


We cannot display it, or diagram it, 
or illustrate it. 

Nor are we publishing any photo-
graphs. And even when it flies, it will be 
virtually undetectable. 

The Advanced Tactical Fighter. 

Prototypes now being built for the 
Air Force by Northrop and McDonnell 
Douglas represent our forty years of ex-
perience building combat aircraft. 

And, in fact, we have more fighter 
experience between us than any other 



BUT CANSHOWYOU 

manufacturers in the free world today. 
A heritage of thousands of front-

line fighters.Including the F--4, the F--5, 
the F-15. And theF-18, the product of our 
ten year partnership. 

When deployed, the Advanced 

D 

Tactical Fighter will deliver the decisive 
edge.Where the enemy possesses both 
superior numbers and technological 
parity, it is the edge that will be essential 
ifwe are to prevail. NORTHROP 
The Northrop/McDonnell Douglas ATP Team 



Advanced comP-osites: a material factor in mission success. 

The success of many next
generation aerospace and 
defense systems depends 
on the development of new
generation structural mate
rials. At Martin Marietta, 
our progress in composites
from their chemistry and 
curing, through tooling, 
manufacturing, testing and 
application-is advancing 
the science of materials, 
and insuring the success of 
systems that must travel 
Jaster, Jarther and survive 
in environments more 
hostile than ever before. 

Composite spider 
beam assemblies 

Vertical stabilizer 

Composite antenna 
support booms --- ---

Equipment bay 

/ 

,,, Scaling down 
SCATHA's weight. 

The USAF's operational 
spacecraft for Spacecraft 
Charging At High Alti-
tudes takes full advantage 
of graphite/epoxy composites. 
These materials have cut 
the weight of SCATHA's 
booms and spider beams by 
so percent, and 
dramatically reduced 
thermal expansion. 

Composite lcadi11g edges 

Trailing edge 
23 '1" x 5 'i'' at root, 
weight i 76 pounds-
one of the largest composite 
bonded structures made. 

Horizontal stabilizer 

Adding hustle and 
muscle to the B-1B. 
Martin Marietta com
posites figure prominently 
in the enhanced strength 
and reduced weight of the 
B-1B's stabilizers and 
mode control vane-add
ing to aircraft speed, range 
and reliability: 

• 



Space Telescope 

Optical bench 

Metal-matrix 
composites 

High-dimensional 
stability for the FOS. 

The Faint Object Spec
trograph relies on Martin 
Marietta metal-matrix 
composites to provide a di
mensionally-stable optical 
bench, which will enable 
NASA's Space Telescope to 
accurately measure light 
from distant galaxies 
and stars. 

Graphite/epoxy 
clamshe/' joints 

~ Mode control vanes-composite skin 

Ceramic tiles 

Cover s beet - ,. ~ 

Section through -----._ 
~ 

armor ~ 

Nonmetallic surface 
One-piece 
composite hull · 

Mastenninding tomorrows technologies 

Advanced 
composites strengthen 
armored vehicles. 

Martin Marietta composites 
are ready to provide 
advanced annored vehicles 
with the toughest, most 

"hit-stopping" annor made. 

NIARTIN NIARIETTA 

Martin Marietta Corporation 
6801 Rockledge Drive, Bethesda, Maryland 20817, USA 
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An Editorial 

The $65,671 Man 
By John T. Correll, EDITOR IN CHIEF 

M ILITARY people were dumbfounded November 14 
when they picked up the Wa bington Post and 

discovered how prosperous they were. According to a 
front-page story in that newspaper, a male college gradu
ate in the armed forces earns $65,671 a year by age 
thirty-five. The source cited for this startling informa
tion was a General Accounting Office (GAO) report that 
says military compensation is twenty-seven percent bet
ter than that in the Civil Service and generous by aJmost 
any standard. 

By sheer coincidence, an early copy of the GAO re
port found its way into the hands of the Project on 
Military Procurement (see "The Reformers," p. 106), 
which leaked it to the Post at the peak of the federal 
budget furor-and at a time when axe-grinders all along 
the Potomac were trying to prove that defense costs had 
brought the nation to economic ruin. GAO did not 
openly release its report until November 20, the day the 
Administration and Congress announced they had 
struck a deal on the FY '88 budget. 

The report uses the strange sort of methodology we 
have come to expect from GAO. It is built around four 
data tables that claim to array military personnel and 
civil servants by age, sex, cash compensation, and other 
benefits. The numbers do not match directly with any
thing on the actual pay charts. 

Available clues, however, suggest that GAO's mythi
cal $65,671 moneymaker is a major with fourteen years 
of service and whose base pay, quarters allowance, and 
subsistence allowance in reality came to $42,823.80 at 
the time of the study. The report further says that a 
thirty-five-year-old high school graduate earns $39,021 
annually in s~rvice. Interpolation from clues here points 
to a master sergeant with seventeen years in uniform 
and whose payroll total is $26,309.25. GAO appears to 
have taken these military men the rest of the way to 
affluence on the strength of benefits it contends they are 
getting. 

GAO devotes about a third of its report to itemizing 
and commenting on the range of military benefits and 
financial advantages. It does not specify which of these 
went into its calculations, but there was, to put it mildly, 
no discernible effort to hold down the score. While 
many employers routinely budget twenty to thirty per
cent of salary to cover benefits and payments to Social 
Security and retirement acco,unts, few people interpret 
the income a person "earns" per year as including those 
amounts. · 

This is one in a series of GAO reports that, taken 
together, paint the picture of an overpaid military. The 
conclusions attract considerable notice, the fine print 
almost none. In the latest report, for example, GAO had 
no idea how long the civil servants in its data base had 
worked for the government. The fourteen-year major 
may have been compared with an accountant who had 
been on the job for two weeks. A highlighted conclusion 
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of a June 1986 GAO report on military compensation 
proclaimed that "pay differences may not affect military 
retention." The first sentence of the current study re
calls an earlier analysis in which GAO found the military 
well ahead of "a national sample of employed workers" 
on total compensation. 

Such statements arise from the depths of either igno
rance or malice. Pay is not the only thing that motivates 
people to choose a military career, but the "hemorrhage 
of talent" in the 1970s was painful evidence that compen
sation has a profound effect on retention. 

If GAO's thesis is correct, why isn't the world beating 
down the doors to military recruiting offices? What 
keeps the US labor force in those private sector occupa
tions that pay so much less? Civil Service may or may 
not suffer by comparison with the military, but there are 
presently 650,000 job applicants registered with the Of
fice of Personnel Management's nationwide Staffing Ser
vice Center in Macon, Ga. Thoughtful people must sure
ly wonder what kind of numbers game GAO is playing. 

It's true that military pay is better than it once was. 
When the nation decided in 1973 to meet its defense 
needs with an all-volunteer force, part of the arrange
ment was to take the troops off starvation wages. In
come of $42,823 is not excessive for a middle manager 
who has been with an organization for fourteen years 
and who carries significant responsibility-to say noth
ing of the possibility of being shot at. The enlisted force 
would be a bargain at substantially higher salary levels. 

GAO makes much of the fact that military allowances 
are untaxed and that transient military members are 
often able to avoid state income taxes by having some 
choice in where they establish their legal residences. 
What this leaves unsaid is that the government chooses 
to put $7,771 of our major's $42,823 into tax-free allow
ances so that it can save later by computing his retire
ment annuity on a base pay that is lower than his payroll 
income. People who complain about military residence 
options should experience the aggravation of changing 
car tags and driver's licenses every three years or split
ting their tax returns between two states with different 
filing rules. The military member, whose dislocation 
allowance seldom covers the real cost of a move, may 
think the advantage lies with his civilian neighbor, who 
has built up equity in a home bought fifteen years ago at 
a third of today's prices. 

Meanwhile, GAO's master, the Congress of the 
United States, had two pay raises in 1987, taking the 
legislators from $75,100 to $89,500 per head. A cost-of
living increase, still in the budget being debated at this 
writing, would put them at $92,000 in January. If it 
passes, that would be a 22.5 percent improvement over 
the span of a year and a day. This isn't to suggest that a 
member of Congress isn't worth that much, but it's a 
bigger jump than you're likely to find in one of those 
national samples of employed workers. ■ 
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ClllllS IH= FIVE SILIIIIIS. 
EIILESS PISSIBILIIIES. 
NOW THAT'S 

SITUATION AWARENESS! 
We're developing flat-panel, multi-function 
display systems. They use Liquid Crystal 
Display (LCD) and high-speed display pro
cessor technology to provide full color, 3-0 
perspective displays for the next-generation 

tactical aircraft. 

OUR 
BUSIS 
FASTER. 

Developed for the Air Force 
Avionics Laboratory, the Collins 

high-speed data bus demonstrated 
an operating capability of 50 megabytes/ 

sec, or 50 times the speed of the present 
MIL-STD-1553 Muxbus. 

Teamed with TRW on the Depart
ment of Defense Integrated 

Communication Naviga
tion Identification Avi
onics Program (ICNIA), 
we're developing the 

common modular RF sub
system. A reconfigura-

ble, fault-tolerant 
system, it provides 
up to 15 CNI func
tions with 50 per
cent savings in size 
and weight. 

THE FUTURE 
IS AT HAND. 
In designing the 

miniature GPS 
receiver for 
the Defense 
Advanced 
Research 
Projects 

Agency (DARPA), 
Collins engineers 

used MMIC, VHSIC 
and VLSI circuits to 

achieve a 10:1 reduction 
in size, weight and power. 

WE'VE GOT A 
LINE ON COMPUTER

INTEGRATED 
MANUFACTURING. 

We're building one of the 
most advanced 
avionics manu- ==---OW.u 
facturing facili
ties in the world. 
Our capacity for 
high and low volume 
production 
will 
ensure 
faster availability 
of high-quality avionics. 

Contact Collins 
Government Avionics Division, 
Rockwell International, 
400 Collins Road NE, 
Cedar Rapids, Iowa 52498. 
(319) 395-2208. Telex 464-421 
COLLENGR CDR. 

COLLINS AVIONICS 

41~ Rockwell '1'._~ International 

... where science gets down to business 

Aerospace/ Electronics/ Automotive 
General Industries/ A-B Industrial Automation 



Airmail 

Maritime Strategy 
I am writing to express my concern 

regarding the manner in which my 
views on "the maritime strategy" were 
presented in an article by the same 
name in the November 1987 issue of 
your magazine. By taking statements I 
have made out of context, Mr. Polmar 
and Dr. Truver have confused the is
sue of what constitutes American 
naval strategic thinking .... My posi
tion on the value of American sea
power has been strong and unam
biguous. 

To talk of the Kola or Kamchatka 
peninsulas as a strategy is inaccurate. 
The maritime strategy is not a theater 
war plan. Our seapower projection, as 
a key element of our national strategy, 
will apply global pressure on all Sovi
et fronts in time of crisis. By control
ling the seas in peacetime, we will 
force the Soviets to conclude that 
they will not be able to win quickly, 
having denied them the strategic ini
tiative and their preferred one-theater 
war. The first goal is to defuse the 
crisis; our naval forces will be in posi
tion to strike effectively and de
cisively. 

I would add that this strategy was 
not designed to be implemented in a 
vacuum. To be most effective, the 
Navy's projection of seapower works 
in cooperation with our sister ser
vices and our allies. 

Our singular purpose is to control 
the seas and thus ensure the vitality of 
our maritime nation. This purpose 
has remained unchanged for two cen
turies, an observation that should stir 
little controversy in anyone who de
pends on the sea for their livelihood. 

The Hon. James H. Webb, Jr. 
Secretary of the Navy 
Washington, D. C. 

The Pacific Challenge 
As always, your issues are most in

teresting and informative. I particu
larly appreciated the November 1987 
article "Power Players on the Rim of 
Asia" by John T. Correll. You have an 
uncanny way of putting significant 
military situations in a timely and en
lightened manner. You have assuredly 
stated PACOM's and PACAF's enor-
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mous responsibilities in a straightfor
ward, realistic manner. The future is 
ominous. 

It is uncommon knowledge that 
commanders in the Pacific have al
ways been highly dedicated and moti
vated, going all the way back to 1941 
days. Yesterday's and, I fear, today's 
lack of proper interest by Washington, 
D. C., has left and is now leaving the 
Pacific theater less than fully support
ed, with its vast and enormous area of 
responsibilities. It is certainly much 
less supported than the European 
theater, where we will soon be in the 
process of removing theater nuclear 
missiles. 

I fear the tutu re demand for conven
tional force posture in Europe will 
only tend to aggravate the Pacific 
force shortfall. I know, because I 
served two tours with the Air Force 
throughout the Pacific in World War II 
and during the Korean conflict. 

My son is about to embark on an 
important assignment with Marine air 
in the Pacific. I want him and all the 
rest of PACOM to get timely and ade
quate support by Washington in order 
to be able to carry out their responsi
bilities. 

I most sincerely hope that Gen. 
Jack Gregory of PACAF and all ele
ments of PACOM get the maximum 
support and recognition so vital to 
the Pacific theater of operations, 
where the Communist threat is grow
ing. Your article has gone a long way 
to enlighten all of us on the current 
situation. 

Lt. Col. Wayne J. Guidry, 
USAF (Ret.) 

Sun City West, Ariz. 

The Corps Facts 
Okay, that did it. On page 69 of the 

November 1987 issue of your fine 
magazine, for the second time in six 
months you again mention the F-16s 
at Misawa AB in Japan as the first 
fighters based on mainland Japan in 
fifteen years. Wrong answer. The US 
Marine Corps has had two air groups 
of "fighters" based at MCAS lwakuni 
since the late 1950s. 

These air groups, MAG-12 and 
MAG-15 (or by other numbers, but al
ways two air groups), have operated 
out of lwakuni continuously except 
for a couple of periods when they flew 
a little farther south-in such places 
as Chu Lai, Danang, the Rose Garden, 
or Bien Hoa. Though the squadrons 
are not permanently based at lwakuni 
but rotate on a six-month basis, there 
are always at least four squadrons of 
"fighters" (by Air Force definition) 
plus two detachments and an eight
aircraft headquart~rs and mainte
nance squadron with OA-4M "Fast 
FAC" aircraft. 

MAG-15 operates two squadrons of 
F/A-18s (up until September of this 
year, these aircraft were F-4$s) and a 
four-aircraft detachment of RF-4Bs. 
MAG-12 usually has an A-6E squad
ron (not a fighter by our definition, 
but by yours) and an A-4M squadron 
(same comment). In 1984-86, MAG-12 
was host to a Navy A-7E squadron. 

As a historical note: A-4 squadrons 
from MAG-12 were the last fixed-wing 
American units based in Vietnam. 
MAG-12 and lwakuni also are home to 
rotating detachments of EA-6Bs. The 
Electric A-6s are the only electronic 
countermeasures aircraft perma
nently in the Far East (on our side). 

I'm disappointed that your normally 
accurate publication made this mis
take once, but to do so twice in one 
year is unforgivable, especially in 
these days of jointness. By the way, 
Marines from both groups operate 
with PACAF units in Cope Thunder, 
Team Spirit, and other exercises 
throughout the Far East. 

It's a great place to fly .... 
Lt. Col. L. A. Wood, 

USMC 
Newport, R. I. 
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IMAGINE ONE JET WITH 
THE RREPOWER 

OFA II SQUADRON. 
Today's fighting jets are so packed full of the latest technology 

they seem to belong in the future: F14s that can track 24 targets at 
pnce and attack six of them with a deadly mix of Sparrow, Side-
winder, and Phoenix missiles .. . Harrier jump jets able to take off 
straight up and fly baekwards .. . Soviet Foxbats that can fly at an 
astounding 2100 mph ... 

Now there's one source you can turn to for all but the most 
classified information on these high-tech wonders of the sky. The 
editors of liME-LlFE BOOKS present Fighting Jets, an exciting 
volume in which you'll find out the latest advancements in the ever 
changing battle for air supremacy. 

And you'll not only learn about the incredible capabilities of the 
top fighters In the world-such as the near-invincible F14 and the 
mysterious Soviet MiG-25. You'll also enter the cockpit in 
actual combat situations to see how these jets respond 
when it really counts. 

It's Just the beginning of the adventures you'll take in the 
EPIC OF FLIGHT series from liME-LlFE BOOKS. You'll learn 
how the planes of today were made possible by exploring 
earlier generations of attack aircraft 
in such exciting volumes as Amer
ica in the Air War, Knights orthe 
Air, and The Carrier War. 

Simply mail the attached card or 
coupon. You'll receive Fighting Jet 
for a 10-day free examination. Keep 

it and pay just $13.99 plus shipping and handling. Or send it back 
with no obligation. Future volumes come one about every other 
month, each with the same 10-day free trial. Keep only the books 
you want. Cancel any time. 

But send in the reply card today. The sooner you do, the sooner 
you'll be climbing into the cockpits of the most sophisticated 
fightersinthe sky. _____________ _ 

1 TEST FLY FIGHTING JETS FOR 10 DAYS FREE. l I If card is missing, mail to: Time-Life Books I 
I 

Box C-32066, Richmond, VA 23261-2066 I 
Yes, I would like to try Fighting Jets as my introduction to THE EP1c 

I OF FLIGHT series. Please send it to me for a 10-clay free examination. I 
Also send me future volumes under the terms described in this ad. 

I CVA189 I 
Na I Clllonsa l]llnl) Add~ ___________ __,.W~---
City _______________ _ 

State/ Province ______ Zip/ Poslal Code __ _ 
All orders sub]e_ct to approval. Price subjeot to change. 

1 

I 
ITIMEI : 

THE EPIC OF FLIGHT !Pc!! J 



he glabal missian 
of the }Jr Force 
depends on .fast, 
reliable carnmu

nications. That's why for 
its PACER BOUNCE pro
gram the Air Force turned 
to one company. Harris 
RF Communications. 

The result is the multi
purpose transeeiVer syst~ro 

that has become the Air For.ce stane:lard tor fixed M d 
mobile communications. Versatile enough for the full 
gamut otstrat~c and taetioal c0mmunicatipns, it's ~t
ting the m~e through-anywhere around th worl.d 

But Hanis supplied far more than a great transceiver. 
With reliability-mean time between repairs-measured -
at 40,000 hours (800 percent higher than d~ign specifi
eati0ns ). And-a program identified as one of the best 
managed by the Saciamento Air Logisfie Center. 

This demonstrated best buy has been available to 
every branch of the military, thanks to the convenience 
of the PACER BOUNCE program. 

