pas­
senger aircraft, 217 cargo aircraft, 
and thirty-one Boeing 767s for aero­
medical airlift. 

Air Force combat units that de­
ployed to Saudi Arabia include the 1st 
Tactical Fighter Wing, Langley AFB, 
Va. (F-15C/O); 354th TFW, Myrtle 
Beach, S. C. (A-10) ; 363d TFW, Shaw 
AFB, S. C. (F-16C/D); 4th TFW, Sey­
mour Johnson AFB, N. C. (F-15E); 
35th TFW, George AFB, Calif. (F-4G); 

The Navy has released this artist's concept of the General Dynamics/McDonnell 
Douglas A-12A Avenger (not Avenger II) attack aircraft. Designed to replace the 
Navy's A-6Es and, later, the Air Force's F-111s, the Avenger should roll out in late 1991. 

AIR FORCE Magazine / October 1990 

37th TFW, Tonopah Test Range, Nev. 
(F-117A); 552d Airborne Warning and 
Control Wing, Tinker AFB , Okla. 
(E-3B/C); and elements of the 317th 
Tactical Airlift Wing, Pope AFB, N. C. 
(C-130). Strategic Air Command 
KC-10 and KC-135 crews played a cru­
cial role in the deployments. Some 
tankers and RC-135 reconnaissance 
aircraft were later stationed in Saudi 
Arabia. 

The contributions of the Air Nation­
al Guard and Air Force Reserve were 
indispensable; almost 4,200 citizen­
soldiers volunteered for the airlift part 
of the operation alone. In late August, 
President Bush called up more than 
40,000 Reservists of all services. 

Air Force Lt. Gen. Charles A. Hor­
ner, commander of Ninth Air Force 
and US Central Command Air Forces, 
is the Desert Shield Air Force com­
mander. Air Force SSgt. John Campi­
si, a native of Covina, Calif., assigned 
to Offutt AFB, Neb., was the first casu­
alty of the operation. He was killed Au­
gust 12 as the result of a ground acci­
dent at a Saudi airfield. On August 29, 
thirteen crew members were killed 
when a C-5A bound for the Middle 
East crashed on takeoff at Ramstein 
AB, West Germany. There were four 
survivors. 

* The Navy released an artist's con­
cept and provided the first official de­
tails about the previously classified, 
stealthy, General Dynamics/McDon­
nel I Douglas A-12A Avenger attack air­
craft in a Pentagon press conference 
on August 17. The A-12 is designed to 
replace the Navy's A-6Es and, later, 
the Air Force's F-111s. 

The artist's concept shows a delta­
shaped flying wing with what appears 
to be a slight protrusion in the area of 
the engine exhausts, although the ex­
haust configuration is not shown. The 
concept also fails to reveal whether 
the plane has any vertical surfaces. 
Unconfirmed reports indicate that it 
does not. 

A pair of trapezoidal intakes are 
shown flush with the leading edge of 
the wing on the "point" of the delta. 
The drawing also shows a bubble 
canopy with tandem seating for the 
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pilot and bombardier/navigator. No 
details of the bomb bay were revealed, 
nor were any other bumps or panel 
lines. 

The aircraft is said to be roughly 
the size of the 1960s-era Douglas A-3 
Skywarrior (abou t s,aventy-six feet 
long, with a wingspar of seventy-two 
feet). The A-12 will have folding wings. 
The Navy says the plane "will fly faster 
and farther than the A-6E with a great­
er weapons payload." The A-6E can 
carry 18,000 pound-5 of ordnance 
1,011 miles at a speed greater than 
500 mph. The A-1 2 will also have a 
"significant offensive and defensive 
air-to-air capabilit y" and a missile­
warning capability. 

A $4.78 bi ll ion fixed-price incentive 
contract for full-scale development of 
the A-12 was let in late 1987. The Navy 
also spent an addi tional $800 million 
on the demonstration/validation ef­
fort. Congress has appropriated $5.1 
billion on the program so far for de­
velopment and procurement. The first 
lot of six aircraft was funded in FY 
1990, and these will support the oper­
ational test and evaluation and fleet 
introduction of the A-12. 

A number of program deficiencies 
were recently uncovered, and the 
plane is reportedly very much over de­
sign weight. Correction of these prob­
lems (and other factors) will push the 
rollout of the Avenger (not Avenger 11 , 
as tradition wou ld dictate) to late 
1991. 

* The Magellan interplanetary probe 
entered orbit around Venus on sched­
ule on August 10, but controllers at 
NASA's Jet Propu lsion Laboratory in 
Pasadena, Calif., twice lost contact 

A Hughes AGM-65F Maverick missile is fired from a Navy P-3C Orion from the Naral 
Air Test Center, NAS Patuxent River, Md., in the first of a series of tests. The Navy's "F" 
version of the Maverick has a tracker fine-tuned to increase Its effectiveness at sea. 

with the spacecraft during its first two 
weeks of operation. 

The Martin Marietta-built probe 
fired its thrusters for eighty-three sec­
onds to slow from more than 24,000 
mph to 18,675 mph to enter a near­
polar orbit. It entered orbit on the far 
side of Venus, so ground controllers 
weren't sure of success until Magel­
lan came around the planet the first 
time. The only glitch was that the 
probe unexpectedly switched from its 
main gyroscopes to a backup during 
orbital insertion. 

After collecting the first set of engi­
neering images, ground controllers 
lost contact with the probe for more 
than fourteen hours on August 16. 
The spacecraft, not hearing from 
Earth because its antenna was point­
ed incorrectly, had put itself in a 

"safe" mode, and reestablishing con­
tact with it was difficult. Solid co,tact 
was made on August 17. The pictures, 
released August 21, showed craters 
on Venus's surface as well as ridges 
and valley floors where volcanic flows 
have hardened. 

Later on the night of August 17, 
contact with Magellan was again lost. 
It took controllers more than twenty­
one hours to regain solid contact. Al­
though this turn of events was puz­
zling, the spacecraft showed it was 
able to take care of itself: It had once 
again gone into the "safe" mode. En­
gineers then had the probe send a 
copy of its complete computer mem­
ory to Earth so they could find any 
programming flaws. 

Magellan was launched from the 
space shuttle Atlantis during the STS-
30 mission in May 1989. The $530 mil­
lion probe is to make 1,852 mapping 
passes of the planet's surface with its 
Hughes-built synthetic aperture ra­
dar. The probe's mission is to spend 
243 Earth days (one Venus day) map­
ping up to ninety percent of the 
cloud-shrouded planet. However, 
NASA has never turned off a working 
probe, so mapping could continue 
until 1995. 

* VCR ALERT-A series of televised 
specials, entitled "Medal of Honor: 

B-2 bomber sections, including the area around the engines and the landing gear, 
are manufactured at LTV Aircraft Products Group's Dallas facilities and then shipped 
via an Air Force C-5 (above) to Northrop's Palmdale, Calif., facility for final assembly. 

True Stories of America's Greatest 
War Heroes," will air on or near patri­
otic federal holidays (and Pear Har­
bor Day 1990) through next July 4. 
Each program profiles several Medal 
of Honor recipients from all ser,ices, 
using eyewitness accounts, historical 
film footage, and interviews with the 
living recipients. The series, spon­
sored by U.S. News & World Report, 
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October Anniversaries 

• October 12, 1905: The Federation Aeronautique Internationale, the recognized 
authority for certifying air records, is formed in Paris, France. The Aero Club of 
America (which changed its name to the National Aeronautic Association in 1922) is 
formed the next day. 

• October 11, 1910: Former Plesident Theodore Roosewlt becomes the first Chief 
Executive to fly. He goes aloft as a passenger in a Wright biplane over St. Louis, Mo. 

• October 26, 1925: Lt. Jimmy Doolittle, flying the Curtiss R3C-2 floatplane racer, 
wins the Schneider Cup race in Baltimore, Md., with an average speed of 232.57 
mph. The next day, Lieutenant Doolittle sets a world seaplane record of 245.713 
mph over a three-kilometer course. 

• October 8, 1940: The Royal Air Force announces the formation of the Eagle 
Squadron, a Fighter Command unit to consist of volunteer pilots from the US. The 
unit later becomes the nucleus of the US 4th Fighter Group. 

• October 14, 1940: Near the Virginia coast, Maj. Reuben Moffat, commander of 
the 33d Pursuit Squadron, becomes the first pilot to fly an Army Air Corps plane 
from a carrier as he flies his Curtiss P-40 off the deck of USS Wasp (CV-7). In all, 
twenty-four P-40s and nine North American O-47s would be flown off the Wasp to 
Langley Field, Va., as a test of deployment methods. 

• October 26, 1940: Company pilot Vance Breese takes the North American 
NA-73, prototype of the legendary P-51 Mustang, aloft for the first time at Mines 
Field near Los Angeles, Calif. The plane, built to British specifications, was de­
signed and fabricated in 117 days. 

• October 12, 1945: The Air Force Association, Inc., a predecessor to the current 
Air Force Association, is incorporated in Norfolk, Va., at the urging of Gen. Henry H. 
Arnold. 

• October 17, 1955: Flying a Douglas A4D Skyhawk, Navy Lt. Gordon Gray sets a 
world speed record of 695.163 mph on a 500-kilometer closed course over Edwards 
AFB, Calif. 

• October 13, 1960: After a 5,000-mile flight in the nosecone of an HGM-16 Atlas 
booster, three black mice (named Sally, Amy, and Moe) are recovered near Ascen­
sion Island in the Atlantic in good condition, despite having been weightless for 
twenty minutes. Launched from Cape Canaveral AFS, Fla., the rocket reached an 
altitude of 650 miles and a speed of 17,000 mph. 

• October 14, 1965: The North American XB-70 Valkyrie research aircraft lives up 
to its "triple-sonic" description as it passes Mach 3 for the first time. Company pilot 
Al White and Air Force Col. Joseph Cotton reach a speed of nearly 2,025 mph (Mach 
3.02) during the one-hour, forty-seven-minute flight over Edwards AFB, Calif. 

• October 22, 1970: The first salvo (simultaneous) launch of two unarmed Boeing 
LGM-30F Minuteman II intercontinental ballistic missiles is successfully carried out 
from Vandenberg AFB, Calif. 

• October 3-7, 1985: The twenty-first space shuttle mission (51-J) is the second 
dedicated Department of Defense flight. The crew, Col. Karol Bobko, Lt. Col. Ron 
Grabe, and Maj. William Pailes (all Air Force officers), Marine Maj. David Hilmers, 
and Army Lt. Col. Robert Stewart, deploys two Defense Satellite Communications 
System satellites during the first trip into space for the orbiter Atlantis. 

highlights the heroism of recipients 
from World War II, Korea, and Viet­
nam. Several airmen, including Maj. 
Richard Bong , SSgt. Henry Erwin, 
and Lt . j .g . Thomas Hudner, are 
among those profiled . Check local 
listings for dates and times. 

* APPOINTED-Michael P. Higgins, 
a civilian at Air Force Commun ica­
tions Command (AFCC) headquar­
ters, has been named director of Na­
tional Airspace Systems for the Air 
Force. He is responsible for manag­
ing, supervising, and planning the in­
tegration of Air Force air traffic con­
trol equipment , procedures , and 
gu idelines into the Federal Aviation 
Administration's National Airspace 
System Plan (NASP). The FAA w i ll 
modernize airports, control towers, 
navigational aids, communications, 
weather equipment, and radar ap-
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proach systems under NASP. The en­
tire US military air traffic control sys­
tem is scheduled to be upgraded 
within the NASP program guidelines. 
AFCC is the service's executive agent 
for air traffic control. 

* HONORS-1st Lt. Gregory Smith, 
a B-52 pilot with the 644th Bomb 
Squadron at K. I. Sawyer AFB, Mich., 
was presented the 1989 Cheney 
Award in Pentagon ceremonies on 
July 19. On December 6, 1988, Lieu­
tenant Smith's B-52H exploded fifty 
feet above the runway after a touch­
and-go landing . The crew compart­
ment skidded 3,200 feet down the 
runway before coming to rest. Injured, 
but the only crew member who could 
move, he remained in the smoke­
filled cockpit to extinguish flames 
that were burning the gunner. After 
fire fighters arrived, Lieutenant Smith 

disarmed the ejection seats, pulled 
both navigators upstairs , and re­
moved an equipment rack that had 
fallen on the electronic warfare offi­
cer, then climbed through a fuselage 
hole to safety. Presented annually 
since 1927, the Cheney Award is given 
for an act of valor, extreme fortitude, 
or self-sacrifice in a humanitarian in­
terest performed in connection with 
an aircraft. It is named in honor of 1st 
Lt. William Cheney, an Air Service pi­
lot killed in a crash in 1918. 

The Pegasus launch vehicle devel­
opment team and Kelly Johnson and 
the Lockheed SR-71 design team will 
receive the National Air and Space 
Museum Trophy in ceremonies later 
this month in Washington, D. C. The 
air-launched Pegasus, a private ven­
ture between Orbital Sciences and 
Hercules, is the first all-new space 
launch booster to be developed in the 
past twenty years. It was first success­
fully launched on April 5. Mr. Johnson 
and the SR-71 team are being cited 
for their creation of an aircraft that op­
erated on the fringes of space and 
provided outstanding service to US 
decision-makers for twenty-five 
years. Two awards are presented an­
nually : one for current achievement 
and one for a past achievement that 
contributed significantly to the ad­
vancement of aerospace activities . 
The awards have been presented 
since 1985. 

The winners of the first Air Force 
Public Affairs Achievement Awards 
were announced on July 13. Director's 
Excellence Awards go to US Air Forc­
es in Europe (major command) ; the 
434th Air Refueling Wing (AFRES), 
Grissom AFB, Ind. (wing or equiva­
lent) ; and Airman Magazine and the 
24th Composite Wing, Howard AFB, 
Panama (special achievement). Indi­
vidual awards go to Lt. Col. Valerie El­
bow (field grade officer), Capt. Harry 
Edwards (company grade officer), 
Maj . Alan Matecko (individual mobili­
zation augmentee), Ceferina Yepez 
(civilian), MSgt. Larry Clavette (senior 
NCO), and TSgt. David Bryan (NCO). 

* PURCHASES-CFM International 
received a $318 million Air Force Lo­
gistics Command contract on August 
9 for 108 F108-CF-100 turbofan en­
gines for the continued reengining of 
KC-135 tankers. With this FY 1990 or­
der, CFM International , a joint venture 
between General Electric and SNEC­
MA of France, has delivered or re­
ceived firm orders for 1,361 F108 en­
gines for the KC-135R modification 
effort. To date, 201 KC-135s have been 
brought up to the R model standard, 
and engines are on order to refit an 
additional 125 aircraft. 
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A modified Boeing 747-
2008 becomes the new 
Air Force One (VC-25A), 

replacing the 707-3208s 
that have provided presi-

dential transport for 30 
years. The first of two 
identical new aircraft 

was delivered 
in August. 

Honeywell exercised a $5.9 million 
subcontract opti on with AEL De­
fense on August 1 for converting an 
additional forty-eight F-106 aircraft 
into remotely controlled drones. De­
livery of the QF-106s, to be used as 
targets in Air Force missile tests, 
is expected to be completed in late 
1991 . This is the second of three con­
tract options that call for a total of 
188 F-106s to be converted into 
drones. 

Rockwell received a $2.6 million Air 
Force Systems Command Aeronauti­
cal Systems Division contract in late 
July to certify the AGM-130A rocket­
propelled glide bomb on the McDon­
nell Douglas F-15E. The certification 
process should be completed by mid-
1992. A series of eight flight-separa­
tion trials will test the AGM-130's jetti­
son and launch envelopes from the 
F-15E. A derivative of the GBU-15 
glide bomb, the AGM-130 has nearly 
three times the range of its predeces­
sor. The weapon is already certified 
on F-4E and F-11 1 aircraft. 

Texas Instruments received a $58.8 
million modification to a Naval Air 
Systems Command contract on July 
27 for the FY 1990 buy of AGM-88 
high-speed antirad iation missiles 
(HAR Ms). The 350 additional missiles 
called for in the contract revision will 
be split between the Air Force (250 
missiles) and the Navy (100 missiles 
plus twenty-two spare guidance sec­
tions and sixteen spare wing/fin sets). 
The total FY 1990 buy now stands at 
1,988 missiles. This contract modifi­
cation comes from a congressional 
initiative to provide a more orderly 
production rate decline from the FY 
1988 peak of 2,61 4 HARMs to the ex­
pected FY 1991 level 0f approximately 
1,400 missiles. 

Lockheed Sanders received a $12 
million San Antonio Air Logistics Cen-
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ter contract on August 12 to produce 
Malfunction Detection, Analysis, and 
Recording (MADAR) II hardware for 
the C-SA fleet. The equipment will be 
part of a retrofit program that will up­
grade seventy-six C-5As with the im­
proved avionics subsystems devel­
oped for the C-5B. Sanders will pro­
duce fifty sets of MADAR II hardware 
(fifty controllers and 1,150 signal ac­
quisition remote board and cable as­
semblies), and deliveries are expect­
ed to be completed in 1992. 

TRW received a $1.3 million Air 
Force Logistics Command contract 
on July 18 to provide maintenance 
and support to AFLC's local area net­
work computer systems. The com­
pany will provide site management, 
maintenance, engineering, and oper­
ations support for LAN systems at 
AFLC Headquarters, the command 's 
five air logistics centers, and other 
AFLC activities. Total value of the five­
year contract could reach $50.5 mil­
lion if all options are exercised. 

Senior Staff Changes 

RETIREMENTS: B/G John R. Allen, Jr.; B/G Orth us K. Lewis, Jr. 

PROMOTION: To be Lieutenant General: James T. Callaghan. 

CHANGES: B/G Ralph T. Browning, from Cmdr., 313th AD, PACAF, Kadena AB, 
Japan, to Cmdr., 832d AD, TAC, Luke AFB, Ariz., replacing retiring B/G Daniel J. 
Sherlock ... M/G (L/G selectee) James T. Callaghan, from Director, Plans & Pol­
icy, J-5, Hq. USEUCOM, Vaihingen AB, West Germany, to Cmdr., Allied Air Forces 
Southern Europe, and Dep. CINC for the Southern Area, USAFE, Naples, Italy, re­
placing retiring L/G Harry A. Goodall ... Col. (B/G selectee) Ralph E. Eberhart, 
from Cmdr., 363d TFW, TAC, Shaw AFB, S. C., to IG, Hq. TAC, Langley AFB, Va., 
replacing B/G Larry L. Henry ... B/G Larry L. Henry, from IG, Hq. TAC, Langley 
AFB, Va., to DCS/Plans & Req., Hq. ATC, Randolph AFB, Tex., replacing B/G Mi­
chael D. McGinty. 

B/G Joseph E. Hurd, from Cmdr., 432d TFW, PACAF, Misawa AB, Japan, to 
Cmdr., 313th AD, PACAF, Kadena AB, Japan, replacing B/G Ralph T. Browning 
... B/G Michael D. McGinty, from DCS/Plans & Req., Hq. ATC, Randolph AFB, 
Tex., to Vice Cmdr., AFMPC, & Dep. Ass't DCS/Pers. for Military Personnel, 
Randolph AFB, Tex. , replacing B/G (M/G selectee) Ronald W. Iverson . .. Col. 
(B/G selectee) Jimmey R. Morrell, from Cmdr., 2d Space Wg., AFSPACECOM, 
Falcon AFB, Colo., to Cmdr., 9th Space Div., AFSPACECOM, Patrick AFB, Fla .... 
Col. (B/G selectee) F. Keith Tedrow, from IG, Hq. MAC, Scott AFB, Ill., to DCS/ 
Tech. Training, Hq. ATC, Randolph AFB, Tex., replacing retired B/G Orthus K. 
Lewis, Jr. 

SCIENTIFIC AND TECHNICAL (ST) CHANGE: Robert R. Blandford, from Pro­
gram Manager, DARPA, Arlington, Va., to Senior Scientific Advisor (Geophysics), 
Directorate of Nuclear Treaty Monitoring, AFTAC, Washington, D. C. ■ 
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* DELIVERIES-The first Boeing 
VC-25A presidential transport was 
delivered to the 89th Military Airlift 
Wing at Andrews AFB, Md., on August 
23. The new "Air Force One" aircraft, 
a modified 747-200B commercial 
transport, is the first of two VC-25s. 
The second aircraft will be delivered 
early next year. The aircraft is practi­
cally self-sufficient, with two self-con­
tained airstairs, a baggage loader, 
and a second auxiliary power unit that 
will reduce the need for ground sup­
port equipment. The VC-25 has a 
7, 140-m i le range, but it has been 
modified for air-to-air refueling. First 
flight of the aircraft came in January; 
approximately forty Air Force and 
Federal Aviation Administration test 
flights, as well as several operational 
evaluation flights, were made prior to 
delivery. The planes can carry seven­
ty-seven passengers and will have a 
crew of twenty-three. The Boeing 
C-137Cs currently used for presiden­
tial transport are scheduled to be re­
tired in the next few years. 

The first upgraded Lockheed 
AC-130H gunship was delivered to 
the Air Force on July 31. In 1985, 
Lockheed Aircraft Service Co. re­
ceived a contract to replace the 
AC-130H's core avionics with the 
same systems being developed for 
the MC-130E Combat Talon I up­
grade. In 1987, the Air Force decided 
to include a new head-up display, new 
forward-looking infrared radar, a new 
secure communications system, and 
improved gun mounts in the gunship 
modification. Electronic warfare sys­
tems and Global Positioning System 
terminals were also added. All system 
software was rewritten and integrated 
with a 1553B data bus. Flight tests be­
gan last year, and more than seventy 
test missions were flown. Overall mis­
sion availability of the new systems 
was consistently above ninety per­
cent, and gunfire accuracy also im­
proved. 

Contel delivered the first Automat­
ed Weather Distribution System 
(AWDS) to Air Weather Service for use 
at McGuire AFB, N. J., on July 13. 
AWDS is a weather data management 
system that will allow meteorologists 
to display forecasts and maps at com­
puterized work stations, rather than 
using paper maps and posted tele­
type messages. The system gives 
AWDS a worldwide capability to re­
ceive, store, process, disseminate, 
and display weather information for 
pilots at Army and Air Force bases. A 
total of 186 AWDS sets will be in­
stalled at bases in the continental US 
(114), Alaska (six), Europe (forty-five), 
the Pacific (twenty), and Panama 
(one). Twenty transportable AWDS 
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• VINSON KY-57/58 
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MOTOROLA INC. 
Government Electronics Group 

For your Sunburst Processor delivery 
date; call: 602/441-4380. Or write 
PO Box 2606, Scottsdale, AZ 85252. 

sets will be delivered for supporting 
field exercises or contingencies. De­
liveries are to be completed in late 
1993. 

The Army Corps of Engineers trans­
ferred the Test Operations Control 
Center (TOCC) at Cape Canaveral 
AFS, Fla., to the Air Force on August 
8. The $19.5 million, 127,000-square­
foot structure and its advanced in­
strumentation will support prelaunch 
checkout, launch, and flight test of 
ballistic missiles as well as NASA, De-

partment of Defense, and commercial 
space booster programs. It will serve 
as the Eastern Space and Missile Cen­
ter's range control facility and com­
puter control center and as a portion 
of ESMC's communications center. 
Once fully operational next Decem­
ber, the TOCC will be able to support 
two launch operations at the same 
time and shorten turnaround time be­
tween launches from several days to 
about an hour. Harris is working un­
der a $58 million contract for design, 
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installation, and certification of the 
TOCC's instrumentation. 

McDonnell Douglas officially deliv­
ered the 600th AH-64A Apache at­
tack helicopter to the Army in cere­
monies at the company's plant in 
Mesa, Ariz., on August 14. The com­
pany is producing Apaches at a rate of 
six per month and expects to com­
plete the 807-ai rcraft AH-64 Ii ne in the 
winter of 1993. 

* MILESTONES- The first Hughes 
AIM-54C (Plus) Phoenix long-range 
missile to incorporate all three major 
improvements scored a direct hit in 
an early August test at the Pacific 
Missile Test Center range near Point 
Mugu, Calif. The missile was launched 
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head-on at a OF-4 drone flying at long 
(although unspecified) range from a 
Navy F-14A Tomcat. The 985-pound 
missile was unarmed, but its impact 
destroyed the target. The improve­
ments in the AIM-54C (Plus) are a re­
programmable memory (RPM), a 
high-power traveling-wave tube radar 
transmitter (which gives the Phoenix 
radar roughly ten times the power of 
its original solid-state transmitter), 
and a low-sidelobe antenna that pro­
vides the missile more capability in an 
electronic countermeasures environ­
ment. The improvements will be in­
cluded in every new-build AIM-54 and 
will be retrofitted to others. 

The Rockwell-built, radiation­
hardened, integrated circuits in the 
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guidance systems of the fifty de­
ployed LGM-118A Peacekeeper inter­
continental ballistic missiles have 
compiled a total of more than 4.2 bil­
lion operational hours. This record 
equates to one failure every 476,000 
years. There are more than 4,500 inte­
grated circuits in each missile's elec­
tronics and computer assembly and 
its inertial measurement unit. Peace­
keeper reached full operational capa­
bility at F. E. Warren AFB, Wyo., in 
December, 1988. 

The first test launch of the joint 
US-Israeli Arrow antltactical ballistic 
missile on August 9 was a success. 
The hypervelocity missile was 
launched from an undisclosed loca­
tion in Israel , flew for approximately 
one minute, and then plunged into 
the Mediterranean Sea. Speed, 
range, and other details of the flight 
were not released. Future tests will in­
clude actual intercepts against target 
missiles designed to imitate tactical 
missiles. Arrow is being developed by 
Israel Aircraft Industries under a $158 
million US Strategic Defense Initiative 
Organization contract. Wind-tunnel 
testing of Arrow was performed at Ar­
nold AFB, Tenn. Approval to start the 
$200 million second phase of devel­
opment was given on July 26. 

* NEWS NOTES-Lockheed com­
pleted the first in-flight test of the Ra­
dar Test Instrumentation System 
(RTIS) aboard a highly modified C-
141 A Starlifter transport on July 30. 
The RTIS will be used to investigate 
in-flight electronic counter-counter­
measures techniques. The modified 
C-141, cal led the Advanced Radar 
Test-Bed (ARTB), is an airborne labo­
ratory platform des igned to test a 
wide range of sensors in a dynamic 
electronic countermeasures environ­
ment. Lockheed modified the aircraft 
to operate a fighter-type airborne ra­
dar (in a Pinocchio-like nosecone) 
and integrated this radar with the 
RTIS. Other modifications to the 
C-141 include changing the electrical 
and cooling systems to accommo­
date the required radars and instru­
mentation for the RTIS. After a series 
of test flights, the ARTB will be turned 
over to the Air Force later this year. 

The US Air Force recently gave for­
mal notice to the Canadian govern­
ment that it intends to withdraw its 
personnel and aircraft from CFB 
Goose Bay, Labrador, by July of next 
year. The Air Force uses Goose Bay as 
a staging base for aircraft flying 
troops and materiel to Europe. Per­
manent facilities to support transport 
operations in peacetime are no Ion-
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ger required, and withdrawal from the 
base provides an opportunity to cut 
expenditures. The Air Force will still 
use Goose Bay for exercises and dur­
ing contingencies. 

The eighth operational Navstar 
Global Positioning System satellite 
was successfully launched from 
Launch Complex 17 at Cape Canaver­
al AFS, Fla., on August 2. The Rock­
well Block II GPS satellite was carried 
aloft by a McDonnell Douglas Delta II 
booster. (All Block II GPS satellites are 
now designated NS-7B, and all Delta 
II boosters are designated SB-3A.) 
The satellite was moved to its final or­
bital position two days after launch. It 
then underwent de-spin maneuvers 
prior to final on-orbit checkout. GPS 
is a space-based radio navigation sys­
tem designed to provide US and Al­
lied forces with worldwide, three­
dimensional position and velocity in­
formation. When completed in 1992, 
the Navstar constellation will consist 
of twenty-one operational satellites 
and three on-orbit spares. The current 
schedule calls for Navstar launches at 
roughly two-month intervals. 

The Air Force's Tactical Air Warfare 
Center's Combat Support Deputate 
completed initial operational test 
and evaluation of the folded fiber­
glass mat system for rapid runway 
repair at Wendover, Utah, earlier this 
summer. The test was part of an effort 
to improve the Air Force's ability to re­
pair runways damaged in combat. 
Three bomb craters were created by 
the 820th Civil Engineering Squadron 
RED HORSE team from Nellis AFB, 
Nev., to start the test. The matting, de­
veloped by the Air Force Engineering 
and Services Center at Tyndall AFB, 
Fla., was then put into place by mem­
bers of the 2849th CES Prime BEEF 
team from Hill AFB, Utah. Two F-4s, 
two F-16s, and one RF-4 were flown 
from Eglin AFB, Fla., and the aircraft 
crews made 500 passes (a mixture of 
takeoffs, full-stop landings, and 
touch-and-goes) on the matting. The 
only repairs needed to the rapid run­
way repairs included leveling ruts in 
the crushed stone (used to fill craters) 
underneath the mats and periodic re­
tightening of ten bolts used to hold 
the mat sections together. Testing of a 
new minimum strip marking system 
was also conducted during this exer­
cise. Permanent repairs to the runway 
were completed at the conclusion of 
the exercise. 

The Department of Defense an­
nounced in early July that the Human­
itarian Service Medal will be award­
ed to those members of the armed 
forces who directly participated in 
three recent actions. Military mem­
bers who took part in the search-and-
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rescue operation for the late Rep. 
Mickey Leland (D-Tex.) in Ethiopia, 
the Hurricane Hugo relief effort, and 
the California earthquake relief oper­
ation are eligible for the award. 

The 38th Tactical Missile Wing, the 
BGM-109G Gryphon ground-launched 
cruise missile unit at Wueschheim 
AB, West Germany, was deactivated 
on August 22. The 38th TMW is the 
fourth GLCM wing to be deactivated 
under the terms of the 1987 Inter­
mediate-range Nuclear Forces Treaty 
with the Soviet Union. The 486th 

M 
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JUST 

TMW at Woensdrecht AB, the Nether­
lands (which never reached full oper­
ational status), the 303d TMW at RAF 
Molesworth, UK, and the 485th TMW 
at Florennes AB, Belgium, are the oth­
er deactivated wings. The 487th TMW 
at Comiso AB, Italy, and the 501 st 
TMW at RAF Greenham Common, UK, 
will be deactivated by next spring. All 
missiles covered by the INF Treaty 
must be destroyed by May 31, 1991. 

The US Military Academy Associa­
tion of Graduates has begun a fund­
raising drive to recognize West Point 

R. 
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alumni who have made contribu­
tions to aviation. The $800,000 the 
graduates hope to raise will go to­
ward constructing exhibits in the foy-

er of Arnold Auditorium in Mahan 
Hall, redecorating the auditorium it­
self, erecting a statue to honor the 
USMA graduates who have died while 
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Maj. Gen. James E. 
Chambers, commander 
of 17th Air Force, con­
gratulates the Vehicle 
Maintenance Division of 
the 38th Tactical Missile 
Wing, Wueschhelm AB, 
West Germany, on being 
named 1990's best mo­
tor vehicle maintenance 
unit in 17th Air Force, 
which includes eleven 
major USAF installations 
in West Germany, Bel­
gium, and Holland. 
Wueschhelm's vehicle 
maintainers ensured a 
96.2 percent in-commis• 
sion rate this year for 
their fleet of Ground­
Launched Cruise Missile 
support vehicles. 

flying , and adding displays to the new 
West Point Museum in Olmstead Hall. 

Escorting Soviet aircraft outside 
US airspace is a fairly common occur­
rence for interceptor pilots, but four 
177th Fighter Interceptor Group pi­
lots had the unusual experience of 
escorting Soviet aircraft while in US 
airspace on July 11. The Air National 
Guard F-16 pilots, Col. Bobby Ocker­
hausen, Lt. Col. Maurice Eldredge, Lt. 
Col. Michael Judge, and Capt. Law­
rence Thomas, escorted two MiG-29 
fighters and an 11-76 transport from 
Kalamazoo, Mich. , to Rockford, Il l. , as 
part of the Soviet Union's first US air 
show tour. Pilots from the 177th FIG, 
based at Atlantic City IAP, N. J., later 
escorted the Soviet entourage to air 
shows in Dayton, Oh io, and at CFB 
Winnipeg, Manitoba. Canadian Forc­
es CF-18 pilots escorted the Soviets 
to Kalamazoo and from Winnipeg. 