Does your program need a state-Of-the-art transceiver 
system? Then call us today. Because when the message 
has to get througru yeu need Hams RFC0mmunkati,0ns. - .:____,_,....., 

. RF COMMUNICATIONS GROUP 
Lq,ng Range Radio DMsion 

llle91Jnlve.i'slty A~ime, Rochester, NY 14610 
716:-244-5830 

1-800-4--HARRJS. FJrt. 3500 



Airmail 

Picture Imperfect? Shaky Philippines 
Re: "Getting the Picture Behind the In the November 1987 issue of AIR 

Lines" by James W. Canan in the No- FORCE Magazine, Gen. T. R. Milton 
vember 1987 issue. wrote an article titled "The Baguio l'lllllllller 

In this article, I think it is Mr. Canan Connection." I would like to comment John 0. Grey 
who didn't "get the picture." Tactical on a number of the General's points. ~ .......... ,. 
reconnaissance isn't now and never First, the General identifies English Chartee E. Cruze, Richard M. Skinner 

has been in the business of getting as a semicommon language in the 
pictures to anyone. It provides intelli- Philippines. This is quite true among Editor In Clllef 

gence information. Skilled photo- the young and educated. The com-
John T. Co1'191I 

lenlorEdltorl g rap hie interpreters view the film with mon farmer in the provinces does not Jamee W. Clnen, Robert S. Dudney 
magnifying glasses or stereoscopic speak, read, or write English. This be-

Ae-..tlcl ldltor equipment and produce a written mil- comes a serious problem when the Jeffrey P. Rhoda 
itary report that must be on the tele- government is transmitting speeches ...,, l!dllor 
type within one hour of landing. and addresses in English on radio CollNn A. Bollard 

If the report is on a land battle area, and television to the nation. The solu- Mllltllr, Rellllonl l!dllllr 
the user will receive information on tion to this problem is very difficult Jamee A. McDonnell, Jr. 
troops, tanks, trucks, guns, etc., by until the farmer can be directly influ- Contrlllullng l!clllorl 
type, number, and exact map coordi- enced or educated to a common Ian- John L Frtabee 

nates. Providing the front lines with a guage. Brian Green 
Gen. T. R. Mitton, USAF (Rel.) 

TV tape of the battle zone will not pro- Secondly, the General states that John W. R. 'lllytor (" Jlne'I Supplement") 
vide the information necessary to as- the Philippine armed forces had de- Robin L Whittle 

s.ess the enemy's strength and inten- scended to a "low state" during Mr. 
lllanllllll lclltDr tions and will only take away valuable Marcos's last years of running the gov- Richard M. Skinner 

time from the troop commander. Ulti- ernment. The fact is that the armed 
Anlltanl M■nqlnt ldllor 

mately, he will give up viewing the TV forces have sunk even lower under Hugh Winkler 
tape or have to detail someone else to President Aquino. Already on numer- DIIN1al d Produolron 
do it for him-a photo-interpreter. ous occasions, her own officers have Robert T. Shaughneu 
Why don't we give the commanders tried to kill her while staging coups ArtDnclor 
the information they need in the form against her government. Her inability Guy Aceto 

they can use it to begin with? to persuade loyalty and devotion to Re■eafCIILlllfallH 

Should there be a need for even the nation among members of the P'Nrlle M. Draughn 

faster information, all reconnais- military will continue to work against ldltortalAlllltanll 
sance pilots are trained to make visu- her. Officers are still riding around in Gr- Uzzlo, Dllnlel M. Sheehan 

al reports that can be radioed to the their staff cars and other vehicles 1Nrw1arJ ID Ille ldltor In Chief 

front lines while in flight. while the troops in the field continue Dell Sanderson 

Use of high-resolution TV cameras to walk. Advllrtlllng Dlr9c1Dr 
in the airplanes could eliminate the Finally, I agree that the Philippines Charin E. Cruze 
ten minutes of time needed to devel- is indeed having serious problems. 1501 lN Highway 

op film as well as the associated The General identifies the elimination Arlington, VI. 22209-1198 
Tel : 703/247-5800 

equipment and supplies, but saturat- of the Communist insurgency as the Telex: 44-0487 (Cour,esy A81ool■tes) 

ing the front lines with unedited TV "overriding priority." He states that lilletax: 703/247•5865 

tapes would be a disservice . . .. the way to do this is to restore disci- Dll9C:lor flf Mallletlng lervlou 
If reports are not on the teletype pline and to supply equipment to the Patricia T.-703/247-5800 

within one hour of the aircraft's land- Philippine armed forces. Alll!A ADVERTISING MANAGERS 
ing, then the reconnaissance unit It is my personal belief that the con- 1!111 eo.11 and Canida 

should be listed as "nonoperationally tinued involvement by the United By Nlchol-2031357-n81 

ready." And any commander who States is simply fueling the Commu- Mlclwelt 

wants "pictures" instead of hard intel- nist insurgency. The recent killings of WIiiiam Fa1'1911-312/448-4304 

ligence should be sent back to American service members at Clark W.lltCout 
school. Or could it be that our staff AB by members of the Communist Gary Galt--213/841-7970 

schools don't understand that tac- Party of the Philippines provides evi- UK, lenelu., France, Soanclnavla, 
tical reconnaissance is a method of dence that further US involvement Qermanr, end Auatrla 

gathering intelligence? It is not in the could project us right into another 
Richard A. Ewin ..... David Harrtaon 

picture-making business. Vietnam-style conflict against Com- Owrseu Publicity Ltd . 

Lt. Col. Richard T. White, munist guerrilla forces. The situation 81-101 Oxford Streat 
London W1R 2M, England 

USAF (Ret.) is developing in a pattern similar to Tai : 1-438-9263 

Grosse lie, Mich. that of the Vietnam War. The Commu- lillex: 24824 

nists are being given a reason to tar-
Telefax: 01-734-7388 

• The article made the point that Tac- get Americans, and the service mem- nat, and lwltnrland 
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tions, would get to combat command- lier promises to work with insurgent Buslnen Publication Audit 
ers much faster.-THE EDITORS factions in establishing reforms. She 

AIR FORCE Magazine / January 1988 11 



Airmail 

realized this all too late and now finds 
her government and country in the 
midst of a guerrilla insurgency. 

Second Carrier 

Menno A. Young, Jr. 
Reinholds, Pa. 

In the "November Anniversaries" 
on page 33 of the November 1987 is
sue, you state that the USS Saratoga 
was the second Navy carrier. CV-1 was 
Langley, CV-2 was Lexington, and 
Saratoga was CV-3. All three were 
converted from hulls designed for a 
different purpose. 

I realize the Navy is not worth get
ting it right, but in "There I Was ... " 
on page 128, your cartoonist de
scribes an incident involving a 
C-141-but draws a C-5 instead! 
That's disgraceful. It's like when you 
said the Grenada liberation occurred 
in 1985. Please get your act together. 

W. B. Larew 
Falls Church, Va. 

• While the Saratoga was indeed 
given the third hull number, it was 
launched on April 7, 1925, and com
missioned on November 16, 1927. The 
Lexington was not launched until Oc
tober 3, 1925, and was not commis
sioned until December 14, 1927. The 
Saratoga is, chronologically, the 
Navy's second aircraft carrier. 

As for the "There I Was ... " car
toon: The aerial refueling receptacle, 
visible on the top fuselage of the car
toon version of the aircraft, would ap
pear to type the bird as a C-141 B, 
though others might conclude differ
ently.-THE EDITORS 

Bases and Stations 
I refer to the item in "Aerospace 

World" on page 34 of your November 
1987 issue. You state: "New Boston 
Field , Mass., has also been redesig
nated as an Air Force Station." 

Last time I flew over it, New Boston 
was approximately halfway between 
Goffstown and Mont Vernon on Route 
13 in New Hampshire. Boston is in 
Massachusetts; New Boston is in New 
Hampshire, chaps. 

Reginald V. Maisey 
Raymond, N. H. 

Re : The item in "Aerospace World" 
on page 34 of the November 1987 is
sue. 

You state that the Air Force has de
fined a base as an "installation that is 
a self-supporting center of opera
tions for actions of importance to Air 
Force combat, combat support," etc. 

Do you know if or when Hurlburt 
Field, Fla., will ever be redesignated 
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as Hurlburt AFB? It definitely fits the 
description. 

Capt. Kerry McCullough, USAF 
Hurlburt Field, Fla. 

• New Boston is indeed in New 
Hampshire. We regret the error. 
Hurlburt Field is on the Eglin AFB res
ervation and, as such, is considered 
part of Eglin AFB. The Air Force may 
choose to review its designation in 
the future.-THE EDITORS 

October Issue 
Congratulations on the cover for 

the October 1987 issue. I was de
lighted to see the B-17F in the back
ground. It was from the old 381 st 
Bombardment Group. The selection 
of the "Triangle L" and a unit from the 
1st Combat Wing, 1st Air Division, 
honors all the airmen who served with 
the US Eighth Air Force during World 
War II. 

Also, regarding the article "SAC's 
Sea Patrol" in the same issue: The 
concept behind SAC's sea patrol is an 
excellent one. However, the plan is 
flawed by the use of Loring AFB, Me., 
as a primary base for operations. The 
base was built to support B-36 opera
tions and should have been declared 
obsolete with the end of that aircraft's 
removal from active service . .. . 

Perhaps the decision to reduce Lor
ing to a forward operating location 
will be made by the next Administra
tion. Let us hope so. It continues to be 
a waste of human and material re
sources. 

Thomas W. O'Brien, Jr. 
Miami, Fla. 

First to Balikpapan 
In the "Valor" article "Top Gun" in 

the October 1987 issue, John L. 
Frisbee states that Maj. Dick Bong es
corted the first bombers to hit the oil 
refineries at Balikpapan, Borneo, in 
early September 1944. 

For Mr. Frisbee's information and to 
set the record straight, the first bomb
ers to hit oil refineries at Balikpapan 
were B-24 aircraft from the 380th · 
Bombardment Group (better known 
as "The Flying Circus"), Fifth Air 
Force, attached to the RAAF based in 
the Darwin area, Northern Territory, 
Australia. 

The bombing of Balikpapan was ac
complished thirteen months earlier 
than stated, and no fighters accom
panied the missions, because we did 
not have a fighter that could stay in 
the air that long. The missions we flew 
averaged sixteen and one-half hours, 
with the longest being seventeen 
hours and twenty minutes. 

Three missions were flown : August 
13, 1943,August15, 1943,andAugust 
16, 1943. For this feat, the group was 
awarded a Distinguished Unit Cita
tion. 

Lt. Col. Forrest Thompson, 
USAF (Ret.) 

President, 380th Bomb Group 
Association 

Heber Springs, Ark. 

PIiot Retention 
I quote from an item in "Aerospace 

World" on page 25 of the October 
1987 issue: "Pilot retention continues 
to be a problem for the Air Force." 
After reading the entire article, it ap
pears to me that it will continue to be 
a problem. 

Another quotation from the same 
item: "A recent survey of Air Force 
pilots indicated that their biggest 
concerns were length of the duty day 
and excessive amounts of nonflying 
duties." As an ex-Air Force pilot, I 
agree with that statement. One more 
quotation from the same item : "The 
main item on the Air Force's agenda, 
though, is increasing aviation career 
incentive pay (ACIP), commonly 
known as flight pay." 

Is anybody listening? We are not 
getting out because we do not earn 
enough money. We are not going to 
the airlines. We are leaving the Air 
Force. Admit it, and you can begin to 
solve the problem. 

C-5 Galaxy 

Larry Wolf 
Warren, Pa. 

In your October 1987 issue, your 
pictures on pages 41 and 46 of a C-5 
are pictures of a C-5A, not a C-5B as 
indicated in the captions. 

In the picture on page 41, you can 
note the following: 

• C-5Bs do not carry a full set of 
engine fan stops. 

• The forward ramp actuator is an 
A-model type. 

• The forward ramp shows no auto 
rail bridge, which all B models have. 

On page 46, it's obviously a C-5A. 
The VHF #1 antenna is that of an A 
model. And, after all, no C-5B would 
be missing that amount of visor in
sulation. 

James L. Singer 
Travis AFB, Calif. 

Southern Air Division 
I look forward to reading your supe

rior magazine each month and want
ed to inform you that in your Photo 
Directory on the "USAF Secretariat 
and Command and Staff" in the Sep
tember 1987 issue, two mistakes 
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Innovation 

SOON THERE WILL BE A WEAPON 
SO SMART IT WILL LEAVE 

AN ENEMY NO PLACE TO HIDE. 
Deep in hostile territory an 

enemy surface-to-surface missile 
installation is poised to strike at 
troops miles away. Its equipment is 
cleverly camouflaged, highly mobile, 
and protected by an array of surface
to-air defenses. 

It's the kind of target that's 
difficult to find and risky to hit with 
today's attack aircraft. 

But future battlefield com
manders will be able to locate and 
target it with pinpoint accuracy, 
while minimizing risk to their own 
forces. Lockheed is making it pos
sible by developing advanced soft-

ware for autonomous air vehicles 
and their intelligent munitions. 

Operating on their own, far 
behind enemy lines, these vehicles 
will have the decision-making ability 
to identify and prioritize multiple 
target types, select targets and appro
priate weapons, and attack while 
avoiding ground fire. They will accom
plish tasks too hazardous for manned 
aircraft and their valuable crews. 

The smart weapons Lockheed 
is researching now will be the intelli
gent answer for a variety of difficult 
missions on battlefields in years 
to come. 

~Lockheed-Georgia 
Giving shape to imagination. 



CH SHOT 
LTV's Hypervelocity Missile: Fast, accurate and affordable. 

The column of enemy tanks is sti ll several mi les away 
when the attacking aircraft swings onto its firi ng run. 
Its FLIR is already tracking their heat signatures . Less 

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

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

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

L T V L 0 0 K I 

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

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

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

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

a Missiles and Electronics Group 
Missiles Division 

N G A H E A D 
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were made that need correction. 
On page 119 and page 126, you I ist 

Maj. Gen. Eugene H. Fischer as the 
Commander of the USAF Southern 
Air Division. The Commander of the 
USAF Southern Air Division is Col. 
Harold E. Watson, who has held that 
post since the departure of Maj. Gen. 
Henry D. Canterbury in the spring of 
1987. General Fischer is the Deputy 
Commander, United States Southern 
Command, and is the highest-ranking 
Air Force person in Panama. 

Roll Call 

Maj. Malcolm D. Patterson, 
USAF 

Howard AFB, Panama 

I am trying to locate Cyril Shia 
Aroskin, who was born in Great Brit
ain and who, following several years 
of service in the Royal Air Force, 
joined the United States Air Force on 
June 27, 1950. Although he was a fly
ing officer (first lieutenant) in the RAF, 
I do not know what rank he held in 
USAF or how long he served. 

I would appreciate any assistance 
in contacting Mr. Aroskin. 

Gilbert S. Guinn 
216 Janeway 
Greenwood, S. C. 29646 

I am trying to locate MSgt. John L. 
Gladden, USAF (Ret.). We were sta
tioned together at Osan AB, Korea, 
in 1981, with the 554th Red Horse 
Squadron. 

Anyone knowing his whereabouts 
is asked to contact me at the address 
below. 

John F. Morgan 
2161 Mills Ave. 
Menlo Park, Calif. 

94025-6545 

Three major generals in the Ecua
doran Air Force-Marcelo Salvador, 
Carlos Jaramillo, and Raul Cousin
would like to make contact with for
mer instructors and classmates from 
UPT Class 63-H at Craig AFB, Ala. 
They are especially interested in the 
possibility of a twenty-five-year re
union. 

They may be contacted through the 
address below. 

Col. Gary D. Lape, USAF 
USDAO Quito 
APO Miami 34039-0008 

I am attempting to locate the ball
turret and right-waist gunners from 
our 8-17 during World War II. We flew 
this 8-17 from Station 6 with the 544th 
Bomb Squadron, 384th Bomb Group, 
Eighth Air Force, in England. 

On November 8, 1944, our 8-17 was 
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shot down by flak near Frankfurt, Ger
many. All the crew cleared the plane 
by parachute. This was the last con
tact we had with the two gunners: 
Ralph W. Butler and Robert R. Owen. 

Any information or help will be 
greatly appreciated. 

Lt. Col. Leonard F. Dunning, 
USAA (Ret.) 

P. 0. Box 330 
Spalding, Neb. 68665-0330 

I am asking for help in locating the 
present address of Lt. Col. Richard E. 
Turner, USAF (Ret.). Colonel Turner 
served during World War II as a mem
ber of the 356th Fighter Squadron, 
354th Fighter Group. This unit flew 
P-51 Mustangs. 

Colonel Turner authored the book 
Big Friend, Little Friend. I am seeking 
his address to ask him if he will please 
autograph my copy of his book. Also, I 
would like to learn Chuck Yeager's ad
dress for a similar reason. 

Dave Lusk 
171 O½ Market St. 
Lewisburg, Pa. 17837 

Phone: (717) 523-6281 

Collectors' Corner 
I am a collector of military aircraft 

photographs and am very interested 
in the XB-70 program. This program 
had quite a few milestones in aviation 
history. I need any information and 
photographs on this particular air
craft. 

I do realize that the program was 
effectively canceled twenty years ago, 
which might mean that photos are 
scarce. I have not been able to see the 
remaining 8-70 at the Air Force Muse
um at Wright-Patterson AFB, Ohio. 

Any information on or photos of 
this remarkable and unforgettable air
craft would be greatly appreciated. 

Russell Mackey 
8425 8th Ave. W. 
Everett, Wash. 98204 

Phone: (206) 353-3880 

I am attempting to put together a 
complete Air Transport Command 
(ATC) uniform and flying gear display. 
Any World War II-era uniforms, wings, 
flight suits, etc., would be greatly ap
preciated. I am also in need of the 
above items for a display depicting 
World War II enlisted pilots (liaison, 
service, glider) as well as flight in
structors. 

I may be contacted at the address 
below. 