* DIED-George Seabrook Wing, 
the North American Aviation engineer 
who devised the Hi-Shear Rivet, of 
cancer August 14 in a hospital in Tor­
rance, Calif. He was seventy-four. The 
Hi-Shear Rivet, first used in the P-51, 
cut the weight of the standard rivet by 
one-third and became one of the 
most important fasteners in aero­
space. Mr. Wing started his own firm 
in 1943, producing rivet-mak ing 
tools, fasteners, explosive separation 
devices, and other aerospace-related 
items. ■ 
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As senior Air Force leaders describe it, 
"Global Reach, Global Power" is a 
forward-looking mix of tradition and 
change. 

Back to the Future 

OPERATION De er: Shield raised 
the curtain on tomorrow s Air 

Force. USAF units that deployed to 
Persian Gulf enviror.s in that vast 
US military operatic•n last August 
had the look, taken altogether, of 
the force structure of the future. 

That structure may well be cen­
tered on "composite forces"-units 
and combinations of units made up 
of different kinds of aircraft capable 
of applying airpower over all dis­
tances, long and short. 

The magic word5 are "global 
reach" and "flexible forces." 

The Air Force convincingly dem­
onstrated its global reach last Au­
gust in responding to the Iraqi take­
over of Kuwait and threat to Saudi 
Arabia. It dispatched F-15C/D 
counterair fighters, F-15E dual-role 
fighters, F -16C/D attack aircraft, 
A-10 close air support planes, and 
E-3 Airborne Warning and Control 
System planes to the oil-rich king­
dom. 

That wasn't all by a long shot. 
F-llls had already been deployed 
from England to Incirlik AB, Tur­
key, for regularly scheduled exer­
cises. B-52s were sent from the US 
to the British-owned Indian Ocean 
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island of Diego Garcia. All kinds of 
tankers and airlifters were put into 
play, along with the F-117, the F-4G 
Wild Weasel, and the EF-111 for 
suppressing air defenses and engag­
ing in electronic warfare. 

Only nine days after Desert 
Shield got under way, USAF's then­
Chief of Staff Gen. Michael J. Du­
gan noted, in an interview with AIR 
FoRCE Magazine, that the Air Force 
had moved 150 combat aircraft and 
100 support planes into the region, 
along with roughly 12,000 troops 
and many millions of pounds of 
combat cargo. 

General Dugan, who was 
abruptly relieved of command on 
September 17, saw the Iraqi incur­
sion as much more than a unique, 
one-time threat. He called it "a clas­
sic demonstration of the kinds of 
contingencies we can expect in the 
future." He affirmed that the Air 
Force is looking to restructure some 
of its forces in the fashion of those 
that it brought together in the Mid­
dle East. General Dugan is gone, 
but his successor, Gen. Merrill 
McPeak, is certain to feel some of 
the same pressures to reconsider 
the shape of USAF forces. 

US troops get their bear­
ings on Saudi Arabian 

sands in Operation 
Desert Shield, the 

combined-arms opera­
tion to countervail Iraq's 

invasion of Kuwait. 
Demonstrating its global 
reach, the Air Force air­

lifted the troops and 
swiftly deployed a com­

posite force of richly 
diverse combat aircraft 

to support them. 
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Such amalgamated forces blend­
ing different types of aircraft and 
units , capable of conventional at­
tack over long distances against 
strategic and tac tical targets, are 
shaping up as the wave of the future 
for the Air Force. 

"We are looking at new concepts 
for different organizational arrange­
ments , at new relationships among 
aircraft occupying the same battle 
space " General Dugan declared . 

Composite Force 
To describe one such concept, the 

term "composite for e" is now be­
ing used in Air Force planning circles. 
It would be just what it sounds like­
a combination of va ·ous aircraft, 
such as fighters , bombers, tankers 
defense-suppression planes and re­
connaissance and electronic war­
fare planes. 

Before the Middle East erupted 
the Air Force had laid plans for a 
composite force to converge in 
USAF's vast , instrumented Alas­
kan practice range for an exercise in 
long-range airpower. General Du­
gan characterized the exercise as 
"doing something we haven ' t done 
much of since the southeast Asia 
time frame-the long-range integra­
tion of fighter and bomber assets to 
exploit the capabilities that each 
brings to the battle space." 

The Alaskan airpower extrava­
ganza was set up to marshal all man­
ner of Air Force combat aircraft in 

the same airspace on "a strategic 
mission, but with a mix of tactical 
targets [to be destroyed] to protect 
our strategic forces coming in," 
General Dugan said. The exercise 
was postponed in the face of the 
Middle East crisis. "We'll still do it, 
because the reasons for it remain 
valid, but we don't know when," 
the General said later. 

The "composite" designation 
rings a bell from the past. In the 
1950s, Tactical Air Command creat­
ed the Composite Air Strike Force. 
It was designed to enfold all ele­
ments of a modem tactical air force 
-counterair fighters, ground-attack 

Tomorrow's Air Force likely wltl feature composite forces made up of dissimilar 
aircraft for different missions, such as the USAFE F-15, F-16, and A-10 (top, in for­
mation over Europe). Above, a Royal Saudi Air Force F-15 ls prepared for combat. 
Having F-15s in common with the RSAF took a load off USAF's logistics. 
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aircraft, tankers, transports-and 
to deploy quickly, on short notice, 
to any part of the world. 

The CASF concept was success­
fully put to the test when a unit 
called Composite Air Strike Force 
Bravo deployed to the Middle East 
in 1958. It was on the scene in Leba­
non within twelve hours after that 
nation asked for US military assis­
tance in the threatening aftermath of 
a leftist military coup in Iraq. 

There were no composite forces 
as such among the units that the Air 
Force recently dispatched to the 
Middle East, because none exist. 
But those units had the look of such 

a force when viewed in the aggre­
gate, once in place. 

According to General Dugan, top 
US Army commanders in Desert 
Shield would have preferred, at the 
outset, the support of something a 
little different-Air Force compos­
ite units with built-in versatility, 
each capable of carrying out such 
missions as close air support, defen­
sive counterair, and battle-area in­
terdiction, among others, as neces­
sary. 

"The Army commanders saw 
great value in having a composite 
force from day one, one that could 
have done all the necessary jobs," 
General Dugan reported during the 
height of the buildup in August. 

Even though the Air Force 
wound up fielding a composite force 
in the region, from the standpoint of 
the force's collective capabilities, 
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its individual units were not inte­
grated under a single commander, as 
they might have been. 

Tied to the Past 
"We had to build up a composite 

force. We had to use a building­
block approach" with special-pur­
pose units under separate com­
manders, General Dugan explained. 
It had to be done that way because 
"we 're still tied to our old logistics 
system," geared to supporting 
wings and squadrons of specialized, 
homogeneous aircraft, not wings 
composed of heterogeneous aircraft 
for a variety of purposes. 

In the future, "more of the punch 
that goes with our commitments to 
our allies and to our cooperative se­
curity arrangements will be based 
on US soil," General Dugan said. 
As a result, "we need to train our­
selves to go out on those kinds of 
missions that we discuss in 'Global 
Reach, Global Power.'" 

His reference was to an Air Force 
white paper, issued earlier this year, 
in which the service staked its claim 
as a prime instrument of national se­
curity policy and strategy. In this 
context, Secretary of the Air Force 
Donald B. Rice told Congress that 
USAF is intent on "designing and 
fielding forces that are highly mo­
bile and quite flexible, forces that 
can hit hard and be used in alterna­
tive scenarios ... across the spec­
trum of conflict." 

Interviewed prior to the Middle 
East crisis, General Dugan postu­
lated a call-to-arms scenario that 
shortly came true-"some nation at 
a good distance from the United 
States picking on its neighbors in an 
area where the US has vital inter­
ests." 

In such an event, "the US might 
prefer not to introduce major land 
elements, because of the potential 
for becoming bogged down and tak­
ing heavy losses, and because of the 
difficulties of providing logistics 
support, depending on the range," 
he said. 

"Nevertheless," the former Chief 
of Staff continued, "we want to 
make a major statement, an impor­
tant one, as a nation. How do we do 
that? One way is with maritime 
power. Another is with airpower. Or 
both." 

Under some conditions, naval 
forces, including their air arms, 
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might be the answer if they have 
enough reach-if the action is tak­
ing place in "a littoral environment" 
-and if they can get to the scene 
and apply their power in a timely 
manner, General Dugan said. 

Under other conditions, notably 
those requiring faster response and 
longer reach, the likelier recourse 
for the US would be to "project 
long-range power from air bases," 
General Dugan asserted, provided 
that staying power is not a prime 
requisite. 

He explained, "Armies bring per­
sistence to the battle space. Naval 
forces bring less persistence but 
more mobility. Air forces don't have 
much persistence at all .... But if 
you just want to go out and deliver a 
big punch between the eyes and 
then come home, you can't beat 
long-range airpower .... We can 
fly it out of Barksdale or Loring or 
wherever." 

Is the Air Force properly set up to 
employ airpower around the world? 

"We're marvelously structured to 
do that," General Dugan replied. "If 
we're told to put aircraft over the 
Persian Gulf, for example, we can 
do it in hours." Events around the 
Gulf quickly bore him out. 

So why bother changing the Air 
Force's structure? General Dugan's 
reply, in summary: to make it even 
better and because the increasing 
quality, reliability, and standardiza­
tion of modern Air Force aircraft 
open the way to new force struc­
tures that were formerly impracti­
cal. 

Opportunity Knocks 
The Air Force is now ready for 

different organizational schemes, 
and it is "busily looking at them," 
General Dugan declared. "At a time 
of great turbulence, there is an op­
portunity and a need for us to look 
again at the way the Air Force is-at 
all the things we came to accept 
about the Air Force as lieutenants 
or captains or colonels." 

One of those things, he said, is 
"our wing-based structure," which 
was devised in the past "to optimize 
our wartighting according to our lo­
gistics needs." Nowadays, those 
needs are much easier to fulfill, he 
continued, because contemporary 
combat aircraft have more hard­
ware in common, hold up longer and 
better, and are easier to maintain. 

"Reliability and maintainability 
-particularly reliability-have be­
come such important elements of 
the design and production of our 
modern airplanes that we don't have 
to take nearly as much stuff along 
[on deployments] to keep them op­
erating," General Dugan asserted. 

He referred to fighter engines as 
prime examples of modern-day 
commonality. Because F-16s and 
F-15s are powered by the same Pratt 
& Whitney and General Electric en­
gines, "it won't be nearly so impor­
tant to us in the future to have all 
F-15s at one base and all F-16s at 
another," General Dugan explained. 

As cases in point, General Du­
gan, fresh from his tour as Com­
mander in Chief of US Air Forces in 
Europe, cited Bitburg AB, West 
Germany, home ofF-15s, and Hahn 
AB, West Germany, home ofF-16s. 
Each base may someday house both 
kinds of fighters. 

"I don't know whether [the Air 
Force] will come to that conclu­
sion," General Dugan continued, 
"but the basis for making such alter­
native organizational arrangements 
-as we look ahead at the costs of 
running air forces-has been laid by 
the refinement of our logistics pro­
cess and, indeed, by the success of 
our acquisition process." 

According to some sources , Ka­
dena AB, Okinawa, Japan, is also 
being eyed by Pacific Air Forces as 
a likely base for both F-15s, which it 
now has, and F-16s, which it does 
not. PACAF reportedly commis­
sioned RAND Corp. to analyze 
costs and other considerations of 
making Kadena common ground for 
the two fighters. RAND's conclu­
sions are said to have been encour­
aging. 

Kadena Kaleidoscope 
General Dugan called Kadena 

"an interesting base to watch," be­
cause "it's a kind of a microcosm of 
a composite wing." 

Over the years, Kadena has been 
home base for a richly varied assort­
ment of combat aircraft-fighters, 
bombers, tactical and strategic re­
connaissance aircraft, gunships, 
tankers, and airborne warning and 
control planes. They have belonged 
to different major commands­
Strategic Air Command, Pacific Air 
Forces, and Military Airlift Com­
mand, for example-but have "al-
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An F-111F of the 48th TFW over RAF Lakenheath, above, symbolizes the US Air Force's 
long-range airpower. Some Air Force F-111s were deployed to forward locations in 
support of Desert Shield. Below, an E-3 AWACS plane takes off while an F-15 fighter 
waits on the ramp at Kadena AB, Okinawa, Japan, home of assorted USAF aircraft. 

ways worked tog ther very effi­
ciently very well, ' General Dugan 
aid. 
The disparate un its operating all 

those aircraft coul be made into a 
composite wing, or the beginnings 
of one, by putting t em under a sin­
gle commander a d having them 
train together as ell as live to- . 
gether. The same goe for other 
USAF units elsewb re in the world. 

Some Air Fore . planners con­
ceive of composite wings as blends 
of air-superiority fi ghters, long­
range bombers, s orter-range at­
tack aircraft tac ical reconnais­
sance planes, w· Weasels , and 
even gunships. The increasing ver­
satility of todays multirole fighters 
exemplified by the -16 late models 
of the F-15, and likely the Advanced 
Tactical Fighter m es possible the 
formation of "g neral-purpose 
squadrons" of su planes within 
each composite w g. 

Another ort of notional compos­
ite wing, one tailor d more to logis­
tics and combat su port might con­
tain some of the e kinds of air­
craft but would be heavier on air­
lifters tankers co mand-and-con­
trol aircraft , sun illance planes 
and search-and-re ·cue planes. 

The main prernquisite for any 
such unit would e its mobility, 
which would take different forms. 
Its long-range borr. er could fly to 
targets anywhere i the world from 
the continental U$ or from selected 
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overseas bases, such as Guam or 
Diego Garcia. Its fighters and other 
shorter-range warplanes could do 
that too, if refueled in flight. 

Preferably, though, units operat­
ing those shorter-range aircraft 
would set up shop at air bases in 
host nations, as they did in Saudi 
Arabia last August, or stop here and 
there at more austere intermediate 
airstrips around the globe. When 
the time came, they would join up 
with the long-range heavies in the 
battle space, a maneuver that will be 
practiced in the Alaskan exercise. 

Mobility is the key. This is why 
logistical considerations are of para­
mount importance in Air Force 
planning for leaner, more flexible 

forces , whatever they may be 
called. The Air Force is bent on "go­
ing lighter" in overseas deploy­
ments-cutting back on creature 
comforts and carrying the bare min­
imum of spares, stores, and the stuff 
of everyday living. 

Easier said than done. The Air 
Force will find it impossible to trav­
el light, according to a recent USAF 
study, without "fundamental re­
structuring of selected Air Force 
units to make us more nimble." 

Battle Force 
Some Air Force planners see as 

the linchpin of such restructuring a 
wholly unprecedented unit called 
an "air battle force" -a "cohesive 
warfighting structure" made up of 
two composite wings with a grand 
total of 140 to 150 aircraft. 

Asked about this, General Dugan 

said it is too early in the game to an­
ticipate the eventual makeups and 
official designations of any such 
units. "You won't hear me calling 
them that [air battle forces]," he 
said good-humoredly. "I don't want 
to sound like Captain Kirk [of "Star 
Trek" fame] telling Scotty to beam 
me up." 

Before becoming Commander in 
Chief of USAFE in the spring of 
1989, General Dugan was Air Force 
Deputy Chief of Staff for Plans and 
Operations (XO) at the Pentagon. 
As such, he is said to have advocat­
ed taking fresh approaches to for­
mulating future force structures. 

As Chief of Staff, he was clearly 
in position to bring to the finish line 
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the plans that he once set in motion. 
He made it clear, though, that he in­
tended to weigh proposed innova­
tions carefully. 

"There is potential for gain and 
potential for loss in tinkering with 
our organizational structures. It's 
unplowed ground." 

He continued, "What sounds like 
a good idea could turn out to be a di­
saster if we pursued it. But there's 
another side to that coin. It might be 
a disaster just to live with what 
we've got. There may be as many 
errors of omission available to us as 
there are errors of commission." 

What it comes down to, he said, is 
this: "To the extent that we find we 
can do things to make us more flexi­
ble, we'll pursue those. To the ex­
tent that we find things that make 
us less flexible-organizational 
schemes that make people and com­
manders worry more about turf 
than about trust or targets-we'll 
do away with those." 

Less With Less 
General Dugan made it clear that 

the Air Force should have no pre­
tensions about becoming more 
powerful even though it would be­
come a smaller force. 

''You just don 't do more things 
with fewer forces," he declared. 
"You don 't do more with less, or do 
the same with less. You do less with 
less. That's the way it is. 

"So I don't think our military re­
sponsibilities are going to widen. 
The United States is going to have 
to agree that, with smaller forces in 
each of the services, there are cer­
tain things out there that we're not 
going to be able to do . 

"I don' t know that anyone wants 
to pick out those things-for exam­
ple, to say that we're not going to 
defend Korea again, that we're not 
going to draw another line like we 
did in 1950." 

US force cuts and military pull­
backs may also be invitations to 
trouble. "There will be areas in the 
world where US military men and 
women will no longer be on duty. 
They are not going to send the same 
kind of message to foreign powers," 
General Dugan said. 

Nor will the Soviets be as influen­
tial in areas from which they too 
withdraw or deplete forces, he said . 

Thus the world is changing from 
bipolar to multipolar, and "a multi-
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Backdropped by the C-5 that flew them to Saudi Arabia, US soldiers move out to help 
defend a military airfield. Former Air Force Chief of Staff Gen. Michael J. Dugan 
called the Iraqi incursion and the consequent call to arms "a classic demonstration 
of the kinds of contingencies we can expect in the future." 

polar world is much more difficult 
for us to keep track of," said the for­
mer Chief of Staff. 

"We have to find ways to transmit 
not only our military capability, but 
our political will to use that capabili­
ty if, in fact , the matter is serious," 
General Dugan asserted. 

He went on , "I don't think our in­
terests around the world are going 
to change much. We are still going 
to be-as we have been throughout 
our history-interested in free trade, 
open access across airways, sea­
ways. We will still be interested in 
not having our people abused when 
they take cruises in the Mediterra­
nean, in our people freely traveling 
and exchanging products and ideas 
any place they choose to in the world. 

"But there are those out there 
whose ideologies and philosophies 
don't agree with that and who have 
stepped on US interests in the past 
and will again." 

General Dugan said he cannot as­
sess the eventual size of the shrink­
ing Air Force, because "I don't 
know what the details of our emerg­
ing national strategy are going to 
be." 

Come what may, General Dugan 
expected the Air Force to "make a 
credible and important contribution 
to national security." Getting the 
B-2 bomber would be a big help, he 
said , because without it-and given 
the completion of B- lB production 
and the phasing out of the B-52-

"we will have a bomber force struc­
ture ofabout 100 [aircraft] at the end 
of the century. 

'Tm not sure that number will 
gain us the respect internationally 
that the American public has de­
manded of its Air Force in the past." 

The big question, he said, is not 
so much "whether we ' ll have the 
B-2, but whether or not penetrating 
bombers have provided great utility 
for the American public in the past, 
and whether the public will say, yes, 
we understand what bombers have, 
but we [still] can't afford the cost of 
the B-2." 

General Dugan said the B-2 and 
the Advanced Tactical Fighter have 
something fundamental in common 
-they are the only conceivable 
bomber and fighter that will be ca­
pable of winning the day in their re­
spective arenas in the years ahead. 

Proposals from outside the Air 
Force for F-15 and F-16 follow-on 
air-superiority fighters have not 
caught the service's fancy. 

"No concept on the street that in­
cludes any derivative of currently 
available fighters will [result in an 
airplane] able to operate with impu­
nity in a modern battlefield, begin­
ning at the middle or the end of this 
decade," he declared. 

How would he define a modern 
battlefield? "Any place where 
somebody has modern surface-to­
air missiles and modern air-to-air 
missiles." ■ 
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s orextreme 
The U.S. ·. Force's Improved Performance 

Engine (IPE) Q 1alifications are tough enough to 
push any ordin~ fighter engine right to the limits. 

The Fll0-GE-129 is passing them with flying 
colors. In qualifications for the F-16C and flight 
tests of the first E powered F-15E, the Fl 10-GE-
129 earned high pilot praise for response and 
control that ext• nds across the entire flight maps 
of both aircraft. 

Accelerated mission testing shows the Fl 1 0-
GE-129' s new Cc pabilities make it extremely versa­
tile. With its in . ·eased thrust, operability, reliability 
and durability, i will excel in a wide variety of 
assigned missio s ranging from Close Air Support 
to High Altitud Intercept 

And now we 're subjecting our early production 
Fll0-GE-129's t• even more altitude test time, in­
creased pressur s, and higher operating tempera­
tures. So before it's deployed in squadron sernce, 
pilots will know it measures up in every way to 
today's more rir-orous mission requirements. Even 
when it's taken to extremes. 

Fl l 0-GE-12 ; Proven ahead of its time . 

• GE Aircraft Engines 
Keeping the Promise 





The reduction may be twenty-five 
percent or more. That would cut force 

levels by about 500,000. 

ti ow Faris 

WHOPPING cut are on the way 
for US arm d force . That 

much is certain. T e big question 
are how deep the ductions will go 
and how rapidly th y must be made. 

The most popul r prediction i a 
twenty-five perc nt cut in force 
structure-meani1 about 500,000 
fewer troop - ove r a five-year peri­
od. ln clo e step\\ th that estimate 
the Senate Anne Services Com­
mittee in July pr ~ected military 
trength to drop from 2 076 405 in 

1990 to I 602,000 in 1995. 
Some Washington insiders regard 

the twenty-five percent forecast as 
conservative. They think a fifty per­
cent reduction spa..,ed out ten years 
may prove near r the eventual 
mark. 

The scope and ce of cuts, how­
ever, are merely th beginning of the 
questions to be an wered. 

How would cu be distributed 
among the service ,? Most scenarios 
see the Army and · Force bearing 
the brunt at lea t in the beginning 
by drawdown of 1 eir units in Eu­
rope. 

How much ca be absorbed by 
curtailed recruiti g? The services 
are understandably reluctant to re-

40 

? 
■ 

By John T. Correll, Editor in Chief 

AIR FORCE Magazine / October 1990 



lease veterans in midcareer, but fail­
ure to spread the impact across the 
ranks could mean "too few Indians 
in the short term and too few chiefs 
later on," the Congressional Budget 
Office (CBO) warns. 

What kind of financial safety net 
would be provided for the troops? 
At present, regular enlisted mem­
bers are not eligible for severance 
pay. If they leave-voluntarily or 
otherwise-short of twenty years of 
service, they lose all equity in the 
retirement program. Their unem­
ployment compensation runs only 
half as long as that for workers who 
lose their jobs in the private sector. 

What happens to the capability, 
readiness, and morale of the force 
that remains? As CBO observes, 
"even the morale of those not di­
rectly affected could suffer because 
of uncertainty about their futures." 

How much money could the na­
tion save? According to CBO, 
whose numbers tend to be fairly 
sound in such matters, the direct 
savings from a twenty-five percent 
troop cut over five years might 
reach $34.2 billion. 

The most immediate question is 
how much of the reduction must be 

The defense authoriza-
tion bill, as drafted in 

July by the Senate 
Armed Services Commit-
tee, projects a 22.8 per-
cent reduction in force 

levels over five years. 
The brunt of the cuts 
would fall on the Air 

Force and the Army. As 
recently as 1986, the Air 

Force stood at a 
strength of 608,000. 

achieved in 1991. The Senate 
Armed Services Committee pre­
scribes a 100,000 troop cut for next 
year. The House Armed Services 
Committee pegs the 1991 reduction 
at 129,500. 

Seized by a Notion 
Official Washington locked on to 

the twenty-five percent force cut as 
its working target after a curious se­
quence of events in June and July. 

Earlier this year, Congress direct­
ed Defense Secretary Dick Cheney 
to examine the consequences and 
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potential savings from varying lev­
els of force reduction. Careful to la­
bel his numbers as "notional" and 
"illustrative," Mr. Cheney reported 
in June that he could save $128 bil­
lion in budget authority by cutting 
force stmcture twenty-five percent 
over five years. 

Achieving that, he said, would re­
quire the services to eliminate all 
manner of units and programs and 
make huge manpower reductions­
cutting military personnel by twen­
ty-one percent (442,000 in the active 
forces, 260,000 in the Guard and Re­
serve) and reducing the civilian 
work force by 145,000. 

Despite Mr. Cheney's disclaim­
ers, his "notional" report was inter­
preted as a proposal or, at minimum, 
as the Pentagon's new bargaining 
position. "By presenting such mate­
rial, Dick Cheney has legitimized 
the notion of a twenty-five percent 
cut in force structure," declared 
Rep. Les Aspin (D-Wis.), chairman 
of the House Armed Services Com­
mittee. He said that Mr. Cheney 
could get far more than $128 billion 
in savings out of such an exercise. 

Almost overnight, twenty-five 
percent was established as the 

would take a 23.8 percent reduc­
tion. The impact is much less severe 
for the Navy (down 15.3 percent) 
and the Marine Corps (down ten 
percent). 

In part, the rationale is that the 
heaviest cutting will be from US 
troops in Europe. Most of them 
belong to the Army and the Air 
Force. Sen. Sam Nunn (D-Ga.), 
chairman of the Senate Armed Ser­
vices Committee, believes that 
American troop strength in Europe 
will eventually level out at around 
75,000. 

Another factor probably influenc­
ing the allocation of cuts is that the 
sea services have done well in sell­
ing the appeal of a "maritime strate­
gy," in which the Navy and the Ma­
rine Corps figure most prominently. 

Two Ways to Do It 
US forces have been through de­

mobilizations before, the biggest 
one coming at the end of World War 
II. These drawdowns, however­
even as recently as the post-Viet­
nam demobilization-involved 
mainly draftees, draft-induced vol­
unteers, and troops who had no real 
desire to stay in service. 

The Senate's Forecast 

FY 1990 

Army 744,169 
Navy 590,501 
Marine Corps 196,735 
Air Force 545,000 

Total 2,076.405 

bridgehead, and Congress marched 
onward from there. "A twenty-five 
percent cut in five years is the first 
half of a ten-year, fifty-percent cut," 
Mr. Aspin said. 

The Fiscal Year 1991 defense au­
thorization bill, which was adopted 
unanimously by the Senate Armed 
Services Committee in July, called 
for a 22.8 percent troop cut by 1995. 

The Committee mark, however, 
does not distribute the reductions 
evenly among the services. The Ar­
my is hit hardest, cut by 31.4 per­
cent over five years. The Air Force 

noop strength 

FY 1991 FY 1995 

704,170 510,000 
568,500 500,000 
193,735 1n,ooo 
510,000 415,000 

1,978,405 1,602,000 

In today's all-volunteer force, 
more of the troops do want to stay. 
Some voluntary separations are 
possible, but not nearly enough to 
meet the requirement. Further­
more, the dynamics of force-struc­
ture management work against 
achieving so large a reduction by 
attrition alone. 

The Department of Defense has 
asked Congress for broader authori­
ty to involuntarily discharge or re­
tire regular officers, who are cur­
rently protected by law from most 
reductions. The request was mainly 
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on be half of the , rmy although 
Christopher Jehn , s istant Secre­
tary of Defense fo1 Force Manage­
ment and Personnel, says the other 
service may need ' imilar authority 
later on . 

The Congressio I Budget Office 
sees two basic approaches-called 
"accession-heavy' nd "across-the­
boa rd - that the erv ices might 
take in reducing t hei r enli s t ed 
rank . (CBO 's a n· lys is does not 
deal with t he offi cer corps, which it 
has not modeled ir detail.) 

In July, the Congression­
al udget Office exam­

inf:.d how enlisted troop 
strength might look after 

the force cut. In the 
- reakout at right, the 
Air Force keeps only 

327,000 enlisted mem­
b .rs. CBO believes t.he 
A my and the Air Force 
ll!ight fare still less fa­

vo•ably In the actual re­
d11 tions. The bar chart 

compares Air Force 
s ructure as it is today 

wl two post-reduction 
c tions: one achieved 
mainly by curtailed re­

ruiting, the other by 
s~ reading cuts through 

all grades and 
year groups. 

A ccession-heav . . By normal at­
trition , the Air Force will lose 
60 ,000 enlisted m,, mbers this year, 
the Army 120,00( . If the services 
absorbed the who e 1991 reduction 
by curtailment of recruiting, the Air 
Force would not replace fift y per­
cent of its losses. r he Army would 
not replace sixty J ercent. 

Cranking accesi · ons back to zero 
is an extreme and unrealistic exam­
ple, but the servic ~s will soak up as 
much of the impa~t as possible by 
reduced recruiting. The accession­
heavy strategy can work for a year 
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or two, but it isn ' t feasible to close 
off new entries at the bottom of the 
force structure indefinitely. 

Following an accession-heavy ap­
proach , the Air Force by 1995 
would have nearly eighty percent of 
its enlisted force in the career ranks 
-a much older, top-heavy force 
with lowered promotion opportuni­
ties and with seasoned NCOs rele­
gated to jobs once held by junior 
personnel. 

In time, gaps would develop in 
the NCO ranks because too few air-

-unfortunately-forcing out peo­
ple in midcareer. 

Over the five-year run of a twenty­
five percent reduction, CBO calcu­
lates , the Air Force each year would 
involuntarily separate 8,500 career 
airmen short of retirement and 
would deny reenlistment to about 
ten percent of the first-term airmen 
who would otherwise be eligible. 
The Army would force out 9,000 ca­
reer troops a year and would deny 
reenlistment to a fourth of its first­
termers. 

Revamping the Enlisted Force 

Troop strength 

Army 
Navy 
Marine Corps 
Air Force 

FY 1991 

635,000 
513,000 
177,000 
440,000 

FY 1995 

402,000 
403,000 
126,000 
327,000 

Total 1,766,000 1,258,000 

Percent of Personnel 
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men had been recruited five or ten 
years previously. 

CBO says that if the Air Force 's 
share of the 1991 enlisted cut is 
25,000 , about 8,000 of reductions 
can come from accessions without 
harm to the "long-term sustaining 
level" of recruiting. 

Across-the-board. In the long 
run, CBO believes , the service~ 
must take most of their cuts by al­
lowing fewer first-term people to re­
enlist , encouraging voluntary sepa­
rations, inducing members to retire 
sooner than they had planned, and 

11-20 

Current 
1995 
Accession-Heavy 
1995 
Across-the-Board 

21-30 

The outlook for 1991 , with reduc­
tions concentrated in only two ser­
vices, is worse. CBO estimates that 
the Air Force might involuntarily 
separate 11 ,000 career personnel, 
the Army 18,000. 

CBO is at pains to present its data 
as analysis, not a recommendation 
or a plan . Indeed, protracted argu­
ments can be expected before the 
ultimate decisions are made. 

The House Armed Services Com­
mittee-in the same bill that calls 
for a troop cut of 129,500 next year 
-stipulated that the 1991 cuts 
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should not come from the career 
force. The Committee, however, 
confined its explicit protection to 
those with sixteen years of service 
or more and hedged its preferences 
about how to handle the reductions 
in subsequent years. 

Where's the Safety Net? 
No one seriously believes force 

reductions of the size under discus­
sion will be possible without caus­
ing hardship to individuals. Present 
entitlements and laws do not pro-

There is no such entitlement for reg­
ular enlisted personnel, because the 
need for it had not been envisioned. 
Up to now, troops qualified to re­
enlist were welcome to do so. In 
June, the Pentagon asked Congress 
to extend the current separation pay 
entitlement to enlisted members 
and also, since many of the individ­
uals affected will have long service, 
to lift the $30 ,000 cap. 

Mr. Jehn says that he does not ex­
pect the Defense Department to 
propose basic change to the current 

Fewer Forces, Fewer Bases 

It is unlikely that the enormous troop cut now pending will arouse any great pro­
test from the public. One side effect of the reduction, however, promises to be politi­
cal dynamite. 

The smaller force will not need-nor can it afford- the present number of military 
installations. Any attempt to close bases invariably brings a flood of angry calls, let­
ters, and voter delegations to Capitol Hill . 

"With a twenty-five percent force-structure cut coming, base closure on an un­
precedented scale is coming," says Rep. Pat Schroeder (D-Colo .) of the House 
Armed Services Committee. 

She and Rep. Les Aspin (D-Wis.), chairman of the Armed Services panel, are urg­
ing the Administration and Congress to adopt a "Get Serious" base closure plan to 
fit a shrinking military. A central feature of the proposal is a commission like the one 
in 1988 that led to eighty-six base closures, currently under way. 

The reason the 1988 commission was successful was that its base closure list had 
to be approved or rejected in its entirety, with no haggling about changes or dele­
tions. Both Congress and the Administration agreed to the whole list. 

That avoided the syndrome that stopped most earlier attempts to close bases. To 
the local community, the base is a source of jobs, trade, "impact" money for the 
school system. and more. Communities usually take pride in their bases as well and 
react vigorously to news of their pending closure. 

Determined local groups can nearly always create reasonable doubt about the ab­
solute wisdom of closing any particular base, and their congressional delegations, 
with an eye on the ballot box, nearly always support their constituents. 

The 1988 commission worked, Mr. Aspin said, because "the ground rules prohib­
ited bargaining over individual bases proposed for closure." 

Mr. Aspin and Ms. Schroeder want to see the same approach used now. They fault 
the Administration for reverting to the old methods and drawing up closure lists by 
itself. 

Noting that twenty-nine of the thirty-five bases identified in January for closure by 
Secretary of Defense Dick Cheney were in the districts of Democratic members of 
Congress, Mr. Aspin said, "Dick Cheney is playing at base closings while playing 
politics." Cheney's approach, he said, "guarantees bases won't be closed." 

vide much help for the troops who 
would be forced out of service. Both 
Congress and the Department of 
Defense are working to create an 
improved financial safety net. 

The "biggest single item on the 
list" is separation pay for enlisted 
members, according to Mr. Jehn , 
the Pentagon's top official for per­
sonnel matters. Officers and Re­
serve enlisted personnel forced off 
active duty after five years receive a 
payment-capped at $30,000-
equal to ten percent of their annual 
pay, multiplied by years of service . 
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military retirement system to allow 
early or partial vesting of benefits 
for members who serve less than 
twenty years. 

A bill proposed by Sen. John Mc­
Cain (R-Ariz.) would allow former 
military personnel to draw up to 
twenty-six weeks of unemployment 
compensation and permit them to 
apply for benefits after one week of 
unemployment. This is the coverage 
that displaced workers in the civil­
ian sector have already. Veterans, 
however, are currently eligible for 
only thirteen weeks of unemploy-

ment compensation, and they must 
wait a month before applying. 

Senator McCain's bill would also 
confirm separation pay, with no dol­
lar cap on the total , for enlisted peo­
ple who have served for five years. 
It would extend health care a year 
beyond separation for existing ail­
ments and for ninety days for new 
problems. It would also provide re­
location and outplacement service 
and give departing service members 
another chance to enroll under the 
GI Bill for education assistance. 

Other changes being considered, 
according to Mr. Jehn , include al­
lowing former service members to 
use commissaries and exchanges 
and to occupy government housing 
for ninety days after separation. 
They might also be granted free 
leave time for job-hunting and 
house-hunting trips. 

The Financial Return 
Those expecting a quick windfall 

of money from the reductions will 
be disappointed. For months, de­
fense officials and some members of 
Congress, notably Senator Nunn, 
have been cautioning the public that 
deep cuts in military programs will 
not yield a huge peace dividend in 
1991. 

As Defense Secretary Cheney's 
$128 billion estimate indicates, the 
savings would not be confined to 
lower personnel costs in a five-year, 
twenty-five percent force reduc­
tion. That aside, the savings from 
the troop cut will be far less than 
generally imagined. 

Counting both officer and enlisted 
reductions, CBO estimates, the 1991 
savings from an across-the-board cut 
would be only $900,000,000, and 
only $1.4 billion would be saved by 
an accession-heavy approach. 

Over the five-year period ," the di­
rect yield from personnel reduc­
tions would total between $32.8 bil­
lion (accession-heavy) and $34.2 
billion (across-the-board). The all­
ranks reduction saves more money 
in the long haul, CBO says, primari­
ly because of the higher average pay 
of those being separated. 

Even at that, the savings estimate 
may be too high. CBO reports that 
its assumption about the cost of sev­
erance payments is speculative. If it 
turns out to be wrong, the actual re­
turn to the taxpayers in 1991 will be 
modest. ■ 
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The Air Force's new Program Executive 
Officer for Strategic Systems describes 
progress a d problems. 

Strategic Modernization 
in the Shakedown 

By Robert S. Dudney, Executive Editor 

J UST over seve months ago, on 
February 15 rig. Gen . Joseph 

K. Glenn became t e first of the Air 
Force's new Program Executive Of­
ficers and took up the task of over­
seeing ix of USJ F's largest and 
most important st rategic weapon 
projects. His shak down cruise was 
notably brief. 

'I was on the job only three 
weeks ' recalls th · General "when 
investigators from the General Ac­
counting Office sh wed up to check 
on how 1 was doi1 g. 

Today General lenn encounters 
many such quest ioners-and no 
wonder. As Strate ic Systems PEO 
he has become a aj,or player on 
the B- lB bombe~, SRAM 11 air­
launched missile, dvanced Cruise 
Missile , Small ICBM, Peacekeeper 
ICBM and Peace ·eeper rail-garri­
son basing system. That's practical­
ly the whole strategic program mi­
nus the embattled -2A bomber. To 
General Glenn , tt situation looks 
like this: 

• The entire me emization plan, 
not ju t the B-2 fa es a time of test­
ing. In the next ix onths virtually 
every program f e critical tests 
reviews and polit cal decisions. 
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• In purely technical terms, the 
prospects for success are good, and 
often excellent, for the Air Force's 
new systems. 

• Even if the Air Force's new 
PEO-based acquisition setup works 
as advertised, it still will not solve 
the procurement system's most 
pressing problem: program instabil­
ity caused by external factors. 

These essential points were made 
in various contexts by General 
Glenn in recent talks with AIR 
FORCE Magazine about the policies, 
programs, and procedures taking 
shape within the Strategic Systems 
PEO office. In the new setup, Gen­
eral Glenn is joined by other PEOs 
for tacticaVairlift, strike, space, C3 , 

and information systems programs. 
The B-2 is handled as a separate, 
special case. 

General Glenn, who ran the B-2 
program office until 1983 and since 
has worked as commander of the 
4950th Test Wing at Wright-Patter­
son AFB, Ohio, as head of the Re­
connaissance, Strike, and Electron­
ic Warfare System Program Office 
at Systems Command's Aeronauti­
cal Systems Division, and on vari­
ous special-access programs, seems 
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well suited to answer the bell. He 
has been given a tall order, however, 
a fact that becomes apparent in as­
sessments of his programs and of 
the new acquisition system within 
which he must operate. 

B-1 B Challenges 
The challenge is nowhere more 

evident than in the B- lB bomber 
program. The Air Force took deliv­
ery of its 100th and final bomber two 
years ago but continues to work on 
vexing problems. 

The most urgent need, says Gen­
eral Glenn, is to develop and pro­
duce an "operationally acceptable" 
defensive countermeasure suite. 
Flight tests revealed defects in the 
original AN/ALQ-161 system. "Re­
covery" plans call for modifying the 
core suite and adding a separate ra­
dar warning receiver. 

The Air Force is scheduled to 
start production of a modified sys­
tem next spring. Before it does, the 
service must meet specific goals set 
by Congress, and outside analysts 
must certify the results. General 
Glenn suggests that this will prove 
difficult in the time left. 

One problem has been delays in 
flight testing of the core, which was 
to have begun in September but 
which now won't start until this 
month at the earliest. Contractor 
Eaton AIL 's system got through 
preliminary and critical design re­
views. However, due to software 
problems, AIL was not ready for a 
pretest review. 

Except for the delay, reports 
General Glenn, "that part [of the 
program] is going along pretty 
well." 

Perhaps more troubling, or at 
least puzzling, are problems found 
in the tail warning function during 
operational tests this year. AIL vol­
untarily stopped delivery of the sys­
tems while the Air Force searched 
for solutions-thus far in vain. 

"Right now, we don't have a de­
fined solution to the problem that 
we've seen," concedes the General. 
"We went through the test program, 
and it seemed to be OK, and when 
we went back to run the operational 
tests, it didn't perform as we'd seen 
previously. So it's somewhat of a 
mystery." 

Overall, says General Glenn, Air 
Force scrutiny of the program is in­
tense. "We're more closely moni-
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toring milestones," he notes. In 
fact, he adds, "we're monitoring 
'inchstone' progress to make sure 
that we're getting what we expect." 

On the big question-will the 
system be acceptable?-General 
Glenn is cautious, but he refuses to 
borrow trouble. "When we get fin­
ished," he says, "we probably will 
have things that fall short of our full 
expectations. Whether those are 
show-stoppers or not, it's hard to 
tell. Right now, I see no show-stop­
pers in the modification program." 

Even If the Air Force's new 
PEO-based acquisition setup 
works as advertised, it still 

wlll not solve the 
procurement system's most 
pressing problem: program 

lnstablllty caused by 
external factors. 

SRAM II 
Also facing a critical series of 

tests in the months just ahead is the 
new AGM-131A Short-Range At­
tack Missile, slated for use on the 
B-1 and B-2 bombers. 

SRAM II holds the promise of im­
proving bomber survivability by re­
ducing the need to overfly heavily 
defended areas. The plane could 
launch the longer-legged SRAM II 
outside the range of a target's de­
fenses. Moreover, its supersonic 
speed, stealthiness, and variable 
flight profiles would provide more 
flexibility. 

Flight tests, once set for Septem­
ber, have been pushed to next spring 
as a result of motor problems. The 
Hercules "pathfinder" motor per­
formed well in test firings. However, 
says General Glenn, the propellant 
cracked during cold-temperature 
cycling conducted to ensure the 
long-term usefulness of weapons 
deployed at frigid northern bases. 

Now, according to the General, 
the Air Force and Boeing, the prime 
contractor, appear to have come up 
with a design change that fixes the 
problem. "We have done prelimi­
nary tests of the fix," he says, "and 

we think it's on track" for the first 
live flight in April 1991. 

General Glenn says that the modi­
fication will "slightly reduce" 
SRAM II's range, though it will still 
"in most circumstances" meet Stra­
tegic Air Command's requirements 
and, in any event, will surpass the 
range of the AGM-69A. 

Advanced Cruise Missile 
Unlike the case with the B-1 and 

SRAM II, the challenge posed by 
this third bomber-related system 
turns not on concerns about tech­
nology but about economics and in­
dustrial capability. 

General Glenn points out that 
full-scale development of the 
stealthy AGM-129A missile has es­
sentially ended, the test program 
has been successfully concluded, 
and operational ACMs, the first of 
which reached SAC in June, are 
meeting all requirements. 

"The challenge," reports General 
Glenn, "is to build them, and build 
them to the highest standards of 
quality." 

Specifically, the question is 
whether the Air Force should main­
tain its two current ACM contrac­
tors, General Dynamics and Mc­
Donnell Douglas, or cut the best 
deal possible with one of them and 
"buy out" the entire order. This 
question will be a major topic for re­
view at a meeting of the Pentagon's 
Defense Acquisition Board this 
month. For General Glenn, there is 
no cut-and-dried answer. 

"You can make a good argu­
ment," he says, "that head-to-head 
competition will provide incentive 
for the contractors to provide us a 
quality product at the lowest price." 

He notes that, after the Air Force 
hired McDonnell Douglas as a sec­
ond source, GD's ACM program 
improved in quality and perfor­
mance-a healthy result of compe­
tition. "We don't want to give that 
up prematurely," says the General. 

What's more, the Air Force spent 
$100 million to qualify McDonnell 
Douglas, and the company now has 
flown its first ACMs. 

On the other hand, General Glenn 
notes, "we're not talking about tens 
of thousands of units. We 're talking 
about 1,461 missiles, relatively low 
numbers. When you look at the 
quantities, does it make sense to 
keep two contractors and that pro-
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duction base toget her?" In short, 
there may be too w missiles for 
two contractors to produce eco­
nomically. 

ICBM Projects 
International and domestic poli­

tics will determine the fate of three 
intercontinental llistic missile 
programs-the single-warhead 
MGM-J 34A M.idg tman the ten­
warhead LGM-11 8 Peacekeeper, 
and a rail-garrison I asing ystem to 
make Peacekeeper mobile. 

AU three believe General Glenn, 
will come under cl se examination 
this fall as the Bush Administration 
thrashes out its 1992-97 six-year 
defense plan and i stance in new 
arm talks. Each system is vulner­
able to budget or iplomatic pres-
u re or both. 

· We' ve got a ma ·or change com­
ing up, ' declares eneral Glenn 
' and it s just too e2 rly to tell where 
it might go.' 

Though clearly secondary im-
portance , technic I que tion or 
problems neverthel ss exist in two 
of the three progrz s. 

In the case of i idgetman says 
General Glenn qu . tions center on 
the second stage The next test 
launch of Midgetm.rn-only its ec­
ond-could well take place this 
month . It should g. far toward de­
termining whether 1e Air Force has 
fixed a problem th t led to failure of 
the first Midgetma f)jght. 

Flight Test Missi One launched 
on May 11, 1989, was command­
destroyed after 128 ·econds oftligbt 
due to second stag problems. The 
cause was identifi as variability in 
the nozzle's carbo -carbon materi­
al . The second mis . ile will be fitted 
with a carbon-phe lie material exit 
cone similar to that on the first mis­
sile stage. 

The most contr versial element 
of Peacekeeper re ains its guidance 
ystem-in partic lar, the delicate 

inertial measurem ·ot unit (IMU). 
It s not a question of accuracy. 

General Glenn tla·ly declares that 
Peacekeeper accu racy 'continues 
to be better than any other system in 
the world, so far r we know. ' 

The problem r ther, concerns 
the reliability of e system evi­
denced in the pasl by much higher 
failure rates than ad been antici­
pated. This stem d from a prob­
lem called "outga sing , ' meaning 
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the presence of moisture, and from 
the unreliability of some accelerom­
eters. 

The IMU's failure rate, says the 
General, "was a concern, and still is 
to some degree," but it is much less 
than before. 

"That's the good news," he says. 
'The bad news, though, is that be­
cause it's such a complex guidance 
system-especially the IMU-it 
will always be more expensive to re­
pair than the previous generation of 
guidance systems, five or six times 

Despite the goal of pushing 
authority down to the lowest 
levels, "more and more real 
decisions are being pulled 
up to the top. . . . Probably 
the people doing this don't 

know they're doing It." 

as many man-hours on average. 
That's the price of accuracy." 

The rail-garrison program, which 
calls for stationing Peacekeeper 
ICBMs in what look like freight 
trains for possible movement in 
time of tension, has encountered no 
significant technical problems. In 
seeking to establish that a railbed 
could withstand the load imposed 
on it by the cold launch of a heavy 
missile, the Air Force-has simulated 
such launches successfully. The ser­
vice has transported the Peacekeep­
er guidance system on various rail­
ways to determine the impact of jos­
tling on system accuracy. 

Three Concerns 
At present, General Glenn main­

tains a small staff: four action offi­
cers and several administrative 
hands. While each PEO differs in 
his methods, General Glenn has 
sought out and hired individuals 
with strong backgrounds in pro­
gram management. 

In the new acquisition system, 
launched by Secretary of Defense 
Dick Cheney in January, lines of ac­
countability are clear, running from 
program director upward through 

the PEO to Service Acquisition Ex­
ecutive to the Defense Acquisition 
Executive, Under Secretary of De­
fense John Betti. Big service acqui­
sition bureaucracies were swept 
away. The underlying principle was 
that the Pentagon would give the 
program manager more authority 
and more responsibility and then 
hold him accountable. 

While he supports this reform 
plan, General Glenn expresses 
three specific concerns about how 
things are working out: 

• Despite the goal of pushing au­
thority down to the lowest levels, 
"more and more real decisions are 
being pulled up to the top level," 
principally the Pentagon staff but to 
some extent the service staffs, too. 
"Probably," the General says, "the 
people doing this don't know 
they're doing it. Philosophically, 
they believe decentralization is the 
right approach. In the real world, 
the natural reaction, when you have 
a problem, is to take action to keep 
it from happening again. That's cen­
tralization." 

• The relationship between the 
PEOs and the Air Force's Washing­
ton-based acquisition staff "isn't 
well-defined, and that has created 
some stress .... There is a certain 
amount of jockeying and maneuver­
ing going on," General Glenn notes. 

· "It's a problem that will work itself 
out in time." 

• Staffs at Air Force Systems 
Command headquarters and prod­
uct divisions still are trying to define 
fully how they will support the 
PEOs. Today, says General Glenn, 
"these folks feel like they have two 
bosses," the commander of their 
particular organization and the new 
Program Executive Officer. "We're 
making good progress in sorting out 
the issue," he says, "but there's a lot 
to be done." 

Even if these problems suddenly 
disappeared, General Glenn would 
expect no huge improvement in pro­
curement. The truly big problems, 
he maintains, are not addressed by 
the organizational reforms. The big­
gest is external: budgetary chaos 
that keeps managers planning and 
replanning a program rather than 
executing it. 

Concludes General Glenn, "I 
think we are working on ten percent 
of the problem, which is kind of 
frustrating." ■ 
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Hertz knows how 
much time you spend 
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Development may be years-or 
decades-away, but work has begun 
on the next-generation ICBM. 

Ne Options for 
the Strategic Arsenal 

LAST year, sci - tists at Sandia 
National Lab ratory, N. M., 

pa sed an important milesto.oe in 
the development f a new nuclear 
warhead that can burrow under­
ground to destroy ardened buried 
targets. 

At Tonopah Tes Range Nev., an 
aircraft :flying at a undisclosed al­
titude dropped ~ inert Interim 
Earth Penetrator eapon (IBPW) 
onto bard ground. ter digging out 
and analyzing the .varhead Depart­
ment of Energy (I oE) researchers 
found that its int .,,mal mechanism 
had survived un amaged. Their 
predrop calculati s of stress, de­
rived from tests f empty ca ings 
and preliminary II:PW designs , had 
been confinned. 

In a document ~ bmitted to Con­
gress in March, D E reported sim­
ply: 'The weapo was operable. 

With the cold ar appearing to 
fade continued evelopment of 
leading-edge str tegic warheads 
and delivery syn ems may seem 
anachronistic. Bu so long a nucle­
ar arms exist US , fficials maintain , 
the nation will ne .. d modernization 
programs to ensu e that US deter-
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rent forces remain safe and effec­
tive. 

Earth-penetration technology is 
just one of the additions under con­
sideration for the Air Force's nucle­
ar arsenal. Work also has begun on 
weapons able to attack mobile stra­
tegic targets such as rail- and road­
mobile Soviet intercontinental bal­
listic missiles. Under the Advanced 
Strategic Missile Systems (ASMS) 
program, the Air Force continues to 
investigate updated ICBM technol­
ogies. The program focuses on de­
velopment of a new, more reliable 
guidance system as its top priority. 
Studies of possible new ICBM con­
cepts are under way, though succes­
sors to the long-range LGM-118A 
Peacekeeper and MGM-134A Midg­
etman ICBM designs would not en­
ter development for years, if not de­
cades. 

"We are thinking about things be­
yond the year 2000," says Col. Ted 
Kehl, ASMS director at the Ballistic 
Missile Organization, which is part 
of Air Force System Command's 
Space Division. 

Last spring, Strategic Air Com­
mand (SAC) issued a tentative 

By Peter Grier 

Statement of Need for a Minuteman 
ICBM replacement. It has given 
ASMS managers incentive to start 
pulling together their ideas for the 
next-generation ICBM. "It's the 
first piece of paper we've had that 
we could wave as we talk to folks 
about what we are interested in for 
the future," says Colonel Kehl. 

The US nuclear weapons bu­
reaucracy is not blind to the changes 
sweeping the world. Pentagon and 
DoE officials involved in nuclear 
weapons development say they real­
ize that the conventional Soviet 
threat has declined. The problem, 
they say, is that arms-control trea­
ties have yet to constrain Soviet 
strategic nuclear weapons develop­
ment, and the US therefore needs to 
maintain a credible capability to re­
spond to potential threats. 

The annually produced "Nuclear 
Weapons Stockpile Memorandum," 
the bible of the nuclear weapons 
production process, already re­
flects thematic changes. Short­
range and tactical systems are being 
deemphasized in favor of strategic 
systems. Emphasis is shifting from 
yield, size, and weight to safety, se-
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curity, survivability, and surety of 
command and control. 

Shake, Rattle, and Roll 
The Peacekeeper missiles now 

based in silos would be redeployed 
into the proposed rail-garrison sys­
tem. DoE hasn't yet focused on de­
veloping warheads for the Midget­
man. The theory is that the missile, 
if approved by Congress, will carry 
a warhead similar in characteristics 
to those already designed for Peace­
keeper. For these weapons, the key 
Air Force consideration is environ­
mental testing. 

Dr. Robert Barker, the Defense 
Secretary's Assistant for Atomic 
Energy, said to Congress this year, 
"We would expect the scientists and 
engineers to validate that the shake, 
rattle, and roll associated with a 
ground mobile system is something 
that the warhead could survive and 
still be safe and effective." 

DoE 's Stockpile Improvement 
Program (SIP) aims to improve the 
safety of existing weapons. B61-
series tactical and strategic nuclear 
bombs are now in the SIP. In gener­
al, top safety concerns include in­
creasing the percentage of nuclear 
weapons fitted with insensitive high 
explosive and replacing weapon 
electronics with new packages bet­
ter protected against electric shock 
accidents. 

Some thought is being given to 
nuclear weapon recycling. DoE re­
cently ended a one-year "Multiple 
Use Study" evaluating the feasi­
bility of repackaging and reusing 
older weapons. Plutonium from re­
tired warheads is already extracted 
for reuse but must be reprocessed 
into a new "pit" before it can fit new 
weapons. DoE is now considering 
designing new warheads so that old 
"plutonium pits" can be used with­
out remanufacture. 

The exact number of weapons in 
the US strategic nuclear arsenal is 
highly classified. Experts outside 
the government estimate it at 
around 12,000, a figure that would 
decline somewhat under provisions 
of the draft Strategic Arms Reduc­
tion Talks (STARf) treaty. Already, 
however, the size of the stockpile is 
declining. Reagan Administration 
documents released by Congress 
show that the US has some ten per­
cent fewer nuclear weapons today 
than it did in 1985. 
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US war plans allocate each of 
those warheads to a target, say mili­
tary officials, but not all are deemed 
to be front-line weapons. A classi­
fied number of them, presumably 
the oldest ones, are counted in a 
category labeled "inactive reserve." 

Among the new nuclear weapons 
rolling off government lines are the 
W80 warhead, fitted on a variety of 
cruise missiles, and the B83 modern 
strategic bomb. For the Air Force, 
the nuclear development program 
that's perhaps closest to a payoff in­
volves the W89 digitally controlled 
warhead for the AGM-131A SRAM 
II short-range attack missile, to be 
carried on SAC bombers. It is now 
in Phase III, engineering develop­
ment, DoE's last stage before final 
design and production. Safety is the 
SRAM II's prime consideration; re­
cent press accounts have pointed 
out that the current SRAM doesn't 
use insensitive high explosive. 

Buried Targets 
For the future, the Air Force is 

working on other, more exotic 
weapon concepts. The earth pene­
trator is the most advanced. 

For decades, SAC has been inter­
ested in acquiring the ability to at­
tack buried targets. SAC's thinking 
has been that, with more and more 
of the Soviet national command 
structure being moved to under­
ground bunkers and with the advent 
of hardened missile silos, earth­
penetrating weapons would be nec­
essary to destroy those targets that 
the adversary holds most dear. 

The earth-penetrating warhead 
(EPW) program dates from the 
1960s. Early work produced a basic 
EPW for use on the MGM-31 Per­
shing II, an intermediate-range the­
ater nuclear missile deployed in Eu­
rope in 1983. This special type of 
warhead, however, never went into 
production, and the Pershing II now 
is being removed from western Eu­
rope under terms of the Soviet­
American Intermediate-range Nu­
clear Forces arms agreement. 

The EPW effort has continued, 
however, with an Air Force require­
ment for some sort of strategic EPW 
laid out in official SAC Statements 
of Need ever since the mid-1980s. 

Designing a nuclear warhead that 
can withstand the shock of plunging 
many feet below ground before ex­
ploding is not an easy engineering 

task. DoE designers have appar­
ently encountered some problems 
in meeting all weapon require­
ments. Last year the program was 
split into two parts: a short-term, 
interim EPW and a strategic or long­
term EPW. 

The Nuclear Weapons Council­
a three-member group of top-level 
representatives from the DoD, the 
DoE, and the Joint Chiefs of Staff­
coordinates all nuclear production. 
It voted last year to move the inter­
im EPW into Phase III. Its design is 
classified, but it is likely that the 
interim weapon is an adaptation of 
an existing design, perhaps a stan­
dard bomb or reentry vehicle (RV) 
with a strengthened casing. 

Little is currently being done on 
the strategic EPW, a project in 
Phase II (feasibility study). It is be­
ing led by the Air Force with Navy 
participation. Studies are still ad­
dressing multilayer geology, target 
vulnerability, and warhead candi­
date selection. "Many of the organi­
zations involved in the project are 
waiting to see what happens on the 
interim EPW before committing 
additional effort on the strategic 
EPW," says one DoE document 
prepared for Congress. 

Past DoD statements indicate that 
an EPW might be a bomber-borne 
weapon, a ballistic missile RV, or 
both. Test details indicate that pos­
sible targets include Soviet ballistic 
missile submarines hiding deep in 
ice-covered, Arctic Sea bastions, as 
well as bunkers and land-based mis­
siles deployed in superhard silos. In 
1987, experimental-design earth 
penetrators were dropped onto sea 
ice and frozen tundra at various 
Alaskan sites. Upon hitting soil, the 
devices burrowed three to thirteen 
feet underground, depending on the 
altitude from which they were 
dropped. In ice, penetration was 
four to seven feet. 

The EPW may be the new weapon 
program closest to fruition, but it is 
far from being the only one under 
investigation. DoE and DoD studies 
are looking at next-generation meth­
ods for putting increasingly elusive 
strategic targets at risk. 

Hypervelocity Weapons 
The hypervelocity glide vehicle 

shapes up as a very-high-speed un­
manned aircraft, presumably a sort 
of reentry vehicle with wings. DoE 
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researchers expect that the hyper­
velocity glide vehicle will formally 
enter Phase I- of th, ir development 
proces , concept efinition, thi 
year. Until now, c· ·s project has 
been a joint Do /Defense Ad­
vanced Research ejects Agency 
program. Glide vc- hicle warhead 
studies are compleL and will under­
go a final review in 1991. "DoD ha 
several prime con ctors studying 
the airframe ," wrot Energy Under 
Secretary John Tue in response to 
a congressional que tion earlier this 
year. 

Another possible . ystem is a stra­
tegic relocatable t, get (SRT) ys­
tem. Ever since th USSR began to 
put ICBMs on whf· ls , the US has 
been struggling wil bow to locate 
and destroy them. Leaving the ca­
pabilities of the B-- and other pen- · 
etrating bombers , ide, not much 
progre s seems to have been made 
on developing ad, · need weapon 
capable of addressi g thi problem. 

A ballistic miss e SRI weapon 
could have some deterrent advan­
tages over a manne bomber. Faster 
time on target €OU mean less op­
portunity for the t, rget to run and 
hide. Still ay E ii c Arnett of the 
American A ocia ion for the Ad­
vancement of Scie ce 's arm con­
trol program "y have the vir­
tually insolvable roblem in the 
near term of finclin relocatabl.e tar­
gets before you blt t them. 

A joint DoD-D tudy in 1987 
held that required sensor and ad­
vanced weapons te hnologies were 
too immature and recommended 
against proceeding ith the project. 
Work on sensor improvement con­
tinues at the natior ' l labs. Officials 
may oon revisit t e question of a 
strategic relocatabJ target warhead 
study. 

One SRT weapo concept studied 
by ASMS official, would package 
an air-breathing ve 1icle inside a bal­
listic missile RV. Over a target area, 
the air-breathing n inicruise missile 
wou Id separate f1 m the RV and 
loiter in a search pattern. "The big 
dilemma ' says C lonel Kehl , ' is 
getting enough on- oard proces ing 
and sen ors. 

Another concep is the maneuver­
ing reentry vehi.cl1!, or ' MaRV. ' A 
MaRV was de i . ed for the Per-
hing Il. On the st . tegic level , how­

ever the concept o ~ a warhead using 
small flaps to jitter toward its targets 
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has yet to see serious development. 
In the past, designers have built 
some experimental models. The 
Mk. 500 Evader was flight-tested on 
Minuteman in the mid-1970s, and 
the Advanced Maneuvering Reen­
try Vehicle (AMaRV) was tested in 
the early 1980s. The designs are sit­
ting on the shelf. Paper studies are 
the only action currently going on in 
DoE's MaRV effort, and no experi­
mental activities are planned. 

The ABM Factor 
A big reason for the Pentagon re­

search into MaRV s in the 1960s and 
1970s was the continued Soviet 
modernization of its ABM system 
deployed around Moscow. If the 
USSR further upgrades its national 
ABM capabilities, officials claim, 
the Air Force can build MaRV s that 
can evade strategic defenses and 
maintain Peacekeeper-type accura­
cies. Building a maneuvering war­
head that improves on the Peace­
kee per 's circular error probable 
(CEP) would require a little some­
thing extra: real-time, terminal 
guidance from reconnaissance sat­
ellites. 

The Pershing II MaRV was capa­
ble of internal terminal guidance. 
An on-board radar took snapshots 
of the target area and compared it 
with digital target "pictures" stored 
in memory. Course changes were 
made until the two sets of pictures 
matched. Terminal guidance by ex­
ternal sources of information would 
be a far more difficult feat, especial­
ly at the much higher speeds of 
ICBM reentry, and could be the key 
not only to zero-CEP accuracy but 
also to the targeting of mobile mis­
siles and other relocatable assets. 

"How to get smarts in and out of 
the vehicle-that's the question," 
says Colonel Kehl. 

One obstacle is plasma buildup 
around RVs during reentry, a phe­
nomenon that disrupts communica­
tions signals. Antenna windows are 
also a problem. Signals are affected 
by window ablation (melting, vapor­
ization, or other damage). 

In recent months, much of the 
ASMS effort has focused on a more 
prosaic technology: a new ICBM 

guidance system. SAC's demands, 
coupled with congressional budget 
cuts in other technology areas, have 
made this the top priority. About 
ninety percent of the roughly $66 
million 1990 ASMS budget will go 
for guidance work. 

The aim of the new system is not 
to increase accuracy but to reduce 
cost. Air Force officials say the con­
stant maintenance required on cur­
rent-generation, mechanical, gyro­
based guidance sets is a big driver of 
ICBM operational budgets. Replac­
ing moving parts with solid-state 
components could result in virtual 
elimination of this maintenance 
need. It might allow SAC to keep 
missile guidance sets in a dormant, 
quick-alert mode, eliminating the 
twenty-four-hour-a-day, fully up­
and-running requirement. 

The new guidance set is sched­
uled to enter full-scale development 
in the mid-1990s. It will be a generic 
system capable of being retrofitted 
into Minuteman Ills. 

Work on penetration aids has also 
been continuing at ASMS, though 
the specific Minuteman penetration 
aid program has fallen prey to bud­
get cuts. In the past, penetration aid 
technology has focused on defeat­
ing radar-based ABM systems. To­
day, ASMS wants to learn how to 
deal with strategic defenses that in­
clude optical sensors. 

"We have an effort under way to­
day called 'Pyrotechnics' where we 
intend to do some flight tests," says 
Colonel Kehl. The point is to devel­
op the same database in the optical 
countermeasures area that already 
exists in the radar countermeasures 
area. 

Colonel Kehl says he's most frus­
trated by the lack of progress on the 
"target kill" part of his program­
the MaRV, SRf, and other RV tech­
nology projects that Congress bas 
moved to limit in the past. While 
lots of money bas been spent in 
ICBM R&D in recent years, most of 
it has been full-scale development 
money for Midgetman and Peace­
keeper, ·not dollars for cutting-edge 
work. "I really do think there is a 
need for a long-term commitment 
on the offense side," he says. ■ 

Peter Grier is a Washington-based defense correspondent for the Christian 
Science Monitor. His most recent article for A1R FoRCE Magazine was "Three 
Tracks for Simulation" in the August 1990 issue. 
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"Working with r.1e U.S. Air Force, 
our research tei at the Boeing 
High Technolo Center is 
developing mil · meter wave­
length technolo for advanced 
communications systems. 

''A major goal is the design 
of an antenna that can fit within 
the contours of low-signature 
aircraft. It's a major challenge. 
Although a great deal of progress 
has been made in miniaturization 

over the years, today's best anten­
nas still must extend through the 
skin of the aircraft. 

"The answer, however, is 
tantalizingly close. We now 
have an experimental device 



that is affordable, reliable and 
maintainable. It has capability 
equivalent to a large, sophisti­
cated antenna and radome, 
yet is no larger than a laptop 
computer. The next step is an 

operational, flyable prototype." 
Bernard). Lamberry, 

Boeing Associate Technical Fellow, 
Radio Freguen9:. Laboratof½ 
High Technology Center, 
Boeing Defense & SRace Group. 

WE'RE WITH YOU 
Boeing has been a partner 

in America's defense for more 
than 70 years. 

BOEING 



Maneuver, bility at high angle of attack 
can mean he difference between life 
and death. 

HigbA/pha 
By F. Cllfton Berry, Jr. 