George E. Dively 
6208 Alamo St. 
Springfield, Va. 22150 

Phone: (703) 971-9299 

ftttt\'--" 
AVIATION A V. LIBRARY 

AERIAL ACES VIDEO 
If you thrill to the nerve wracking suspense 

of being strapped into the cockpit of a P-51 
over Fortress Europe .. • or rolling onto the 
tail ofa fast moving Mig over 'Nam ... just as 
your "Thud" dives and turns to dodge a SAM 
hot on your own tail feathers; then better hop 
to it my friend and join the AVIATION A.V. 
CLUB. Share the excitement with our other 
24,000 members who participate in the oldest 
and most exclusive flying video club in the 
world. 
* No annual dues, no initiation fees. 
* Regular newsletters, advance preview 

of new programs. 
* Discounts/shipping inclusive offers. 
* Aviation/Pilot product discount shop. 
* Guaranteed satisfaction to members. 

And now for a limited time only! All new 
membership applications receive an absolutely 
FREE AERIAL ACES VIDEO so as to intro
duce you to the special world of the AVIATION 
AV.CLUB. 

Just send three dollars ($3.00) to cover 
shipping and handling and we'll send you an 
absolutely FREE program: AERIAL ACES 
VIDEO (specify VHS or Beta). No strings alt -
ached! No further obligation of any sort ... 
and you're never pressured into making 
unwanted purchases! ... Join up NOW! 

And find out what flying is really all about. 
Send this ad plus $3.00 (to cover shipping 

and handling) to: 
FERDE GROFE FILMS 

3 JOO Airport Avenue, Suite I 20 
Santa Monica. CA 90405 

FRONTIER TECHNOLOGY INC. 

Frontier, a leader in Systems 
Engineering and Analysis is 
engaged in evolving new aerospace 
concepts and analyzing problems of 
National importance. 

• New Generation Tactical 
Air-To-Surface Systems 

• Air-To-Air Attack Management 

• Hypervelocity Systems & 
Technologies 

• Strategic Offense Concepts 

• Aerial Refueling Technologies 

OFFICES 
4141 Col. Glenn Hwy. 
Beavercreek, OH 45431 
(613) 429-3302 

530 E. Montecito St. 
Santa Barbara, CA 93103 
(806) 966-2477 
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Washington Watch 

The Measure of Carlucci 

Predictions about his 
"flexibility" may be exces
sive. The new Pentagon boss 
is a tough operator in bu
reaucratic combat, and time 
will tell what his "consulta
tion" pledge means. 

Washington, D. C. 
Those attempting to 
predict the course 
of Frank C. Carluc
ci's term as Defense 
Secretary in 1988 
should ponder 
some preliminary 
events. Consider, 
for example, a 

scene from a confirmation hearing. It 
is in an atmosphere of grave concern 
about defense spending that mem
bers of the Senate Armed Services 
Committee meet the man newly 
chosen to be Pentagon chief. Hawks 
and doves alike quickly get to the 
point. The point is money. 

The conservative chairman worries 
aloud that the nominee's selection 
"signals some change in the defense 
policy" of Ronald Reagan. Another 
hawkish Senator expresses doubt 
that the new man really wants 
"substantial increases" in spending 
for arms. A leading dove, saying the 
Pentagon "throws money at prob
lems," takes heart knowing that the 
new Secretary will be "very tight
fisted" when it comes to funding the 
armed services. 

This scene did not take place at Mr. 
Carlucci's confirmation . The day, 
rather, wasJanuary6, 1981 . The nomi
nee was Caspar Weinberger-he of 
the $2 trillion arms buildup. The rest, 
as they say, is history. 

It is instructive history. Today, as the 
Reagan Pentagon enters its final lap, 
Washington again rings with facile 
predictions about the new leader at 
the Defense Department. Mr. Carlucci 
will be "more flexible," it is said, than 
Mr. Weinberger was. He will not be as 
"hard-line." He is willing to "consult" 
with lawmakers. 
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Just as Mr. Weinberger's ques
tioners (they were Sens. John Tower, 
Henry Jackson, and Alan Cranston, in 
that order) misjudged the godfather 
of the Reagan rearmament, experts 
may now be taking the wrong mea
sure of Mr. Carlucci. 

True, he is unlikely to bombard 
Congress, as did his predecessor, 
with unrealistic demands for ever
higher budgets. When Mr. Wein
berger left office, the gap between the 
arms he sought and the money he was 
to get, over five years, came to $300 
billion. Under Mr. Carlucci, such 
wishful thinking is certain to recede. 

But on most issues, Mr. Carlucci is 
steering a course consistent with that 
set by Mr. Weinberger. What's more, in 
the few areas where Mr. Carlucci parts 
company with his predecessor, his 
avowed willingness to "consult" 
seems unlikely to offer the lawmakers 
much comfort. 

Why? Where, in fact, does Mr. Car
lucci differ from Mr. Weinberger in his 
stance on national defense? Mr. Car
lucci's own November 12 confirma
tion hearing in the Senate suggests 
three principal areas. 

• Force Structure. Mr. Carlucci 
says continuing reductions in military 
spending are Ii kely to lead to a smaller 
force. "As I look at the budget figures 
that are being debated, it is becoming 
very clear to me that we may well be 
talking about a different kind of mili
tary force ... . 

"We may well be talking about a 
smaller force. I would rather have a 
smaller force that is effective and that 
has necessary equipment, the neces
sary ammunition , the necessary per
sonnel, than to have a larger structure 
that is not effective." Mr. Weinberger 
thought size itself was at least as im
portant as the other factors. 

• Weapons Programs. Whereas Mr. 
Weinberger preferred to keep produc
tion lines open by stretching out pur
chases, Mr. Carlucci shows every in
clination to bite the bullet and scrap 
programs altogether. 

The present budget crunch, he 
says, "does mean terminating some 
programs in order to fund others 
more fully. It does mean delaying 

some new starts. I think we have to 
look at everything. I don't think any
thing can be sacrosanct." 

• Use of Military Power. In a depar
ture from the Weinberger philosophy, 
Mr. Carlucci suggests that Washing
ton may sometimes have to commit 
US forces to combat even though a 
domestic political consensus sup
porting the move is absent. 

Mr. Weinberger's reluctance to use 
force in such ambiguous circum
stances was a key feature of his stew
ardship-enshrined in the public dic
tum that there should be a political 
consensus in advance. The Carlucci 
view: "I don't know that it's always 
feasible to have full consensus .... 
There are times when the President 
needs to move forces in advance of 
total agreement of the body politic." 

Even as lawmakers were endorsing 
Mr. Carlucci, praising him as a man 
who would consult them, a big ques
tion became obvious. 

Does Congress, in an election year, 
really desire to take a leading role in 
(1) dismantling the US military, (2) 
canceling a number of billion-dollar 
programs (and the jobs they create), 
and (3) acquiescing in a possible mili
tary operation that may be necessary 
but unpopular? 

In pledging to "consult," what Mr. 
Carlucci is holding out to Congress 
looks less like an olive branch than it 
does a noose. An often-overlooked 
fact about Mr. Carlucci is that he is a 
tough operator-in bureaucratic 
combat, far tougher than Mr. Wein
berger. For many in Congress, "con
sultation" is a euphemism for politi
cal cover for unwise decisions. In this, 
Mr. Carlucci could prove to be most 
unhelpful. 

In 1960, as a foreign service officer 
posted to what was then known as the 
Congo (now Zaire), Mr. Carlucci was 
involved in a traffic accident. An angry 
mob surrounded him. One thing led 
to another. It was only afterward, 
when informed by a horrified col
league, that Mr. Carlucci learned that 
someone had driven a knife between 
his shoulder blades. 

The incident led a wit at the Sunday 
Times of London to observe that 
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"Frank Carlucci must be the only 
American to have been stabbed in the 
back before exposure to high office." 
Now that knives are out again in 
Washington for defense spending, 
the fact that the Pentagon is being led 
by a man who knows a little bit about 
knife fights may be no bad thing at all. 

The Cloud Over the Army 
If, as Mr. Carlucci suggests, reduc

tions in force structure do indeed be
come the order of the day for the 
American military, there is one service 
that may view it with something like 
relief. It is the United States Army. 

The Army is finding it difficult in the 
extreme to live with a Weinberger de
cree that there be no shrinkage of the 
780,000-strong, eighteen-division 
American land force. Only by scaling 
back can the Army hope to maintain 
combat readiness with modern arms 
at a time of austerity. 

That, at least, is the message from 
Army Under Secretary James Am
brose, the man with day-to-day re
sponsibility for managing the force. 
The Ambrose view of the Army's situa
tion, delivered recently to a few mili
tary writers, comes across as remark
ably bleak. 

"Inevitably, we'll reraise the ques
tion about [maintaining] the force 
structure itself, even though deci
sions have been made or [are] 
thought to [have been] made," says 
Mr. Ambrose. "The arithmetic may not 
be there to support them." 

The Under Secretary volunteered 
no specifics about cuts contemplated 
by the service. Nor, he notes, is the 
Army "racing after force structure 
with an axe." It's just that "simple log
ic" leads one to the conclusion that 
force structure is vulnerable. 

The reason stems from a number of 
interrelated factors. 

• First is the fact that the Army is 
the most labor-intensive of the ser
vices. Personnel costs-pay, training, 
and the like-consume sixty percent 
of the Army budget, far more than in 
the Air Force or Navy. 

That means the Army has less mon
ey, as a percentage of budget, for 
weapons to begin with. 

• Second, with the personnel ac
counts deemed to be off-limits, there 
is no way to spread the budget cuts 
broadly. Thus 100 percent of the re
ductions are imposed on only forty 
percent of the Army budget. 

That is the forty percent that funds 
weapons procurement, research and 
development, and all the other items 
the Army needs to equip and sustain 
its forces. 
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• Finally, because such budget
cutting mechanisms as the Gramm
Rudman-Hollings Act focus on reduc
ing current outlays, it takes relatively 
big reductions in long-term procure
ment accounts to achieve small sav
ings in the year immediately at hand. 

It may already be too late for the 
Army to head off severe retrenchment 
in its modernization program. That is 
because reductions of force, even if 
they were implemented today, would 
not produce large savings rapidly. 

In this circumstance, what is the 
prospect that the Army will suffer can
cellations of planned arms pro
grams? "Oh, it's very high," asserts 
Mr. Ambrose. "The easiest thing in the 
world to do at the moment is to start 
nothing new. There may be regrets 
about that decision later. But it's 
much easier to keep on producing 
what's running rather than move 
ahead with new starts." 

It is not only its own programs that 
the Army worries about. There is con
viction-from the controversial Army 
Under Secretary, at least-that the 
crunch will erode future Air Force 
willingness to pursue a program of 
critical importance to the land 
forces-specifically, development of 
a new close air support aircraft to as
sist the Army in European battles. 

While the solution will not come for 
years, if then, the problem is critical 
today. As Mr. Ambrose tells it, there's 
been an obvious need for years to re
place the Air Force's A-10 close air 
support plane. 

The A-10 is aging, and even when it 
was new, it did not possess enough 
combat power. This, he says, is partic
ularly true in the realm of night fight
ing. There is near universal doubt, 
too, that the slow-flying A-10 could 
survive the current Soviet weaponry it 
would face in battle. 

The earliest that the Air Force could 
deliver a new, improved version of 
such an airplane, assuming ideal con
ditions, would be the mid-1990s, and 
even that looks like a bad bet to the 
Army. "So, from my perspective," the 
Under Secretary states, "which is the 
parochial one of the Army, we are not 
getting the fixed-wing close air sup
port that we need." 

The current Air Force position is 
that the service believes the close air 
support mission is important and 
must get a significant degree of future 
support. USAF is considering several 
options along these lines (see 
"Making Warplanes Lean and Mean," 
p. 38). The Air Force is in the throes of 
a major study-its second in recent 
years-aimed at determining the best 

way to proceed. It is due in March of 
this year. 

Mr. Ambrose, who has no difficulty 
telling the difference between studies 
and funded programs, is skeptical. 

"I don't know what the next Air 
Force study will show," he says, "but I 
think I'm correct in saying that there is 
not, in the present or future [USAF] 
funding lines, enough money to get 
either an old, reworked airplane or a 
new one. That's an expensive proposi
tion. It's just not there." 

The Army official makes plain that 
the responsibility for this situation 
lies not so much with the Air Force as 
it does with officials at the highest 
reaches of the Pentagon. The ques
tion, in his view, should be dealt with 
by the Chairman of the Joint Chiefs of 
Staff and the Secretary of Defense. 

Does the failure of either office to 
promote the project indicate a lack of 
concern about providing air support 
for the Army? 

Says Mr. Ambrose: "I don't think 
there's any other conclusion that you 
can draw." 

Close Air Support: Round II 
One does not have to strain very 

hard to hear the gnashing of teeth 
around Washington in the wake of the 
Army Under Secretary's words about 
the close air support situation. Few 
issues are more sensitive. 

The Pentagon, the JCS, the Air 
Force, and even the uniformed Army 
are not only irritated but mystified by 
his remarks. 

The mystification part comes 
through loud and clear in the state
ments of Gen. Bernard Randolph, 
new Commander of Air Force Sys
tems Command. At a private breakfast 
with a group of defense writers, the 
General made plain that he was at a 
loss for an explanation. 

"I just can't comment on the Army 
Under Secretary's statement to you," 
says the General. "I can only tell you 
the part that I know. The part that I see 
is a good solid working [Army-Air 
Force] relationship" on this and other 
matters. 

As evidence, General Randolph 
points to a public hearing, held the 
day following the Ambrose remarks, 
in which Army and Air Force generals 
assured Congress that the two ser
vices were on track with respect to 
close air support issues. 

General Randolph's words: "The 
testimony of the Army representative 
was that the United States Air Force 
was dedicated to supporting the 
Army, was dedicated to working the 
problem of close air support. That 
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Washington Watch 

was official testimony to the United 
States Congress by a general officer 
of the United States Army. 

"Believe me, we don't go over and 
say things to Congress without ap
proval of the leadership." 

What, actually, is happening with 
respect to this aircraft? 

Defense Department officials have 
approved the Air Force's broad mis
sion requirements package. Added 
was a caveat that the service will look 
at a broader range of candidate air
planes than has been studied to date. 
Approval of that package makes it 
possible to award study contracts to 
aerospace companies. 

In a somewhat surprising turn of 
events, the General seemed to leave 
open the possibility that the Air Force 
might eventually develop a brand
new, next-generation airplane for the 
mission rather than modify one or 
more existing aircraft for support of 
the infantry. "We're talking about a 
whole range of candidates," says he. 
"If the requirement is more stressing 
than we could handle by modifying an 
existing design, then we'll have to go 
to something new." 

This appears to contradict an ear
lier statement by James McGovern, 
the Air Force Under Secretary. Mr. 
McGovern had indicated that the ser
vice is not interested in developing a 
new airplane "in this budget environ
ment." His view is that the proper 
course is to modify an existing plane 
for the task. 

Hovering over all the debate, of 
course, is the contraction of defense 
funding, which is forcing harsh trade
offs of weapons programs. It is a real
ity that is certain to persist for the next 
few years at least. A large number of 
good intentions-the desire to build a 
new CAS plane among them-may go 
glimmering as a result. 

The issue was put squarely in this 
fashion by General Randolph: 

"We buy, within the dollars that are 
available, the things that we think are 
important. Some things you have to 
give up. If the belief is that [the CAS 
aircraft] is an important thing, we'll 
have to give something up in order to 
fund it. We're not going to get any 
more money [above current budget 
levels]. I think that message is loud 
and clear. That means something else 
has to go." 

The critical question of the next 
several years will be what, if anything, 
is that "something else" going to be? 

The German Question, 1988 
Now that the Intermediate-range 

Nuclear Forces (INF) treaty has been 
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signed and delivered into the hands of 
Senate ratifiers, one might have hope 
that Washington can take a breather 
from NATO nuclear cares for a spell. 
Yes? No. 

When it comes to nuclear weapons 
in Europe, US officials were appear
ing to grow increasingly edgy about 
West Germany on two scores. 

The first worry is whether or not 
Bonn will fully discharge its commit
ment to help modernize aging short
range NATO nuclear weapons on its 
soil. 

The second, perhaps more impor
tant, issue is the question of whether 
or not the political system of the West 
Germans will be able to resist a Soviet 
call for further nuclear talks in the 
wake of the INF accord. 

These were the two major issues on 
the minds of NATO defense ministers 
and other Western officials who gath
ered not long ago in Monterey, Calif., 
at the most recent Nuclear Planning 
Group session. They are certain to 
emerge again in months ahead, be
cause they go to the heart of NATO's 
strategy of deterrence. 

One of the participants in the Mon
terey session was Alton G. Keel, Jr., 
the US ambassador to NATO based in 
Brussels. Mr. Keel, an astute observer 
of Alliance politics, stopped off in 
Washington to visit with Pentagon 
correspondents, where he was asked 
about the new German question. 

Mr. Keel drew attention to the need 
for the Alliance to follow through with 
NATO agreements, concluded in Oc
tober 1983 at Montebello, Canada, for 
modernization of nuclear systems on 
the Continent. 

His view is that this requirement is 
made more important now that the 
longer-range systems will be with
drawn. His point is that the remnant 
must be sound and modern. 

Mr. Keel is frank in noting that there 
could be trouble on this score. 
"Obviously, it's a concern that there 
might be some tendency to backslide 
on Montebello," says he, though it 
would be most unwarranted. 

Most of the nuclear modernization 
would take place on West German 
soil, 6ut Mr. Keel says he "wouldn't try 
to single out the Germans" as re
calcitrant parties. Then, however, he 
came close to doing so: "Clearly, in 
Germany, some have indicated that 
they're not going to be enthusiastic 
about modernizing the remaining 
forces." 

The problem stems from the fact 
that the INF accord, while eliminating 
much of the nuclear threat for most 
West European nations, leaves West 

Germany as the prime target and re
pository of the remaining short-range 
weapons, of which there are about 
4,600 in NATO. The Germans refer to 
this as "singularization." 

The reality, says Mr. Keel, does not 
supportthe charge of singularization. 
Thousands of nuclear weapons exist 
in European sites outside West Ger
many. Not to be overlooked are the 
thousands of nuclear weapons based 
on American soil. 

"I'm not trying to underestimate 
that concern," he explains. "It is a par
ticularly real concern in Germany. It's 
one we have to be sensitive to. It's a 
product of geography. What has to be 
done is to continue to have European 
political leaders voice support for 
moving ahead with decisions that 
were endorsed and are no less neces
sary." 

The sense of singularization has 
also increased divisions between 
West Germany and the rest of the al
lies on the question of arms talks. 