M ANEUVERA llLLTY has long 
been a coveted characteristic 

in military aircraf designed for air­
to-air fighting. When aerial combat 
escalated through ut World War I 
fighter developm nt on both sides 
eesawed in an in. nse competition 

to achieve greate1 maneuverability. 
In the United Stares the quest for 
fighter aircraft m euverability and 
agility continueil through World 
War 11 and the Kcrean and Vietnam 
Wars to the prest t day. 

In broadest ter ms , maneuver­
ability" refers to r stained capabili­
ties for maneuve og based on spe­
cific factors such s speed turn rate 
(expressed in def ees per second), 
and power. Tbt term " agility" 
means transient aneuverability · 
that is, ability to e quick and un­
predictable whi e maneuvering. 
Agility is crucial to creating a win­
nfog edge in close-in fighter combat. 
A fighter that can outmaneuver an 
opponent and ma ·e fa t transition 
ha more chances to kill or evade 
the enemy. 

Having this ai•ility at so-called 
high angles of atl, ck-in technical 
term high alpha- can be a critical 
factor for succe in close air-to-air 
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combat. This capability is being 
demonstrated today in this coun­
try's X-29 and X-31 experimental 

· fighter programs and, to some ex-
tent, by a specially modified F/A-18 
[see box, p. 58]. "The bottom line 
is minimum time to shoot," says Lt. 
Col. William L. Gotcher, Jr., cur­
rent program manager for the X-29 
effort, run out of Air Force Systems 
Command's Aeronautical Systems 
Division (ASD) at Wright-Patterson 
AFB, Ohio. "The degree of maneu­
verability at a high angle of attack 
could be the difference between kill­
ing and being killed." 

Inevitably, much aerial combat 
will occur at close quarters, with 
adversaries operating within visual 
range of one another, armed with 
missiles and guns. Why will close-in 
combat occur, when so much tech­
nology is available for long-range 
fighting? There are several reasons. 
One is the existence of "rules of en­
gagement." US authorities may re­
quire confirmed visual identifica­
tion of an enemy before allowing US 
aircraft to fire. In addition, US 
fighter pilots may be surprised by 
low-observable enemy aircraft with 
substantial EW capabilities and be 
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forced into a close-i fight. Finally 
what begins as a 1 ng-range fight 
may deteriorate int• a close-in en­
gagement. 

A few key facton will determine 
the outcome of L h an engage­
ment. Quantifiable actors include 
power speed, level of aircraft vis­
ibility, and agility. With superior 
power and speed o can decline an 
engagement and fig1 t another time, 
or one can overtal · and blast an 
opponent before he can react. The 
value of low visibility is obvious . 
The subject of agility however, is 
more complicated. 

Four Possibilities 
E very fighter ai rcraft has four 

possibilities for ma euver. They are 
pitch, or moveme t up and down 
about a plane's lateral axis; roll, or 
movement about f e longitudinal 
axis· yaw, or move, ent around the 
vertical axis ; and hange in air­
speed. The pilot wa ts to be able to 
use any or all of th se possibilities 
to maneuver his · ircraft to win. 
He wants to sho first and he 
wants his first sl ot to kill . He 
should be able to point his aircraft s 
nose at any time an 1 get off an accu­
rate shot. 

The traditional auge of agility 
has been a fighter 's urning ability. If 
the tum rate of a pzrticular airplane 
is higher than that f an opponent s 
then in a close-inf ht , its pilot will 
be able to tum insi · the enemy and 
point his aircraft nose- and its 
missiles and guns-at the enemy 
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sooner than the enemy can recipro­
cate. The highest airspeed at which 
a given aircraft can execute a turn is 
called its "corner speed," expressed 
as a Mach number. Exceed the cor­
ner speed, and both aircraft and pi­
lot are subjected to excessive G­
forces-forces that can rip off the 
wings or render the pilot uncon­
scious. 

However, the pilot might be turn­
ing at an acceptable corner speed 
and attempt to tighten the turn, in 
order to quickly point the nose of his 
aircraft at the enemy aircraft. He 
does this by applying back pressure 
on the stick. That also will increase 
the G-load on the airplane. Again, 
the aircraft and the pilot risk ad­
verse consequences, one of which is 
stalling. 

The angle of attack is the angle 
formed by the longitudinal axis of 
the airplane and the direction of the 
relative wind [ see diagram below]. 
Normal angle of attack (AOA) in 
cruising flight at one G is about five 
or six degrees. Current fighter 
wings stall at about fifteen degrees. 
At higher angles of attack, the air­
flow separates from the wing sur­
face, sending lift to nearly zero and 
increasing drag dramatically. 

In earlier aircraft the wing pro­
vided almost all of the lift, and, 
when the wing stalled, the aircraft 
fell. However, aircraft fuselages 
also provide lift. Therefore, with 
modern fighters, in the post-stall sit­
uation the pilot is flying a fuselage 
that is still providing lift, but the 

Angle of Attack 

drag of the entire structure exceeds 
engine thrust. 

If a pilot had at his disposal an 
airplane that could remain fully un­
der control, in all three maneuver­
ing axes, beyond today's expected 
stalling point, then he would have a 
terrific advantage against an enemy 
whose airplane was bound by the 
usual fighter performance param­
eters. He could turn and point more 
rapidly and still keep control of his 
aircraft . 

Very High Angles 
That's where the X-29 and X-31 

programs come in. Both are tech­
nology demonstrator aircraft pow­
ered by single General Electric 
F404 augmented turbofan engines. 
Both aircraft are increasing the po­
tential for control at very high an­
gles of attack through innovative ap­
proaches to the challenge. 

Two X-29 aircraft were built by 
Grumman, under contract to the Air 
Force's Flight Dynamics Laborato­
ry. NASA's part of the job is to per­
form the flight tests. Some compo­
nents are from existing aircraft (the 
forward fuselage is from the F-5, 
landing gear and other parts are 
from the F-16), combined with new 
·technologies such as fly-by-wire 
flight controls and use of graphite 
epoxy composites for the wing cov­
ers. The wings are swept forward 
instead of back, giving the X-29 its 
unique appearance. The composite 
wing covers are aeroelastically tai­
lored; that is, they resist twisting 
under maneuvering loads. 

Why forward-swept wings? In 
flight, the airflow over the forward­
swept wing flows in toward the root 
of the wing instead of out toward the 
wingtip. The wingtips, and the aile­
rons out there, are in less disturbed 
flow at high angles of attack. The 
consequence is better control re­
sponse, both at low speeds and at 
high angles of attack. Also, because 
of a supercritical airfoil, less sweep, 
and natural mass distribution to 
achieve area rule, drag in the tran­
sonic maneuvering range is twenty 
percent less on the forward swept 
wing, giving higher performance for 
a given engine size. 

Other new X-29 technologies in­
clude a discrete variable-camber 
wing, dose-coupled canards (in line 
with the wing), thirty-five percent 
longitudinal instability, triplex dig-
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ital fly-by-wire flight-control sys­
tems, and horizontal movable 
strake flaps alongside the engine ex­
haust nozzles. The thin super­
critical wing reduces buffeting and 
drag at transonic speeds. The seg­
mented variable-camber flaps on 
the trailing edge of the wing change 
its effective curvature in flight to 
achieve the best combination of lift 
and drag for the several conditions 
of takeoff, cruise, maneuver, and 
landing. The devices act as flaps 
when moved together and as aile­
rons when moved asymmetrically. 
Forward of the wings, and in line 
with them, are the variable inci­
dence canards. They are the prima­
ry pitch control surfaces but act in 
concert with the strakes and wing 
flaps. 

The X-29's advanced flight-con­
trol system is fly-by-wire, three dig­
ital channels backed up by three an­
alog channels. Inasmuch as the 
X-29 is statically unstable and re­
quires constant control inputs for 
stability, the system transmits up to 
forty commands per second to the 
control surfaces. 

In the X-29, new technologies are 
integrated to provide a look at the 
future. They provide low approach 
speeds and low-speed control, 
meaning more fields for operation; 
transonic aerodynamic efficiency, 
leading to smaller and lighter air­
craft; and reduced wing twist, lead­
ing to simplified designs. 

Most important for the fighter 
community is the X-29's improved 
agility; that is, unrestrained air­
combat maneuvering at far higher 
angles of attack than previously ex­
perienced. 

How high is a high angle of at­
tack? There is no simple answer; it 
depends on the pilot's resource­
fulness and ability to keep the air­
craft under control. For example, 
the F-16 has a built-in angle of attack 
limiter, which prevents the plane 
from exceeding an angle of attack of 
twenty-five degrees. 

The flight-control system of X-29 
No. 1 was set for a maximum of 
twenty-four degrees angle of attack. 
In its four years and 242 flights end­
ing in December 1988, the aircraft 
flew repeatedly at twenty-two de­
grees AOA. 

However, X-29 No. 2, which first 
flew on May 23, 1989, at Edwards 
AFB, Calif., has in its first forty-
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The Grumman-built X-29 Advanced Technology Demonstrator aircraft's forward-swept 
wings and advanced flight technologies allow unrestrained maneuvering at very high 
alpha. The second X-29 built achieved a sixty-six degree angle of attack. 

four flights flown at angles of attack 
as high as sixty-six degrees. The 
test program will take the aircraft to 
forty degrees AOA while it keeps 
the ability to maneuver in roll, 
pitch, and yaw. After that, it will 
demonstrate only pitch control at a 
seventy-degree angle of attack. 

Says NASA's chiefX-29 test pilot 
Steve Ishmael, "The controllability 
is very good up to the maximum lift. 
Even up to a sixty-degree angle of 
attack, we have not yet found any 
reduction that is very sharp in ma­
neuverability." Col. David McLoud 
of Tactical Air Command headquar­
ters, Langley AFB, Va., also has 
flown the X-29. His conclusion: 
"Slow-speed, high-alpha maneuver­
ing is where the X-29 would most 
probably outperform current front­
line fighters." 

Colonel Gotcher, the X-29 pro­
gram manager, is dual-rated in fight­
ers and helicopters and is a graduate 
of the US Navy Test Pilot School. 
Colonel Gotcher has been involved 
with test and evaluation at ASD for 
more than six years and has headed 
the X-29 program for more than two 
years. In his view, the X-29 high­
AOA technology demonstrator pro­
gram offers a very simple aerody­
namic solution to achieving agility 
at high angles of attack. The pro­
gram is critical to assess the tactical 
maneuvering advantages of the ca­
pability and to identify any critical 

limitations. At the same time, he 
maintains, the program helps to ad­
vance knowledge by providing data 
that will aid in calibrating future de­
signs and defining agility. 

X-31 's Fast Start 
It's not just the X-29 program, 

however, that is now pushing the 
frontiers of the tactical fighier art. 
One of the first undertakings to get 
going under the Nunn-Quayle pro­
gram for joint US-NATO research 
and development was the Enhanced 
Fighter Maneuverability (EFM) 
project, embodied in the X-31 dem­
onstrator aircraft. It is sponsored by 
the Defense Advanced Research 
Projects Agency and managed by 
the Navy. Rockwell International of 
the US and MBB of West Germany 
are the associate contractors. The 
X-31 uses thrust-vectoring of the 
engine as the approach to post-stall 
agility. 

The project builds on research on 
post-stall performance conducted 
by MBB since 1977 and on Rock­
well's experience with "X" aircraft 
and its "HiMAT," the Highly Ma­
neuverable Aircraft Technology air­
craft. 

The X-31 program has moved 
along swiftly since concept feasi­
bility was determined in 1986. De­
sign, fabrication, and assembly of 
the first aircraft ran through 1987-
89, with rollout of X-31 No. 1 on 
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March 1, 1990. The number one air­
craft was ready to fl y in August. The 
number two aircra -t has rolled out 
and was being read ed for first flight 
in early autumn. 

The aircraft has upersonic capa­
bilities built in an~ is designed to 
handle maneuver stress at nine Gs · 
however, the tecl ology demon­
stration program f ights will all be 
subsonic, up to Mach 0.9 , and a 
7.33-G limit will b observed. 

The X-31 confii, ration evolved 
from separate des igns by the two 
contractors. MBB' computer mod­
els and wind-tunnel tests produced 
designs that could etain control au­
thority beyond the· stall . ~ockwelJ 
contributed its kn< wledge from the 
HiMAT project aud from an inde­
pendent R&D program dubbed 
SNAKE (for SupcrNatural Kinetic 
Enhancement). It · R&D led to a 
conviction that th st-vectoring of 
the engine exhaus was essential to 
maneuvering in the post-stall ·condi­
tion. A simple rr ans to achieve 
thrust-vectoring v. s availab1e. The 
Navy had provided it in an ad­
vanced F-14 by i'lserting paddle 
into the stream oft e fighter 's F404-
GE-400 engine. 

The ultimate X-31 design makes 
maximum use of "xisting systems, 
and forty-three pe cent of its weight 
is from parts of th•;! F-16, F-16XL, 
F/A-18, and V-22 ·1ircraft. The con­
figuration is modified from MBB's 
proposal for the l uropean Fighter 
Aircraft (EFA), wi'lh a double delta 
sweptback wing , ·ith both leading 
and trailing edge f aps. Controllable 
canards are moun :don the forward 
fuselage. Wings re covered with 
lightweight carbo n fiber compos­
ites. Such compo ·ite materials are 
also used on can:trds, vertical sur­
faces, and thrust- vectoring paddles 
for the F404 engi e. 

Controls integr te flight and pro­
pulsion functions otally. This is def­
initely new techn 1logy and has re­
quired a hefty loaJ of new software, 
but results in true integration of the 
controls and ease l pilot work load. 
This approach ai m ensures that the 
aircraft's maneuverability is max­
imized. 

The flight-test program for the 
X-31 will compri e 418 flights and 
nearly three yean of effort, from au­
tumn 1990 to mic -1993. After eigh­
teen initial airwor thiness flights, the 
aircraft will ma ~e eighty flights 
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Fifty-Five Degrees for HARV 

The eKtretne com~ of~ airflows at high angles of attack cannot.be 
moifeled ~~ durm.g the ~process. Therefon,, an alfl)lal:le'sehatacler!­
isllcs Nriialn ~ Until It begins flying. Sy obtaining real flight-test lnfo,ma. 
tlon wtnd-tun"QI and cornput(W ~ can be vallelaled. 
~ mkl-1987 the National Aeronautics and Space Administration (NASA} bQs 

.,_. conclucllma a~ flight research program on high angle otattacl< at 
Its Dryden Fllgbt Resa-,ch facllltyat l:dwardeAFB, Caltf. The HlghAngleofAttack 
Research Vehicle (tiAFIV) Is a preproduction F/A-18 Hornet on loan from tht ~ 
~ otiose the F/A-:18 because It has no 11(1918 of attack restrictions at nonna, 
center ot gravity~ 

NASA has ~ Phase One of the ftl888tCh program. tt consisted of 101 
flights foi: visual studle$ of ~rftOw at~les of attack up to flfty-flve:degrees. NASA 
sclentls&s and technicians modified the torwana ftisetage of the F/A-18 to emit 
~~flvmsmatlpot1Sithesmokewouldfollowlhea{rflow~ 
Thay* ecp,~Ute nose'of the plane with 500 tiny hole& from Which 'aif'oll­
~ d)18 could l:le "1easad n flight, Finally, they taped short place$ of Jl'ffllOriffie 
Ff~ 8. Alrf,low ~ made vlaible-.t,y these techniques, W8l9 recorded on film 
and vkkk> for~ with compw..- and wind-tunnel predJctlons. Addition.al 
data came lrorri specl8I sensors that measured p18SSUra vanatlons. 

Phsse 1wo. which NASA will continue for two ~ . focuses on eYalualion of 
thnist-wctorfng for I~ "'8118Uverablllty at moderate angles of attack and 
control at high engle& of attack approaching seventy degf889. The plane vector,s 
qlnelhl\lSt by using paddles ol lnconet metal mountecl on the airframe near both 
engfne exhausts. Special softwal8 and modified flight-control somputers.enabfe 
the pilot to command the optimum combination of flight COl'ltrol and ~ 
thrust. 

For Phase Three, ~le strskes will be mounted on bcffh sides of the ain:ndt 
nose. The-strakes will measure four feet long and six il'lches wide and will provide 
yaw control at l:tlgh qle& of attack. The strakes will be folded flush against the 
aircraft skin at low qles of attack and will deplO)' fully at higher qles of attack in 
order to Interact with the \'Ol'tlces along the nose and produce side forces. Phase 
Three will run from 1992 to 1994. 

within the conventional envelope , 
all from the Palmdale, Calif., facili­
ty. The next step is to explore the 
post-stall envelope in 200 flights, 
first at Palmdale and then at the 
Naval Air Test Center at NAS Pa­
tuxent River, Md. 

When those flights have been 
completed, the X-31 will be flown 
another eighty times to determine 
the optimal enhanced fighter ma­
neuvering capabilities and to devel­
op tactics. FinaUy, the aircraft will 
go through forty flights in a general 
tactical evaluation-the acid test of 
how much tactical advantage has 
been created by the enhanced ma­
neuverability program. 

At the X-31 rollout earlier this 
year, Rep. Denny Smith , an Oregon 
Republican and former Air Force 
pilot, maintained that the new dem­
onstrator could have a big impact on 
future air combat. "From my own 

days as a fighter pilot ," the Con­
gressman observed, "I can say that 
getting close and shooting has been, 
and wiill remain, the staple of aerial 
combat. The X-31 will teach us vital 
lessons about maneuverability that 
we can apply to the design or the 
modification of future aircraft." 

As is the case with most flying 
technology demonstrators , the X-29 
and X-31 will probably never be­
come series-production fighter air­
craft. But it is a sure bet that the 
technologies they demonstrate will 
eventually find widespread applica­
tions. If some or any of those tech­
nologies can be applied to existing 
F-15 , F-16, F-14, and F/A-18 air­
craft, the US will be able to achieve 
improved air combat performance 
at a bargain. Over the long haul, 
those technologies are virtually cer­
tain to find their way into new gener­
ations of aircraft. ■ 

F Clifton Berry, Jr. , is a former Editor in Chief of A1R FORCE Magazine. He saw 
USAF service in th e Berlin Airlift, 1948-49. Later, he was a paratrooper and an 
officer in the 82d Airborne Divis ion and served in Korea and Vietnam. His most 
recent artic le for this magazine, " The Push for Fighter Engines," appeared in 
the January 1990 issue. 
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The CFM56 Engjne ... Proven Value 

Victory Over Time 
The most durable military/ commercial jet engine 
in service stays on wing as long as 15,000 hours ... 
the CFM56. 
It answers the call to power a wide variety of appli­
cations from commercial airliners, to military 
tankers, transports, A WACS, reconnaissance, and 
VIP executive aircraft. 
And through re-engining programs, like the KC-135R, 
the CFM56 cost-effectively increases the range and 
payload capability of existing aircraft and extends their 
lives well into the 21st Century ... while satisfying 
the safety, environmental and performance demands 
required of today's modern aircraft. 
CFM56 ... Value That Grows With Time. 

cfm O international 
A joint company of SNECMA, France 
and General Electric Co., U.S.A. 



From the h nds-off launch to the low­
margin Ian ing, there's no boredom in 
flying the /A-18. 

net 

A s the pilot ol a Navy F /A-18 
Hornet strike fighter prepare 

to go to war, he d s a very trange 
thing. With his en ines roaring and 
his plane strainin to break loo e 
from the catapult oke that hold it 
to the aircraft can ier deck, he very 
deliberately lift hi hands from the 
control and grab e handholds on 
his canopy. 

Then suddenly the catapult 
snaps forward , ancl in the blink of an 
eye, the plane is Lrled into the air. 
In that violent mo ent, it is safer to 
leave the flying t the plane' com­
puter and its built-in sensors. Only 
when the plane I aches its flying 
speed of 125 kn s does the pilot 
bring his right ban back down onto 
the control stick etween hi legs 
grasp the thrott e with his left 
hand , and becom1 something more 
than a passenger. 

He banks sha ly away from the 
ship and begin a teep climb to alti­
tude. Beneath the wings of the Hor­
net conceived b, the Navy as an 
airplane that wou d excel as both a 
Light bomber and fighter, hangs a 
full load of iron b mbs, smart mis­
sile and AIM-7 Sparrow and 
AIM-9 Sidewind r air-to-air mis-
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By Orr Kelly 

siles. Even with this 17,000-pound 
burden, the twin-engined Hornet 
handles with remarkable agility. 

At 30,000 feet, the pilot levels off. 
The attacking group forms up into a 
battle box with two Hornets in the 
lead, 4,000 to 6,000 feet apart, fol­
lowed by one or two trail sections of 
two planes flying three to four nauti­
cal miles back. All the attacking 
planes carry bombs or air-to-ground 
missiles. If jumped by enemy fight­
ers, they must defend themselves 
with their air-to-air missiles and 
their 20-mm M61A Gatling-type 
guns. 

When the Hornet was born in the 
early 1970s, many experts thought 
the Navy needed two planes: a 
bomber and a lightweight fighter. 
The Navy resisted strong pressure 
to adapt the Air Force F-16 fighter 
for carrier use. Instead, it commis­
sioned McDonnell Douglas and 
Northrop to convert Northrop's los­
ing entry in the Air Force competi­
tion into a plane that would be both 
fighter and bomber for both the 
Navy and the Marine Corps. Other 
Navy bombers routinely fly with an 
escort of fighters. The Hornet, ca­
pable of switching in a moment from 

With each aircraft's 
wings folded to a span 

of a mere twenty-seven 
feet, six inches, an im• 

pressive phalanx of 
FIA-18 Hornets lines up 

on the bow of USS 
Midway (CV-41) after a 

recovery. The Hornet has 
proven to be adept in 

both air-to-air and 
air-to-ground roles. 
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a bomber to a fight r is what the 
Navy calls ' self-esc rting. ' 

At about a hun ,.ed miles from 
the target the battl box splits up. 
Each of the two- lane sections 
takes a different rout , adjusting air­
speed to reach the g al from differ­
ent directions about twelve minutes 
later. In the final d to the target, 
the Hornets hug th earth to avoid 
detection by enemy radar. 

Frightened and Uncomfortable 
Going into comba. the pilot is fly­

ing fast and low. h e is frightened 
and uncomfortable, buffeted by the 
rough air close to :he ground and 
driven into his seat JY gravity as he 
jinks the plane to a ,oid antiaircraft 
fire . 

Suddenly, he is ~l.o e to the tar­
get. He may have as little as twenty 
seconds to identify the target , lock 
on his radar, relea e his weapons, 
and escape. 

Other members f bis squadron 
flash by in maneu 'ers as precisely 
timed as any-perfo1 ed by the Blue 
Angels. If he is a 1Jment too early 
he risks a midair c · llision. If he is a 
few seconds too la .. , the fragments 
of a friendly bomb I ay blow him out 
of the sky just ass rely as an enemy 
missile would. 

In a well-coord inated attack a 
flight of Hornets is · and out of the 
target zone in a fe, · seconds flying 
at different altitude and from differ­
ent directions, pr eating a dizzy­
ing problem for th defenders. 

This is a distinct change from the 
recent past when standard tactics 
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called for a thirty-second separation 
between attacking planes-time for 
bomb fragments to fall back to earth 
before the next plane attacked, but 
also time for gunners on the ground 
to aim and shoot at the follow-on 
attackers. 

The obvious solution was to race 
toward the target at a low altitude to 
prevent detection, then pull up 
sharply above ground fire and bomb 
fragments. The planes would need 
only a few seconds of separation. 
The Navy's older bombers didn't 
have the energy for such a maneu­
ver. As pilots experimented with the 
F/A-18 with its two powerful Gener­
al Electric F404 engines, they found 
they had energy for a new trick­
the "Hornet high pop." 

In this tactic, the pilot begins his 
attack about five miles out, less thc.n 
200 feet above the ground, and fly­
ing about 600 miles an hour. As he 
approaches the target, he jams the · 
throttles full forward with his left 
hand to kick in his afterburners, 
pulls hard back on the stick, and 
streaks upward at a forty-five-degree 
angle to 10,000 feet. There, well 
above the threat af small-anns fire 
and the fragmentation envelope, he 
rolls upside down, recovers, and 
drops his bombs from about 8,000 
feet. Other Navy attack aircraft (the 
A-6 and A-7) can :;,erf orm the pop­
up and roll-over maneuvers. How­
ever, only the Hornet has enough 
energy to ascend to such a high al­
titude so rapidly. 

To a nonpilot, it would seem sim­
pler to pop up and then push the 

nose back down without rolling up­
side down. There are two reasons 
for the roll. One is that the plane can 
stand about five times as much pres­
sure exerted toward the bottom of 
the plane as it can in the other direc­
tion, so the pilot can point his nose 
at the target much more quickly. 
The other reason is that popping up 
and back down subjects the pilot to 
the discomfort of negative gravity. 
Blood rushes to his head, and his 
lunch heads in the same direction. 

The Hornet pilot is at his most 
vulnerable in the few moments he 
spends in the heavily defended area 
of the target. His work load is enor­
mous: He must fly and navigate the 
plane, locate his target, drop his 
bombs accurately, watch for surface-

The Hornet pilot must 
shoulder an enormous 
work load. Besides 
flying, he must watch for 
enemy fighters and mis­
siles, drop his bombs ac­
curately, and join up with 
his squadron for the 
flight back to the carrier. 
It was only after a Jong 
and bitter debate that 
the Navy traded the ad­
vantage of another pair 
of eyes for the lighter 
weight and smaller 
dimensions of a 
single-seater. 

to-air missiles and enemy fighters, 
and join up with his squadron mates 
for the flight back to the carrier. 
Only after a long, bitter debate did 
the Navy decide to make the basic 
Hornet a one-man plane, trading the 
advantage of another pair of eyes for 
lighter weight and a smaller aircraft. 

The Glass Cockpit 
Three innovations-since widely 

adopted in other planes-made it 
possible for the one-man Hornet to 
be both a bomber and a fighter. First 
is the Hughes APG-65 programma­
ble radar. With a slight movement of 
the thumb of his right hand where it 
rests on the control stick, the pilot 
can switch his radar and all his 
weapon systems from air-to-ground 
to air-to-air. In the past, if he could 
do it at all, it took the pilot many 
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With the aid of a flight-deck director, an FIA-18 completes final lineup with the 
catapult in preparation for takeoff. Seconds later the pilot will remove his hands from 
the controls, because during the violent takeoff from the carrier deck, it is safer to 
leave the flying to the plane's computer and its built-In sensor. 

seconds to reconfigure the plane as 
a fighter. 

Eugene C. Adam, the McDonnell . 
Douglas engineer who is the father 
of the Hornet's innovative cockpit, 
says, "If you're in navigation or air­
to-ground mode, if someone jumps 
you, you move that switch in any di­
rection and the whole plane reverts 
to air-to-air. The computer says, 
'This guy wants air-to-air now!' In 
less than half a second, yon have it." 

Adam's "glass cockpit" was the 
second crucial innovaticn. Three 
cathode-ray tubes replace most of 
the old round "steam gauge" dials 
familiar to generations of pilots. 
These screens display all the inf or­
mation the pilot needs to fly the 
plane and use it as a fighting ma­
chine. Whatever information the 
pilot needs at any moment can be 
projected onto his head-up display 
(HUD), so it appears to be floating 
out in space, where his eyes are fo­
cused in his search for enemy planes. 

Coupled with the programmable 
radar and the glass cock:;Jit is the 
hands on throttle and stick, or 
HOTAS, system. With all the criti­
cal control switches on the stick or 
throttle, the pilot never has to let go 
of the controls to fly or fight. 

first choice is to knock it out with a 
quick missile shot. 

What if the first shot misses, and, 
as the pilots say, "the bogey is alive 
at the pass?" There may be no 
choice but to fight. At that moment, 
as the Navy's training manual says, 
"you are so scared you want to 
puke, and your IQ drops to four­
teen." 

It is also at that moment, as the 
two planes hurtle past each other at 
a combined speed of more than a 
thousand miles an hour and so close 

that the two pilots can actually see 
each other, that skill and training 
pay off. Does the other pilot have a 
gun? Is he carrying missiles? Then 
stay so close he won't have room for 
the missiles to arm themselves. 
What is his energy state? If he is 
making very tight turns, he is bleed­
ing off energy at a rapid rate and 
may not be able to respond to your 
next maneuver. Is he pushing his 
plane to the limit, or is he holding 
something in reserve? Most critical: 
How good a pilot is he? 

In the past, a pilot in a dogfight 
'had to estimate the distance to his 
target and then use his gunsight to 
calculate how far in front of the oth­
er plane to aim so the bullets would 
arrive at the right moment. 

In the F/A-18, the plane's radar 
measures the distance to the other 
plane and the computers do all the 
calculations with much more preci­
sion than the pilot could do them in 
his own mind. The computers even 
calculate how long a bullet will take 
to reach the target and how far the 
other plane will fly in that time. 
When the radar is locked on to the 
other plane and it is within range of 
the gun or one of the missiles, a 
strobe light on the HUD flashes 
"SHOOT ... SHOOT ... SHOOT." If 
the pilot presses the trigger on the 
stick, a hit is almost certain. 

Seven-to-One Advantage 
A Hornet pilot is justified in be-

Once the pilot drops his bombs, 
he immediately moves his right 
thumb to prepare to deal with ene­
my fighters. His goal is to avoid a 
fight and get away as fast as possi­
ble. If he sees a hostile fighter, his 

Two Hornets perform a fan break maneuver, demonstrating the aircraft's agility, which 
It retains to a remarkable degree even while carrying up to 17,000 pounds of 
ordnance. The Hornet is so capable that an F!A-18 pilot Is JusUtled In believing that 
the odds at the beginning of a dogfight are seven to one In his favor. 
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lievingthat, as a dogfight begins, the 
odds in his favor are about seven to 
one. But he faces not just one ene­
my-the hostile pilot. He also faces 
another, more insidious enemy­
time. Each second the fight lasts, 
the odds drop precipitously. The 
prodigious flow of fuel through the 
afterburners curtails the pilot's op­
tions, and a dogfight is like a big ne­
on sign, drawing attention to itself. 

Picture two planes involved in ae­
rial combat. They fly up and down, 
around and around , all the time 
twisting and turning, losing energy 
and moving slower and slower. As 
the fight degenerates in this way, the 
Hornet, which has superior perfor­
mance at very high angles of attack, 
has the advantage. But if the pilot 
cannot exploit that advantage quick­
ly, he is in deadly trouble. With each 

The fireball of an exploding plane is 
a magnet for hostile pilots. If a fight 
becomes prolonged, the wise pilot 
turns his thoughts to the best way to 
bug out and go home. 

The key to a successful bugout, as 
with everything connected with ae­
rial combat, is a poorly understood 
quality called situational aware­
ness. Basically, it means the ability 
of a pilot to carry in his mind a total 
picture of what is going on around 
him. 

Imagine how critical it is for a pi­
lot to have a full grasp of the situa­
tion when he tries to leave the scene 
of a dogfight, whether or not he has 
scored a victory. How much fuel 
does he have left? How many ene­
my fighters are in the area, and 
where are they? Are there any 
friendly planes to provide protec-

10,000feet 

~ 

Executing a "Hornet high pop," the pilot 
begins his attack at about 200 feet, 
flying at about 600 mph. Nearing the 
target, he climbs abruptly to 10,000 
feet, rolls, recovers, and drops his 
bombs from about 8,000 feet. 

twist of the planes, there is a flash of 
wing, calling attention to the fight. 
Every enemy pilot within a ten-mile 
radius-314 square miles-can be 
there within a minute. By that time, 
the odds of survival are.one to one at 
best . If the fight lasts two minutes, 
the circle of danger expands to more 
than 1,200 square miles. 

The first goal of a pilot who finds 
himself in a dogfight is a quick kill­
the quicker the better. But even a 
quick victory can be dangerous. 
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tion? Most basically, he must know 
the way to the aircraft carrier. 

Successful fighter pilots have this 
kind of awareness almost by in­
stinct. Air Force Col. (later Brig. 
Gen.) Robin Olds , an ace in World 
War II and a near-ace (four MiGs de­
stroyed) in Vietnam, is often cited 
as a pilot who had an uncanny abili­
ty to keep track of everything that 
was happening, even when fighting 
for his life. In one instance over 
North Vietnam, Colonel Olds was 

busy fighting two MiG-17s. Ten 
thousand feet above them, another 
American plane made a slashing 
gun attack on a MiG. Colonel Olds 
calmly radioed congratulations on a 
nice shot. 

Stressful Landing 
An Air Force pilot who success­

fully leaves the scene of a dogfight 
looks forward to setting down com­
fortably on a long runway. For the 
carrier pilot, the stresses he faces 
in a nighttime landing may exceed 
those of combat. 