As Mr. Keel puts it, there is near 
unanimity among the allies that there 
should now be a "pause" in Soviet
American talks on nuclear weapons. 
That is necessary to blunt Gor
bachev's plan to negotiate US nuclear 
weapons completely out of Europe. 

The Bonn government, itself, 
agrees that the elimination of the re
maining US weapons would be bad, 
says Mr. Keel. But it still wants to have 
negotiations, mostly for domestic po
litical reasons. 

"The Germans," Mr. Keel notes, 
"are not of the same view as the rest of 
the allies on this question. The dilem
ma, one even the Germans recognize, 
is how do you get back to the nego
tiating table and yet say 'no' to Gor
bachev's trump card?" 

That trump card, says the NATO am
bassador, is a call for removal of the 
remaining, battlefield-range nuclear 
weapons in Europe and with them the 
vigor of NATO's deterrent. 

Are there official concerns about 
the danger? "I would say, yes, there 
are concerns," Mr. Keel states. "I 
would characterize the European 
mood in very simple terms. They are 
seeing it as a cause for celebration 
and a cause for a pause. They see it as 
being in our security interests. They 
are not concerned about where INF 
leaves us. They are concerned about 
where Gorbachev's [next] initiatives 
may lead us. 

"It's not so much denuclearizing 
Europe, but forcing US nuclear weap
ons from Europe. They are concerned 
about where we go from here. We are, 
too." ■ 
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AH-around see power. 

Hostile submarines can no longer 
count on surprise if they attempt a 
missile attack on the United States. 
With the completion of the Air 
Force's network of Pave Paws radars, 
submarine-launched ballistic 
missiles can now be detected up 
to 3,000 miles from each of these 
strategically located phased 
array installations. 

Designed and built by 
Raytheon, these 10-story-high elec
tronic eyes are so precise that they 
can spot, identify, and track multi
ple trugets as small as basketballs 

1,200 miles away. Their beams 
reach out over vast areas of the 
Atlantic, Pacific, Arctic, Caribbean, 
and Gulf of Mexico to scan mil
lions of square miles in seconds. 

Pave Paws systems are among 
the most advanced and reliable 
phased array radars in existence. 
And Raytheon's long experience in 
defense electronics helped achieve 
time and cost efficiencies from the 
very beginning of these projects. All 
four, including the newest one at 
Eldorado Air Force Station in 
Texas, were completed on or ahead 



of schedule and under budget. 
The capabilities and outstand

ing reliability ofthis radar network 
are direct results of our strict 
adherence to the proven fundamen
tals of antenna design, systems 
management, and phased airny 
technology-plus our ability to 
apply those fundamentals at the job 
site. Each of these four radars is 
tangible proof that, at Raytheon, 
quality starts with fundamentals. 

Raytheon Company, 
Government Marketing, 141 Spring 
Street, Lexington, MA 02173. Raylheo 

Where quality starts with fundamentals 



Capitol Hill 

By Brian Green, ASSISTANT TO THE EXECUTIVE DIRECTOR FOR POLICY AND LEGISLATION 

Washington, D. C. 
Budget Summit 

Administration and congressional 
negotiators reached agreement on a 
compromise FY '88 budget package 
to reduce the deficit that includes in
creased revenues of about $11 billion 
and defense funding of $292 billion in 
budget authority (BA) and $285.4 bil
lion in outlays. (Budget authority is 
the total amount DoD and other de
fense agencies are authorized in a 
given year and is spent over a period 
of years; outlays are actual expendi
tures in a given fiscal year.) That figure 
represents a real (inflation-adjusted) 
decline in BA of about three percent 
compared to FY '87 and falls short of 
the $296 billion slated for defense by 
the authorization bill (see below). 

The outlay figure was key to the ne
gotiators, since FY '88 outlays affect 
the size of the FY '88 deficit. The con
cern among some on Capitol Hill is 
that the budget summit has produced 
a compromise that contains a mis
match between outlays and budget 
authority. The House Appropriations 
Committee, in comparison, approved 
a defense appropriations bill that in
cludes $284.3 billion in outlays (com
pared to $285.4 billion in outlays pro
posed at the budget summit) but only 
$282.4 billion in new budget authori
ty. 

In this view, the only way for an ap
propriations bill to reflect the $285 bil
lion outlay fig ure with the $292 billion 
BA figure is to protect procurement 
and R&D accounts (which have a high 
BA figure associated with given out
lays) while deeply cutting operations 
and maintenance and personnel ac
counts (which, because they are 
mostly spent in the year they are au
thorized, have a low BA figure associ
ated with given outlays). 

Authorization Bill Compromise 
Congress finally approved without 

amendment the long-delayed com
promise defense authorization bill 
with provisions that limit US strategic 
programs close to SALT II levels and 
restrict SDI testing to the "narrow" 
interpretation of the Anti ballistic Mis
sile (ABM) Treaty. The House of Repre-
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sentatives passed the bill by a vote of 
264-158 and the Senate by a vote of 
86-9. 

The SALT II limits were enforced by 
denying funding-"for budgetary 
reasons"-for the overhaul of a bal
listic missile submarine. The multi
warhead missiles on that submarine 
would have been in excess of the 
SALT II limits. The "narrow" reading 
of the ABM Treaty was imposed by 
requiring "funds to be spent consis
tent with the SDI plan as presented to 
Congress during the FY '88 budget 
hearings" and prohibiting acquisition 
of long-lead items required for tests 
under the broad treaty interpretation. 

The bill provides two budget au
thority levels : a high tier of $296 bil
lion in BA if $19 billion in new taxes 
are approved and a low tier of $289 
billion if not. Procurement accounts 
were cut by nearly ten percent com
pared to FY '87. The funding requests 
for R&D, personnel, and O&M ac
counts were all cut, though each grew 
slightly compared to FY '87. 

Key provisions include: 
• A one-year stretchout of the six 

percent officer cut mandated by last 
year's DoD reorganization bill. The 
legislation mandated a one percent 
cut in officer strength in FY '87, two 
percent in FY '88, and three percent in 
FY '89. The services all opposed these 
reductions. The FY '88 authorization 
bill changes the reductions to one 
percent in FY '88 and two percent in 
both FY '89 and FY '90. 

• A three percent pay raise at the 
low tier and a three percent raise in 
BAS and a six percent increase in 
BAQ at the high tier. 

• $3.9 billion for SDI out of $5.7 bil
lion requested. 

• $300 million for R&D on garrison 
rail-mobile basing for the MX at the 
high tier and $100 million at the low 
tier. The Administration requested 
$591 million. 

• $1.5 billion for the Small ICBM at 
the high tier and $700 million at the 
low tier. $2.2 billion was requested. 

• A ten percent funding cut for the 
Advanced Technology Bomber at the 
high tier and a seventeen percent cut 
at the low tier. 

• $536 million at the high tier and 
$508 million at the low tier out of $537 
million requested for the Advanced 
Tactical Fighter and funding for the 
forty-two F-15Es and 180 F-16s re
quested. 

• $736 million for 500 Advanced 
Medium-Range Air-to-Air Missiles 
(AMRMMs); 630 missiles and $837 
million were requested. 

• The full $618 million requested 
for procurement of the first two C-17 
airlifters at the high tier and $600 mil
lion at the low tier. $1.17 billion of the 
$1.2 billion requested for R&D was ap
proved at the high tier and $880 mil
lion at the low tier. 

HAC Defense Appropriations 
The House Appropriations Com

mittee (HAC) approved a defense ap
propriations bill that includes $266.7 
billion in new budget authority for the 
Department of Defense. When tallied 
with other spending bills, defense 
funding would be $282.4 billion in 
new budget authority and $284.3 bil
lion in outlays. The committee also 
rescinded nearly $4 billion in prior
year budget authority, resulting in an 
effective BA level of about $279 bil
lion. The committee stated in its re
port, however, that it is "unable to pro
vide all the funds it feels are neces
sary for defense programs" because 
of pressure to reduce the deficit. 

The committee gave priority to op
erations and maintenance funding, 
"since these accounts are vital to the 
readiness of our nation's armed 
forces." The HAC bill reduces the FY 
'88 budget request for Air Force air
craft and missile procurement by 
nearly twenty percent. The Air Force 
R&D request was chopped by more 
than thirteen percent. 

The HAC bill includes: 
• $250 million for R&D on rail-mo

bile basing for the MX Peacekeeper. 
• $1.6 billion of $2.2 billion request

ed for the Small ICBM. 
• $480 million for the Advanced 

Tactical Fighter out of $537 million 
requested and funding for thirty-six of 
forty-two F-15Es requested and all 
180 F-16s. 

• $1.1 billion for C-17 R&D and 
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$550 million foi piocuiement of the 
first two C-17s. 

• The go-ahead for 500 AMRAAMs 
funded at $680 million. 

• $2.5 billion for SDI, against a DoD 
SDI request of $5.2 billion. 

• Forty percent of the four percent 
pay raise requested, to be funded with 
"available resources." 

Carlucci Hearings 
The Senate confirmed Frank Car

lucci to be Secretary of Defense by a 
vote of 91-1. 

At his confirmation hearing before 
the Senate Armed Services Commit
tee, Mr. Carlucci said that in view of 
budget constraints, force structure 
might have to be reduced. "It is be
coming very clear to me that we may 
well be talking about a different kind 
of military force [or] at least a different 
size military force .... [W]e need to 
... avoid getting back to a hollow 
[military]," he said. "I would rather 
have a smaller force that is effective 
... than ... a larger structure that is 
not effective." 

On other key issues, Mr. Carlucci: 
• Argued that the Under Secretary 

of Defense for Acquisition is "para
mount" in acquisition matters. 

• Favored as a "high priority" con
ventional force reduction negotia
tions with the Soviet Union. 

• Favored a "militarily effective" 
SDI program. 

• Noted that the ABM Treaty is 
"ambiguous." Therefore, "we really 
do have to look at the national securi
ty interests." 

Costello Hearings 
Dr. Robert Costello, at a hearing on 

his nomination to be the next Under 
Secretary of Defense for Acquisition 
(USDA), maintained that the USDA 
has the authority to "demand, direct, 
and control" acquisition policies and 
introduced a menu of ten goals and 
strategies designed to streamline the 
acquisition process. These goals and 
strategies include a fifty percent re
duction in the time taken to introduce 
new technology into weapon systems 
and a "could cost" approach to re
ducing costs of sole-source pro
grams. 

Dr. Costello, under questioning by 
members of the Senate Armed Ser
vices Committee, maintained that the 
USDA has the authority to "decide" or 
"recommend" acquisition matters, 
while the services have the right to 
appeal those decisions to the Secre
tary of Defense. He noted his belief 
that the USDA has a strong voice in 
considering "what" in addition to 
"how" to buy. "The Under Secretary 
utilizes the Defense Advisory Board's 
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advice to make his recommendation 
to the Secretary of Defense ... as to 
whether a program should be autho
rized ... or be ... terminated. To me, 
that's a big voice in determining what 
we buy," Dr. Costello said. 

His approach to reducing the lead 
time for introducing new technolo
gies focused on concurrency in devel
opment and production. He noted 
that for this to succeed, "reasonable 
risk must become acceptable again." 
Dr. Costello said he will seek to utilize 

an approach he called "could cost" to 
reduce costs on the forty percent of 
DoD procurement for which no com
petition is conducted. He described 
"could cost" as a "major cultural 
change" aimed at minimizing the 
"nonvalue-added work done by a 
contractor." He noted multiyear 
purchasing and possible reductions 
in auditing, overhead, marketing 
forces, and documentation as means 
that could substantially reduce costs 
on such programs. ■ 
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Aerospace World 

By Jeffrey P. Rhodes, AERONAUTICS EDITOR 

Washington, D. C. * President Reagan, in somewhat of 
a surprise move, announced on No
vember 10 that he supports the cre
ation of a Cabinet-level Department of 
Veterans Affairs. The President's ac
tion was sharply criticized by both the 
Washington Post and the New York 
Times, but was applauded by the Air 
Force Association and other veterans' 
groups that contend it will increase 
the visibility and voice of veterans as 
well as give them direct access to the 
executive branch of the government. 

Another group that approved of the 
President's initiative was the House of 
Representatives. On November 17, 
the House approved H. R. 3471, which 
called for a Cabinet-level Department 
of Veterans Affairs, by a margin of 
399-17. Senate deliberations, which 
were to have taken place in February, 
have been moved up and were to be 
held in December. The Senate is ex
pected to pass the measure, and it will 
then go to the President, who has al
ready said he would sign the legisla
tion. 

The House bill was introduced by 
Reps. G. V. (Sonny) Montgomery (D
Miss.), Gerald B. H. Solomon (R-N. Y.), 
Frank Horton, Jr. (R-N. Y.), and Jack 
Brooks (D-Tex.). Representative 
Brooks, the bill's floor manager, said 
that a similar measure has been intro
duced in every Congress since he was 
first elected in 1952. Identical legisla
tion was introduced in the Senate by 
Sen. Strom Thurmond (R-S. C.) and 
thirty cosponsors. 

The bill calls for the Department of 
Veterans Affairs to be run by a Secre
tary appointed by the President and 
approved by the Senate. Other DVA 
officials will include a Deputy Secre
tary, a Chief Medical Director, a Chief 
Benefits Director, and eight Assistant 
Secretaries, one of whom will be re
sponsible for functions regarding na
tional cemeteries. 

The Veterans Administration has 
estimated the cost of turning itself 
into a separate department at only 
about $30,000, mainly for covering 
pay raises for top department offi
cials. 

The VA has the fifth-largest budget 
(after Defense, Health and Human 
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Services, Agriculture, and Transpor
tation) among federal departments 
and agencies, and the agency's ex
penditures ($26.5 billion in FY '86) 
were larger than those of the Depart
ments of Energy, Interior, Justice, 
State, and Commerce combined. It is 
second only to the Department of De
fense in terms of employees (240,000). 
One out of every ten employees of the 
federal government's full-time perma
nent work force works at the VA. 

The VA also operates 172 medical 
facilities and 111 national cemeteries. 
Disability compensation and pension 
payments totaling almost $15 billion 
go out each year to almost 4,000,000 
veterans and eligible dependents. 

* After months of wrangling and 
controversy, the Japanese Defense 
Agency (JDA) announced on October 
21 that it had decided on a modified 
General Dynamics F-16 to fill that 
country's requirement for a close sup
port/sea patrol aircraft. The Japanese 
National Security Council formally 
endorsed the choice a few days later. 

Before deciding that the modified 
F-16 met the specifications of its FSX 

(Fighter Support Experimental) pro
gram to replace the Mitsubishi F-1 
and F-4EJ, Japan had first considered 
building an indigenous aircraft de
sign. Buying foreign aircraft (such as 
the F-16, McDonnell Douglas F/A-18 
Hornet, or Panavia Tornado) and 
building them under license was also 
considered, as was a modification 
effort on one of those airplanes or to 
the McDonnell Douglas F-15. Japan 
already produces the F-15J under li
cense. 

Bowing in part to the need to ease 
the huge US-Japanese trade deficit, 
the JDA took the middle road and will 
build 170 of the greatly modified 
F-16s in a deal worth approximately 
$5.5 billion. The F-16 was finally 
chosen over the F-15 because the pro
jected development and production 
costs for the F-16 would be less ex
pensive. 

The Japanese F-16s, to be desig
nated SX-3, will have a number of ex
ternal differences from their Ameri
can counterparts. The planes will 
have a larger wing made of composite 
materials, a twenty-four-inch fuselage 
plug forward of the vertical tail, a 

The latest addition to the Hawk family of aircraft-the Hawk 100 Series with a new 
aerodynamic front fuselage shape-flew for the first time in October at British 
Aerospace's Flight Development Center at Dunsfold, south of London. The aircraft, 
which is powered by the Rolls-Royce Adour -871 turbofan engine, is now undergoing 
flight-testing. 
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modified nose shape, vertical ca
nards under the intake, and a drag 
chute. The aircraft will also have a 
strengthened canopy and a wing 
leading edge made with radar absor
bent material (RAM). 

Internally, the planes, which will 
cost approximately $35 million each 
(or more than twice the cost of an 
F-16C), will have a new phased-array 
radar, a new mission compulttr, an in
ertial navigation system (INS), and an 
integrated electronic warfare system. 
Underwing provisions for four anti
ship missiles or four medium-range 
air-to-air missiles will be added. The 
internal 20-mm cannon and two wing
tip-mounted infrared air-to-air missile 
launch rails of the F-16 will be re
tained. 

A competition between the General 
Electric F11 0-GE-129 and the Pratt & 
Whitney F100-PW-220 improved per
formance engines seems likely. 

The SX-3 will have a top speed of 
Mach 2, a payload of 22,000 pounds, 
and a range of 516 statute miles with 
four Mitsubishi Type 80 antiship mis
siles. First flight is scheduled for 
1993, and the planes are expected to 
enter service in 1997. 

* Air Force Systems Command's 
Aeronautical Systems Division (ASD) 
at Wright-Patterson AFB, Ohio, 
awarded a $1.2 million firm, fixed
price contract to McDonnell Douglas 
on November 4 for technology trans
fer leading to a second-source capa
bi I ity for the AGM-129 Advanced 
Cruise Missile (ACM) being devel
oped by General Dynamics Corp. 

This action-seen as "something to 
get the contractor's attention" ac
cording to testimony by Gen. Bernard 
P. Randolph, the AFSC Command
er-was recently made public by the 
House Appropriations Committee's 
Defense Subcommittee. The missile's 
development has been greatly slowed 
by what General Randolph said were 
quality control problems and GD's 
poor subcontractor management. 

General Dynamics reports that it is 
taking "strong measures" to elimi
nate the quality control problems at 
the subcontractor level. AFSC is also 
working closely with the contractor to 
correct deficiencies in parts and com
ponents of the missile, and hardware 
quality audits are currently being per
formed on forty-four major compo
nents of the AGM-129. 

Under terms of the contract to the 
McDonnell Douglas Astronautics Co. 
in St. Louis, Mo., the company will 
receive technology related to building 
the ACM from the Convair Division of 
General Dynamics in San Diego, Cal
if. The contract funds will allow 
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A dummy's life is not an 
easy one. In this time

lapse photo, a test figure 
seated in a half-scale 

model of the new Crew 
Escape Technology 

(CRESTJ ejection seat Is 
shown in various orien

tations in one of the 
wind tunnels at Arnold 
Engineering Develop

ment Center, Arnold 
AFB, Tenn., where the 

seat has been undergo• 
ing tests. 

McDonnell Douglas to validate an 
ACM technical data package and be
gin planning for fabrication and quali
fication of the missile. 

ASD will oversee the technology 
transfer effort. If the effort is success
ful and a follow-on qualification pro
gram is approved, the Air Force will 
award subsequent production con
tracts on a competitive basis. 

Development efforts toward the 
AGM-129 began in 1983. K. I. Sawyer 
AFB, Mich., will be the first base to 
receive production ACMs. Approxi
mately 1,500 AGM-129s will be built. 
The stealthy ACM will have greater 
range, accuracy, and flexibility than 
the AGM-86B air-launched cruise 
missiles that are currently in opera
tion. 

* Bailing out of the Air Force's Ad
vanced Tactical Fighter may be a little 
easier because of tests recently com
pleted in the two sixteen-foot wind 
tunnels at the Arnold Engineering De
velopment Center at Arnold AFB, 
Tenn. 

A one-half-scale model of a pro
totype ejection seat being developed 
under the Crew Escape Technology 
(CREST) program was tested for two 
weeks at transonic and supersonic 
speeds (up to Mach 3) to measure 
aerodynamic loads on the seat. 

The seat, developed by the Boeing 
Military Airplane Co., includes a com
puterized control system that deter-

mines altitude, attitude, and airspeed 
when the crew member ejects. The 
control system also automatically di
rects the firing of a series of solid-fuel 
rocket motors through thrust-vector
ing nozzles to position the seat away 
from the aircraft after ejection. 

An additional feature of the CREST 
prototype is a Kevlar fabric "flow 
fence" that surrounds the crew mem
ber on both sides and the top to pre
vent the head and arms of the occu
pant from flailing after "punching 
out" and also to provide protection 
from the windblast experienced in a 
high-speed ejection. 

Data and results from the wind-tun
nel tests will be used to refine the de
sign requirements and performance 
predictions of the CREST seat, which 
will undergo rocket sled testing at 
Holloman AFB, N. M., in 1989. 

* A world record was set in early fall 
at the air combat maneuvering instru
mentation (ACMI) range at Deci
momannu AB, Sardinia, as 11,926 
sorties were flown there in Fiscal Year 
1987. The previous record was 11, 185 
sorties. Lt. Col. Thomas S. "Foot" 
Milner, director of operations at the 
range, flew the mission that broke the 
record. 

The ACMI system, built and run by 
Cubic Defense Systems of San Diego, 
Calif., trains fighter pilots in air-to-air 
tactics. The aircraft involved in the 
dogfights carry pods that relay real-
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time information to a central point 
where the battle can later be replayed 
and studied. The system is called Tac
tical Aircrew Combat Training System 
(TACTS) in Navy parlance. 

The Decimomannu range is one of 
twelve ACMI ranges operated world
wide. The range on Sardinia is jointly 
owned by the US, Italy, West Germany, 
and the United Kingdom. The range 
had an operational readiness rate of 
ninety-nine percent for the year. 

Naval Air Systems Command re
cently awarded Cubic a $74 million 
contract for four new TACTS/ACMI 
ranges at MCAS Cherry Point, N. C., 
MCAS Beaufort, S. C., Homestead 
AFB, Fla., and the Air National Guard 
Field Training site near Gulfport
Biloxi Regional Airport, Miss. 

In a related note, the new Grand Bay 
Weapons Range east of Moody AFB, 
Ga., opened for business on October 
26. The range is situated on 5,900 
acres of land transferred to the Air 
Force from the US Forest Service. The 
air-to-ground training range has con
ventional bombing and strafing tar
gets. The range was constructed at a 
cost of approximately $627,300 with 
money from the Air Force's Productiv
ity Investment Fund. Those costs will 
be recovered in a year because the 
F-16s of the 347th Tactical Fighter 
Wing will not have to travel to train on 
other ranges. 

* There was a flurry of activity in the 
world of missiles during late October 
and early November. Two launches 
were conducted in the continuing 
Minuteman test program, a sea
launched cruise missile attacked sev
eral land targets with conventional 
munitions, AMRAAM racked up an
other success, and an important test 
in the development program for the 
Small ICBM was carried out. 

On October 22, Air Force Systems 
Command's Ballistic Missile Office 
(BMO) carried out the first successful 
cold launch of a simulated Small 
Intercontinental Ballistic Missile 
(SICBM) at Vandenberg AFB, Calif. A 
cold launch is one in which the mis
sile is ejected from its canister before 
the engines ignite. All sea-launched 
ballistic missiles and the Air Force's 
LGM-118A Peacekeeper are launched 
in this manner. 

This Canister Assembly Launch 
Test Program (CALTP) test, the first of 
three planned trials, was designed to 
evaluate the SICBM cold launch sys
tem, to test launcher subsystems, and 
to examine how the missile interfaces 
with the test launcher's subsystems. A 
total of 143 measurements of such pa-
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The Explosive Ordnance 
Disposal team at 

Hurlburt Field, Fla., re
cently got an emergency 

call to deal with a 200-
year-old dud cannonball 

unearthed by workers 
laying cable in a Pen
sacola neighborhood. 

The cannonball was 
probably a British mortar 

round dating back to 
their defense of Pen

sacola during the 1781 
Spanish siege. Here it's 

admired by the team's 
Sgt. Rafael Armenta. 

The Small ICBM development program 
recently passed an important milestone 
as a simulated SICBM was successfully 
cold-launched at Vandenberg AFB, 
Calif., in the first of three trials of Its 
Canister Assembly Launch Test Program. 

rameters as ejection dynamics, tem
peratures, and acoustics was taken 
during the test. 

The missile simulator, which is the 
same size (fifty-three feet tall and for
ty-six inches in diameter) and weight 
(roughly 37,000 pounds) as the actual 
SICBM, traveled more than 300 feet 
into the air during the test and then 
impacted in a predesignated area 
within 100 feet of the launchpad. 

The BMO, based at Norton AFB, 
Calif., is developing the SICBM, and it 
will conduct twenty-two flight tests of 
the missile. The SICBM will be based 
in hardened mobile launchers, and 
initial operational capability (IOC) 
with the missile is expected to be 
reached in 1992 at Malmstrom AFB, 
Mont. 

That same day, an AIM-120A Ad
vanced Medium-Range Air-to-Air Mis
sile (AMRAAM) passed within lethal 
range of its target, a QF-100 drone, 
over the GulfTest Range at Eglin AFB, 
Fla. The 335-pound missile was rail
launched from an F-15. This test dem
onstrated AMRAAM's performance 
against a single target in an elec
tronic countermeasures environ
ment. As the result of an editing error, 
it was erroneously reported in this 
space last month that the AMRAAM 
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Affordable performance 
The PILA TUS PC-9 

meets the demanding performance requirements 
of the U. S. Air Force Next Generation Trainer (NGTI 

at an affordable price, today! 

PERFORMANCE 
Reliable Pratt & Whitney PT-6A power provides an initial 
climb rate of over 4,000 ft per minute at sea level, 300 
knots cruise at 25,000 ft, with an approach speed of only 
90 knots. 

AVAILABILITY 
In production now, with deliveries of this third generation 
trainer already taking place for the air forces of five nations. 

COST 
Less than half of competitive pure jet trainer acquisition 
cost, and similar savings on operation and maintenance 
costs = the best life cycle cost/performance combination 
on the market. 

THE BOTTOM LINE 
PILATUS PC-9 provides an ·"off-the-shelf" capability to 
train jet pilots, which no other competitor can match for 
performance, life cycle cost, and availability. 

;tef-"THE AFFORDABLE PERFORMER" 

For more information contact: Pilatus Aircraft Ltd, CH 6370 Stans, Switzerland. Telephone: 041636111. Telex: 866 202 PILCH A member of the Oerlikon-Buhrle Group. 



SPACE 
TRANSPORTATION 
SYSTEMS 

A dynamic unit in the aerospace 
spectrum. 

Space Transportation Systems (STS) is a unit of 
United Technologies Corporation. STS is using the 
experience of its personnel, specialized facilities and 
management know-how to aid in the exploration of 
space. 

Built on a solid foundation, the STS organization 
includes: 
► Chemical Systems ... a world leader in aerospace 

propulsion systems research, development and 
production. 
► Space Flight Systems (SFS) ... which is providing 

program management and systems integration and is 
currently performing study contracts on the 
Advanced Launch System and Shuttle C programs. 
► USBI Booster Production Company ... which 

employs extensive experience in transporting, 
handling and assembling large space components, 
and recovering and refurbishing spent space 
hardware. 

STS is supported by other UTC divisions, including 
Pratt & Whitney, a leader in jet engines and space 
propulsion systems; Sikorsky Aircraft, producer of 

helicopters and advanced structures; Hamilton 
Standard, eminent in electronic guidance and flight 
control systems, environmental control systems, and 
satellite attitude control propulsion systems; Norden 
Systems, a major manufacturer of radar and 
command and control systems, displays, and 
computers and fire control systems; and UTC's 
Research Center, renowned for optical components 
and systems, and advanced sensor technologies. 

SPACE TRANSPORTATION SYSTEMS 
Colonial Plaza, 211 1 Wilson Blvd., Eighth Floor, 
Arlington, Virginia 2220 I. (703) 284-1826 

mUNITED 
TECHNOLOGIES 
SPACE 
TRANSPORTATION 
SYSTEMS 
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test record was then thirty-eight suc
cesses in forty-six attempts. That 
eighty-three percent success ratio is 
the mark after this- latest test. 

The Navy successfully attacked 
four land targets with a BGM-109 
Tomahawk sea-launched cruise mis
sile on November 3. The missile was 
launched from a submerged sub
marine off the coast of southern Cali
fornia and flew a fully guided flight of 
about 500 miles over and around San 
Clemente Island. 

The missile dispensed twenty-four 
packages containing a total of 166 
BLU-97 combined effects munitions 
on an aircraft in a revetment, a simu
lated missile site, and a simulated 
"defense site." The missile then per
formed a pop-up terminal dive and 
attacked the fourth target. 

This was the first test in which live 
BLU-97s were used and the sixth over
all to qualify a Tomahawk that can dis
pense submunitions. This version of 
the weapon is expected to reach IOC 
next September. 

And finally, an LGM-30F Minute
man II and an LGM-30G Minuteman Ill 
missile were successfully launched 
from Vandenberg on October 28 and 
November 3. The launches marked 
the 126th operational test launch of 
the Minuteman II and the 129th opera
tional test firing of the Minuteman Ill. 
Both missiles traveled the 4,200 miles 
to the Western Missile Test Range 
near Kwajalein in the Pacific Ocean in 
about thirty minutes. The launch 
crews we1·e from Whiteman AFB, Mo., 
and F. E. Warren AFB, Wyo. 

* REAPPOINTED-Dr. Jacquelyn K. 
Davis, executive vice president of the 
Institute for Foreign Policy Analysis in 
Boston, Mass., has been reap
pointed by the Department of De
fense for an additional one-year term 
as chair of the Defense Advisory 
Committee on Women in the Ser
vices (DACOWITS) beginning Janu
ary 1. Dr. Davis, who has written sev
eral articles for this magazine, was 
appointed to DACOWITS in 1984 and 
was appointed chair in 1986. 
DACOWITS was established in 1951 
by Secretary of Defense George C. 
Marshall. Its thirty-two civilian mem
bers advise the Secretary of Defense 
on policies and matters relating to 
women in the services. 

* AWARDED-Capt. James A. Trin
ka, a flight commander and F-16 in
structor pilot with the 311th Tactical 
Fighter Training Squadron at Luke 
AFB, Ariz., has been named the 1987 
winner of the Jabara Award for Air-
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Welnb rger p Down, arluccl Steps Up 

manship. The native of Lidgerwood, 
N. D., a 1978 Air Force Academy grad
uate, won the award for his actions in 
saving his flamed-out F-16 after a 
birdstrike and for his continual pro
fessionalism in all aspects of his mili
tary endeavors. 

On April 17, 1986, Captain Trinka's 
airplane ingested a bird just after 
takeoff at 750 feet above the ground 
and at a speed of 250 knots. He was 
able to turn, land, and catch the ar
resting cable all within the space of 
thirty seconds. Among his accom
plishments on the ground, Captain 
Trinka, who also won the Aviators' Val
or Award for 1986, was cited for his 
work in scheduling his unit's 5,700 

sorties so that all training require
ments were met. The Jabara Award is 
named in honor of Maj. JamesJabara, 
the second-highest-scoring Air Force 
ace in the Korean War. 

* MILESTONES-The first part for 
the McDonnell Douglas C-17 airliner 
was machined on November 3 at the 
Douglas Aircraft Co. facility in Tor
rance, Calif. The lower frame support 
corner, a part that supports the edge 
of the cargo floor where it joins the 
fuselage, was machined from 2.5-
inch-thick aluminum plates fifteen 
inches wide and forty-four inches 
long. The 170-pound block weighed 
9.61 pounds when machining was 

A high-speed milling ma
chine at the Douglas Air
craft Co. 's To"ance, Cal
if., facility cuts the 
outline of the first part to 
be machined for the new 
C-17 airlifter. The lower 
frame support corner, 
which supports the edge 
of the cargo floor, 
weighed just under ten 
pounds when machining 
was complete. 
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completed. First flight of the part (and 
the rest of the C-17) is scheduled for 
1990. 

The first AGM-65G Maverick mis
sile launch was successful in early 
November, with the infrared-guided 
missile destroying a tank after launch 
from an F-16 at Eglin AFB, Fla. The 
low-altitude launch was the first of 
five planned developmental launches 
for the new G-model Maverick. The 
AGM-65G employs a guidance sys
tem similar to that of the Air Force's 
AGM-65D infrared-guided Maverick, 
but its armament system and 300-
pound warhead are the same as those 
used in the Marine Corps's AGM-65E 
and the Navy's AGM-65F. With a selec
table fuze delay, the warhead can pen
etrate hard structures, such as bun
kers and ships, before detonating. 
The Air Force plans initially to acquire 
600 G models. 

After checking its records and 
working backwards, Naval Air Sys
tems Command recently pinpointed 
when the Navy's fleet of Grumman 
F-14A Tomcats passed the 1,000,-
000-flight-hour milestone. Last 
March 26, twenty-six Tomcats were 
airborne at the time of the 1,000,000th 
hour, and by landing first, Lt. Bing 
Stickney (pilot) and Cmdr. Ed James 
(radar intercept officer) of VF-111 
(The Sundowners) claimed the rec
ord. The honored aircraft was F-14 
Bureau Number (BuNo) 160666. Tom
cats have been operational for four
teen years. 

On November 1, 29 Squadron, the 
first Royal Air Force unit to be 
equipped with the Panavia Tornado 
F. Mk 3, was declared operational. 
The squadron, based at RAF Con
ingsby, also recently completed two 
successful firings of the Skyflash air
to-air missile using the new Fox
hunter pulse-Doppler radar. The look
down/shoot-down shots were made 
from an altitude of 10,000 feet at tar
gets flying at 250 feet above ground 
level. The RAF has ordered 165 Tor
nado F.3s, and the aircraft will be as
signed to RAF Leeming and RAF Leu
chars in addition to RAF Coningsby. 

Acco rd i ng to the Strategic Air Com
mand's Inspector General Team, for 
the first time in the forty-year history 
of the Air Force, a wing has passed 
its first operational readiness in
spection (ORI) after transitioning to 
a new aircraft. The 96th Bomb Wing 
at Dyess AFB, Tex., the first 8-1 B unit, 
earned superior ratings from the six
ty-seven-member SAC inspection 
team during a nine-day inspection 
that ended October 29. The 96th 
Bomb Wing began operations with 
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SrA. Dennis Hoebee, 
Det. 3, 602d Tactical Air 
Control Wing, Fort Car
son, Colo., reaches the 

top of the "inverted lad-
der" on the obstacle 

course at Hurlburt Field, 
Fla., during the fifth an
nual 275XO (Tactical Air 
Command and Control 

Specialist) competition. 
More than 100 TACCSs 
from the US, Panama, 

Korea, and Germany 
took part In the competi

tion. Events included a 
two-mile combat run 

with a thirty-five-pound 
rucksack, the obstacle 
course, job knowledge 

tests, constructing field 
antennas from basic ma

terials, marksmanship, 
and various field skill 

events. 
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An Ideal platform for SIGINT, ELINT, ESM, COMINT, et al. 

When an air force decides it needs a new airplane to perform a certain mission, 
it draws up criteria the airplane must satisfy. 

In the case of high altitude surveillance and reconnaissance missions, the criteria are 
certain to include these features: 

• The highest levels of technology, such as computerized flight management systems 
integrated with electronic flight instruments, autothrottles, laser-driven inertial reference 
systems, and other advanced state-of-the-art systems, so the aircraft and flight crews will 
perform at peak efficiency and productivity. 

• A big cabin, with room for all the electronic and optical sensors required for the 
most effective gathering of intelligence data, plus the specialists to manage the consoles 
and the systems. 

• Long endurance and high cruise speeds, so missions can last 8, 9, even 10 hours, 
and cover as great an area as possible. 

• Reliable turbofan engines with excellent fuel efficiency. 
• High operating altitudes, certainly a minimum of 45,000 feet, so the airplane can 

operate unrestricted by other traffic. 
Now, it may sound as if we're beginning to describe the Gulfstream IY, newest 

generation of our legendary long range business jets. 
Weare. 
In fact, we can describe in detail how a derivative of the Gulfstream IV will match 

your criteria for a surveillance/reconnaissance aircraft almost exactly. What's more, we can 
give you performance data, specifications, price and a delivery date. And you could save 
your government time and money by talking to us about the Gulfstream IV. 

You see, we not only have the platform you're looking for, but we also (,JII 
have it in production. 

71
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For more information about maximizing Gulfstream jet aircraft in military applications, contact: Larry 0. Oliver, 
Regional Vice President, Military Requirements, Gulfstream Aerospace Corporation, 1000 Wilson Blvd., 
Suite 2701, Arlington, Virginia 22209. Telephone: (703) 276-9500. 

Gulfstream 
Aerospace 

A CHRYILIIR COMPANY 
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for one of two Boeing E-3A Sentry 
airborne warning and control system 
(AWACS) aircraft. The RAF will now 
get seven E-3A aircraft, and this latest 
action concludes all the options the 
British have on the aircraft. The addi
tional Sentry will cost approximately 
$120 million and brings the total value 
of the deal to $1.42 billion. Boeing has 
an offset agreement with the British 
MoD worth 130 percent of the pur
chase price. All seven E-3A aircraft 
will have been delivered by 1991. 