First comes the task of locating 
the carrier. The pilot knows where 
the ship is supposed to be, but it is 
his job to find his way aboard with­
out radio chatter or a radar beacon. 
For maximum security against en­
emy attack, the Navy routinely op­
erates in total EmCon, or emission 
control, with every electronic emis­
sion that might betray the ship's 
position-or help the pilot find his 
way home-turned off. The pilot 
must find his place in the landing 
pattern and come aboard "zip lip," 
without a word spoken. 

As a pilot returning from a com­
bat mission banks his Hornet and 
turns toward the carrier, ten miles 
ahead, for a nighttime landing, ev­
erything seems to happen in slow 
motion. The carrier comes into view 
as a postage-stamp-sized appari­
tion, floating in the darkness. A sin­
gle line of strobe lights marks the 
centerline of the deck. A vertical 
line of lights-the drop light­
marks the stern. There is a faint 
glow off to the right from the sodium 
vapor lights around the island struc­
ture . 

Just to the left, a round amber 
light-the "meatball," part of the 
Fresnel landing system-is cen­
tered between two green lines if the 
pilot is on the proper guide slope. 

The pilot concentrates on three 
things: his airspeed, the centerline 
of the deck, and the meatball. On a 
dark night, there is no horizon and 
there are no other points of refer­
ence except those disembodied 
lights hanging out there in the dark­
ness. 

If the pilot flies so the lights mark­
ing the center of the deck form a 
straight line with .the vertical lights 
on the stem, he is properly lined up 
for his landing. Most crucial of all is 
the meatball. If the pilot comes in 
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The stress of landing on 
the tiny, moving target of 

the ca"ier deck may 
equal the rigors of air-to­

air combat. The pilot, 
with a minuscule margin 

for e"or once 
touchdown is made, 

must fight his natural 
instinct to slam on the 

brakes, which would 
send the plane 

careening down the 
deck and into the sea If 
he somehow missed the 

a"esting wire. 

too high, he will miss the arresting 
wires and have to go around again. 
If he comes in too low and does not 
add power in time, he risks crashing 
into the stern of the ship. 

As the pilot comes closer to the 
carrier, it becomes obvious that he 
is pursuing a moving target. Not only 
is the carrier moving away from him 
into the wind at some thirty-five 
miles an hour, but also, since he is 
headed for an angled deck, his land­
ing area is moving away from him at 
an angle. This means that not only 
must he fly in a curve to compensate 
for the movement of his landing 
place, but he must also compensate 
for a crosswind caused by the fact 
that the deck is at an angle to the 
movement of the ship. 

Landing on Less 
The space for which he is headed 

is tiny. The runway of a military jet 
airfield may well be more than two 
miles long. The angled landing deck 
on a carrier such as USS Coral Sea 
(CV-43), one of the first to take the 
Hornet to sea, is only several hun­
dred feet long. Within the length of 
this deck, the pilot must put his air­
craft down and come to a stop in a 
space only 120 feet long. For a plane 
crossing the stern at 200 feet a sec­
ond, that is only a fraction of a sec­
ond 's worth of space in which to set 
down. Width of the landing area is 
also critical. Other planes are 
parked on both sides of the deck, 
leaving a strip only eighty feet wide. 
This means that if a Hornet, with a 
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wingspan of thirty-seven feet, is 
more than a few feet to one side or 
the other of the centerline, it is prob­
ably going to break something. 

Normally, the meatball is set so 
the plane will catch the third of four 
cables stretched across the deck. 
For a perfect landing, the pilot must 
maneuver his plane so precisely 
that, when he crosses the stem, his 
tail hook is 14.5 feet above the deck 
and his head passes through an 
imaginary three-foot square. 

In those last few moments, what 
had been an almost leisurely pro­
cess changes abruptly. Everything 
goes into fast motion. The shape of 
the carrier looms out of the dark­
ness, lights flash past, and the land­
ing gear crunches down on the deck. 
If the pilot has been focusing almost 
all his attention on the meatball, as 
he should, the touchdown will come 
as an abrupt surprise. 

The natural instinct, at that mo­
ment, is to cut off the engines, slam 
on the brakes, and stop. But what if 
the tail hook has missed the wire? 
Following one's instinct would send 
the plane careering down the deck 
and off into the sea. Instead of try­
ing to stop, the pilot does just the op­
posite: He tries to fly. He slams the 
throttles forward and steels himself 
to go hurtling off into the darkness 

to make another landing attempt . If 
he has caught the cable, the sudden 
burst of power from the engines 
forces him backward, and then he is 
thrown forward hard against his re­
straining harness as the plane stops. 

Quickly he releases the cable, 
folds the plane's wings, and moves 
forward to make room for the next 
plane. Then follows an experience 
that many pilots find even more 
stressful than the landing itself. A 
teen-aged member of the deck crew 
waves the pilot forward with a light­
ed wand. As the pilot taxis toward 
the bow of the ship, he feels his 
wheels slip on the oily deck. On­
ward the baton beckons him, into 
the darkness. At the edge of the 
abyss, he pivots and parks with the 
tail hanging out over the ocean. 
Even pilots with hundreds of land­
ings to their credit make those last 
few movements with one hand on 
the ejection handle. They know 
that, if the plane slips over the side, 
the only realistic chance of survival 
is to eject and hope to be rescued. 

With experience , daylight land­
ings become fairly routine, even 
fun. But a pilot's feelings during a 
nighttime landing are never far from 
the edge of sheer terror. Even those 
with hundreds of landings to their 
credit think about dying. ■ 

Orr Kelly, a Washington-based writer, covered the Pentagon for the Washington 
Star and for US News & World Report. This article is adapted from his book, 
Hornet: The Inside Story of the F/ A-18, and is reprinted with permission of 
Presidio Press. Copyright 1990 by Orr Kelly 
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From Donald Duck to the Hat in the 
Ring, official archives register nearly 
9,000 unit emblems. 

Patches 
By Jeffrey P. Rhodes, Aeronautics Editor Photos by Paul Kennedy 

DURING World War II, if an air­
man walked into certain pubs 

with the "wrong" shoulder patch, it 
was, at the very least, grounds for 
ridicule from the other patrons, a 
majority of whom usually belonged 
to another squadron. 

A unit's insignia, usually taking 
the form of a uniform patch, has 
been a rallying device for squadrons 
and wings since the beginning of air 
combat. Patches are even written up 
in the regulations: "The Air Force 
encourages the use of emblems as a 
means of fostering unit pride and 
morale." 

Today, Air Force Regulation 
900-3 explains in great detail what 
can and can't be used as a unit sym­
bol. Typically, however, it was the 
flyers and maintainers in the field 
who first started identifying them­
selves by use of distinctive sym­
bols. 

During World War I, the wearing 
of individual unit markings by 
ground troops was authorized soon 
after the American Expeditionary 
Force landed in France. However, 
by War Department order, the unit 
symbols devised by the Aero 
Squadrons were only to be used on 
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Members of the animal kJngdom growl, crawl, snort, butt, or otherwise make their way 
onto the patches of Air Force units. Representative fauna include (clockwise from left) 
a tiger from the Air Force Reserve 's 906th Tactical Fighter Group, an F-16 unit at 
Wright-Patterson AFB, Ohio; a spider from Air Force Space Command's 8th Missile 
Warning Squadron, a Pave Paws radar unit at Eldorado AFS, Tex.; a charging bull from 
the A1r Force Prime BEEF (Base Emergency Engineering Force) civil engineering 
teams; and a rampaging billy goat from Air Training Command's 559th Flying Training 
Squadron, the T-37 Instructor pilot trainers at Randolph AFB, Tex. 
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Bright, colorful unit patches dlfferentlate.,IIBrlous units, but they don'I help folks hide 
once the shooting starts. Most units now·wear sulsdued versions ol tflelr unit 
Insignia on their work clothes, This low-vlslblllty "family portrait," thoUgh slightly 
outdated, Illustrates the typical chain of command. At Hurlburt Field, Ra., the 16th 
(AC-130H Spectre), 8th (MC-130EIH Combat Talon), and 20th (MH-S3J P..,e Low Ill 
and MH-&OG Pave Hawk) Special OpeiaUons Squadrons come under the ,st Special 
Operations Wing (center). Previously, the·.1st SOW reported to 'JWenty-thlrd Air Force 
(upper left), which, In turn, reported to Mllftary Alrlffl Command (cemet left). The 1.st 
SOW now report$ to the newfy created Air Force Special Operations Command. 



airplanes and, oddly, to differenti­
ate crew luggage. The designs were 
not to be used as shoulder insignia. 

Eight months after the Armistice, 
Brig. Gen. Billy Mitchell (at the 
time Acting Chief of the Air Ser­
vice) insisted that he be given the 
authority to approve aircraft and 
unit markings. The emblems of the 
fifty-five Aero Squadrons that had 
seen service in France during the 
war were officially approved in No­
vember 1919. 

The insignia, as much symbols of 
teams as football helmets are (and 
quick, visual means of identifying 
aircraft), ranged from the Seminole 
(later Sioux) chief in full warbonnet 
used by the 103d Aero Squadron 
(the Lafayette Escadrille , after it 
had been absorbed into the AEF) to 
the probing searchlight beams that 
formed the Roman numeral nine 
(IX) used by the 9th Aero Squad­
ron. 

Capt. Eddie Rickenbacker, Amer­
ica's leading ace in World War I, 
went into the automobile business 
after the war. He wanted to use the 
Hat-in-the-Ring symbol, which his 
unit (the 94th Aero Squadron) had 
made famous, as a decoration for 

68 

A few units still active today can trace their lineage to the very beginning of military 
aviation. The 27th (top) and 94th (right) Aero Squadrons from World War I are now 
known as the 27th and 94th Tactical Fighter Squadrons and are assigned to the 1st 
Tactical Fighter Wing at Langley AFB, Va . These two F-15 units were among the initial 
wave of US forces sent to Saudi Arabia for Operation Desert Shield this past summer. 
The 94th may be the best known squadron in JUr Force history because of Capt. Eddie 
Rickenbacker (far right), the leading US ace of World War I. The 25th Aero Squadron 
(left) is now the 25th Strategic Training Squadron, the only flying unit direcUy assigned 
to Strategic Air Command's Strategic Warfare Center at Ellsworth AFB, S. D. 

In 1959, for the sum of $1.00, Walt Disney Productions allowed JJminy Cricket to 
serve as the mascot of the 3d Mobile Aerial Port Squadron at Pope AFB, N. C. 
(Jimlny, left, in subdued hues; right, in lull color). The load adjuster in the dapper 
insect's right hand represents the squadron's loadmasters; the umbrella In his left, 
being used a parachute, represents parachuting combat controllers. Several 
cartoon characters were "called up" for service in World War I, and a whole host· of 
funny-paper denizens, including many from Disney, saw service on unit patches in 
World War II. 
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Intercontinental ballistic missiles have only been a part of the Air Force since the late 
1950s. As a result, many ICBM wings and squadrons were assigned the unit 
designation numbers of deactivated World War II bomb units. The new units adopted 
·the Insignia of their predecessors, adding missile symbols. The 490th Strategic Mlsslle 
Squadron (left), a Minuteman II unit at Malmstrom AFB, Mont., descends from the 
490th Bomb Squadron In World War II. The 400th SMS at F. E. Wa"en AFB, Wyo. (right), 
the only Peacekeeper unit in the Air Force, harks back to the 400th Bomb Squadron In 
World War II, and the unit today pays homage to its history by wearing the 90th Bomb 
Group "Black Pirates" Insignia (far right) as Its unofficial, "off-duty" patch. Not all 
missile units go quite that far back; the 91st Strategic Missile Wing (center), a 
Minuteman Ill wing at Minot AFB, N. D., was started as a strategic reconnaissance 
wing and was activated in 1948. 

the car's grille, but the Army Air 
Service objected. Since legal own­
ership of the logo had never been es­
tablished, Captain Rickenbacker 
used the emblem anyway. In the af­
termath of his action, the first offi­
cial regulations governing squadron 
insignia were issued on September 
19, 1923. 

During World War II, the rapid 
expansion of the Army Air Forces 
led to an avalanche of insignia being 
submitted to the War Department 
for approval. Almost 600 squadron 
and 200 wing , group, and higher 
headquarters emblems had been ap­
proved by 1944. Then, as today, the 
squadron patches tended to be 
much more colorful than the staid, 
"dignified" wing and headquarters 
designs . 

The units didn' t always come up 
with completely original designs. At 
the request of several squadrons , 
Walt Disney sent Mickey Mouse 
and Donald Duck to war. Bugs 
Bunny answered the draft board's 
call while under contract at Warner 
Brothers. Alley Oop and Krazy Kat 
also left their regular jobs in the 
funny papers to join the fight against 
the Axis. 
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The Air Force Historical Re­
search Center at Maxwell AFB, 
Ala., is the keeper of all unit insig­
nia. "We get close to 300 new em­
blems a year, including some that 
are changes that come from a unit 's 
having its mission changed," said 
Jay Godwin, the archivist in the Of­
fice of Heraldry at Maxwell. "Most 
of them start out as just a rough 
sketch." 

From early symbols of unit pride 
has sprung a complete branch of 
military heraldry. Close to 9,000 
emblems of active and inactive units 
dating back to the beginning of mili­
tary aviation are registered at Max­
well. "We still don't have them all," 
noted Mr. Godwin. "I think many 
units , especially the newer ones, 
aren't aware of AFR 900-3 and that 
thei,r insignia designs have to be re­
corded with us ." 

The patches shown here are only 
a sampling of those thousands of of­
ficial emblem designs (as well as a 
few unofficial ones) , covering 
squadrons and wings that have 
flown or worked with everything the 
Air Force and its predecessors have 
had, from Nieuports and Spads to 
Peacekeepers and B-lBs. ■ 

Some Air Force units fight only with 
electrons. The 28th Air Division at Tinker 
AFB, Okla. (top), has control over many 
of the Air Force's EC-135s and EC-130s 
and all of its E-3s. The 552d Airborne 
Warning and Control Wing, also at 
Tinker, flies Boeing E-3B!Cs; the unit 
dates back to 1955, when It flew 
RC-121s. 
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THEY fit somewhere between 
aviators and astronauts, these 

men who flew the SR-71 Blackbird 
and its Lockheed siblings, the A-12 
and the YF-12. They flew almost to 
the border of space, so high they 
could see the curvature of the 
Earth. Above 80 ,000 feet, nearly 
sixteen miles high, the sky overhead 
was deep blue , almost black, and 
stars were visible at noon. 

They flew so fast they could liter­
ally pass a speeding bullet. Cruising 
speed exceeded 2,100 miles per 
hour, three times the speed of 
sound. They were armed only with 
cameras and radar-and, of course, 
that blinding speed. No enemy air­
craft ever caught a Blackbird, let 
alone shot one down. 

" It's sort of a fraternity, and not a 
very large fraternity," says retired 
Maj. Gen. Frank Elliott, one of 
these almost-astronauts. "There 
was only one outfit of SR-71 s. There 
are not that many people who have 
flown it." 

On the lapel of his sport coat, 
Elliott, sixty-five, wears his "frater­
nity" pin, a tiny pewter model of the 
SR-71 with a red "3 + " embossed on 
it. "You have to have flown in excess 
of Mach 3 to get that pin," he ex­
plains. He's a silver-haired man who 
retains his military posture and 
sometimes lapses into a Chuck 
Yeager-like drawl common to many 
pilots of hot airplanes. 
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The SR-71 could well have flown 
into the twenty-first century, con­
tends Elliott, and many other for­
mer crew members agree. When the 
Air Force retired the plane this year 
and shipped the dozen or so remain­
ing Blackbirds to museums and to 
NASA, obsolescence wasn't the 
reason. It still holds world records 
for speed over a straight course 
(2,193 mph) and altitude in horizon­
tal flight (85,069 feet). In March, the 
aircraft shattered the Los Angeles­
Washington, D. C., speed record, 
making the trip in sixty-eight min-

utes, seventeen seconds, on its way 
to its new home, the National Air 
and Space Museum. 

What doomed the SR-71 was 
money-or, rather, the lack of it. 
The plane was expensive to operate 
($200 million to $300 million each 
year; $18,000 per hour for special 
fuel alone), and an existing network 
of satellites could perform its photo­
graphic mission. The cost to oper­
ate the fleet of SR-71s equaled the 
operating costs of two fighter wings, 
and their data could be obtained 
elsewhere. 

Because of the environ­
ment in which the SR-71 
flew-above 80,000 feet 
and at speeds past 
Mach 3-the crew had 
to wear pressure suits 
(left). This fashion state­
ment made them even 
look like astronauts. 
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Born in the Black 
Frank Elliott had his eyes on the 

Blackbird early, when the plane was 
still "in the black" and unknown to 
all but a select few. He saw it well 
before the day that President Lyn­
don Johnson, trying to deflect soft­
on-defense charges from challenger 
Barry Goldwater, raised eyebrows 
by publicly acknowledging the SR-
71 's existence during the 1964 Presi­
dential campaign. 

In 1962, the first of the super­
secret spy planes-then designated 
A-12-were flying from the classi­
fied Groom Lake, Nev., testing fa­
cility, dubbed "the ranch." Elliott 
was commanding the 465th Strate­
gic Aerospace Wing at Beale AFB, 
Calif. Specially modified KC- 135 
tankers from his unit carried out the 
in-flight refueling of the fledgling 
Blackbirds. The tanker pilots went 
through security checks before be­
ing assigned to the mission. Some 
crew members worked behind 
screens that prevented them from 
seeing what kind of plane was being 
refueled. 

"We were doing this for two years 
before the airplane came out of the 
black," says Ellimt, now retired and 
working as the economic develop­
ment coordinator for the municipal­
ity of Rantoul, Ill. "By that time, I 
wanted to fly it so bad I could taste 
it." 

He would wait six more years for 
the chance. It finally came in 1970 
when, after a tour of duty at the 
Pentagon, Elliott was named com-
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mander of the 14th Strategic Aero­
space Division at Beale AFB. By 
then, the SR-71s, now fully opera­
tional and flying missions over Viet­
nam and other world hot spots, were 
based there as part of the di vision's 
9th Strategic Reconnaissance Wing. 

Today, pictures and paintings of 
planes Elliott flew over a thirty-year 
Air Force career line the walls of his 
office: B-24 and B-52 bombers, F-4 
Phantom fighters. The largest dis­
play is a montage depicting SR-71s. 
In one head-on photo of a parked 
Blackbird, the twin tail fins, bulging 

For almost twenty-five 
years, the SR-71 was the 
fastest means of getting 
reconnaissance informa­
tion. The Blackbird, a 
quantum leap in tech­
nology when it first 
came out, is still a tech­
nological marvel, even 
in retirement. 

engine nacelles, and single eye of its 
front cockpit canopy give the plane 
the appearance of an angry insect. 
Another shot, looking down on the 
plane in flight , reveals its futuristic 
lines. 

In his biography, former Soviet 
pilot Lt. Viktor Belenko, who de­
fected in 1976, writes about (then) 
top-of-the-line Russian MiG-25 
fighters attempting to intercept 
SR-? 1 s operating along the Soviet 
Union's east coast. The Blackbirds 
taunted and toyed with the MiG-
25s, reports Lieutenant Belenko, 

In the very early days, the program was "black" (classified), but the airplane wasn't. 
This is the first photograph officially released of the Blackbird, identified by President 
Lyndon B. Johnson as the "A-11." It is actually a YF-12A, the interceptor member of 
the Blackbird family. Only three YF-12As were built. They were armed with four 
Hughes AIM-47 missiles. 
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In 1970, Brig. Gen. Frank Elliott commanded the 14th Strategic Aerospace Division, 
Beale AFB, Calif., and flew a Blackbird. 

"scooting up to altitudes the Soviet 
planes could not reach and circling 
leisurely above them, or dashing off 
at speeds the Russians could not 
match." 

Legend has it that the Blackbird 
could photograph the numbers on a 
license plate from an altitude of 
80,000 feet. The Air Force never 
confirmed that , although it has ad­
mitted that one could probably 
identify a person from some of the 
SR-71 's pictures. 

Elliott is certainly not alone when 
he says that "a lot of tears were 
shed" over the demise of the SR-71. 
There is a mystique about these 
planes. For the public, it is a mys­
tique built on flying speed, altitude, 
and the secrecy that shrouded the 
Blackbird. For the crew members, 
it likely comes from being almost­
astronauts. 

Elliott recalls undergoing "an as­
tronaut physical" before being al­
lowed to pilot the Blackbird. Prepa­
rations for an SR-71 flight in many 
ways resembled the launch process 
for a space mission. 

Breathing Pure Oxygen 
The plane's two-man crew, a pilot 

and reconnaissance systems op­
erator, ate special meals before a 
flight and breathed pure oxygen . 
The oxygen purged nitrogen from 

their bloodstreams and prevented 
the high-altitude problem of severe 
cramping. They also underwent an 
abbreviated physical before being 
helped into their helmeted fligh t 
suits, garments nearly the same as 
those worn by early astronauts. 

A seven-person ground crew 
strapped them into the SR-71 and 
gave the plane a detailed preflight 
examination. A truckload of crew 
members trailed it down the runway 
on takeoff, visually confirming that 
all systems were go. Then they were 
off ("You really get a kick in the tail 
when you start," says Elliott) and up 
and up and up, leaving a trail of 
shock diamonds and sonic booms 
behind them. 

Finally, the crew would be alone. 
Even though they were at 80,000 
feet and clipping along at three 
times the speed of sound, there was 
little sensation of speed, says 
Elliott. At that altitude, there were 
no visual clues as to their progress. 

Outside, the temperature on cer­
tain portions of the SR-71 's titanium 
skin neared 1,000 degrees Fahren­
heit. Expansion from the heat made 
the plane grow nine inches longer 
during a normal flight-an amazing 
statistic considering the Blackbird's 
titanium skin. Once on the ground 
again, the plane would cool and 
contract to its former size. Inside, 

Greg Kline is a reporter for the Champaign-Urbana, Ill., News-Gazette, where 
for fo'.lr years he covered events at Chanute AFB, Ill. This is his first article for 
A1R FORCE Magazine . 
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air-conditioning kept the tight­
fitting cockpit at a cool sixty de­
grees. 

Though the stars always were out 
at that altitude, there was little time 
to gaze at the constellations. Most 
of a flight was spent monitoring in­
struments and staying on course, 
recalls Elliott. When traveling at 
thirty-two miles a minute, a wrong 
turn can result in a detour of several 
hundred miles-or more-quickly. 
Planned turns started 100 miles 
ahead of the actual event. It was 
hard work. The plane's design may 
have been from the future, but its 
controls were strictly from the 
1950s and 1960s, before cockpit 
computers took over many routine 
flying chores. 

The All-Important "X" 
SR-71 crews took off knowing 

their exact longitude and latitude, 
their precise location on the face of 
the Earth. An "X" on the ground 
under the front wheels of the plane's 
landing gear marked the exact spot. 
The crews needed to know just 
where they started to get where they 
were going. At an altitude of fifteen 
miles, there weren't any landmarks. 

"This [aircraft] flew very conven­
tionally, very responsive[ly]," El­
liott says. "The systems were very 
reliable. We very seldom had any 
problems at all. But you could never 
relax. If you have a problem up 
there .... " Elliott's voice trails off. 
(Others did sometimes have me­
chanical problems, including a 
number of SR-71 "unstarts," or en­
gine shutdowns in flight.) 

Most Blackbird flights ranged in 
duration from two and a half to six 
hours. Some, however, might last as 
long as ten or twelve hours. One 
day, the destination may have been 
the Persian Gulf or Cuba, the next 
China or Lebanon, all places the 
planes are known to have operated 
over in an estimated sixty-five mil­
lion miles of flying and spying. 

On the ground afterward, support 
crews were warned not to touch the 
Blackbird for half an hour, until it 
cooled down. The postflight inspec­
tion checklist included 650 steps. 

"It was one of a kind," Elliott 
says, a little sadly, lightly tapping an 
old photo of himself in a flight suit, 
helmet under the crook of his right 
arm, standing in front of an SR-71. 
His hair and the plane are black. ■ 
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There is real concern about what might 
happen to 30,000 warheads in a volatile 
USSR. 

The Spooky Question 
of Soviet Nukes 

By Susan Katz Keating 

IF THE Soviet Union shatters un­
der political, ethnic, and national 

pressures, what will happen to the 
nuclear weapons based in its con­
tested regions? What is the likeli­
hood that, under present security 
conditions, one or more of its esti­
mated 30,000 warheads could be 
stolen and used to achieve local po­
litical or private goals, or even sold 
to another nation? 

In light of recent events in the 
USSR, such questions are far from 
fanciful. ·"They are legitimate, wor­
risome issues," says Brookings In­
stitution analyst Bruce G. Blair, a 
former Air Force officer and a stu­
dent of Soviet nuclear weapons is­
sues since the early 1970s. "They 
have been a growing concern in 
Washington, and the Soviets are 
very sensitive to the problem." 

That is not surprising. Last Janu­
ary, Soviet television announced 
that Muslim separatists had 
stormed an arms dump in the Soviet 
Central Asian Republic of Azerbai­
jan. William H. Webster, director of 
the Central Intelligence Agency, 
stated in a February interview that 
the armed fundamentalists had at­
tacked a nuclear weapons stockpile 
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near the Azerbaijani capital of Ba­
ku. The raiders, he said, were driv­
en off in a firefight with Soviet 
troops. In addition, one US intelli­
gence official reports that dissidents 
almost captured a nuclear weapon. 

When Lithuania began its war of 
nerves with Moscow, it didn't take 
too much imagination to see the 
breakaway republic in terms of 
other, more violent ethnic regions. 
Lithuania and its environs are home 
to one of the largest concentrations 
of nuclear warheads. Located there 
are a medium-range missile base 
and artillery sh~ll depots. 

Adding to this already disturbing 
picture is RAND Corp. 's prediction 
that the USSR will be in serious 
danger of civil war within five years. 
Already this year, hundreds of reb­
els have been killed in disturbances, 
not only in Azerbaijan but also in 
Tadzhikistan and Uzbekistan. 

Concern exists that republics 
that contain large Islamic popula­
tions, such as Uzbekistan, harbor 
violent fundamentalist groups that 
may well be prepared to attempt to 
capture and transfer a nuclear 
weapon to an outside nation, such 
as Iran. 
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In these circumstances, no less 
an authority than Senate Armed 
Services Committee Chairman Sam 
Nunn (D-Ga.) has repeatedly 
voiced concern about what could 
happen to Soviet weapons. Even 
before the onset of today's unrest in 
the Soviet Union, Senator Nunn 
had called for a full-scale review of 
USSR and US nuclear safety proce­
dures. 

The Soviets are reported to have 
relocated to more secure positions 
some of their more vulnerable as­
sets. US officials report that the So­
viet central government has begun 
transferring certain weapons out of 
volatile non-Russian republics into 
the Russian republic. The move 
seems geared to bring about even 
closer central control of tactical nu­
clear weapons such as bombs, artil­
lery shells, and warheads atop 
short-range missiles. Soviet strate­
gic weapons, located for the most 
part in remote, heavily guarded 
Russian sites, are unaffected. 

Cautious but Not Desperate 
For the moment, at least, Mos­

cow's actions seem dictated not by 
desperation but by extraordinary 
caution. "The pullbacks are being 
viewed as prophylactic in nature," 
reports one analyst assigned to the 
Defense Intelligence Agency (DIA). 
"In Lithuania and Latvia, there is 
grave concern that the Soviet Union 
will be placed in an embarrassing 
situation. Losing your nukes 
doesn't sit well with the internation­
al community." 

In this murky and chaotic setting, 
it has become an arduous task for 
Westerners to keep precise tabs on 
the status of the entire Soviet nucle­
ar arsenal. Says Mr. Blair, "No one 
knows exactly where all the war­
heads are." 

Even the number of Soviet nucle­
ar weapons is a mystery. Neither 
Washington nor Moscow has ever 
provided anything like an official, 
definitive, public accounting of the 
Soviet stockpile. In recent years, 
vague, quasi-official US estimates 
have appeared, suggesting that the 
number of Soviet warheads could be 
as low as 26,000 or as high as 46,000. 

Perhaps the fullest public esti­
mate can be found in "Soviet Nucle­
ar Weapons," a 433-page, nongov­
ernment report issued in 1989 by 
four private analysts. The authors-
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Thomas B. Cochran, William M. 
Arkin, Robert Norris, and Jeffrey 
Sands-based their findings on an 
exhaustive review of US publica­
tions, reports, hearings, and state­
ments, supplemented by inter­
views. Even they, however, state 
frankly that the data on numbers are 
"highly speculative." 

nental ballistic missiles (ICBMs), 
which account for an estimated 
7,600 warheads. Next came the war­
heads assigned to land-based, sub­
strategic aircraft-that is, theater 
bombers and fighter-bombers­
with an estimated 5,100 warheads. 

The USSR's substrategic, land­
based, surface-to-surface missiles 

"There is grave concern 
that the Soviet Union will 
be placed in an embar­
rassing situation. Losing 
your nukes doesn't sit well 
with the international 
community." 

The report suggests that Soviet 
warhead totals peaked in 1988 at 
around 33,000 weapons. A general 
consensus holds that today, follow­
ing Soviet withdrawal or destruc­
tion of some of its weapons, the 
number has declined to roughly 
30,000 warheads. However, alloca­
tion of warheads has not changed 
significantly. 

In 1988, according to "Soviet Nu­
clear Weapons," the USSR's 33,000 
warheads were allotted to sixty 
functional types of weapons and 
were integrated into eighty-five de­
livery systems. The warheads were 
almost evenly divided between stra­
tegic weapons and nonstrategic 
arms such as battlefield missiles, 
nuclear artillery, and bombs. 

Strategic forces were reported to 
have some 17,200 nuclear war­
heads, 13,000 of them fitted on of­
fensive weapons and held as spares 
and 4,200 on defensive weapons 
such as surface-to-air missiles 
(SAMs) and antiballistic missile 
weapons. Another 15,400 or so were 
assigned to substrategic land, air, 
and naval systems. 

With regard to function, the 
largest group of warheads was con­
centrated on land-based, interconti-

(SSMs) carried approximately 
4,700 warheads. Soviet SAMs dedi­
cated to strategic air defense were 
assigned 4,100 warheads. Another 
approximately 4,000 nuclear war­
heads were fitted atop strategic, 
submarine-launched ballistic mis­
siles (SLBMs). 

About 2,000 nuclear-weapon 
shells had been stockpiled for use 
in nuclear-capable artillery. Naval 
antisubmarine warfare forces de­
ployed about 1,400 nuclear depth 
bombs and other nuclear charges. 
For its part, the Soviet strategic 
bomber force had relatively few nu­
clear weapons (1,400). The remain­
der of the 33,000 weapons were 
scattered in other delivery systems. 

Nuclear weapons have been as­
signed to all branches of the Soviet 
military. In rough estimate, the sin­
gle largest portion of nuclear war­
heads is managed by the Strategic 
Rocket Forces (SRF). Next comes 
the Ground Forces, followed by the 
Troops of Air Defense, the Air Forc­
es, and the Soviet Navy. 

The high-profile ICBM force is 
dispersed among twenty-two bases 
managed by the SRF. These bases 
are located principally within the 
Russian republic, mainly along the 
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Trans-Siberian Railroad. Excep­
tions are two bases in the Ukraine 
(Derazhnya and Pervomaysk) and 
two in Kazakhstan (Imeni Gastello 
and Zhangiz Tobe). Another site, 
Dombarovski, sits on the border be­
tween Russia and Kazakhstan. 

The two bases in the Ukraine 
were among only three in the USSR 
which house the nation's long-range 
SS-19 missiles. The SRF began re­
moving these from the active inven­
tory and replacing them with silo­
deployed versions of the new, ten­
war he ad SS-24. Kazakhstan's 
ICBMs are newer models of the 
heavyweight, ten-warhead SS-18. 

Soviet bombers are deployed on 
twenty-two bases, only five of 
which are located east of the Ural 
mountains. The western bases in­
clude several outside the Russian 
Republic. Some Tu-16 "Badger" 
medium-range bombers, for exam­
ple, are based at Bobruysk in Byelo­
russia. Other bombers are tationed 
at Tartu in Estonia. Of five bases 
east of the Urals, only one is located 
in a non-Russian republic. That is 
Dolon, in Kazakhstan, which hous­
es Tu-95 "Bears." 

The four Soviet fleets deploy 
from thirty-eight naval bases. The 
N ortbern and Pacific Fleets have 
the principal responsibility for sea­
going nuclear missions. The Baltic 
Fleet headquartered at Baltiysk, 
near Kaliningrad (wedged between 
Lithuania and Poland), does have 
some nuclear-capable submarines. 
The Black Sea Fleet, headquartered 
in Sevastopol, is not known to have 
nuclear capabilities. 