The first of two LTV A-7D attack aircraft to be modified to the "A-7 Plus," or as It is 
officially called now, YA-7F, configuration Is being stripped down by workers In the 
company's Dallas, Tex., facility. The two aircraft will be lengthened, reenglned, and 
equipped with Improved avionics as part of a $133.6 million effort. 

The organization at Air Force Sys
tems Command's Aeronautical Sys
tems Division (ASD) at Wright-Patter
son AFB, Ohio, that is responslble for 
developlng the second-generation 
Short-Range Attack Mlsslle (SRAM 
II) has been elevated to deputate 
status. The SRAM II System Program 
Office (SPO), which had been as
signed to ASD's Deputy for Strategic 
Systems, will now report directly to Lt. 
Gen. William E. Thurman, the ASD 
Commander. Boeing is the prime con
tractor to develop SRAM 11, which will 
replace the twelve- to fifteen-year-old 
AGM-69A SRAMs. Plans call for 1,633 
SRAM lls to be built at a cost of $2.5 

the Rockwell B-18 in July 1985 and 
achieved initial operational capability 
in September 1986. 

* NEWS NOTES-In .a "shocking" 
development, a Rockwell B-1 B ar
rived at Kirtland AFB, N. M., on Octo
ber 23 to begin the first phase of a 
system-level electromagnetic pulse 
(EMP) test program at the Air Force 
Weapons Laboratory. The aircraft, 
based at Ellsworth AFB, S. D., will un
dergo six weeks of tests during which 
the bomber will be "zapped" with 
high energy pulses to determine what 
effects the simulated EMP will have 
on its systems. The data gathered in 
these "aircraft as delivered" tests will 
be compared with data from future 
tests to detect any degradations of 
the plane's systems. 

The Air Force notified LTV Aircraft 
in early November that the two A-7D 
aircraft being modified to the "A-7 
Plus" configuration will be officially 
designated YA-7F. The aircraft are in 
the first phases of the modification 
program, which will see the venerable 
A-7s lengthened, reengined, and 
equipped with improved avionics. 
The A-7 Plus program is seen as an 
interim solution to the Air Force's 
close air support/battlefield air inter
diction (CAS/BAI) requirements. 

On November 10, the British Minis
try of Defence exercised an option 
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Senior Staff Changes 

RETIREMENT: B/G Robert A. Norman. 

CHANGES: Col. (B/G selectee) Billy A. Barrett, from Dir., Maintenance, Sacramento 
ALC, AFLC, McClellan AFB, Calif., to Dir., Maintenance and Supply, DCS/L&E, Hq. USAF, 
Washington, D. C., replacing B/G Philip L. Metzler, Jr ... . M/G Harold N. Campbell, from 
DCS/Log., Hq. USAFE, Ramstein AB, Germany, to Dep. Dir., DLA, Cameron Station, Va., 
replacing M/G Stanton A. Musser ... B/G John S. Fairfield, from Dep. Dir. for Resources, 
Dir. for P&E, DCS/P&R, Hq. USAF, Washington, D. C., to Ass't Deputy Under Secretary of 
Defense, Strategic and Theater Nuclear Forces, OSD, Washington, D. C .... B/G (M/G 
selectee) Ronald R. Fogleman, from Dep. Dir., P&E, DCS/P&R, and Chairman, PRC, Hq. 
USAF, Washington, D. C., to Dir. , P&E, DCS/P&R, and Chairman, ASB, Hq. USAF, Washing
ton, D. C., replacing retiring M/G Clarence A. Autery. 

B/G Albert A. Gagliardi, Jr., from Dep. US Mil. Rep., NATO Mil. Committee, Brussels, 
Belgium, to IG, Hq. ATC, Randolph AFB, Tex., replacing Col. (B/G selectee) James P. Ulm 
... B/G Eugene E. Hablger, from IG, Hq. SAC, Offutt AFB, Neb., to Dep. Dir., P&E, DCS/ 
P&R, and Chairman, PRC, Hq. USAF, Washington, D. C., replacing B/G (M/G selectee) 
Ronald A. Fogleman .. . B/G Donald G. Hard, from Dep. Cmdr., Launch and Control Sys., 
SD, AFSC, Los Angeles AFB, Calif., to Dir., Office of Space Sys., OSAF, Washington, D. C., 
replacing B/G (M/G selectee) Thomas S. Moorman, Jr ... . B/G Philip L. Metzler, Jr., from 
Dir., Maintenance and Supply, DCS/L&E, Hq. USAF, Washington, D. C., to DCS/Log., Hq. 
USAFE, Ramstein AB, Germany, replacing M/G Harold N. Campbell. 

B/G (M/G selectee) Thomas S. Moorman, Jr., from Dir., Office of Space Sys., OSAF, 
Washington, D. C., to Dir., Space and SDI Prgms., Ass't Sec. of the Air Force (Acquisition), 
OSAF, Washington, D. C., replacing M/G Robert R. Rankine, Jr .... M/G Robert R. 
Rankine, Jr., from Dir., Space and SDI Prgms., Ass't Sec. of the Air Force (Acquisition), 
OSAF, Washington, D. C., to Vice Cmdr., SD, AFSC, Los Angeles AFB, Calif. , replacing M/G 
(L/G selectee) Donald J. Kutyna . . . Col. (B/G selectee) James P. Ulm, from IG, Hq. ATC, 
Randolph AFB, Tex., to Command Dir., NORAD Combat Ops. Staff (J-31), Cheyenne 
Mountain Complex, Colo., replacing B/G William T. Williams IV ... B/G Wllllam T. Wllllams 
IV, from Command Dir., NORAD Combat Ops. Staff (J-31 ), Cheyenne Mountain Complex, 
Colo., to Spec. Ass't, Joint Strategic Defense Planning Staff, Hq. USSPACECOM, Peterson 
AFB, Colo. ■ 
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ANNOUNCING PROJECT NIGHT HAWK. 
WE'RE LOOKING REAL TIME DEAD IN THE EYE. 

Finally, someone has focused on the real-time 
computing technology you've been looking for. 

Technology so sharp, so keen, it offers everything 
from advanced microprocessor technology to real-time 
operating systems and a complete Ada® Programming 
Support Environment/Run-time. 

It took Harris' experience in real time to harness the 
power of the new 68030 microprocessors in a tightly 
coupled multi-processing system. Harris overcame 
system bottlenecks with an 80 MB/sec. memory 
bus and a remarkable 40 MB/sec. 1/0 subsys
tem that is VME compatible. 

Night Hawk's real-time operating system 
achieves interrupt response and context switch 
times unheard of in micro-based systems. 

And it features many of the real-time utilities like the 
Frequency Based Scheduler and Performance Monitor 
that have made Harris a leader in real time. In addition, 
Night Hawk is supported by the Harris Ada Programming 
Support Environment (HAPSE), the industry's leading Ada 
development system, complete with real-time support. 

In short, the Night Hawk is a milestone in real-time 
technology. From unprecedented speed to complete Ada 

support, it is a system as aggressive and powerfuJ as 
the mighty hawk himself. 

For a bird's-eye view of this innovative 
real-time system, write Ron Baker at Harris 
Computer Systems, 2101 W. Cypress Creek 

Road, Ft. Lauderdale, Florida 33309. Or call 
1-800-4-HARRIS, ext. 4075. 

mJ HARRIS 
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billion. IOC with the new missiles is 
expected to be reached in 1993. 

ASD's Flight Dynamics Laboratory 
dedicated its new Philip P. Antonatos 
Subsonic Aerodynamic Research 
Laboratory on November 6. The 
facility, named for a former Air Force 
career civilian scientist who pio
neered work in advanced airfoil and 
maneuvering devices, is a low-turbu
lence wind tunnel, and it will allow 
engineers to investigate aerodynamic 
phenomena, such as high-angle-of
attack flight and other techniques for 
improved airframe/propulsion inte
gration. The lab is the only one of its 
kind in the Air Force. Another aerody
namicist, Walter S. Diehl, who from 

1918 to 1951 directed the Navy's work 
in aerodynamics and hydrodynamics, 
was honored on October 1 O when the 
Walter S. Diehl (T-AO-193), a fleet 
oiler, was launched at the Avondale 
Industries Shipyard in New Orleans, 
La. 

The Air Force Recruiting Service 
achieved 100 percent or better in all 
of its recruiting goals for FY '87. Of 
the almost 60,000 people recruited in 
the last fiscal year, 55,000 enlisted 
with no prior service, approximately 
1,000 enlisted with prior service, Of
ficer Training School (OTS) attracted 
some 1,600 applicants, and more 
than 950 health-care professionals re
ceived direct commissions. Recruit-
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ing Service even met its goal of at
tracting 114 physicians. The average 
OTS candidate had a college grade 
point average of 3.15, and ninety-six 
percent of the nonprior enlistees 
were high school graduates. 

Thomas G. Lanphier, Jr., served as AFA's 
first elected President in 1947-48. 

* DIED-Thomas G. Lanphier, Jr., 
World War II fighter pilot who later 
served as the first elected National 
President of AFA, on November 26, 
1987, one day before his seventy-sec
ond birthday, after a year-long battle 
with cancer. 

Born in Panama City, Panama, to a 
military family, Mr. Lanphier earned 
his AAF wings one month before Pearl 
Harbor and was in the Pacific theater 
as a front-line fighter pilot two 
months later. On April 18, 1943, in one 
of the most celebrated engagements 
of the war, he was one of the P-38 
pilots who took part in the mission 
over the Solomon Islands that 
downed Japanese Adm. lsoruku 
Yamamoto, planner of the surprise at
tack on Pearl Harbor. 

Mr. Lanphier flew a total of 112 
combat missions and is credited with 
5½ aerial victories. Among his deco
rations were the Navy Cross and the 
Silver Star. 

After his 1947-48 term as AFA Presi
dent, he continued to serve AFA as a 
National Director and member of the 
Executive Committee. He held a se
ries of posts in the federal govern
ment, including a position on the Na
tional Security Resources Board, be
fore moving to private industry. He 
became a vice president of the Con
vair Division of General Dynamics and 
in 1963 began his own consulting 
business. ■ 
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ASD is under pressure to elimi
nate the bells and whistles and 
to design systems that are 
both affordable and combat
capable. 

Making 
Warplanes 
Leanand 
Mean 
BY ROBERTS. DUDNEY 
SENIOR EDITOR 
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THE American warplane-mak
er-tradit ional provider of daz

zling but expensive tactical air
craft-is under pressure to tighten 
up his act. 

Even the most ardent proponents 
of building sophisticated new planes 
and equipment to bolster the US Air 
Force are turning their guns on over
en thus i as tic weaponeering that 
brings needless expense. 

They warn that USAF's need to 
produce a top-rank 1990s force dur-

ing the coming years of budgetary 
retrenchment will greatly increase 
the capacity of undisciplined pro
grams to create utter havoc. 

The magnitude of the require
ment, as 1988 dawns, for a lean-and
mean approach to arms-making be
comes apparent from looking at the 
long list of ambitious Air Force pro
grams on tap, including plans to: 

• Build a new fighter-on paper, 
a technological jewel-at what is 
viewed as a bargain-basement 
price. 

• Expand USAF ground-attack 
power without, it now seems, ade
quate funding to build a new-gener
ation, close air support airplane. 

• Magnify the wizardry of the 
USAF electronic combat forces 
even while staying within the con
fines of existing aircraft. 

These are openers. Overall, the 
task will be to produce airpower 
more marvelous than that brought 
out in years gone by but in a climate 
of austerity that will afford little, if 
any, margin for error. 

This problem is hardly a military 
secret. 

Today, signs are evident that a 
new ball game is under way at Air 
Force Systems Command's Aero
nautical Systems Division at 
Wright-Patterson AFB, Ohio
proving ground for the future tac
tical airplanes and assorted hard
ware. 

There, key officials-preparing 
to absorb major funding cuts im
posed by Congress-are taking di
rect aim at unnecessary expense. 
And they are surprisingly blunt 
about the need for tight discipline. 

Listen to Lt. Gen. William Thur
man, ASD's Commander: "We've 
had programs here where for thirty 
percent of the money we could have 
ninety percent of the capability. 
Should we always try to get the last 
ten percent? Should we always 
strive for that final, few percentage 
points of capability that adds the 
majority of the cost?" 

The theme is being taken up by 
pilots who, in most circumstances, 
hanker for the latest and best in all 
matters that involve aircraft. 

"The technologist always has got 
a lot of technology in the laborato
ry," says Maj. Gen. J. M. Loh, 
ASD's Vice Commander, formerly a 
requirements official at Hq. USAF 
and a combat veteran. "The tenden-
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cy is to try to shove everything into 
the next system because the one 
after that won't come for twenty 
years. But if you're going to be 
smart, you have to put limits on 
what you try to do." 

The Stakes Are Huge 
Whatever the ultimate course that 

ASD takes, Air Force leaders ac
knowledge that the stakes-for 
USAF and the nation-are huge. In 
the 1990s, its aircraft will have to be 
up to the test of battle against new, 
improved Soviet forces, and that 
means more capability-much 
more. 

Even so, in the wake of painful 
budget cuts-and in light of the real
ity that more will come-these 
weapons must be affordable. If not, 
say officials, they are destined to 
remain paper airplanes forever. 

For a close look at the progress 
and problems of the nation's pro
gram to build the tactical fighting 
force for the 1990s, AIR FORCE 
Magazine spoke with top ASD offi
cials, civilian aerospace experts, 
and Pentagon figures. From this, 
one can begin to get a feel for how 
the Air Force is planning to cope 
with harsh financial pressures. 

The consensus of these experts
backed by evidence on display at 
ASD---'-is that there is cause for opti
mism that USAF will be able to 
hack the demanding task it faces. 
The quest for high performance is 
there, but it is blended with a new 
sense of discipline. 

Nowhere are pressures to change 
the traditional way of aircraft-mak
ing more evident than in develop
ment of a sophisticated fighter for 
air superiority-the Advanced Tac
tical Fighter. 

The ATP, the first new USAF 
fighter program in a generation, 
now shapes up as the ultimate test 
case for airplane builders. 

USAF is not budging on its plan 
to field a wonder of an airplane for 
the mid-1990s-stealthy, nimble, 
far-seeing, lethal, and with a surfeit 
of power and ability to fight around 
the clock without pause. 

The goal, in fact, remains devel
opment of an aircraft that will be 
twice as good by every measure as 
USAF's F-15, the world's top gun. 

The catch is that the allowable 
cost barely exceeds that of the F-15. 
The ATP is now being pegged at a 
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unit flyaway price (in 1985 dollars) 
of no more than $35 million based on 
production of seventy-two ATFs 
per year up to a run of 750 aircraft. 
Each F-15 costs about $30 million. 

The result: ASD is now working 
feverishly to prove its claim that its 
highly touted technologies of digital 
avionics, propulsion, and materials 
can be combined with fiscal disci
pline to build and operate a red-hot 
plane more efficiently, more reli
ably, and more inexpensively than 
ever. 

How is the highly secretive, top
priority program progressing? 

From Col. James Fain, manager 
of the ATP program, comes this as
sessment: "The $35 million is going 
to be tough, but technology will 
help us get there. Now, please don't 
go out and print that Fain thinks that 
it's a piece of cake, because I damn 
sure didn't say that. What I did say 
is the technology's out there and if 
we are able to harness it, we'll make 
the $35 million [goal]." 

One cause for optimism is com
petition. ASD is prodding two pairs 
of aerospace contractors to develop, 
respectively, flying aircraft and en
gines. The expectation is that the 
process will drive down costs. 

Flying Prototypes by 1989 
Highest hopes for efficiencies 

rest on the two contractor teams 
who are to produce flying pro
totypes by 1989, plus avionics. Nor
throp (paired with McDonnell 
Douglas) and Lockheed (teamed 
with General Dynamics and Boe
ing) were chosen in October 1986 to 
hammer together two ATP pro
totype aircraft each, with both 
teams working from $691 million 
contracts. Lockheed's plane is the 
YF-22A; Northrop's is the YF-23A. 

Each is producing not only planes 
but ground-based prototypes of the 
ATF's avionics system. Signs point 
to progress on both fronts. 

• Airframe Prototypes. Northrop 
and Lockheed are responsible for 
integration of their respective air
craft and have sole power to decide 
which combinations and permuta
tions promise greatest efficiencies. 

USAF's demands are high. The 
service expects the plane to boast 
low observability, high maneu
verability, high reliability, and ease 
of maintenance and repair. Gross 
takeoff weight of the ATP cannot 

exceed 50,000 pounds-far less 
than the 68,000 pounds of the F-15. 

Explains Colonel Fain: "We have 
said: 'OK, Mr. Contractor. We have 
given you a very tough job. You've 
got to go off and do a lot of work to 
come back and convince us what 
the right requirements should be.'" 

They are doing so. Each is pro
ducing studies of the kinds of harsh 
tradeoffs in capabilities that will be 
required on their airplanes. 

Use is being made of weight-sav
ing composite materials, reliable 
fiber optics, and digital computing 
in the flight controls and advanced 
low-observables (LO) technologies. 

Even at this stage, the shape of 
the airplane has firmed up. "The aero
dynamics of the plane are pretty well 
set," says Colonel Fain. 

One reason for that, say officials, 
may be that ATP contractors have 
been helping themselves to the valu
able results of prior laboratory pro
grams conducted by ASD's Wright 
Aeronautical Laboratories. 

Among these may be the AFTI/ 
F-111 Mission Adaptive Wing pro
gram, which for several years has 
been testing a variable camber wing 
that may well have application to the 
ATE The program has proven that 
smooth-skin, variable-camber 
wings-which change shape by 
means of internal devices in order to 
sustain peak aerodynamic efficien
cy-have the potential to make ma
jor improvements in range and ma
neuverability. 

In Phase II of the program, run
ning through this summer, the Flight 
Dynamics Lab is at the point of test
ing the test-bed F-111 in a fully auto
mated manner. Ron DeCamp, 
FDL's point man for the program, 
says it is proceeding with no slips, 
hitches, or surprises. 

Whether one or both ATP con
tractors is using the new wing de
sign is unknown. "The concept of 
the mission adaptive wing ... is 
something that may or may not be in 
the airplane," says an ATP program 
official. "But clearly, both con
tractors are looking at the benefits.''. 