Sequestering the Warheads 
B.roo!<ings analyst Blair cautions 

against equating the locations of nu­
clear weapon systems with the pres­
ence of warheads on a one-for-one 
basis. "People count delivery sys­
tems and assume there are nukes 
nearby," he says. "I don't believe 
they 'do have any warheads stored 
nearby. They are elsewhere, at de­
pot sites." 

US specialists believe that each of 
the Soviet Union's fourteen military 
districts has as many as three nucle­
ar storage sites containing mostly 
152-mm artillery shells, plus war­
heads for tactical missiles. The 
number of warheads per site is not 
known, but Mr. Blair estimates that 
each site could hold anywhere from 
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the low teens of weapons to the low 
hundreds. A relatively small num­
ber of nuclear stockpiles is kept for­
ward in ethnic regions, he adds, 
claiming that a majority is kept be­
hind Russian territorial lines. 

That is no accident. "The good 
news," says Mr. Blair, "is that the 
Soviets have an obsessive sense of 
control about nuclear weapons." 
That view is echoed by John Baker, 
a Soviet Affairs specialist at Pacific 
Sierra Research, a private think 
tank near Washington, D. C. "The 
Soviets have been thought to be 
very interested in command and con­
trol," maintains Mr. Baker. "There 
have been times, for example, when 
our tactical nuclear weapons were 
under the control of a lieutenant or a 
sergeant. That practice, of relying 
on a low-level officer, would be out 
of the realm of possibility for the 
Soviets." 

Washington specialists maintain 
that the Soviet Union takes a multi­
layer approach to protecting its n-.1-
clear weapons, ranging from techni­
cal safing devices to large numbers 
of guards. 

They say the Soviet Union has 
carefully instituted methods to slow 
the process by which a nuclear de­
vice could be activated. The sim­
plest of these is the physical separa­
tion of warheads from launching de­
vices. Even smaller systems, such 
as SAM launchers, are believed to 
be stored separately from corre­
sponding warheads the plan being 
to ship them forward in time of crisis 
or war. 

While various military branches 
have control of the weapon delivery 
systems, the warheads themselves 
are under the watch of the Commit­
tee for Defense and State Security, 
the KGB. Several hundred KGB 
troops are assigned to each storage 
facility. 

"The KGB has a major element 
exclusively concerned with this," 
says Robert T. Crowley, a former 
CIA official and co-author of The 
New KGB: Engine of Soviet Power. 
He claims that the KGB has been 
charged with the twin tasks of 
guarding and transporting the war­
heads. It has been singled out, says 
Mr. Crowley, because throughout 
the recent turmoil it "has main­
tained its integrity and discipline," 
in terms of supporting the Soviet re­
gime. 

Strengthening Their Grip 
The vast majority of the KGB 

leadership, he adds, is ethnic Rus­
sian. In the past three years, the 
agency has tightened its supervision 
of non-Russian ethnic areas. Since 
1987, for example, the KGB has re­
placed its top man in nine of the 
fourteen non-Russian republics. 
Leaders in Latvia and Kazakhstan 
were replaced this year. 

US experts believe that a signifi­
cant portion of Soviet warheads is 
equipped with electromechanical 
safety devices, similar to so-called 
Permissive Action Links (PAL) 
found on most US weapons. PAL 
devices are installed on the US Air 
Force's long-range missile and 
bomber weapons. Evidently, they 
an: not routinely used on the Navy's 
deployed nuclear weapons. 

Vice Admiral Gerald Miller, in 
J 976 testimony before Congress, 
provided the best official descrip­
tion of a PAL: "The Permissive Ac­
tion Link program consists of a code 
system and a family of devices inte­
gral or attached to nuclear weapons, 
which have been developed to re­
duce the probability of an unauthor­
iwd nuclear detonation. The devic­
es are designed to preclude the use 
of a nuclear weapon without first in­
serting the correct numerical code. 
The code system is a highly secure 
system, which permits the using 
unit to obtain the proper numerical 
code only after the PAL unlock has 
been authorized." 

Maj. Gen. Geli Batenin, military 
advisor to the Communist Party Cen­
tral Committee, told the USSR's 
Novosti press agency on May 15, 
"In the army, warhead technical 
safety is ensured by a range of tough 
precautions against unauthorized 
use, including electronic code and 
mechanical blocking, to be lifted 
only by the supreme military-politi­
cal leadership, namely the presi­
dent." 

Some claim that on-alert Soviet 
ICBMs are not fitted with such 
locks, nor are the strategic missiles 
on patrolling Soviet submarines. 
Howevei only about half of Soviet 
ICBMs, and perhaps twenty per­
cent of ballistic missile submarines, 
are on alert at any given time. By 
comparison, the US keeps almost 
all on-line ICBMs and sixty percent 
of on-line strategic submarines on 
alert status. 
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In the event of a crisis, say US 
authorities, President Mikhail Gor­
bachev and his Council of Defense 
would authorize the highest-ranking 
members of the Soviet General Staff 
to release the codes for locked nu­
clear weapons. The codes would 
pass via KGB gatekeepers to the in­
dividual military units. 

The warheads are virtually im­
possible to use without the enabling 
codes. Even with codes activated, 
certain requirements must be met 
before a weapon will explode. It 
must satisfy certain conditions in 
flight. On-board sensors measure 
acceleration, number of Gs at­
tained, passage through space, and 
rate of deceleration. 

"All of these things must be done 
in the proper sequence, and to the 
proper degree, or the weapon will 
not explode," says Mr. Blair. "These 
are internal checks to make sure it 
flies the plan it is supposed to fly." 

Lines of Defense 
Western experts generally view 

weapons in Soviet ICBM fields as 
being safe under all but the most 
desperate circumstances. The story 
is different with respect to tactical 
weapons. These are more widely 
dispersed and come in contact with 
more personnel; therefore, they are 
more likely to fall into the wrong 
hands. This might be especially true 
in the case of SAM emplacements 
or other remote facilities where the 
weapons are kept in smaller com­
pounds with fewer guards who 
might be vulnerable to well-planned 
attack. 

Even so, says Mr. Baker, the 
probability of that happening is ex­
tremely low. "The likelihood of a 
nongovernment group getting hold 
of these weapons is no [greater] than 
[the likelihood of] the outbreak of 
genuine nuclear war." 

The USSR's last line of defense 
against unauthorized use of a nucle­
ar weapon probably would be physi­
cal deactivation. Experts say proce­
dures are in place by which such 
weapons can be destroyed or effec­
tively disabled. 

There is little or no chance that 
rebel groups could use such stolen 
weapons, but there is concern that 
the weapons could be sold to anoth­
er nation. The purchasing party 
would be in no better position to ac­
tivate a warhead, says the DIA ana-
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lyst. Yet if it could provide the prop­
er type of laboratory, its scientists 
could extract the plutonium and use 
it to build a device. 

The Soviet military itself presents 
another potential danger. The larg­
est single custodian of nuclear 
weapons, the SRF, consists of 
298,000 men. The vast majority of 

theft of small weapons for sale on 
the black market. [See "Red Army 
Blues," March 1990 issue, p. 36.] 

"On the conscript level, they have 
wall-to-wall discipline problems," 
says Mr. Crowley. "They are drafted 
for two years, and there are terrible 
problems on the bottom level." 

In these circumstances, Washing-

Crime within the Soviet 
military rose 14.5 percent 
in 1989. The military 
press has admitted that 
some sixty officers were 
killed by their own troops 
in the past year. 

officers are ethnic Russian. Forty 
percent of the conscript SRF troops 
now are central Asians, who in most 
cases do not speak Russian and ap­
pear to have little affinity with the 
Moscow government. 

In a recent interview with the 
Moscow News, Gen. Col. Igor Ser­
geyev, the SRF's deputy command­
er, was less than reassuring about 
his units. Though he spoke in glow­
ing terms of past performance, not­
ing that there had not been a single 
breach of regulations in fifteen 
years, he added that the quality of 
recruits has dropped sharply be­
cause college-bound students are 
now exempt from the draft. 

Official Soviet statistics show that 
crime within the Soviet military is 
growing. It rose 14.5 percent over 
the last year, says the chief military 
prosecutor, Gen. Alexander Katusev. 
The Soviet military press has admit­
ted that some sixty officers were 
killed by their own troops in the past 
year. One of the biggest problems is 

ton is at pains to assert that it re­
mains confident that Soviet weap­
ons continue to be firmly under con­
trol. Yet there is underlying unease. 

In June, for example, Gen. Colin 
Powell, Chairman of the Joint Chiefs 
of Staff, affirmed his high confi­
dence in effective Soviet manage­
ment of nuclear systems. "I am 
clearly comfortable," he stated, 
"that those weapons will not get into 
improper hands." 

Then he added a caveat. "We all, 
as a general proposition, have to 
watch carefully what's happening 
within the Soviet Union," he said, 
noting that Mikhail Gorbachev "has 
set a large number of forces loose, 
and he is riding a tiger. . . . We just 
have to watch it and conduct our­
selves in a very prudent, cautious 
manner as this transformation takes 
place, and not act as if the transfor­
mation has already occurred and 
[we] know exactly what the Soviet 
Union is going to look like eight or 
ten years from now. We don't." ■ 

Susan Katz Keating, a writer for Insight Magazine since 1985, specializes in 
military topics. Her last article for A1R FORCE Magazine, "The Outstanding 
Airmen of the Yea,;" appeared in the September 1990 issue. 
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A House panel splits down the middle on the Soviet 
com,entlonal threat. 

Disputing the Fadeaway 

T HE Defense Policy panel of the 
House Armed Services Com­

mittee, in a report published in July, 
reached four cheerful conclusions 
about Soviet military power: 

• The conventional force threat 
to the US and NATO is greatly di­
minished and cannot be revived. 

• To a lesser degree, the conven­
tional threat has also diminished 
globally. Large-scale interventions 
outside of Soviet territory are be­
yond the power of the Red Army. 

• While the USSR continues to 
modernize its strategic forces, the 
risk of nuclear war has diminished. 
"The most likely scenario leading to 
nuclear war has always been escala­
tion from a conflict in Europe," and 
the probability of such a conflict is 
now reduced, the panel said. •i Soviet military spending is 
clearly on the decline . 

The report , issued with the ap­
proval of all seventeen Democrats 
on the panel, was rejected by all 
fifteen Republican members. "We 
strongly disagree with the certainty 
and finality with which the report 
dismisses Soviet military capabili­
ties ," the Republicans said in a dis­
senting statement. 

The panel was impressed with So­
viet progress and promises about 
force reductions, but its conclu­
sions were obviously much intlu­
en,::ed by the collapse of the Warsaw 
Pact late last year and the ensuing 
spread of political independence in 
eastern Europe . 

According to the Pentagon's an­
nual net assessment-essentially 
completed before the Berlin Wall 
came down-non-Soviet Warsaw 
Pact nations had contributed forty 
percent of the ground forces (albeit 
a smaller share of the combat poten­
tial) in the Western Theater of Op­
erations. 

The Soviet Union's "first strate­
gic echelon, including a massive in­
fras tructure of airt"ields, bases, de-
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pots, etc., has been wiped out," the 
panel said. "An attack on western 
Europe now requires crossing hos­
tile territory in eastern Europe.,. 

The Republicans noted tha t 
"whereas Soviet Defense Minister 
[Dmitri] Yazov announced on June 
3 a ten-year timetable for reducing 
Soviet forces 'in such a way that 
they do not damage the armed 
forces' defense capacity and battle 
readiness,' pressure is building in 
the US for large cuts in defense 
spending beginning this year." 

Even if the Soviets make mass ive 
reductions to their forces (currently 
at a strength of 4.2 million), they 
would have a long way to drop be­
fore reaching the current US level 
(2.07 million in 1990). The expecta­
tion is that US forces will be cut by 
twenty-five percent over the next 
five years . 

The Republicans on the panel 
have not been alone in questioning 
the report's assertion that the Soviet 
military is now too weak to conduct 
operations away from home. A well­
equipped force of four million-or 
of substantially less than that­
would certainly seem sufficient to 
wage a conflict of considerable size. 
The Soviet invasion of Afghanistan, 
for example, was performed with 
about 100,000 troops. 

"The fifty percent reduct ion 
achieved in the number of Soviet 
tanks produced last year, while im­
pressive in percentage terms, still 
means they produced 1,700 tanks, 
nearly three times what Congress 
authorized the US to procure ," said 
Rep. Bill Dickinson (R-Ala.), rank­
ing Republican on the panel. 

In many Soviet units, the quality 
of forces is rising at the same time 
that numbers are declining. With­
drawn equipment is mostly of older 
vintage, and delivery of improved 
equipment continues. 

Over the past ten years, the Sovi­
ets have built 6,200 aircraft and 

26,000 tanks, according to the 
Army's Gen. John R. Galvin, Su­
preme Allied Commander in Eu­
rope. 

In "Demilitarization Is a One­
Way Street," a signed article in the 
Wall Street Journal , Gerald Frost, 
director of the Institute for Europe­
an Defence and Strategic Studies in 
London , says that the Soviets are 
following a "schizoid" policy. 

On the one hand, he says, the 
Soviet Union does not balk at the 
idea of a reunified Germany as a 
member of NATO and urges the 
West not to think of the USSR as an 
adversary. "On the other hand," he 
points out, "it goes on improving 
the Soviet military machine, lav­
ishly equipping it for the high-tech 
battlefield of the future." 

Surveying the changes under way 
in the Soviet military program, Mr. 
Frost observes that "no major 
weapons development program has 
been stretched or canceled.'' 

Soviet force modernization con­
tinues on a broad front. Significant 
gains are expected in air defense 
and other high-technology areas. 
The US Air Force has expressed 
particular concern about ''fourth­
generation" fighters, successors to 
the MiG-29 "Fulcrum" and the 
Su-27 "Flanker," now in develop­
ment. 

Today's Soviet fighters, the Air 
Force says , "have improved maneu­
verability, acceleration, and fire 
control capability equivalent to our 
current F-15 and F-16fighters. It is 
also projected that the next genera­
tion of Soviet fighters will exceed 
the capability of our most advanced 
F-15s and F-l6s." 

Summing it up in a recent speech, 
General Galvin said that the Soviets 
will "remain strong. They will re­
main nuclear. They will remain, for 
some time to come, unstable and 
unpredictable and, to some degree, 
Russian." ■ 
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Sikorsky's was the first practical 
helicopter, but a different Russian and a 
younger Air Service got a chopper off the 

ground in 1922. 

The Flying Octopus 

MOST aviation historians agree that Igor I. Sikorsky 
deserves credi.t for designing, building, and flying 

the first practical helicopter. His XR-4 the first rotary­
winged aircraft accepted by the Air Force, weighed 
I 900 pound and could lift 500 pound of payload . It 
first flew in January 1942 and was demonstrated to Gen. 
Henry H. "Hap ' Arnold the next July. General Arnold 
liked what he aw. 'The Army Air Force," said he, "has 
taken flyer before with not so much gain promised. " 

One flyer" to which General Arnold may have been 
referring was an earlier helicopter venture. Sikor ky' 
helicopter was not the first bought by the organization 
that would eventually become the United State Air 
Force. World War I had stimulated many to explore the 
possibility of true vertical flight. None had solved the 
riddle of stability, but the potential of vertical lift ma­
chine for military purpo e continued to interest many. 

Among the e were a few officers of the Army Air Ser­
vice who had become intrigued with the writing of a 
Russian with a French name: Dr. George de Bothezat. 
De Bothezat, a scientist who had fled the Bolshevik 
Revolution, was a big, bearded man with a quick wit and 
a violent temper. He was also an extreme egotist who 
once boasted publicly, "I am the world's greatest.mathe­
matician and scientist." 

In Russia, de Bothezat had gained international re­
nown for his theories about vertical flight. He had 
earned degrees in five countries and had published two 
acclaimed theses: "General Theory of Blade Screws" 
and "Theory of Helicopter Stability." Both found their 
way to the library of the Air Service Engineering Divi­
sion at McCook Field, near Dayton, Ohio. 
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Throughout much of 1921 and 1922, the project was shrouded in secrecy, but on December 18, 1922, Dr. George de Bothezat's 
assistants rolled out the "Flying Octopus" for its first test at McCook Field, near Dayton, Ohio, observed closely by de Bothezat 
(at left, in dark suit) and curious onlookers in and on top of the experimental craft's hangar. 

In the early 1920s, McCook Field was the Air Ser­
vice 's engineering and flight test center. Workers investi­
gated, researched, and developed any idea that might 
prove useful to the nation's young air arm. Maj. Thur­
man H. Bane, chief of the Division, read de Bothezat's 
treatises and felt that the theories had merit. He asked 
his superiors for permission to contact de Bothezat and 
invite him to Dayton. Permission was granted , and the 
Russian emigre was delighted to accept. 

After de Bothezat arrived in Dayton, Maj. Gen. Ma­
son Patrick , Chief of the Air Service, authorized a con­
tract with him, without open bidding, for the construc­
tion of a helicopter. This unusual procedure was autho­
rized because no other qualified bidders existed. How­
ever, de Bothezat first had to produce a written proposal 
to make the transaction legal. 

Putting It on Paper 
De Bothezat was exasperated by this bit of Army red 

tape, but he nevertheless submitted an eighteen-page 
letter. 'The helicopter here disclosed," it stated, "is ... 
to possess all qualities of inherent stability and maneu­
verability which are essential for the navigation of any 
vehicle of locomotion. The helicopter considered is es­
sentially composed of four lifting blade screws identical 
in size and shape and disposed cross-wise ." 

The letter, accompanied by drawings and diagrams, 
further described the principles of operation and struc­
ture of the craft. General Patrick was impressed. In the 
1921 budget , Congress appropriated the astonishing 
sum of $200 ,000 for work on the project. De Bothezat 
was hired as acting chief of the Engineering Division's 
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Special Research Section at an annual salary of $ I 0,000. 
The government specified that de Bothezat was to 

produce "drawings and data to design , construct , and 
supervise flight tests of a helicopter." In tum , the gov­
ernment was to provide engineering assistants. materi­
als, equipment, and hangar space. 

When the Engineering Division received the first set 
of drawings and computations from de Bothezat, he was 
to receive $5,000. When the machine was fully con­
structed, he would receive another $4,800. If it actually 
left the ground , climbed to 300 feet, and returned to its 
takeoff point without mishap, he would receive further 
payments totaling $20,000. The craft was to be ready for 
flight by January l, 1922-that is, in seven months. 

To keep the curious away and allow de Bothezat and 
his assistants to work unmolested, the project was given 
"top secret" status. Work began in a tin-roofed hangar. 
When the machine began to take shape and outgrew the 
hangar, a wall of canvas was erected outside to enclose it 
from view. 

Engineers assigned to work with de Bothezat enjoyed 
the task , despite the Russian's angry outbursts when 
things didn 't go his way. He hovered over their work­
benches, watching them tum his drawings into strangely 
shaped pieces of metal. He spent his waking hours tin­
kering , figuring , and writing furiously. 

The existence of a top secret project right under their 
noses caused curious McCook test pilots to try to sneak 
a look at "the thing." Some took to the air to spy on the 
"mad scientist." At the end of routine test flights , they 
would swoop low and marvel at the crazy collection of 
tubing and blades. De Bothezat would shout curses in 
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Russian and shake his fists, but the pilots merely waved 
back. Several VIPs were allowed to view the machine, 
however. These included former Secretary of War New­
ton D. Baker, Secretary of Commerce Herbert Hoover, 
and Brig. Gen. Billy Mitchell. 

Toward the end of 1921, de Bothezat realized he could 
not meet the deadline and pleaded for more time. He got 
an extension, and he and his assistants worked through 
the winter, spring, and summer, inching toward the day 
of reckoning. By the fall of 1922, the Air Service's first 
helicopter was near completion. On December 18, 1922, 
the machine was ready for the world to see. 

Spectators quickly gathered around McCook Field as 
word of the aircraft spread. It had snowed the day be­
fore, but it was now sunny, with virtually no wind. Just 
after 9:00 a.m., the canvas walls parted, and de Bothe­
zat 's crew pushed their pride and joy to the center of the 
field. 

Airborne Octopus 
Several pectators gasped, snickered, and then broke 

into loud guffaw . They saw a strange framework of 
tubes and wires built into the shape of a giant cross, hung 
together with a spidery network of pulleys, chains , and 
metal strands. Four giant, six-bladed rotors were 
mounted on each end of the cross, and four other fans 
served as stabilizers. To an onlooker, the machine was a 
nightmare of steel and aluminum tubing, complicated 
gears, and guy wires. 

It was immediately dubbed "The Flying Octopus." 
Thurman Bane (by then a colonel) had decided that he 

would serve as test pilot on the first flight. Taking his 
place in the pilot's seat, he slowly primed the engine and 
started it. The huge contraption tarted to vibrate as the 
four giant rotors began to turn slowly li ke horizontal 
windmills. 

As Bane opened throttle, de Bothezat and his crew 
stood clear. According to one McCook Field observer, 
"the movement eerned graceful and there was no noise 
of friction in any part of the machine. The craft began to 
lift itself a little-an inch, two, three-until it was about 
three feet above ground. It hovered at an altitude of two 
to six feet for one minute and forty-two seconds. Hover­
ing at this height, the helicopter drifted some 300 feet 
with the wind . Having drifted close to a fence, [Colonel] 
Bane made a quick landing, which was done under com­
plete control." 

The powerplaot in the Octopu " wa a 180-horse­
power Le Rhone engine later replaced by a 220-hor e­
power British Bentley Rotary which rotated in a hori­
zontal plane directly .in front of the pilot lap. Brig. Gen. 
Harold R. Harri one of the helicopter's te t pilot , 
once observed that "the Bentley Rotary was a good en­
gine except that it had a bad habit of throwing cylinders. 
Fortunately, it never threw one while the tests were un­
derway." 

The controls were similar to those of the day's fixed­
wing aircraft. A stick and rudder pedals controlled the 

Dr. de Botfrezat's craft took the form of a giant cross with four identical six-bladed, horizontal rotors on each end. Four other fans 
wor/ced as stabilizers. All of this was controlled through an elaborate network of gears, pulleys, chains, and guy wires. Shipping 
tags tied to the frantework allowed engineers to obsen,e airllow during test flights. 
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The Flying Octopus accomplished all of its initial test objectives. In 1923, it carried increasingly heavier payloads and set an 
endurance record of two minutes and forty-five seconds. Nevertheless, the project was canceled when structural changes 
specified by the Army Air Service produced no substantial improvements in the aircraft's performance. 

pitch of the main blades, and an automobile-style steer­
ing wheel controlled the pitch of the three-bladed rotors 
mounted above the engine. A small hand throttle con­
trolled the engine speed. There were o many gear , 
handles, and wheels to operate aid one te t pilot, that 
" it not only look like an octopus, it take an octopu to 
fly it." 

For example, the te t pilot noted ,' if the engine failed 
the pilot had to reach forward to relea e the top on the 
overall pitch wheel [and] gra p another wheel to adju t 
the pitch of the center stabilizing propeller o he could 
slow down the windmilling blades. At the same time , the 
pilot bad to maintain lateral longitudinal , and direction­
al control with the stick. If he could do all this as he was 
falling , a fa t twi t was till needed on the main pitch 
control at the last minute to . often the landing. ' 

General Harri recalled that " balancing the de Bothe­
zat job ... was really a tightrope walk in four direc­
Lions. " 

Weird, but Workable 
Weird as the de Bothezat contraption looked, it made 

over 100 flights and accomplished all of its initial test ob­
jectives. On January 23, 1923, it left the ground with two 
people aboard and lifted a payload of 450 pounds to a 
height of four feet. The next month, it set an endurance 
record of two minutes and forty-five seconds. In April 
1923, it lifted four men off the ground. 

In the late spring of 1923, the government contracted 
with de Bothezat for an improved ver ion of the helicop­
ter. The Air Service specified that he had to rede ign the 
central part of the machine to give it trength and reduce 
the ize of the main rotors and make them Jes flexible. 
The changes, however, produced no substantial im-
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pro"ements in the aircraft's performance. Reluctantly, 
General Patrick ordered the project canceled. 

In a long letter Colonel Bane praised de Bothezat. "It 
is my incere belief " aid the officer, "that your helicop­
ter i the bigge t aeronautical achievement since the fir t 
flight of the Wright brother . o le a per onage than 
Thomas A. Edison, who had experimented with heli­
copter in the I 80 told tbe Ru ian , " You certainly 
have made a great advance · in fact a far a I know, the 
fir t ucces ful helicopter." 

De Bothezat was keenly di appointed by the cancella­
tion but went on to other project . In 1936, he built an­
other experimental model, which did not show marked 
improvement over the earlier ver ion. Even o, he ap­
peared before the House Military Affair Committee 
that year to advocate continued helicopter re earch. He 
predicted that the chopper ' would give ri e to an entire­
ly new method of warfare , battalions of swift and ilently 
flying machine gun , able to land at night behind [an] en­
emy's line . ' 

On February 1, 1940, de Bothezat died in Boston fol­
lowing an emergency operation. He was fifty-eight. 
Long before then de Botbezat's' Flying Octopu " had 
been ent to the :McCook alvage yard. However, one ro­
tor hub and four main blades have been preserved and 
are in the National Air and Space Museum's collection 
in Washington, D. C. ■ 

C. V Glines is a regular contributor to this magazine. A 
retired Air Force colonel, he is a free-lance writer and the 
autho.· of many beaks, most recently Attack on Yamamoto. 
His last article for AIR FORCE Magazine, "Their Finest Hour," 
appeared in the September 1990 issue. 
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After the bats set fire to a 
hangar and a general's car, 
the Army Air Forces had seen 
enough of the experiment. 

The Bat Bombers 

DR. Lytle S. Adams, a dental surgeon from Irwin, 
Pa., was vacationing in the southwestern US on 

December 7, 1941. Like millions of Americans, he was 
shocked at the news from Pearl Harbor and couldn't 
believe Japan had been able to mount such an attack. In 
those days "Made in Japan" meant cheap, shabby and 
inferior. Americans image of Japan was of crowded 
cities filled with paper-and-wood houses and factories. 

Dr. Adams pondered how the US could fight back. In a 
1948 interview with the Bulletin of the National 
Speleological Society, Dr. Adams recalled: "I had just 
been to Carlsbad Caverns, N. M., and had been tremen­
dously impressed by the bat flight .... Couldn't those 
millions of bats be fitted with incendiary bombs and 
dropped from planes? What could be more devastating 
than such a firebomb attack?" 

Dr. Adams went back to Carlsbad and captured some 
bats. At home, he read everything he could find about 
the tiny flyers. He learned that there are nearly 1,000 
species around the world and that each bat lives up to 
thirty years. The most common bat in North America is 
the free-tailed or guano, bat, a small brown mammal 
that may catch more than 1,000 mosquitoes or gnat­
sized insects-a load twelve times its own size-in a 
single night. Weighing about nine grams , it can carry an 
external load nearly three times its own weight. 

On January 12 1942, Dr. Adams sent to the White 
House a proposal to investigate the possible use of bats 
as bomber . In those days, well-meaning citizens were 
propo ing all kinds of warfare ideas most of them im­
practical. However: this idea after being sifted through 
a top-level scientific review became one of the very few 
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given the green light. It was passed to the Army Chem­
ical Warfare Service (CWS) for further inquiry in con­
junction with Army Air Forces. The official CWS histo­
ry states simply: "President Roosevelt OK'd it and the 
project was on." 

Dr. Adams and a team of field naturalists from the 
Hancock Foundation, University of California, immedi­
ately set to work and visited a number of likely sites 
where bats would be available in large quantities. Bats 
are found mostly in caves, though great numbers roost in 
attics, barns, and houses, under bridges, and in piles of 
rubbish. "We visited a thousand caves and three thou­
sand mines," Dr. Adams later related. "Speed was so im­
perative that we generally drove all day and night when 
we weren ' t exi:loring caves. We slep: in the cars, taking 
turns at driving. One car in our search team c.overed 
350,000 miles." 

A Choice of Bats 
The largest bat found was the mastiff, which has a 

twenty-inch wingspan and could carry a one-pound 
stick of dynamite. However, the team found there 
weren't sufficient numbers available. The more com­
mon mule-eared, or pallid, bat could carry three ounces, 
but naturalists determined it wasn': hardy enough for 
the project. 

Finally, the team selected the free-tailed bat. Though 
it weighed but one third of an ounce, it could fly fairly 
well with a one-ounce bomb. The largest colony offree­
tailed bats found by Dr. Adams' naturalists, some twenty 
to thirty million, was in Ney Cave near Bandera, Tex. 
The colony was so large, according to a report by CWS 
Capt. Wiley W. Carr, that "five hours' time is required 
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for these animals to leave the cave while flying out in a 
dense stream fifteen feet in diameter and so closely 
packed they can barely fly." 

Collection of the bats was not difficult. Three nets, 
about three feet in diameter, on ten-foot poles were 
passed back and forth across the cave entrance as the 
bats flew out. As many as 100 could be caught on three 
passes. They were removed from the nets and placed in 
cages in a refrigeraition truck. Dr. Adams took some to 
Washington, releasing them in the War Department 
building to show Army officials bow they could each 
carry a dummy bomb. 

In March 1943, authority to proceed with the experi­
ment came from Hq. USMF. Subject: "Test of Method 
to Scatter Incendiaries." Purpose: "Determine the fea­
sibility of using bats to carry small incendiary bombs 
into enemy targets." 

The bats' habits were studied intently. Meanwhile, Dr. 
L. F. Fisser, a special investigator for the National De­
fense Research Committee, began to design bombs light 
enough to be carried by bats. He did not find it difficult, 
because there was a precedent for miniature incendi­
aries. England's principal firebombs, used in World War 
I, were called "baby incendiaries." Filled with a special 
thermite mixture, these bombs weighed 6.4 ounces 
each. 

Arming the Bats 
Dr. Fisser designed two sizes of incendiary bombs for 

the bomber-bat experiments. One weighed seventeen 
grams and would burn four minutes with a ten-inch 
flame. The other weighed twenty-eight grams and would 
bum six minutes with a twelve-inch flame. They were 
oblong, nitrocellulose cases filled with thickened ker­
osene. A small time-delay igniter was cemented to the 
case along one side. 

The time-delay igniter consisted of a firing pin held in 
tension against a spring by a thin steel wire. When the 
bombs were ready to use, a copper chloride solution was 
injected into the cavity through which the steel wire 
pas ed. The copper chloride would corrode the wire · 
when the wire was completely corroded, the firing pin 
snapped forward, striking the igniter head and lighting 
the kerosene. Small time-delay smokebombs were also 
designed so test flights of bats could be traced by ground 
observers. They burned for thirty minutes with a yellow­
ish flame that could be seen several hundred yards away 
at night; white smoke was also emitted. 

To load a bomb aboard a bat, technicians attached the 
case to the loose skin on the bat's chest by a surgical clip 
and a piece of string. Groups of 180 were released from a 
cardboard container that opened automatically in midair 
at about 1,000 feet, after which, says the CWS history, 
"bats were supposed to fly into hiding in dwelling and 
other structures, gnaw through the string, and leave the 
bombs behind." 

In May 1943, about 3,500 bats were collected at Carls­
bad Caverns, flown to Muroc Lake, Calif., and placed in 
refrigerators to force them to bjbemate. On May 21, 
1943, five drops with bats outfitted with dummy bombs 
were made from a B-25 flying at 5,000 feet. The tests 
were not successful; most of the bats, not fully re­
covered from hibernation, did not fly and died on im­
pact. The bat-bomber research team was transferred a 
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few days later to an Army Air Forces auxiliary airfield at 
Carlsbad, N. M. 

Newly recruited bats were placed in ice cube trays and 
cooled to force them into hibernation. They were then 
transported to the airfield to await test mission assign­
ments. Captain Carr explains how the test cartons were 
prepared for the drop tests: "Bats were taken from the 
refrigeration truck in a hibernated state in lots of approx­
imately fifty. They were taken individually by a biolo­
gist, and about a one-half inch of loose chest skin was 
pinched away from the flesh. While this operation was 
being done, another group was preparing the incendi­
aries. One operator injected the solution in the delay 
[mechanism], another sealed the hole with wax, and 
another placed the surgical clip that was fastened to the 
incendiary by a short string .... The incendiary was 
then handed to a trained helper who fastened it to the 
chest skin of the bat." Drops were made from a North 
American B-25 and a Piper L-4 Cub. 

Complications Arise 
There were many complications. Many bats didn't 

wake up in time for the drops. The cardboard cartons did 
not function properly, and the surgical clips proved diffi­
cult to attach to the bats without tearing the delicate 
skin. When these problems were somewhat resolved, 
new bats were taken up for drop tests with dummy 
bombs attached. Many simply took advantage of their 
freedom to escape or refused to cooperate and plum­
meted to earth. 