All USAF planes-the ATP in
cluded-are benefiting from ASD's 
AFTI/F-16 program on experimen
tal flight controls. It is possible that 
ATP will incorporate one or more of 
its technologies, such as digital, fly
by-wire control technologies. 

ASD claims it has resolved what 
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had appeared to be conflicting 
goals-a stealthy airplane, on the 
one hand, and a hot one on the 
other. It was initially believed that 
the properties that led to the first 
canceled out the second. Now they 
are seen as complementary. "We 
think," maintains General Thur
man, "that we can build a highly 
maneuverable, stealthy airplane. 
... We 're finding we can have both. 
That's pretty excitins stuff." 

Revolutionary Leaps 
• Avionics Prototypes. Even 

more important in terms of both the 
cost and capability of the ATF is the 
promise of revolutionary leaps in 
avionics sophistication. 

The fighter's avionics will be 
highly integrated within the frame
work of the Pave Pillar architecture 
developed in recent years in ASD's 
Avionics Laboratory. At its core is 
the common signal processor for 
such elements as the radar and com
munications systems. The whole af
fair will make extensive use of com
mon modules to tie signals into a 
single, easily digested whole. 

"We like to say that the avionics is 
one subsystem," says Lt. Col. Mike 
Borky of the ATF office, "not a col
lection of subsystems." 

Hopes run high that the new avi
onics will help control ATF costs 
and size. For example, the system's 
heavy use of very-high-speed inte
grated circuit (VHSIC) technology 
means lighter weight, less bulk, and 
more reliability. "By using the 
VHSIC," says Colonel Fain, "I 
can-on one of those chips-have 
ten times the computer capacity of 
the F-15's total computer. On one 
little chip!" Less weight usually 
means less cost. 

In addition, common modules 
promise to come in at prices far be-
1 ow those of individual "black 
boxes" of the type now in use. 

The prototype effort is drawing 
heavily on work that has been under 
way in ASD labs for years-includ
ing the Integrated Navigation and 
Electronic Warfare System and the 
Integrated Communications, Navi
gation, and Identification Avionics 
system. 

Of particular interest to ATF con
tractors, it seems clear, will be an
other program known as ICAAS
for Integrated Control and Avionics 
for Air Superiority-now being pur-

i 
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sued by the Flight Dynamics Lab 
with assistance from the Avionics 
Lab. Its ambitious goal is to blend 
the avionics and flight controls of 
aircraft in ways that will provide 
high numerical leverage during 
combat. 

Program manager James Kocher 
believes that it is possible to provide 
a system that permits US fighters, 
though outnumbered four to one, to 
shoot down enemy planes at a favor
able rate of ten to one. The program, 
for which contracts were let last 
September, is independent of but 
obviously germane to ATF develop
ment. 

ATF contractors are working to 
have their ground-based avionics 
prototypes ready in the 1990 time 
frame, early enough to deal with 
any problems and to provide confi
dence that the whole system can, in 
the real world, be put together. 

Still, avionics is the biggest wor
ry. "In the ATF program in general, 
the long pole in the tent is avionics," 
asserts Colonel Fain. "Avionics has 
been the long pole in the tent of 
every airplane that has ever been 
built." 

The Competing Powerplants 
In the development of the ATF's 

engines, too, competitive pressures 
are being stoked in hopes of reduc
ing the cost and ensuring high reli
ability of the warplane's power
'plants. Both Pratt & Whitney, with 
its YFl 19 engine, and General Elec
tric, with the YF120, are at work on 
what they hope will be a winning 
design worth billions. 

Those ATF engines will greatly 
surpass those of the F-15 and the 
F-16 in terms of their thrust-to
weight ratios measured at super
sonic speed. They will enable the 
ATF to cruise supersonically over 
long distances without using after
burners. An impossibility in the cur
rent generation of fighters, this su
personic persistence will provide 
ATF with great range and will dras
tically reduce infrared signatures. 

The prototype engine program is 
now going full blast, with both en
gines having run successfully, and 
will continue to 1991. Each con
tractor will build three engines, and 
each type will fly in both pro
totypes. 

The engines, which may be made 
capable of reversing thrust, would 

then enhance the ATF's short-land
ing capability and certain maneu
vering capability. Vectoring the en
gine's thrust would give the aircraft 
short-takeoff capability and greatly 
enhance its maneuverability in all 
combat regimes. 

There are problems. Colonel Fain 
acknowledges that, to include the 
thrust-reversing and thrust-vector
ing properties, "there is a tremen
dous weight penalty on that air
plane. Also a cost penalty." The 
problem, at this writing, was being 
reviewed at high levels. It is certain 
that the nozzles will be two-dimen
sional, but the vectoring/reversing 
aspect is less so. 

To try to solve the problem, en
gine contractors will be able to draw 
on the fruits of yet another ASD 
experimental program, the Short 
Takeoff and Landing (STOL) dem
onstrator plane. This is an F-15B 
plane modified, among other ways, 
with a P&W engine equipped with 
the thrust-vectoring and -reversing 
nozzles. 

The demonstrator is moving 
closer to tests. First flight of the 
basic airplane, with standard noz
zles, is set for early summer. Then, 
in the fall of 1988, the exotic nozzles 
will be mated to the test-bed aircraft 
and taken aloft for a tryout. 

Lt. Col. Bill Neely, head of the 
STOL demonstrator program, 
notes that the nozzle is "by far the 
most challenging" aspect of the pro
gram. There have been fabrication 
problems. In addition, engineers 
are still struggling to reduce the 
weight of the engine. 

"Those nozzles are the key to the 
whole program," says Colonel 
Neely. "There's a weight penalty for 
building a 2-D vectoring and revers
ing nozzle. But if you get the perfor
mance, it's worth it." 

ATF contractors are getting some 
breaks. For one thing, it appears 
that some of the stringent demands 
on the ATF design might be eased. 
Such changes are expected to occur 
in years ahead as the Air Force 
gains a clearer idea of the nature of 
Soviet aircraft designs that will be 
developed for the 1990s. 

At present, the program still ap
pears on schedule. The current 
demonstration and validation phase 
will run into 1990, when prototype 
ATFs and their engines will undergo 
flight tests. The aircraft and engine 
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winners will then be picked to start 
producing operational airplanes by 
the mid-1990s. 

Whatever the schedule, this much 
is clear: ATF will come in at no 
more than $35 million per copy and 
at no more than 50,000 pounds, or it 
may not come in at all. As Colonel 
Fain puts it: "The Air Force is very 
serious about that." 

Ground-Attack Capabilities 
It is not only the air-superiority 

aircraft that is feeling the budgetary 
pinch. Less apparent, but equally 
serious, are cost pressures affecting 
USAF ability to upgrade its ground
attack capabilities. 

Though it has a readily evident 
need to develop the next-generation 
close air support/battlefield air in
terdiction aircraft to replace A-10 
planes that will start retiring in the 
1990s, the start of a new develop
ment program at ASD apparently is 
not in the cards. 

Money-or the lack of it-is the 
problem. The Air Force in recent 
years was forced to shelve a late
blooming proposal for a new CASI 
BAI craft, the better to protect high
er-priority programs threatened by 
the incipient budget crunch. Now 
the issue has been revived in the 
form of an ASD study, due in 
March, of alternatives to replace the 
A-10. 

If the words of senior officials at 
ASD are any indication, however, 
the proposal will fare no better this 
time around. 1'You don't want to de
velop a new close air support air
craft if you can do it in a cheaper 
way just as effectively," says Gener
al Loh. "That is the approach we're 
taking. There is just no money for a 
new start." General Loh 's opinion is 
echoed by Air Force Under Secre
tary James McGovern, among other 
senior civilian leaders. 

Inasmuch as there is agreement 
that the A-10 will not survive inter
diction flights over the European 
battlefield of the 1990s, the obvious 
question becomes how to replace it. 

The most likely answer is that the 
Air Force will pursue a less expen
sive, two-track solution based on 
two existing warplanes. 

One is the A-7 aircraft, 336 of 
which are maintained in the Air Na
tional Guard inventory. At present, 
ASD is overseeing a modest pro
totyping effort aimed at upgrading 
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the A-7 into an "A-7 Plus" with im
proved aerodynamics, avionics, 
and engines. The goals are to in
crease the plane's survivability and 
extend its useful life by twenty 
years. 

Congress provided $35 million in 
1987 to start the modification with 
an eye toward possible moderniza
tion of the entire A-7 fleet, if the idea 
pans out in tests. Approval is not 
certain, even though TAC has ex
pressed a keen desire to press 
ahead. The main concern is to re
duce the inherent vulnerability of 
such a single-engine aircraft. 

In any event, the A-7 is not the 
final answer. "As I see it, the A-7 is a 
placeholder," says Col. Don Ruths, 
program manager, meaning that the 
updated A-7 Plus would serve to 
bridge to something better. 

Something better, in all likeli
hood, will be some variant, or vari
ants, of the ever-popular F-16 multi
role aircraft. 

Already, some of the burden falls 
on F-16Cs. Moreover, Block 40 of 
the F-16C production run, slated to 
be introduced into the force st~rting 
next December, will be even better 
suited for the mission. Equipment 
will include gear for attacking at 
night and in bad weather as well as 
digital flight controls and automatic 
terrain-following devices. It will be 
able to carry the HARM and Shrike 
antiradar missiles for use in defense 
suppression. Plans call for building 
450 of these aircraft. 

What Air Force officials prefer, 
and what ASD officials say is emi
nently feasible, is to transform the 
F-16 into a dedicated CAS/BAI air
craft-an "A-16"-with tailored 
systems for ground attack. The 
F-16's manufac turer, General Dy
namics, is pressing for this. 

The Case for Agile Falcon 
Making the idea even more attrac

tive, in the view of key ASD offi
cials, is GD's blueprint for the so
called "Agile Falcon." 

In essence, this is a scheme to 
give the F-16 a twenty-five percent 
larger wing, minor aerodynamic 
changes, and a hotter engine. In the 
process, the F-16 would be able to 
hold on to the punch it has acquired 
through years of modification yet be 
able to reclaim the agility of its ear
lier, lighter versions. 

The point, say ASD officials, is 

that the Agile Falcon configura
tion-speedy, nimble, and mus
cular-might well tum out to be an 
ideal aircraft design to handle the 
A-16 type of mission and may be 
proposed as such. 

"I think it's fair to say that those 
prospects are good," remarks Maj. 
Gen. Robert D. Eaglet, head of the 
F-16 Deputate at Wright-Patterson. 
The first potential application of the 
Agile Falcon that USAF reviewed 
was for close air support and battle
field air interdiction. ASD officials 
add that USAF might also want to 
procure Agile Falcon-type aircraft 
for the swing air-to-air role to com
plement the ATF. All such matters 
are the province of TAC. 

What will such a plane cost to 
develop? GD itself estimates $600 
million, while General Eaglet puts it 
at "several hundred million." Even 
so, this pales in comparison with the 
billions that could be spent on a new 
airplane-development program. 

The F-15, more than a decade in 
service and still the best air-superi
ority fighter in the world, is rapidly 
corning to the fore in the area of 
ground attack as well. The most re
cent variant, the F-15E dual-role 
fighter newly in production, is 
slated to perform both the air-to
ground and air-to-air missions deep 
behind enemy lines better than any 
US fighter ever. 

Long in the making, the F-15E is 
now in hand. The first version of this 
aircraft rolled out little more than a 
year ago. Now, two are undergoing 
testing at Edwards AFB, Calif., 
and, at this writing, have logged 
more than 100 successful flights. 

Thus far, says program head Col. 
Mel Hiyashi, the testing has turned 
up only minor glitches, one of them 
being gremlins in the area of weap
ons separation at transonic speeds. 

The Air Force plans to buy 392 
F-15Es over the next decade. Put 
together for the demanding deep
interdiction mission, they are ex
pected to be superior in many ways 
to the F-111 s that they will replace 
over the next several years. The 
most obvious improvement is the 
F-15E's ability to fight its way into 
and out of enemy territory in the 
face of hostile aircraft. 

The F-15E is the heavyweight of 
its line. This model boasts a range 
increase of some forty percent on 
missions req_uiring heavy payloads. 
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AEL. Equipping old birds 
with new tricks. 

Because obsolescence is itself an enemy, 
AEL's Aero Division provides cost-effective, 
state-of-the-art avionics upgrades for a 
wide variety of military aircraft. 

AEL is a major electronic systems 
designer, integrator and installer, with 
experience in such vital subsystems as 
EW, cockpit management, navigation, 
communications and armament. 

Adding integrated systems through 
multiplex bus architectures to older 

AEL has immediate, long-term employment 
opportunities in many challenging advanced 
technology areas. For more information, contact: 
Director of Recruitment. 

aircraft maximizes today's glass cockpit 
designs. AEL software design, aircraft 
interface and EMI/EMC/Tempest testing 
ensures system interoperability. The 
resulting upgraded aircraft is fully 
compatible with mission objectives. 

To keep pace with today's military 
equipment evolution, AEL's quick-turn
around, cost-effective aircraft upgrades 
are essential. For more information, call 
AEL Aero Marketing at (215) 822-2929. 
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AT&T's new Security-Plus Telephone 
gives you features and capabilities no 
other secure phone can offer. 

It's also flexible. Easy to use. And 
provides true information security
assurance that your phone 
conversations and data transmissions 
remain secure. 

Which should come as no surprise. 
Because AT&T's STU-III was developed 
by a company with more than 75 years 

of telecommunications experience, 
plus the unmatched resources of 
AT&T Bell Laboratories. And it's 
supported by AT&T's Security-Plus 
Customer Service Center to ensure 
optimum operation. 

For more information, write: 
AT&T, Federal Systems Division, P.O. Box 
20046, Greensboro, NC 27420. 
Or call 1800 262-3787 In North Carolina, 
call collect 919 279-4194. © 19s7 AT&T 
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Maximum allowable takeoff 
weight-81,000 pounds-exceeds 
the closest F-15 model by 13,000 
pounds. Its computer can store four 
times as much information and pro
cess it three times faster. 

Powered by either the P&W 
Fl00-220 or -229 engines or the GE 
Fl 10-100 or -129 engines, the 
F-15Es will be built for carriage of 
conformal fuel tanks to give them 
the range they need for deep flights. 

"It's taking advantage of an in
vestment we've already made in the 
F-15 program," says one officer. 
"The F-15E will show up in interdic
tion for a long time to come-until 
we have to replace the F-111." 

Advantages of LANTIRN 
The F-15Es and the F-16s both 

will have an advantage in years 
ahead. For the ground-attack mis
sion, they will be bootstrapped up to 
higher performance levels by the 
Low-Altitude Navigation and Tar
geting Infrared for Night (LAN
TIRN) system. 

Against long odds, ASD has 
brought the LANTIRN system out 
of a technological thicket of not too 
many years ago. Consisting of ex
tremely complex navigation and tar
geting pods and ~ head-up display in 
the cockpit, it makes possible the 
tactical pilot's dream of being able 
to attack targets at night and under 
poor weather conditions. 

The navigation pod provides in
frared imagery of the darkest ter
rain, permitting the pilot to fly se
curely to a target area. The targeting 
pod, in tum, magnifies ·a particular 
portion of the darkened landscape 
to make possible precision attack. 

The LANTIRN navigation pod 
was approved in November 1986 for 
high-rate production. The decision 
was based on successful testing of 
the system to maximum specifica
tions. Production of 143 of these 
navigation pods began in 1986 and 
continued through 1987. A request 
to produce eighty-one targeting 
pods was approved by senior Air 
Force leadership this past fall. 

The F-15Es will go operational 
with LANTIRN about one year be
fore it starts to appear on F-16s. But 
not all F-16s will sport the system. 
Only about 350 of the planes will 
have LANTIRN capability. 

The Air Force, at present, pro
jects that it will spend $3.2 billion 
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for a full complement of 700 LAN
TIRN sets, plus twenty-nine sets of 
support equipment and a complete 
depot, by the mid-1990s. 

Also on tap for the F-16 and the 
F-15 is another dramatic but cost
reducing improvement known as 
the Increased Performance Engine. 
This program, now under way at 
ASD, is to produce uprated Pratt & 
Whitney Fl00-220 and General 
Electric F 110-100 powerplants for 
installation into these two aircraft in 
the early 1990s. 

Plans call for improvement of 
thrust from about 24,000 pounds to
day to 29,000 pounds while staying 
at nearly the same weight. "There's 
going to be a lot of extra power," 
says Mike Cassidy, manager of the 
Pratt & Whitney version of the IPE. 
In use are advanced materials and 
new internal designs for the en
gines. 

As with the fighter and ground
attack forces, there's no excess of 
money in the electronic combat 
area, either. 

Rarely have these types of air
craft been more important or under 
greater pressure than they are to
day. "The [TAC] users," says Col. 
Ralph Graham, chief of electronic 
warfare and strike systems at ASD, 
"very definitely have big problems 
out there today. The electromagnet
ic spectrum that we 're dealing with 
these days is exponentially more 
complex than it was just ten years 
ago. Out of that exponentially more 
complex spectrum, we've got to be 
able to pick out single pulses, and 
they're coming out at millions of 
pulses per second." 

Two Promising Upgrades 
At present, the Air Force is pro

posing to counter this threat with 
two principal programs, both of 
which are upgrades to existing air
craft. 

The first would modernize the 
EF-1 llA Raven aircraft, the prime 
source of standoff jamming, close
in electronic support, and penetra
tion escort for US warplanes. There 
are only forty-two such aircraft in 
the entire inventory. 

Plans call for a three-phase ap
proach to the upgrade. ASD is now 
engaged in the first phase-updat
ing the ALQ-99E processor that is 
considered the heart of the system. 
The processor handles signals from 

the risk environment, processing all 
the information. At the same time, 
ASD is doing a modification to the 
exciter, which generates the types of 
waveforms that are transmitted 
back at the enemy. 

Due in part to a gloomy budget 
climate, ASD decided to stretch out 
the three-phase project. The first 
phase is expected to cost $300 mil
lion, and the second two phases 
haven't yet been approved. Should 
they be, it would be close to the year 
2000 before the fully upgraded 
weapon systems came into the in
ventory. That's a span of sixteen 
years since the program began in 
1984. 

The second major program is the 
F-4G Wild Weasel Performance Up
date Program, or "PUP." 