The Army tests were called off on May 29, 1943, and 
Captain Carr prepared a final report. "The bats used at 
Carlsbad weighed an average of nine grams," he wrote. 
"They could carry eleven grams without any trouble and 
eighteen grams satisfactorily, but twenty-two grams ap­
peared to be excessive. The ones released with twenty­
two-gram dummies didn't fly very far, and three re­
turned in a few minutes to the building where we were 
working. One flew underneath, one landed on the roof, 
and one attached itself to the wall. The ones with eleven­
gram dummies flew out of sight. The next day an exam­
ination of the grounds around a ranch house about two 
miles away from the point of release disclosed two dum­
mies inside the porch, one beside the house, and one 
inside the barn." 

More than 6,000 bats were used in the Army experi­
ments. In his secret report , dated June 8, 1943, Captain 
Carr concluded that a better time-delay parachute type 
container, new clips, and a simplified time-delay igniter 
should be designed if further tests were to be carried 
out. He also recommended a six-week controlled study 
of bats during artificial hibernation. After this, he said, 
another test should be conducted with 5,000 bats. 

Captain Carr reported tersely that "testing was con­
cluded . . . when a fire destroyed a large portion of the 
test material." He did not mention that, in one test, a 
village simulating Japanese structures burned to the 
ground. Nor did he state that a careless handler had left a 
door open and some bats escaped with live incendiaries 
aboard and set fire to a hangar and a general's car. 
Records do not reflect the general's reaction, but he 
could not have been pleased. Shortly thereafter, in Au­
gust 1943, the Army passed the project to the Navy, 
which renamed it Project X-Ray. 
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The Sea Services Take Over 
In October 1943, the Navy leased four caves in Texas 

and assigned Marines to guard them. Dr. Adams de­
signed screened enclosures that were prefabricated at 
Hondo Army Air Field and placed over the cave en­
trances to capture the bats. A million could be collected 
in one night if necessary. By that time, the Navy had 
handed the project off to the Marine Corps. 

The first Marine Corps bomber-bat experiments be­
gan on December 13, 1943. In subsequent tests, thirty 
fires were started. Twenty-two went out, but, according 
to Robert Sherrod's History of Marine Corps Aviation in 
World War II, "four of them would have required the 
services of professional firefighters. A new and more 
powerful incendiary was ordered." 

Full-scale bomber-bat tests were planned for August 
1944. However, when Fleet Admiral Ernest J. King, 
Chief of Na val Operations, found that the bats would not 
be combat-ready until mid-1945, he abruptly canceled 
the operation. By that time, Project X-Ray had cost an 
estimated $2 million. 

Dr. Adams was disappointed. He maintained that fires 
generated by bomber bats could have been more de­
structive than the atomic bombs that leveled Hiroshima 
and Nagasaki and ended the war. He found that bats 
scattered up to twenty miles from the point where they 
were released. "Think of thousands of fires breaking out 
simultaneously over a circle of forty miles in diameter 
for every bomb dropped," he said. "Japan could have 
been devastated, yet with small loss of life." ■ 

For more aviation history from C. V Glines, see " The Flying 
Octopus," also in this issue. 
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Valor 
' 

By John L. Frisbee, Contributing Editor 

Courage and Conviction 
The skirmishes and battles 
that led to an independent 
Air Force were fought in 
Washington as well as in the 
field. Ken Walker was a hero 
in both arenas. 

K ENNETH Walker was a man of 
strongly held beliefs for which he 

was willing to risk his career or forfeit 
his life. His years as a military aviator 
were concerned with bombers and 
the Air Force doctrine of strategic air 
warfare that dominated World War II. 

Walker earned his wings in Novem­
ber 1918. In the next decade, he 
served with and commanded bomber 
squadrons in this country and the 
Philippines before attending the Air 
Corps Tactical School in 1928-29. 
The Tactical School was the intellec­
tual center of the Air Corps in those 
days. Walker was kept on as an in­
structor in bombardment. 

He and other airpower pioneers­
among them Donald Wilson, Harold 
George, Haywood "Possum" Hansell, 
and Laurence Kuter-developed ana­
lytical systems for determining the 
key elements that sustained an indus­
trial society and that were vulnerable 
to bombing. They concluded that a 
new era of warfare, in which an indus­
trial country could be defeated pri­
marily by strategic bombing, lay just 
over the horizon. It followed that a na­
tion's air arm should be independent 
and co-equal with ground and sea 
forces. These ideas were heresy in the 
eyes of the War Department General 
Staff, which did not burn heretics but 
could make life unpleasant for them. 

In 1934, Ken Walker and four other 
Tactical School pioneers were invited 
to testify before the President's Com­
mission on Federal Aviation (the 
Howell Commission) on the military 
aspects of aviation. The War Depart­
ment tried by both direct and devious 
means to prevent their appearance in 
Washington, but the five officers de­
cided to go at their own expense, 
though it probably would mean the 
end of their careers. World develop-
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ments determined otherwise. All five 
became general officers, and their 
concept of airpower was proven cor­
rect. 

On the eve of World War 11, Walker, 
by then a lieutenant colonel, was as­
signed to the War Plans Division of 
the Army Air Forces staff. 

Under the direction of Col. Harold 
George, Possum Hansell, Larry Kuter, 
and Walker formed the task force that 
wrote AWPD-1, the plan for organiz­
ing, equipping, deploying, and em­
ploying the AAF to defeat Germany 
and Japan should we become in­
volved in the war that was engulfing 
Europe and the Far East. It was a mon-

umental achievement, completed in 
less than a month. Then Japan at­
tacked Pearl Harbor and the US was, 
in fact, at war. 

Ken Walker had missed World War I. 
He did not intend to sit out World War 
II in Washington. Six months after 
Pearl Harbor, he was promoted to 
brigadier general and went to the Pa­
cific, where Gen. George Kenney 
made him commander of the Fifth Air 
Force Bomber Command. Walker had 
precious little to work with in the fall 
of 1942-some thirty operational 
B-17s and about a hundred light and 
medium bombers. 

Walker championed leadership by 
example as ardently as he was de­
voted to bombardment. He believed 
he should share the dangers of com­
bat with his crews. Perhaps more im­
portant to him, Ken Walker judged 
that he could not help develop tactics 

for that theater without personal ex­
perience in combat. 

Early on , he was awarded the Silver 
Star. He went several times to Rabaut, 
the hottest target in the theater. He 
came back from one mission with six 
feet of wing missing and from others 
with battle damage. General Kenney 
worried about his bomber command­
er, who was privy to much highly clas­
sified information, flying over enemy­
held territory. In December, he or­
dered Walker to fly no more combat 
missions. 

On January 5, 1943, contrary to 
Kenney's order, General Walker led 
twelve heavy bombers in a daylight 

attack on shipping in the harbor at 
Rabaul. The formation was inter­
cepted by enemy fighters but put its 
bombs on target. One bomber was 
shot down. Walker's plane was last 
seen leaving the target with one en­
gine burning and enemy fighters on 
its tail. A search failed to find any 
wreckage or survivors. 

On the recommendations of Gener­
als MacArthur and Kenney, Brig. Gen. 
Kenneth Walker was awarded the 
Medal of Honor posthumously. Presi­
dent Roosevelt presented the medal 
to General Walker's son in a White 
House ceremony on March 25, 1943. 
The Air Force had lost one of its most 
brilliant officers, who lived with the 
conviction that bombardment had 
changed the nature of warfare and 
that a "well-planned and well-con­
ducted bombardment attack .. . can­
not be stopped. " ■ 
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Reviews 
By Jeffrey P. Rhodes, Aeronautics Editor 

Attack on Yamamo to, by Carroll \o. 
Glines. Almost fifty years after the event, 
controversy still rages over who really shot 
down Japanese Adm. lsoroku Yamamoto 
-Lt. Rex Barber or Capt. Thomas Lari­
phier. The author takes a critical look at 
the historical records, what was conjec­
ture and what was fact in 1943, and what is 
fact in 1990 concerning the shootdowr. 
While not resolving the question beyond 3 

doubt, the author makes a very solid cas3 
for his conclusions. More than just a stucy 
of a contentious corner of the war, th ,s 
book is a detailed and interesting look at 
one of the longest fighter intercepts in his­
tory-how it came about, how it wa:s 
planned, and how it was executed to nea·­
perfection. Orion Books, New York, N. Y., 
1990. 240 pages with maps, photos, notes, 
bibliography, appendix, and index. $19.95. 

Boeing B-52GIH Stratofortress, by Den­
nis R. Jenkins and Brian Rogers, and Mc­
Donnell Douglas F-1 5AI BIG/ DIE Eaglg/ 
Strike Eagle, by Dennis R. Jenkins. Ttie 
two latest volumes in the Aerofax Data­
graph series profile two Air Force staJ­
warts, using the highly detailed format ty:::,­
ical of these books. The F-15 book is 
particularly strong. Another interesting ti­
tle is Lockheed F-117 A Stealth Fighter, by 
Jay Miller. In addition to being as detailed 
as possible, given that much about this 
program is still sensitive, this look at tre 
F-117 contains an in-depth discussion of 
radar operation and evasion and sorTe 
basics of stealth technology. All titles: 
Aerofax, Inc., Arlington, Tex., 1990. 8-52/ 
F-15: 72 pages with photos, diagrams, 
charts, and acronym list. $14.95. F-117: ~o 
pages with photos, diagrams, and char:s. 
$9.95. 

The Fullness of Wings: The Making of a 
New Daedalus, by Gary Dorsey. "Would it 
be possible, using modern technology, :o 
recreate the mythical f light of Daedalus?" 
was the question that set John Langford 
and his MIT team in motion. Nearly a de­
cade later, Kanellos Kanellopoulos pe,j­
aled Daedalus '88, a sixty-eight-pound 
"plastic" airplane with the wingspan of a 
DC-9, across the Sea of Crete to Santorini 
(Th ira Island) to set duration and distance 
records for human-powered flight, follow­
ing the route of the mythical Daedalus. 
This book covers the epic seventy-tv.n­
mile voyage and tells the "inside" story of 
almost daily engineering and bureaucraJic 
hurdles, team members' fears and dis­
agreements, and the science behind the 
project. Viking Penguin, Inc. , New York, 
N. Y., 1990. 350 pages with photos. $19.95. 
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nie Last of the Bush Pilots, by Harmon 
Helmericks ; The Fork-Tailed Devi.': Tne 
P-39, by Martin Caidin; The Fastest Man 
Alive, by Brig. Gen. Frank K. Everest, ,Ir., 
with John Guenther; Diary of a Cosmo­
naut: 211 Days in Space, by Valentin Let•e­
de11:. These titles are the first in Bantam's 
"Air and Space" series, which will reprnt 
one classic aviation book per morrth 
through at least mid-1991. Bush Pi/-:,ts -e­
lates one pilot's flying adventures in the 
Arctic. The P-38 details the story of the 
famous fighter and its development. 
"Pete" Everest tells what it was like to fl-y 
the X-2 in The Fastest Man Alive. Diary of 
a Cosmonaut describes the trials and tri­
umphs of a seven-month space mission. 
All titles: Bantam Books, New York, N. Y., 
1990. Various numbers of pages with pho­
tos and/or artwork. $4.95 apiece. 

Screaming Eagle: Memoirs of a B-17 
Group Commander, by Maj. Gen. Dale 0. 
Smith. This story is reminiscent of a clas­
sic screenplay. The new group command­
er arrives at his posting to whip a demoral­
ized, loss-devastated unit into c::,mbat 
shape, all the while struggling to keep 1is 
domestic problems (his wife had fallen for 
another man, and the commander feared 
for the welfare of his children) from affect­
ing the job he had at hand. While it sounds 
like fiction, it isn't. Despite these prob­
lens, the author turned the 384th Bomb 
Group into a crack fighting outfit. Unlike 
many memoirists, the author writes openly 
about his fears and how he confron:ed 
them. His hair-raising combat experiences 
and the problems of command are vividly 
described. Algonquin Books, Chapel Hill, 
N. C., 1990. 241 pages with photos and 3p­
pendices. $18.95. 

War in Korea, 1950-1953, by D. W. Gi3n­
greco. This book relates the story of 
"America's forgotten war" throu;ih the 
eyes of the photographer. More than 500 
pictures cover all the major aspects of the 
"police action"-the North Korean irva­
sion, the amphibious invasion at Inchon, 
the drive to the Yalu, attacks and c-::>unter­
attacks, the air war, and the war at s3a. -he 
author, an editor for the US Army's profes­
sional journal, MiUtary Review, writes just 
enough text to set the stage in each chap­
ter. then lets the pictures and lengthy cap­
tions take over the story line. Many of the 
pi-::tures are quite poignant, and few of 
them are the "standards" that illustrate 
many other books on the subject. PP-si­
dio Press, Novato, Calif., 1990. 336 pa;ies 
with photos, maps, and bibliography. 
$40.00. 

Other Titles of Note 
Almanac of Soviet Manned Space 

Flight, by Dennis Newkirk. This book is ex­
actly what its title implies: a complete list 
of all Soviet manned launches as well as a 
technical description of boosters, space­
craft, and space stations. A valuable addi­
tion to the text is the inclusion of many de­
tails omitted from "official" press ac­
counts. Gulf Publishing Co., Houston, Tex., 
1990. 391 pages with photos, diagrams, 
appendix, notes, and index. $29.95. 

Colors and Markings of the F-100 Super 
Sabre, Part 1, by David W. Menard. For 
most of its career, the F-1 00's natural metal 
finish was a canvas for crews to adorn with 
a variety of stripes and designs. With many 
rare photos, including a number in color, 
this book (which began as a request in this 
magazine's "Bulletin Board" column), 
gives a unit-by-unit "Hun " history. Tab 
Books, Blue Ridge Summit, Pa., 1990. 64 
pages with photos and diagrams. $11 .95. 

In Clouds of Glory: American Airmen 
Who Flew with the British During the Great 
War, byJamesJ. Hudson. Ofthe300Ameri­
cans who joined the Royal Air Force in 
World War I, 123 were killed or wounded, 
became POWs, or were listed as missing. 
Twenty-eight became aces, and this de­
tailed book is the story of those flyers. Uni­
versity of Arkansas Press, Fayetteville, 
Ark. , 1990. 290 pages with photos, maps, 
appendix, notes, and index. $26.95. 

The Megaton Blasters : Story of the 
4925th Test Group (Atomic), by Maj. John 
D. Hardison. The men of this secret, highly 
specialized unit wrote the Air Force's nu­
clear weapons operations manual in 1950. 
This book covers in great detail who the 
men were, what they wore, the hazards 
they faced, their aircraft, and the uni1's tar­
gets, test sites, and weapons. Boomerang 
Publishers, Arvada, Colo., 1990. 40 pages 
with photos, diagrams, and charts. $15.95. 

IN VIDEO-"Their Finest Hour: The Battle 
of Britain, " by Lawrence Holland. A time 
machine on a hard disk, "Their Finest 
Hour" offers megabytes of fun and a 
chance to learn, too; it comes with 3 192-
page history book/instruction manual. Mr. 
Holland did his homework, incorporating 
the strategy and tactics of both sides. With 
a variety of mission choices, the user can 
develop both German and British pilots 
with specific mission histories. You'll 
share their anxiety as you try to make the 
French coast in your damaged Me-109 or 
close on an He-111 in your Hurricane. Tally 
ho! Copyrighted 1989, released 1990. Lu­
casfilm Games, available for IBM PC, XT, 
AT, PS/2, Tandy (512 RAM). $59.95. 
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Now in its fifteenth year, this in-depth 
report on our USAF, its commands, and its 
future aerospace requirements is one you 
wor't want to miss. In this year of decision, 
the focus wil be on how USAF's capabili­
ties and requirements will affect national 
security and the defense industry in the 
years ahead. Invited participants include: 

The Honorable Donald B. Rice, Secretary 
of the Air Force 

Gen. Michael J . Dugan, Chief of Staff, 
United States Air Force 

Gen. Robert D. Russ, Commander, Tactical 
AirComm:md 

Gen. Merrill A. McPeak, Commander-in­
C,ief, Pacific Air Forces 

Gen. Hansford T. Johnson, Commander-in­
Cnief, US Transportation Command, 
Military Airlift Command 

A panel from the RAND Corporation, Dr. 
James A. Thomson, President & Chief 
Executive Officer 

Registration for all Los Angeles Symposium 
events is $300.00 ($325 for non-AFA mem­
bers). NOTE: These prices remain 
unchanged from 1989. 
Coming in January 1991-(l comprehen­
sive review of Tactical Warfare capabili­
ties. A major National AFA Symposium in 
O rlando, Fla.-January 31-Februory 1, 
1991. 
For information and registration for all 
Symposia, call Jim McDonnell or Dottie 
Flanagan at (703) 247-5810 or 5805. 

lseg, st, o t, :i n Form 

A 1990 Air F:>rce Association National 
Symposium 
"The US Air Force-Today and Tomorrow" 

Hyatt at Los Angeles Airport 
Los Angeles, Calif. 
October 25-26, 1990 

Registration closes Tuesday, October 16, 
1990. No refunds for cancellations ofter 
that dote. 

Mail this form to: Air Force Association 
ATTN: Dottie Flanagan 
1501 Lee Highway 
Arlington, VA 
22209-1198 
(703) 247-5805 

An Air Force Association 
National Symposium 

The US Air Force 
Today and 
Tomorrow 
October 25-26, 1990 

Hyatt at Los Angeles Airport, Calif. 

NAME (Print) ________________________ _ 

TITLE __________________________ _ 

AFFILIATION ________________________ _ 

ADDRESS _________________________ _ 

CITY, STATE, ZIP ______________________ _ 

TELEPHONE: (CODE) _ ___ (NO.) _____________ _ 

My check covering the Symposium fee for AFA individual or Industrial Associate member of 
$300, payable to the Air Force Association, is enclosed. The fee includes one (l) Reception/ 
Buffet Ticket. (Note: Fee for non-member is $325) . 
D Mork here if an extra guest Reception/Buffet ticket is desired . Enclose $110 for the 

additional ticket. 



Viewpoint 
By Gen. T. R. MIiton, USAF (Ret.), Contributing Editor 

The New Front Line 
As the only real superpower 
remaining, we must take on 
challenges in difficult places. 
We cannot get there without 
airlift and tankers, and we 
cannot fight there without 
fighters. 

Strategy, someone 
once said, is using 
the available means 
to accomplish an 
end. For more than 
forty years, our mili­
tary strategy has 
been focused on the 
European central 

front, and if the means to deflect a So­
viet invasion seemed a bit on the 
scanty side, there were always the 
nukes as a last resort. 

It has been a long time since any­
one has truly believed that war would 
begin that way. NATO's real purpose 
has been to prevent war, not to fight 
one. 

NATO has provided a respectable 
(and comfortable) reason to avoid 
preparing for t rouble in the Mideast, 
perhaps the last place on Earth where 
one would choose to commit US forc­
es. In addition to the heat and the 
sand and the alien culture, there is the 
long line of communication-some 
6,000 miles from the east coast of the 
US-a worst-case logistics scenario. 

However the confrontation with 
Iraq turns out, it has become clear 
that the central front can no longer 
govern either the end or the means of 
nat ional strategy. The Soviet Union 
stands exposed as a Third World na­
: ion with a formidable nuclear and 
conventional capability, but the odds 
appear long against Soviet military 
adventurism. The United States has 
emerged from the cold war as the only 
superpower, which, like the carnival 
fighters of another era, must now take 
on challenges from the crowd-or 
pull back to Fortress America, allow­
ing the world and its challenges to 
pass by. Saddam Hussein 's sudden 
in itiative threatened to have a lasting 
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and crippling effect on the world's 
economy. 

The confrontation in the Persi:ir 
Gulf has made plain the importance 
of tactical airpower:, whether land- or 
carrier-based . The budget arguments 
of this past year, however, have been 
strangely muted on the subject ; in­
stead, the emphasis has been on the 
B-2 and the modernization of our nu­
clear deterrert. Admittedly, there t-as 

been strong support for the next­
generation Advanced Tactical Figh:e-: 
but the present tactical force is dVvin­
dling, just as the need for it become;:; 
apparent. 

Tactical air together with its sui::­
porting tankers, and airlift-most 
definitely airlift-are destined to be 
the Air Force's front line in the com ng 
decade. When we consider that the 
Global Positioning System now pro­
vides instant navigation and landin;:i 
aid to any "barestrip" in the world, the 
reaction capability has been remak­
ably enhanced. 

It is curious that so little notice has 
been taken of the Air Force's tactical 
mobility. It may be that the long years 
of being rooted in European and Pa­
cific bases have created an impres­
sion of fixed-base operation, an im­
pression reinforced by the fact that 
the complexity of a weapon sys1em 
like the F-15 does require soph~ti­
cated support. These fighter outfits, 
nevertheless, can travel the world at 
jet speed and be ready to operate n a 
remarkably short time, a far cry from 
the 1950s, when SAC was supreme 
and tactical air, in order to survive, 
pi.ayed at being a bush-league SAC. In 

those days, mobility was generally 
limited to an exchange of airpl:ines 
on the alert pad. Today, our fighter 
force can crisscross the oceans, arriv­
ing at its destinations with a wide as­
sortment of lethal weaponry, pre­
pared for either air combat or precise 
ground attack. To allow this capability 
to wither would be the worst sort of 
shortsighted folly. 

This is not to argue against a new 
bomber, for the Air Force and the na­
tion must have a modern bomber 
force. The B-1 B is a fine bomber, so 
capable and free of evident problems 
these days that it escapes notice by 
the often hostile news media. Doubt­
less the B-2 will also be a fine bomber, 
even an undetectable one, if i1 can 
manage its way through the congres­
sional flak. An operational B-2, how­
ever, is some years off, while the threat 
exists now. 

The Persian Gulf is unlikely to cool · 
off more than temporarily. So long as 
the oil treasure exists, the area ar:>und 
the Gulf will be a source of trouble. 
Renewed large-scale Arab-Israeli 
conflict is an ever-present danger. 
Whatever happens in that region, the 
only logical response at our disposal 
is through the air. We cannot get there 
without airlift and tankers, and we 
cannot fight there without tactical air­
craft. 

The F-15 and F-16 in all their ver­
sions, coupled with realistic training 
in such exercises as Red Flag, have 
given us a fighter force that is better 
equipped and better trained than any 
in our history, although it is thin and 
getting thinner. If there should be any 
prolonged action, attrition would be 
hard to manage. 

Saddam Hussein showed his hand 
just at the moment when the defense 
budget, already in trouble, was about 
to be shredded. Perhaps it will be 
shredded, given the predisposit ion of 
some of our elected gadflies, but 
some attention, at least, should be di­
rected to the F-16, F-111, and F-15 de­
ployments, and at least some mention 
should be made of how futile the Pres­
ident's stand would have been if he 
had not had these tactical assets at 
his disposal. ■ 
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AFA/AEF Report ~;~ 
By Danlel M. Sheehan, Assistant Managing Editor 

More than the Derby 
In the public 's perception , blue­

grass meadows, bourbon whiskey, 
the US Gold Bullion Depository, and a 
certain horse race on the first Satur­
day of every May tend to crowd out the 
many other outstanding features of 
the fifteenth state, Kentucky. The 
state also possesses a lively interest in 
the past, present, and future of aero­
space. A recent airshow at Bluegrass 
Field, cosponsored by AFA 's Lex­
ington Chapter, made this abundantly 
clear. 

An audience of 70,000 turned out 
for three days of demonstrations by 
current and vintage aircraft , a 
"School Day" that saw gratifying par­
ticipation by more than 20,000 young 
aviation enthusiasts, and numerous 
aerospace exhibits and displays. The 
airshow's theme, "Aviation Achieve­
ment Through Education," empha­
sized the necessity of encouraging 
young people to take an interest in 
the i r nation 's aerospace future. 
Teacher Sue Darnell, Kentucky Aero­
space Educator of the Year and win­
ner of AEF's Christa McAuliffe Award 
for 1990, presented fifteen US Space­
camp scholarships and received a 
plaque honoring her achievements 
from Lexington Chapter President 

Christa McAuliffe Award winner Sue Darnell accepts another honor, the Kentucky 
Aerospace Educator of the Year Award, from State Vice President Frank Lamm as 
Lexington Chapter President James Jenkins looks on. 

James R. Jenkins and State Vice Pres­
ident Frank Lamm. 

Chapter members found one as­
pect of the airshow particularly en­
couraging : its joint sponsorship. In 
addition to AFA's participation, the 
Lexington Chapter of the Navy 
League and the Kentucky Aviation 

Georgia AFJROTC Cadet of the Year Maj. Jessica Nickodem, here receiving her 
AFJROTC medal from Southeast Georgia President Maj. Donald Edmands, Jr., flanked 
by Chapter Vice Presidents TSgt. Mack Douse (left) and MSgt. Milton Snow, has been 
nominated for appointment to the Air Force Academy by Rep. Lindsey Thomas (D-Ga.) 
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History Roundtable contributed 
greatly to the show's success. 

Alabama Convention 
Delegates to this year's Alabama 

State Convention gathered in Hunts­
ville and received word on how civil­
ians can make a difference in educat­
ing the general public. Edward 0 . 
Buckbee, director of the Space and 
Rocket Center in Huntsville, ex­
plained how Dr. Wernher von Braun 
enlisted his aid in creating a program 
for space-science education, which 
resulted in the establishment of the 
Center, where the public can view the 
hardware of rocketry and space ex­
ploration and acquaint themselves 
with the complexities involved. 

Many AFA dignitaries attended the 
convention , chaired by Alabama 
State President H. R. "Bobby" Case, 
including National Vice President 
(South Central Region) Everett E. 
Stevenson, National Director Frank 
Lugo, Arkansas State President 0 . 
Wayne Lewis, and officers from all five 
Alabama chapters. 0. V. Stephenson 
of Auburn was named Man of the Year, 
and the host Tennessee Valley Chap­
ter garnered Chapter of the Year hon­
ors. Other awards distributed at the 
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AFA/AEF Report 

convention included CAP Unit of the 
Year, given to the 117th Composite 
CAP Squadron ; AFJROTC Unit of the 
Year, to Det. 31 from Butler High 
School in Huntsville; and AFROTC 
Unit of the Year, to Det. 5 at Auburn 
University. 

Florida Looks Ahead 
Florida, a leading state in so many 

AFA ventures, has taken steps to build 
the foundation of aerospace leader­
ship in the next century. Florida AFA 
organized the state's AFJROTC units 
into the Kitty Hawk Air Society to pro­
mote academic excellence. The Soci­
ety, which now has nineteen chap­
ters, held its first state convention on 
the campus of Embry-Riddle Aero­
nautical University, where thirty-five 
top students got their first taste of col­
lege life, discussed AFROTC scholar­
ships and Air Force Academy nom­
inations, took orientation flights, and 
logged some flight-simulator time. 
State President Bill Bingham and Na­
tional Vice President (Southeast Re­
gion) Roy Whitton addressed the con­
vention. Col. Karl Price, USAF (Ret.), 
and Eric Doten, chancellor of the Uni­
versity, have been instrumental in the 
program's success. 

Chapter News 
Programs and resources are sure 

to be pivotal topics in the coming 
months, and the General Charles A. 
Gabriel (Va.) Chapter moved to the 
forefront in obtaining information on 
these issues when Lt. Gen. Robert L. 
Rutherford, USAF, Deputy Chief of 
Staff for Programs and Resources, 
gave an address to a large meeting at 
the Army-Navy Club in Arlington, Va. 
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Among those in the audience were 
Chapter namesake Gen. Charles A. 
Gabriel, USAF (Ret.); Gen. Charles 
Donnelly, Jr., USAF (Ret.) ; Lt. Getn. 
Carl Cathey, USAF (Ret.); and Brlg. 
Gen. Richard Toner, USAF (Re ). 
Chapter officials President Owen 
Wormser, Vice President Dick Ensi9n, 
Treasurer Jim Marstall, Secret,fry 
J. R. "Doc" McCauslin, and Vice Pn~s­
ident (Chapter Programming) Narjcy 
Brown enjoyed the General's address, 
which was also heard by twenty-th1iee 
industry representatives. The Chapfer 
took the opportunity to donate $eiOO 
to the National Institutes of Health bn 
behalf of the late Lt. Col. Bryant Dc\u­
gherty, USAF, who recently died of 

The Thomas W. Anthony 
Chapter's fund-raising 
for a POW/MIA monu­
ment at Andrews AFB, 
Md., got a $1,000 boost 
from Air Force Credit 
Union representatives 
Bland Simmons (near 
right) and Jim Ericson 
(right). Accepting the 
check are, from left, 
1776th Air Base Wing 
Commander Col. Rich­
ard Heinzman, the 
wing's Resource Manag­
er Col. Richard Gordon, 
and Chapter President 
Sam O'Dennis. 

cancer. Lieutenant Colonel Dougher­
ty was the son of Gen. Russell E. Dou­
gherty, USAF (Ret.), former Executive 
Director and current National Direc­
tor of AFA. 

The Spirit of St. Louis (Mo.) Chap­
ter held its annual banquet to honor 
the Outstanding Airmen of the Year. 
Chapter President Raymond P. Mas­
sie, Jr., opened the proceedings, and 
Military Airlift Command's Deputy 
Chief of Staff (Requirements) Maj . 
Gen. Frank E. Willis served as guest 
speaker. Awards were given to MSgt. 
Mark A. Green of the Defense Map­
ping Agency in St. Louis as the out­
standing active-duty Senior NCO; to 
SSgt. Lawrence E. Elliot of the 3545th 

A gleeful SMSgt. Ed Blevins accepts is citation as Outstanding Senior NCO of the 
3534th Recruiting Squadron from an -equally Jovial Harry WIiiiams, President of the 
Roanoke Chapter, at a recent award•· banquet In Virginia. 
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Recruiting Squadron in Columbia, 
Mo., as the outstanding active-duty 
Junior NCO; to MSgt. Ryan C. Rhea of 
the 157th Tactical Control Group at 
Jefferson Barracks in St. Louis as the 
outstanding non-active-duty Senior 
NCO; and to Sgt. Patrick T. O'Heron 
of the 121 st Tactical Control Squad­
ron at Jefferson Barracks as the non­
active-duty Junior NCO. Don Kuhn 
served as awards chairman for the 
event. 

The Iron Gate (N. Y.) Chapter 
mourns the loss of former Chapter 
President Herbert 0. Fisher, who died 
at the age of eighty-one. Mr. Fisher, 
who also served as a National Direc­
tor, was the retired head of aviation­
industry affairs at the N. Y.-N. J. Port 
Authority and a veteran of the China­
Burma-India theater in World War II. 

Regional Workshops 
On October 13, a workshop for the 

North Central Region will be held in 
Bloomington, Minn. The Southeast 
Region 's workshop will take place 
November 17-18, at Shaw AFB, 
Sumter, S. C. 

Have AFA News? 
Contributions to "AFA/AEF Report" 

should be sent to Dave Noerr, AFA Na­
tional Headquarters, 1501 Lee High­
way, Arlington, VA 22209-1198. ■ 

Bulletin Board 

For a history of the Air Force enl isted corps, the 
Chief Master Sergeant of the Air Force and the 
Office of Air Force History are seeking airmen 
who served between 1939 and 1973 to fill out a 
questionnaire on their experiences. Contact: 
Captain Grandstaff, Office of Air Force History, 
Bldg. 5681, Bolling AFB, DC 20332-6098. 

Seeking photographs, letters, and memorabilia 
connected with Keye Field or the Columbus 
Army Flying School at Columbus AFB, Miss. 
Contact: Sherry Medders, Public Affairs Office, 
14 FTW/PA, Columbus AFB, MS 39701 -5000. 

Seeking the whereabouts of Douglas Ferguson, 
a graduate of class 49-B from Nellis AFB, Nev. He 
was stationed at Turner AFB, Ga., in 1949 and 
1950. Contact: R. Williams, 7744 Lilac Rd., Bon­
sall, CA 92003. 

Beginning collector seeks patches of all kinds. 
Contact: Jeff Handwerker, Rte. 2, Box W62, Tut­
tle, OK 73089. 

Seeking information on slang terms in different 
languages around the world . Contact: Tim 
Chase, 1011 Fisk St. , Scranton, PA 18509. 

Seeking photos, clippings, or other memorabilia 
of 12th Supply Squadron 's involvement in the 
Vietnam War. Contact: Lt. Toni Desonia, 12th 
SUPS/LGSC, Randolph AFB, TX 78148-5000. 
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and a pen to 
write it! 

Handsome note paper 
features Majesty from the 
original painting by Linda 
Picken created just for 
AFA. 4-color on off-white 
with matching envelopes. 
Box of 16. 

For immediate delivery 
call AFA Member Supplies 
1-800-727-3337, ext.4830 

(M0072) $15.00 

Quill Pen and Pencil Set 
(M0071) $21.50 

Seeking information on Miss Dana, a P-47, prob­
ably of the 39th Fighter Squadron, which was 
lost near Lae, Papua New Guinea. Contact: Maj. 
Dwight A. Klenke, USAF, US Embassy, Canberra, 
Australia, APO San Francisco 96404-5000. 

Seeking contact with members of the 1st Experi­
mental Guided Missile Squadron, 1st Experi­
mental Guided Missile Group, which was formed 
at Eglin Field, Fla., in 1946 or 1947. Contact: 
Ernest W. Leyh, 56 Hamilton Ave., Valley Stream, 
NY 11580. 

Seeking photos, memorabilia, and reminis­
cences of people who worked in Transportation 
Management, Finance, and Enlisted Aircrew, 
for a history of these fields. Contact: 2d Lt. 
Shawna R. Wimpy, 3757th STUS, Sheppard AFB, 
TX 76311 . 

Seeking contact with former members of the 
27th,37th,49th,57th,74th,76th,82d,318th,and 
465th Fighter-Interceptor Squadrons who 
served at Dow, Ethan Allen, Griffiss, or Presque 
Isle AFBs between 1952 and 1960. Contact: Bill 
Green, 1460 Persimmon Ln., Fairview, PA 16415. 

For a book on Army Air Corps/Air Forces and 
Royal Air Force rescue boats in World War 11, 
seeking anecdotes and reminiscences from 
ditched aircrew members who were rescued by 
these boats. Contact: George R. Delgado, 1820 
Delki St. NW, Palm Bay, FL 32907. 

For a photo/narrative anthology, seeking photos 
and information on celebrities who served in 
the military in any capacity during World War II, 
Korea, or Vietnam. Contact: William Vanosdol , 
Central State University, 100 North University Dr., 
Edmond, OK 73034. 

Seeking the September 1951 issue of A1R FoRcE 
Magazine. Contact: Donald J. Spry, 1206 North 
Apache Ln ., Payson, AZ. 85541. 

Seeking photos, memorabilia, and details on the 
furnishings of World War II-era Nissen Huts in 
England, including typical brands of cigarettes 
and chocolate, types of furnishing and decora­
t ion, and layouts, in order to recreate a hut as 
authentically as possible at Stanstead, England, 
former Hq. of the 344th Bomb Group. Contact: 
Colin W. Davis, Taylor Gardner Associates Ltd ., 
Fossedene Manor, The Fosse Way, Near Com­
broke, Warwickshire CV35 9HS, England. 

Seeking contact with Air Force personnel who 
were stationed at Misawa AB, Japan, with the 
49th Fighter-Bomber Wing, 5th Air Force, in 
1954 and 1955. Contact: Scott W. Tyree, Box 
7991, Winchester Station , Jackson Hole, WY 
83001 . 

Seeking the whereabouts of the following B-17 
crew members : Lt. Peter Karanzalis, copilot, 
who was from Philadelphia, and SSgt. David R. 
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Need help writing ,, ,, 
your resume? 
Not getting a reply 
when you send your 
resume? 

Send it to AFA for an honest, 
professional critique. ~ searched 
for the best in the business and we 
found them. Our professional 
career transition consultants will 
help you make your resume more 
marketable - yvur resume will be 
the one to stand out in the crowd! 

Participants have been delighted 
with the results of this new AFA 
service: 

"\;\,bnderful job! Your comments 
were right on target and honed in 
on areas I was concerned about." 

"~.ry pleased . .. excellent 
comments. . . timeliness appre­
ciated. It was refreshing co have 
someone look ac the resume who 
understands both the military and 
civilian world." 

To submit your resume for the 
review and critique package, send 
it along with your check for 
$30.00 to: AFA, Membership 
Services, 1501 Lee Hwy., 
Arlington, VA 22209 

For more information call AFA 
Membership Services at 
1-800-727-3337 ext . 5842 
(703-247-5842). 

Complete resume preparation 
package also available. 

Bulletin Board 

Davis, waist gunner, who was from Bismarck, 
Mo. Contact: John L. Pfeiffer, 29 Pleasant Hill 
Rd. , Deerfield, NH 03037-1111 . ' 

Seeking contact with crew members who knew 
Jose V. Ortega, who was a bombardier with the 
515th Bomb Squadron, 376th Bomb Group, i 1nd 
was killed on a mission to Ploesti Oil Fields, 
August 17, 1944, along with five others. Three 
survived. Contact: Gilbert Ortega, 55 N. Meln,se 
Ave., Tucson, AZ 85745. 

Seeking contact with members of the 587th Air 
Force Band during World War II. Also seeking 
the whereabouts of William L. Graves. Cont11ct: 
William D. Long , 3410 River Forest Dr., Fo rt 
Wayne, IN 46805. 

Seeking information on Alvin E. Crane, Jr., from 
Woodlands, Calif. , who was a member of pilot 
class 48-B, and was rumored to have been KIA 
September 13, 1951 , while flying a T-6 in Ko1:ea, 
possibly with the 6147th TCG . Contact: Capt. 
James T. Pace, USAF (Ret.) 1530 Dorsal St., ~ter­
ritt Island, FL 32952. 

Seeking information on the whereabouts of the 
following pilot graduates of Webb AFB, T,~x .: 
Murray Brush, who was a fighter pilot at K-:1 in 
Korea, Ed Farrel, and Robert "Ken" Hayes, ~\/ho 
was a fighter pilot at K-55 in Korea. Contact: Jack 
Gilliland, 1232 Redwood Ln., Gulf Breeze, FL 
32561 . 

Seeking the whereabouts of Sgt. John Raym,,nd 
Wearing and Sgt. Elmo Allen, who were sta­
tioned in Stone, Staffordshire, England, du1;ing 
World War II and spent several furloughs with:Mr. 
and Mrs. Young of Hayes, Middlesex. Conbct: 
Veronica "Vicky" Chalk, 37 Bletchmore Close, 
Harlington, Hayes UB3 SEX, Middlesex , En­
gland. 

I would llke to correspond wi th 8th Air Fcirce 
USAAF lighter pilots who flew out of Englar\d. I 
especially want Information on instrumentfl!/ing 
procedures, radios , homing beacons, t rain ing, 
and radio procedures. Contact: Don Biondich , 
4163 Chaparral Pl ., Castro Valley, CA 9454€, 

Seeking Information on the pilot of Memphis 
Belle, Lt. Robert Morgan. Contact: Col. Alfn;d J. 
Hanlon, USAF (Ret.), 6909 Andover Dr. , Ale1:an­
dria, VA 22307. 

Seeking the whereabouts of MSgt. Nicholai; Vi­
tullo, whose last known address, in 1959, w,is in 
Alexandria, La. He was with the 55th Strat,igic 
Reconnaissance Wing stationed at Forbes #iFB, 
Kan., from 1952 to 1955. Also seeking Jarnes 
Campassino. Contact: TSgt. G. John Chiar,Jllo, 
USAF (Ret.), 9236 Antioch, Overland Park, KS 
66212-3227. 

Would l ike to purchase an original World War II 
Aviation Cadet dress hat insignia. It is t l,ree 
inches wide and two inches high, depicting hori­
zontal wings with a vertical propeller thro:ugh 
them. Contact: Ed Poole, 303 N. 90th St., Mil­
waukee, WI 53226. 

Seeking the whereabouts of Frank Genna1·elll, 
who served at McCook Field , Neb., and at Ndrth­
west Field , Guam, in 1944 and 1945, with the 
331st Bomb Group, flying B-29s. Also see~ing 
William L. Shinn, who flew with John Biqger 
from Tinian and Okinawa in 1945. Contact: Clar­
ence M. Juett, 3057 Page St. , Redwood Cit}; CA 
94063. 

Collector seeks B-57 memorabilia, especially 
tech orders, aircrew and maintenance (all rood­
els) squadron patches, and manufacturer's ,1esk 
models. Contact: Sr A. Kathy Davis, USAF, ·1100 
E. Farmington Dr., #152, Vacaville, CA 95687. 

Seeking contact with members of the 19th Bomb 
Group who knew Paul A. Reimer. He was in the 
30th Squadron, and was lost on a mission to 
Rabaul on April 24 or 25, 1942. Contact: L. E. 
Fessenden, 3916 NE 114th Ave., Portland, OR 
97220. 

Seeking contact with members of the 329th Ser­
vice Squadron, 440th Sub Depot, and 861st Air 
Engineering Squadron who helped set up and 
operate the American Air Base at Station 102, 
Alconbury, England, during World War II. Con­
tact: 482d Bomb Group Assoc., Box 482, War­
minster, PA 18974-0482. 

Collector seeks patches. Contact: Walter Dru­
tok, P. 0. Box 1277, APO New York 09194. 

Seeking the whereabouts of Sgt. William C. 
Tench, of Allentown, Pa., and the other survivors 
of a B-1 7 shot down at Kitzingen, Germany, on 
October 14, 1943. Contact: Flt. Lt. Chris Goss, 
RAF, 21 Embry Crescent , RAF Wattisham, 
Ipswich, Suffolk IP7 ?RP, England. 

Seeking the whereabouts of Luke Blanche, who 
was a member of pilot class 43-C, Lubbock, Tex. 
His last known address, in December 1943, was 
in London, while he was stationed with a B-17 
group in southeast England. Contact: Chester K. 
Blackman, P. 0 . Box 748, Hanna, WY 82327. 

Seeking historical data, photographs, or other 
memorabilia connected with the Childress AAF 
Bombardier School from 1942 to 1946. Also 
seeking information on William D. Bagwell, who 
was a pilot flying B-25s in the South Pacific. 
Contact: Maj. Walter Lockhoof, Jr., USAF (Ret.), 
607 Ave. H NW, Childress, TX 79201. 

Seeking contact with anyone who knew Maj. 
Waiter C. McMeen, who was an Air Force heli­
copter pilot in Vietnam in 1965. Contact: Lt. Col. 
Tom Garcia, Box 15186, Tucson, AZ 85708. 

Seeking information, photos, and serial number, 
on a B-17G named Dear Seeley that was with the 
324th Bomb Squadron, 91st Bomb Group, at 
Bassingbourne, England, from 1943 to 1945. 
Also seeking models 1/72, 1/200, and 1/432 
scale. Contact: David Zeak, 522 Bay Ave., Point 
Pleasant Beach, NJ 08742. 

Seeking contact with airmen who were downed 
in Yugoslavia during World War II and escaped 
or evaded capture, for the purpose of a 1991 
reunion with helpers in Belgrade, Yugoslavia. 
Contact: J. C. Rucigay, 14 Ashley Dr., Ballston 
Lake, NY 12019. 

Seeking the whereabouts of Winfred and Vera 
Gordon, of Mississippi, who were stationed at 
the USAF base at Burtonwood, England, from 
1949 to 1952. Contact: Shirley Robertson (nee 
Brookfield), 26 Coldstream Ave., Leven, Fife KY8 
SNB, Scotland. 

Seeking information on the whereabouts of 
Richard Houser, who was stationed in the Man­
chester, N. H., area in 1945 and knew a woman 
named Beatrice Warner. Contact: Margaret M. 
Brown, P. 0 . Box 701 . Windham, NH 03087. 

Seeking information on unit honors and awards 
for Det. 1, 1146th USAFSAS, which was also 
known as Cartographic Technical Squadron or 
AFELM DMAAC, operating at March AFB, Calif. , 
during the 1970s. Also seeking patches from 
intell igence units. Contact: Ron Coleman, 7712 
Warrior Ave., San Angelo, TX 76904. 

Seeking contact with personnel from the 583d 
Bomb Squadron, 381st Bomb Group, who were 
in England from 1943 to 1944, especially those 
who knew 2d Lt. Robert N. Weaver, who was lost 
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on January 11 , 1944. Contact: Richard L. Weaver, 
507 Ashland Dr., Thibodaux, LA 70301. 

Seeking donations of class books of B-26 Ma­
rauder units stationed at Del Rio, Tex., Dodge 
City, Kan., or other Marauder pilot and crew 
training schools. Contact: Maj . Gen . J. 0. 
Moench, USAF, (Rel.), 905 Sweetwater Blvd. S., 
Longwood, FL 32779-3430. 

Seeking contact with Robert E. Fisher, an Ameri­
can who served with the 427th RCAF Squadron 
and became a POW. Contact: Joyce Inkster, 55 
Donly Dr. N., Simcoe, Ontario N3Y 5A5, Canada. 

Seeking whereabouts of personnel from the 2d 
Sea Search Squadron stationed at Langley 
Field, Va., during World War II. Contact: Leslie R. 
Pollok, P. 0 . Box 155, Falls City, TX 78113. 

Seeking information on General Orval R. Cook 
from anyone who served with him. Contact: Lt. 
Col. Peyton E. Cook. 7722 Terra Manor, Boerne. 
TX 78006. 

Seeking information on the whereabouts of Maj. 
Niels Charles Jensen, who was rescued after 
being shot down over Greenland during World 
War II. His last known address was in Washing­
ton, D. C., or Missouri. Contacts: Gloriajoyce 
Page, 5151 Whiteoak, Encino, CA91316. Dean S. 
H. Lowy, Texas A&M , Aeronautics Dept. , Bryan, 
TX 77840. 

Seeking information on David Ernest Christie, 
who was a Flying Tiger pilot in the China-Burma­
India theater during World War II. His last known 
address, in 1950, was in Pittsburgh, Pa. Contact: 
David C. Gawe, 43 Blue Spruce Ln., Ballston 
Lake, N. Y. 12019. 

For books on F-4 unit histories, seeking initia­
tion and operational stories, anecdotes, and car­
toons from F-4 crew members with exchange 
duty tours, US service, or foreign F-4 units. Con­
tact: Lee R. De Haven, C-24860, P. 0 . Box 29, 
Represa, CA 95671 . 

Seeking contact with crew members who knew 
Lt. Harvey G. Del Fatti, who was in the 321 st 
Bomb Squadron, 90th Bomb Group, 5th Air 
Force, in the Pacific theater during World War II. 
Contact: Tommy Stierheim, 821 N. E. 59th Ct. , 
Fort Lauderdale, FL 33334. 

Seeking information on the whereabouts of two 
people who were based in Sculthorpe, England, 
in the mid-1950s: Harold D. Walters, of Blan­
chard, La., who was in the 85th Bomb Squadron, 
and Gary Pat Adams, of Anaheim, Calif., who 
was in the 84th Bomb Squadron. Also, I have an 
85th Bomb Squadron patch for sale. Contact: 
Richard L. McCormick, 307 S. Meridian St .. 
Greenwood, IN 46143. 

Seeking members of the 6th Bomb Group who 
served on Tin ian during World War II and would 
like to be members of the 6th Bomb Group Asso-

If you need Information on an Indi­
vidual, unit, or aircraft, or If you 
want to collect, donate, or trade 
USAF-related Item•, write to 
"Bulletin Board," AIR FoRCE Maga­
zine, 1501 Lee Highway, Arlington, 
VA 22209-1198. Letters should be 
brief and typewrltlan. We cannot 
acknowledge receipt of letters to 
"Bulletin Board." We reserve the 
right to condense letters as neces­
sary. Unsigned letters are not ac­
ceptable. Photographs cannot be 
used Of retumed.-THE EDllORS 
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ciation. Contact: Newell W. Penniman , Jr., 6 Por­
ter Ln., South Hamilton, MA 01982. 

Seeking photographs of custom-painted mod­
ern HGU-55 and -26 USAF flight helmets, partic­
ularly from Aggressor and fighter units. Contact: 
Peter Hall, 52 Gunning Rd., RAF Hospital Ely, 
Cambridgeshire CB7 4RT, England. 

Seeking the whereabouts of MSgt. Robert Lee 
Johns, who was in Vietnam in the late 1960s and 
at Bolling AFB, D. C., until 1971 , when he was 
transferred to Chanute AFB. He also served in Ger­
many and Korea. Contact: Mary-Ann M. Boyce, 
56 Croydon Dr., North Cape May, NJ 08204. 

Seeking anecdotes and reminiscences from for­
mer members of the 457th Tactical Fighter 
Squadron, for a squadron history. Contact: Mike 
Herculson, 457th TFS, Carswell AFB, TX 76127-
6200. 

Seeking information on the whereabouts of 
John M. Goodwin of Atlanta, Ga., who was in the 
US Army Signal Corps Electron ic Training 
Group #14 in England in 1942 and was trans­
ferred to the 8th Air Force PRO in London in 
1943. Contact: Samuel Lee, 01960 S. W. Military 
Rd ., Portland, OR 97219. 

Seeking information on the whereabouts of Eu­
gene Wiebking and Jay Troup, both of whom 
were in the 9th Air Force and were prisoners in 
Germany after being shot down December 23, 
1944. Contact: Ward C. Smidt, 1104 Whippoor­
will Ln., Palatine, IL 60067. 

Collector seeks technical orders for operation 
and maintenance of USAF ground-based HF ra­
dio receiving equipment, such as R-389, R-391 , 
AN/TRD-9, AN/ MSC-1, AN /MGC-2 , and AN/ 
URA-42. Contact: William J. Neill, 1231 Crescen­
do Dr., Roseville, CA 95678. 

Historian seeks oral histories, correspondence, 
cl ippings, photos, and films relating to Boeing 
P-26A " Peashooters" at Wheeler Field, Hawaii, 
from 1937 to 1941 and at March Field , Calif., in 
1934. Contact: David C. Larson, 42 Treetop Cir­
cle, Ormond Beach, FL 32174. 

Collector seeks AFRES/ANG/USAF patches, es­
pecially those pertaining to Pease AFB, N. H., 
New Hampshire ANG, Vermont ANG, and Grenier 
Field, N. H. Seeking information on SAC's Proj­
ect Warrior nose art on all FB-111 sand KC-135s 
ofthe 509th Bomb Wing. Contact: CurtisJ. Lenz, 
32 June St., Nashua, NH 03060-5345. 

Seeking information on the whereabouts of 
Frank Morton, who was in London , England, 
with the US Air Force between February and 
March 1944. Contact: Jacqueline daCosta, 11 
Sackville Rd., Hove, Sussex BN3 3WA, England. 

For a display on US involvement in the Philip­
pines, Clark AB Historical Center is seeking mili­
tary artifacts for display, especially uniforms, 
personal affects, anecdotes, diaries, photos, and 
memorabilia. Contact: Linda Wendell , Director, 
CAB Historical Center, PSC #1 , Box 4479, APO 
San Francisco 96286-0006. 

Collector seeks A1R FORCE Magazines from 1940 
to 1947, Sfars and Stripes from 1944 to 1947, and 
newspapers, pamphlets, and other printed mate­
rial from 1941 to 1947. Contact: Dwain Christian, 
3950E Garryana, Beale AFB, CA 95903. 

Seeking a copy of a humorous quote, approxi­
mately half a page long, regarding flight engi­
neers and their working relationsh ips with navi­
gators and pilots. Contact: Evelynn George, 
1555 S. 28th St. , Apt. 4, Arlington , VA 22206. 

Seeking information on the whereabouts of 
John Hunt, who was in the Air Force and was 
stationed in Swindon, England, in 1968 and 

Ask AFA 
and ETS 
to help! 
Through an agreement with the Air 

Force Association, Employment Transition 
Service (ETS) will enter resume informa­
tion from AF A members into a data base 
known as "MILITRAN" that is shared by 
an impressive list ofnationwide client 
companies. 

ETS has gained narional_recognition for 
its skill in translating military-learned 
capabilities into skills sou~t by private 
industry. ETS bas a special interest inserv• 
ing the highly skilled men and women of 
the United States Armed Forces who are 
leaving the armed forces and are seeking 
employment in theprivatesector. 

ETS also provides for resume in­
formation to be included in the Human 
Resource Information Network (HRIN) 
MILITRAN Resume Registry, a nation­
wide, direct dial information network that 
has over 5,000 corporate users. These users 
initiate their own compure-r searches for 
candidates that meeuheir hiring cri1eria 
without involving ETS and can contact 
you directly. 

To receive your mini-resume form, 
complete the coupon below and return to: 

Afr Fon:e. Association 
1501 J..ce Highway 
Arlington, VA 22209 

Name.._ _________ _ 

Address _________ _ 

City __________ _ 

Slale/2.ip --------

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Or call us toll free at : 

I 1-800-727-3337 ext. 5842 I 

~------- ----------J 
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OPERATION DESERT SHIELD 
Commemorative Belt Buckle 

Limited Edition of 6033 pieces 
Each Buckle individually serial numbered 

(air mileage Washington DC to Baghdad) 

$12 95 Also Availabl~ Navy, 
• Army version 

This is the first notice of issue for this limited edition 
commemorating the largest military airlift in history. 
Three dimensional sculpting and hand craftsman­
ship have been combined to produce an outsland­
ing collector's,buckle. The backof each buckle con­
tains an engraved serial number, date of minting 
and a brief history of the operation. These buckles 
are in stock and available ior jmmediale defrvery. 
Send to: The Buckle Connection 

31518 Anacapa View 
Malibu, CA 90265 

U.S. and Canada add$ 2.05 for shipping. CA res. add 6-
1 /2% sales tax. Visa & MasterCard -include card no. & Exp. 

phone orders: 805-486-9794 

Original Goatskin A2 Jacket 
"Colonel Jim Goodson Edition" 

Special Program ~ 
for Members • ~ & 
Sponsored by ~ 

10% off to AFA members 

• Free Shipping 
• Fast UPS Delivery 
• longs and Large Sizes 

up to 54 Available 

SIZES 
34-46 

$225.00 
To order or for info, call, toll-free 

1-800-633-0092 
In Massachusetts 617-227-4986 

VISA and MasterCard accepted 

PROTECH MARKETING ASSOCIATES 
105 Charles St., Suite 662 Boston, MA 02114 
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Bulletin Board 

1969. Contact: Julie Nugent, 9D Burton St. , R..1s­
sell Square, London WC1H 9AQ, England. 

Seeking people who served with TSgt. Benjamin 
J. Davis, Sr., USAF (Rel.), at Lawson AFB, Ga .. 
Shaw AFB, S. C., Landstuhl AB, West Germcny, 
France, Andrews AFB, Md., Orlando, Fla., end 
Tinker AFB, Okla. Contact: TSgt. Benjamin J. 
Davis, Sr., USAF (Rel.), 2832 California St., San 
Francisco, CA 94115. 

Seeking information , photos, etc., from aircrews 
and maintenance crews of Cessna O-2Bs in 
Vietnam, especially the 9th SOS, 14th SOW, and 
14th ACW, to help in the restoration of airc·aft 
67-21443, 67-21446, and 67-21466. Contact: Don 
Nieser, 6221 Commodore Ln., Oklahoma City, 
OK 73162 . 

Seeking items autographed by early Air Force 
leaders, aces, and aviators, especially William 
Mitchell , Frank Luke, Frank Andrews, Claire 
Chennault, and Richard Bong. Also seeking fl.VG 
items. Contact: Tom Shane, 6109 Bridlingkm, 
Austin, TX 78745. 

Seeking contact with members of the 8th Air 
Force Historical Society who live in Pennsylva­
nia. Contact: 482d Bomb Group Associat ion, 
P. 0 . Box 482, Warminster, PA 18974-0482. 

Seeking information on the whereabout~ of 
SSgt. Floyd E. Brown, who was with the 6f:8th 
Bomb Squadron, 416th Bomb Group, 9th Air 

Unit Reunions 

9th Air Force Advanced Headquarters 
Members of the 9th Air Force Advanced Head­
quarters (World War II) will hold a reunion O:to­
ber 19-21, 1990, in Colorado Springs, CJlo. 
Contact: Harold C. Stuart, 4590 E. 29th St., TL Isa, 
OK 74101 . Phone: (918) 743-7814. 

79th Fighter Group 
Members of the 79th Fighter Group (World I/Var 
11), which included the 85th, 86th, and 87th fi.;iht­
er Squadrons, will hold a reunion November 15-
18, 1990 in New Orleans, La. Contact: Ecwin 
Newbould, 1206 S. E. 27th Terrace, Cape Coral, 
FL 33904. Phone: (813) 574-7098. 

544th SIW/544th ARTW 
The 544th Strategic Intelligence Wing (SIW) will 
celebrate its fortieth anniversary along with for­
mer members of the 544th Aerospace Recon­
naissance Technical Wing (ARTW) the weef< of 
November 12, 1990. Contact: Lieutenant Colo­
nel Meyer, USAF, Hq. 544th Strategic lntelligEnce 
Wing (SAC), Offutt AFB, NE 68113-5000. Phone: 
(402) 294-4555 or (402) 294-5110. 

Pilot Training Instructors 
I am trying to locate instructors who particip3ted 
in the training of aviation cadets and stu,jent 
officers in late 1951 and 1952. I am planning a 
fortieth-year reunion in 1992. Contact: Jack 
Gilliland, 1232 Redwood Ln., Gulf Breeze, FL 
32561. Phone: (904) 932-5472. 

Class 43-C 
For the purpose of organizing a reunion, I w:iuld 
like to hear from members of Class 43-C, Eagle 
Pass, Tex. Contact: Lt. Col. Richard A. Barker, 

Force, and was shot down over Amiens, France, 
with 1st Lt. L. J. Siracuse and SSgt. James S. 
Hume and was captured, imprisoned as a POW, 
and liberated in May 1945. Contact: Albert L. 
Taylor, 301 Laurel Blvd., Lanoka Harbor, NJ 
08734. 

Seeking contact with anyone who was associ­
ated with B-57s at Clark AB, the Philippines, or in 
southeast Asia. Contact: Warren E. Thompson, 
7201 Stamford Cove, Germantown, TN 38138. 

Seeking information on the whereabouts of Sgt. 
Rodger K. Summerfield, of Elkins, W. Va., and 
Sgt. Huey C. Scott, of Miami , Fla., both of whom 
were stationed at Eglin AFB, Fla., and later at 
Udorn AB, Thailand, in 1968 and 1969. Also 
seeking Col. Ernie Miece, who was the com­
manding officer of the 11th TRS at Udorn AB, 
Thailand, in 1968 and 1969. Contact: William 
Crean, 224 Paddock Way, Delran, NJ 08075. 

Seeking contact with P-47 pilots from the 33d 
Fighter Squadron who were in Iceland in 1943 
and 1944. Contact: William M. Amburgey, 9409 
Bramall Rd., Richmond, VA 23229. 

Seeking a photo (preferably color) of an F-100D, 
serial number 53-530, from the 166th Tactical 
Fighter Squadron, 121st Tactical Fighter Wing, 
Ohio ANG, which crashed just south of the Camp 
Atterbury Range in Indiana on April 18, 1972. 
Contact: Richard Lindsey, 3124 Del View Dr., Del 
City, OK 73115. 

USAF (Ret.), 17291 Almelo Ln., Huntington 
Beach, CA 92649. Phone: (714) 846-5351. 

Class 63-D 
For the purpose of planning a reun ion, I am 
trying to locate members of Pilot Training Class 
63-D (Williams AFB, Ariz.). Contact: Col. Tony 
Orlando, USAF (Rel.), 8336 Kenwood Ave ., 
Springfield, VA 22152. Phone: (703) 569-7145. 

Readers wishing to submit reunion 
notices to "Unit Reunions" should 
mall their notices well In advance 
of the event to "Unit Reunions," 
AIR FoRCE Magazine, 1501 Lee High­
way, Arlington, YA 22209-1198. 
Please designate the unit holding 
the reunion, time, location, and a 
contact for more Information. 

88th Depot Repair Squadron 
For the purpose of organizing a reunion, I would 
like to hear from members of the 88th Depot 
Repair Squadron who served in Genoa, Italy, dur­
ing World War II. Contact: John B. Rasch, 7439 
N. E. Neptune Dr., Otis, OR 97368. Phone: (503) 
994-2926. 

7167th Special Air Missions Squadron 
I am seeking members of the 7167th Special Air 
Missions Squadron who served in Germany be­
tween 1951 and 1954 and who would be inter­
ested in holding a reunion. Contact: Richard D. 
Anderson, 6880 FM 1628, San Anton io, TX 
78263. 
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Now you can 
purchase a CHAMPUS 
Supplement that 
will help you put a 
limit on your 
unreimbursed 
medical expenses. 

Dorltlet 
Medical 

Expenses 
Soar! 

charges which exceed 
CHAMPU5-ollowob/e 

charges, in any 
single calendar year, 

to $1 ,000 for on insured 
person/$2,000 fora/I 

insured family 
members. Once those 
out-of-pocket expense 

maximums ore 
reached, CHAMPLUS ~ 
will pay 100% of any 

gap between the 

/i's called 
CHAMPLUS® 
and is 
available 
to all AFA members. 

CHAMPLUS® 
features on 
"Expense Protedor" 
Benefit which means 
significant savings 
to you and 
your family. 
Ii limits the out-of­
pockei expenses for 
CHAMPLUS ® covered 

for Militory Retirees and Dependents 
QUARTERLY PREMIUM SCHEDULE 

ln-Parienr Oenefits Only 
Member's 
A!rolned-Age-~ Merr,be! Spouse EochO,lld 
under50 S22.97 $45.12 $16.34 
50-54 34.33 56.21 16.34 
55-59 50.32 60.17 16.34 
60-64 62.98 69.27 16.34 

CHAMPLUS ® 

Top Quo/lty 
Low Cos{ 

Protection with 
AFA1s 

CHAMPWS$ 

For Military Retlre.es and Oependenrs 
QUARrERY PREMIUM SCHEDULE 

ln-Porienr and Our-Parienr Oenefirs 
Member's 
Arroined NJe' Member Spouse Each Child 
Under50 $33.90 $61.02 $40.84 
5().54 46.59 69.87 40.84 
55-SQ 64.41 96.11 40.84 
60-6<! 77.38 102.15 40.84 
•NQ,e Premium ornounrs Increase wirh rhe member's 
onoinedoge 

actual charge and the 
CHAMPUS-allowoble 

charge, for the 
remainder of ihoi year. 

CHAMPLUS offers other 
attractive benefits. 

Compare our low rotes 
with other plans. 

For Dependents of Acrive Duty Personnel 
ANNUAL PREMIUM SOiEDULE 

ln-Porienr Denefits Only 
Member Spouse Each Child 

All Ages None $9.68 $5.94 
ln-Patienr and Our-Patient Oenefits 

Member Spouse Each Child 
Al l Ages None $38.72 $29.70 

is o top-flight pion. It helps you meet 
your responsibility for unreimbursed 
medico/ expenses whether you ore 

r-pj;; ; nd ~ Tu1i7nfur; o;;-o;;-CHAMPiU~ - - - -7 
I with the Expense Protector. 0 Member O Non-Member I 

INome,, _ _________________ I 
I I 

odive duty or retired. 1
Address: _________________ J 

'---------------• I I 
I P.etum to: ~ I 
I AFA. Insurance Division AIR FORCE I 

1501 Lee Highway 
I Arlington, VA 22209-1198 ASSOCIATION I 

L~~---------------~---J 
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The first government 

flight evaluation of the V-22 

Osprey has been completed. 

Three Marine Corps test pilots evaluated the aircraft during 

thirty flight hours. 

Their preliminary findings: " ••• the V-22 Tiltrotor 

demonstrated excellent potential for its intended missions." 

Tiltrotor technology is an American first in aviation. It gives 

the V-22 unmatched capabilities in speed, range and versatility. 

Designed from the outset to meet the requirements of all 

four branches of the military service, the V-22 Osprey is one 

of the most cost-effective and operationally effective aircraft 

ever built. 

BELL BOEING 

The Tiltrotor Team 
A JOINT SERVICE PROGRAM 

Four V-22 aircraft 

have flown a com­

bined total of more 

0 S P R E Y U P D A T E 
KO I JUH[I~ 



COllf1DOWN 10 flcSf fllGHT 
History in the making: 

The C-17 stands on its own. 
The proud team building the C-17 has recently 
moved this nation's newest airlifter from the 
giant steel tooling fixtures surrounding it during 
assembly. Now standing on its own landing gear 
for the first time the C-17 is a dramatic display 
of American ingenuity at work. 

Eighty-five hundred peo;,le-aircraft 
engineers builders and support staff-have 
undertaken one of the most formidable tasks in 
the history of military airlift. Their dedication, 
patience and willingness to perseYere in the 
face of any challenge are mak::ng it a success. 

Evidence of their achievement grows with each 
new milestone reached. 

Its rugged landing gear will allow this new 
aircraft to lane large payloads on remote airstrips 
around the world. Carrying over 80 tons, it will 
fly as far as 2.400 nautical miles without refueling 
-and land on a runway just 3,000 feet long. 

Out of the joining tool now, this flexible 
airlifter is ano:her step closer to first flight. And 
the dedicated team building it has another 
reason to be proud of their work. 

NICDONNELLDOUGLAS 
A company of leaders. 