The idea is to modernize the elec
tronic guts of the Wild Weasel, 
whose mission it is to detect, identi
fy, locate, and destroy hostile radar 
emitters by use of antiradiation mis
siles, standoff munitions, or con
ventional bombs. There are about 
100 F-4Gs in the inventory. 

Once again, the system has been 
slowly overmatched by the multi
plying electronic threat it faces. 
"It's a proven capability, and you 
have to update it for the same rea
son as [you do] the EF-11 lA," says 
an ASD officer at work on the pro
gram. 

The program is two-phased. The 
first phase is to upgrade the comput
er, the most critical part. The sec
ond phase is to go after a better 
receiver. Officials maintain that the 
$900 million project could add at 
least thirteen years of life to the 
F-4G Wild Weasels. 

The Air Force is moving slowly 
toward the replacement of the aging 
F-4G, eventually, with a newer air
craft. The service is moving with 
great caution on this project. At the 
current pace, the first replacement 
plane might not become available 
until the late 1990s, if then. 

No matter how severe the budget 
crunch in years ahead, this much is 
clear: There will be no letup in the 
service's demand for aircraft of 
high-even overpowering-quality. 
There can be little doubt that ASD 
knows it is on its mettle to come up 
with all that power but at bargain 
prices. 

As General Thurman puts it: "We 
are under pressure to produce." ■ 
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Soviet aircraft designs still 
bear the personal touches of 
real people. Too often in the 
West, design responsibility is 
a corporate abstraction, 
dominated by the 
comptrollers and the 
computers. 

E'S 
Aerospace 
Survey 
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BY JOHN W. R. TAYLOR 
EDITOR IN CHIEF, JANE'S ALL THE WORLD'S AIRCRAFT 
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AMONG Soviet aircraft illustrated 
for the first time in the 1987-88 

Jane's is one known to NATO as 
Madcap. The photograph is not the 
kind that wins prizes in an Aircraft 
Portrait of the Year competition. 
Taken during a visit by Mikhail Gor
bachev and his wife to the Antonov 
design bureau (0KB) at Kiev, it 
shows them being led past a row of 
assorted An-72s and An-74s by 
Pyotr Balabuyev, the bureau's de
sign chief, and his colleagues. In the 
background is the tail end of an 
An-74 like no aircraft of this type 
seen previously. It has a large, 
slightly swept-forward fin and rud
der with a rotodome mounted on 
top. This is Madcap. 

Never has there been clearer evi
dence to support the suggestion, 
made repeatedly in Jane's, that if the 
Soviets perceive a gap in their air 
cover, they will lose no time in plug
ging it with the right aircraft in ade
quate numbers. Britain's Royal 
Navy learned to its cost during the 
Falklands campaign in 1982 that a 
surface fleet without airborne early 
warning (AEW) cover is highly vul
nerable to air attack. Availability of 
E-2C Hawkeye AEW aircraft to the 
Israeli Air Force enabled it to am
bush and destroy more than ninety 
Arab aircraft over the Bekaa Valley 
in Lebanon during a brief period, 
without loss to its own squadrons. 
These were warnings not to be ig
nored. 

The Warsaw Pact air forces have, 
at present, only a handful of rather 
ineffective Tu-126 Moss AEW air
craft, plus the first new-generation 
Ilyushin Mainstays, which should 
prove considerably better but are 
likely to be too expensive to dis
tribute among Warsaw Pact allies 
and friendly nations that rely on So
viet combat equipment. Madcap, in 
the class of the Hawkeye, will be 
more affordable if it is able to do the 
job. 
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Close Encounters 
NATO reporting names like Moss 

and Madcap often seem strange and 
inappropriate. The Oxford English 
Dictionary defines "madcap" as "a 
rash or impulsive person." Nobody 
would consider the development of 
this An-74 derivative to be rash, but 
one particular Soviet military pilot 
encountered by NATO airmen dur
ing recent months more than 
qualifies for such a description. 

In the November 1987 AIR FoRCE 
Magazine, Jeffrey Rhodes told the 
story of what happened when the 
pilot of a Sukhoi Su-27 Flanker-B 
from a unit based in the Kola Penin
sula decided to take a close look at a 
P-3B Orion of the Royal Norwegian 
Air Force that was engaged in a 
wholly legitimate surveillance mis
sion over the Barents Sea. 

According to 1st Lt. Jan Sal
vesen, the Norwegian pilot, the So
viet fighter first approached to with
in two meters of his aircraft, then 
disappeared. Suddenly, it reap
peared beneath the starboard wing 
of the P-3B and, accelerating clear, 
clipped the propeller of the outer 
turboprop with the tip of one of its 
tail fins. Both aircraft involved in 
the incident returned safely to their 
bases, and what could have ended 
as a nasty international controversy 
was averted. But the event was 
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unique only because it resulted in 
actual physical impact. 

On other occasions, MiG-31 Fox
hounds have flown closely enough 
to NATO maritime aircraft to allow 
identification on photographs of 
those portions of the MiG airframe 
that are of riveted light alloy, com
pared with about eighty percent of 
the original welded steel airframe of 

The Soviet mini-AWACS, 
known to NATO as Mad
cap, was first seen in the 
background of this pho
tograph of Mikhail Gor
bachev's visit to the An
tonov 0KB. 

the MiG-25 Foxbat that appears to 
have been retained in the newer 
fighter. Nor should it be assumed 
that such flying is exclusive to the 
Warsaw Pact. NATO fighter pilots 
fly close enough to Bears engaged in 
elint or simulated attack missions to 
be almost deafened by the noise of 
the big bombers' turboprops as they 
take detailed photographs of the 

One of the P-3B's propellers in the foreground indicates how close Su-27 No. 36 came 
to the Norwegian aircraft on September 13, 1987. The Soviet tighter clipped the 
propeller of the outer starboard turboprop with the tip of one of its tail fins. 
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This Sukhoi Su-27 is shown on the runway at its base on the Kola Peninsula. 
Everything about the IRST-equipped Su-27 is impressive. It is generally similar to the 
MiG-29, and the two aircraft probably resulted from parallel development. 

myriad and constantly changing ex
ternal pylons, antennae, and equip
ment. 

Photographs of the aggressive 
Flanker-B No. 36 taken by Lieuten
ant Salvesen's crew have enabled 
many features to be added to the 
descriptive text and three-view 
drawing in this year's Jane's. They 
include the large, door-type air
brake above the fuselage, very like 
that of the F-15; the patterns of still
unexplained louvers beneath and to 
each side of the engine air intake 
ducts; radar warning receiver 
(RWR) antennae on the ducts; the 
30-mm gun installation in the star
board wing-root extension; the six 
AA-10 Alamo air-to-air missiles of 
three different models; pylons for 
four additional close-range AA-11 
Archers; and the transparent hemi
spherical housing, forward of the 
windscreen, for the infrared search/ 
track (IRST) sensor. 

When discussing the IRST on 
Flanker's smaller partner, the 
MiG-29 Fulcrum, in last year's 
"Aerospace Survey," the writer ex
pressed doubts about this fighter's 
ability to destroy an F-15 without 
revealing its presence to the victim, 
by avoiding radar and radio trans
missions and using the IRST for 
both navigation and target search/ 
track. This provoked an enlighten-
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ing response from a retired USAF 
lieutenant colonel, who wrote: 

"I don't know what kind of IRST 
system the MiG-29 has, but I do 
know what IRST systems oftwenty
five years ago could do. The F-1018 
interceptor, which I flew for well 
over 1,000 hours beginning in 1964, 
had an IRST system that basically 
provided only azimuth and eleva
tion to heat sources. [The F-102 and 
F-106 had similar IRST systems.] 
Using this system, it was not at all 
difficult to intercept an aircraft 
without alerting its crew. 

"The ground control [GCI] sta
tion transmitted via data link the 
basic navigation and positioning in
formation. The IRST system could 
detect an aircraft at several miles' 
range and more than fifty degrees 
either side of the nose. Interceptor 
crews could determine from the tar
get's azimuth and rate of azimuth 
change their position in relation to 
the target's tail and the approximate 
target heading. By flying 2,000 or 
3,000 feet above the target (or the 
ground, in the case of low-altitude 
intercepts) and noting the IRST 
seeker's elevation angle, they could 
estimate range and rate of closure 
accurately enough for an effective 
IR missile launch. 

"The F-101B's IRST system also 
estimated range based on the in-

crease in IR signal as range closed. 
Perhaps more importantly, the ra
dar antenna slaved to the IR seeker 
when in IR tracking mode, which 
helped counter chaff and ECM. 
This primitive IRST system greatly 
enhanced interceptor capabilities 
and would still do so today. If US 
interceptors of twenty-five years 
ago could kill airplanes without first 
revealing their presence to their vic
tims, it certainly seems logical to 
assume that the MiG-29 can also." 

Soviet Designers 
Point taken! It emphasizes that 

everything about the IRST
equipped Su-27 is impressive. Its 
configuration is generally so similar 
to that of the MiG-29 that it was 
probably conceived by a national 
research authority, such as the Cen
tral Aerodynamics and Hydro
dynamics Institute (TsAGI), and 
passed to the Sukhoi and Mikoyan 
OKBs for parallel development, 
which eventually yielded aircraft in 
the class of USAF's F-15 Eagle and 
F-16 Fighting Falcon. Inevitable 
suggestions in the Western press 
that this configuration was copied 
from the F-15 indicate how much we 
still have to learn about the ability of 
Soviet designers even after years of 
meeting them on the friendliest 
terms and studying their products in 
minute detail at places like the Paris 
and Farnborough Air Shows. 

Back in the early 1940s, when the 
writer worked in the Hawker Air
craft design office, responsibility 
for the quality of the company's 
fighters was taken by one man, the 
late Sir Sydney Camm. In more than 
forty years as Chief Designer re
sponsible for the Royal Air Force's 
first aircraft able to fly at more than 
200 mph, 300 mph, and 400 mph and 
ultimately for the pioneering V / 
STOL Harrier, he encountered 
structural failure in flight on only 
one type. That was the 'fyphoon, 
the first British production aircraft 
to be subjected to transonic airflow 
over its thick-section wings during a 
terminal velocity dive. 

Today, in the Soviet Union, Gen
eral Designer Alexei Tupolev bears 
similar final responsibility for air
craft that he designs for the Tupolev 
0KB. Pyotr Balabuyev is his coun
terpart at the Antonov 0KB, as are 
Rostislav Belyakov at Mikoyan, 
Marat Tishchenko at Mil, S. V. 
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Mikheyev at Kamov, and E. A. 
Ivanov at Sukhoi. Their names may 
be less familiar than those of the 
earlier generation of designers after 
whom their bureaus are named, but 
they are real people-empirical de
signers like Camm-with whom one 
can discuss the aircraft for which 
they are responsible. Too often in 
the West, responsibility for a design 
is divided among a gaggle of vice 
presidents or directors, subject to 
the people who control company 
and national finances and who are 
prepared to leave vital stmctural de
cisions to a computer. 

The Soviet system does not pre
vent all mistakes or ensure only 
trouble-free progress from drawing 
board to first-line use. This is appar
ent from the fact that it took ten 
years to get the Su-27 from a 
Flanker-A prototype to an opera
tional Flanker-B of very different 
form. Nor is success achieved with
out the use of every available re
search tool. Designer Balabuyev 
told the writer at the 1987 Paris Air 
Show that development of his 
An-124 required building 3,500 indi
vidual subassemblies for testing in 
laboratories throughout the USSR 
and 18,000 hours of wind-tunnel 
testing. 

This is the first photograph of the new Bacldire-C version of the Soviet Air Force's 
variable-geometry supersonic bomber. The aircraft, which has wedge air intakes and 
a peculiar upturned nose, is already operational in large numbers. 

In the past, shortage of test facili
ties led to development of design by 
flight testing, which is why the pro
duction versions of Soviet aircraft 

often looked entirely different from 
the prototypes. Balabuyev claimed 
that no significant changes had to be 
made when progressing from pro
totype to production An-124s, 
adding (with a mischievous smile) 
that his big four-turbofan freighter 
did not need a new wing and that it is 
approved for 8,000 operating cy
cles-rather more than other peo
ple's large freighters! 

The .An-124 proved its range capablllty in May 1987 by setting a closed-circuit 
distance record around the perimeter of the Soviet Union of more than 12,500 miles. 
Earlier, the An-124 had eclipsed a C-5 Galaxy record for maximum payload to height. 
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New Records 
The An-124 arrived at the 1987 

Paris Air Show with a new record to 
its credit. Two years earlier it had 
demonstrated its capability when it 
exceeded by fifty-three percent the 
C-5 Galaxy's record for maximum 
payload lifted to a height of 2,000 
meters (6,562 feet). Such an in
crease was startling, even for the 
largest airplane currently flying in 
terms of wingspan, but many ex
perts doubted that even those giant 
wings (about two meters or six feet, 
six and three-quarters inches thick 
at the root) could contain sufficient 
fuel to provide the range of 8,900 
nautical miles (16,500 kilometers; 
10,250 miles) claimed by the An
tonov 0KB. 

The proof could be found this 
year inside the cavernous hold of 
the An-124 at Le Bourget. A large 
chart illustrated the route followed 
by an An-124 that had set an FAI
approved record by covering a 
closed circuit of 10,880.7 nautical 
miles (20,151 kilometers; 12,521.25 
miles), without in-flight refueling or 
intermediate landing, around the 
perimeter of the Soviet Union on 
May 6-7, 1987. Earlier, an Su-27 
Flanker had beaten four time-to
height records set by an F-15, with a 
final climb to 12,000 meters (39,370 
feet) in 55.542 seconds. 

Whatever the operational signifi-
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sented a tremendous achievement 
for a small industry. Without the 
Lavi, Israel Aircraft Industries 
(IAI) might well lose its spirit, as did 
Avro Canada when its Arrow inter
ceptor was canceled in 1959. Cana
da, which had earlier flown North 
America's first civil jet transport, 
never again attempted to take its 
place in the big league of aircraft
manufacturing nations. 

An advanced version of the F-15 
or F-16 may serve the Israeli Air 
FQrce well and give IAI work on 
which to keep its employees oc
cupied, but small countries need 
pride as well as work. When their 
politicians follow controversial poli
cies, they need to know that their 
security will never be impaired by 
delay or refusal of attrition replace
ments and spares from an overseas 
supplier whose government does 
not agree with them. 

Like Israel, Japan has been per
suaded to abandon its own pro
jected next-generation combat air
craft, the FS-X, in favor of copro
duction of an advanced F-16, possi
bly with larger wings and canards. 
India and Yugoslavia persist in ef
forts to develop indigenous fighters, 
although both will call on foreign 
suppliers for assistance with the 
more technologically advanced 
components. 

Only the French, as always, seem 
determined to go it alone with the 
impressive Dassault-Breguet Ra
fale. There are suggestions that 
even they might be compelled to 
bury their intense nationalism and 
join the four-nation Eurofighter 
EFA program because of the likely 
price of 250 million French francs 
(about $44 million) for each of an 
initial series of 100 Rafales. This 
would be as unwise as it is unlikely. 

Reinventing the F-16 
There is nothing wrong with the 

EFA by the standards of the late 
1980s. It might be better than the 
Rafale, but a new decade-still 
more a new century-requires new 
concepts. AnAgileF-16, of the kind 
in which four other European 
NATO nations and Japan are inter
ested, represents the end of the line 
for conventional fighter develop
ment. The EFA reinvents the F-16, 
with refinements. The Lavi was 
much the same, except that it was 
intended to be small enough to get 
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The Impressive Dassault-Breguet Rafale is France's "go-it-alone" fighter for the 
1990s. There are suggestions that France might join the four-nation Eurofighter EFA 
program because of Rafale's cost. 

off the ground in a shorter distance 
than any of its contemporaries. The 
Israelis knew from experience the 
vulnerability of airfields to preemp
tive strikes. 

Sweden's Saab JAS 39 Gripen, 
despite its conventional appear
ance, conforms with that nation's 
policy of not relying on the con
tinued availability of easily targeted 
airfields. It is designed to operate 

from short lengths of national high
way that are almost impossible to 
detect from the air, and its roadside 
refueling/rearming bays are con
cealed by mobile plastic trees, per
fectly fitting into the environment. 
To watch fighters as large as the JA 
37 Viggen operating from such road 
bases, as the writer did last April, is 
to understand why the neighboring 
and mighty Soviet Union regards 

Vlggen taxiing Into a roadside refueling and rearming bay after landing on a highway 
strip. The successor Swedish aircraft, the JAS 39 Gr/pen, conforms with that nation's 
po/Icy of not relying entirely on easily targeted airfields. 
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the Swedish Air Force with respect, 
in spite of Sweden's nonnuclear de
fense policy. 

Bearing all of these things in 
mind, it is a worthwhile exercise to 
consider what kind of airpower 
could be created within the NATO 
alliance if all current aircraft were 
scheduled for retirement by the 
mid-1990s and if there were by then 
no commitments for their replace
ments. 

The West would begin with the 
clear advantage of being able to 
standardize without dispensing 
with the diverse talents and skills of 
peoples on both sides of the Atlan
tic. Ideas and experience as well as 
manufacturing facilities could be 
shared without the need for all 
NATO air forces to operate pre
cisely similar equipment. 

A spearhead for the attack force 
already exists in the shape of the 
B-lB, once it has attained its full 
capability. It is said to present a ra
dar signature much smaller than 
that of Mathias Rust's Cessna 172, 
which the young German used for 
his wholly irresponsible penetration 
of Soviet airspace and for landing in 
Red Square on last May 28. Does 
USAF then need to progress to Nor
throp's ATB (B-2) Stealth bomber? 

If rumor is to be believed, the 
ATB will be a flying wing, relying 
entirely on thrust vectoring for con
trol in flight. Such a gamble on ad
vanced technology may reap rich 
rewards now that it is possible to 
embody advanced composites, fly
by-wire, relaxed stability, and other 
concepts that had not been thought 
of when an earlier generation of 
Northrop XB-35/YB-49 Flying 
Wing bombers was test-flown in the 
second half of the 1940s. However, 
with the apparent loss on October 
14, 1987, ofanotherofthe Lockheed 
"RF-19" stealth aircraft that are 
supposed not to exist, it may be 
asked if America is prepared to pay 
too high a price for any advantages 
derived from extreme low observ
ability. There is little evidence that 
the Soviet Union is according prime 
importance to stealth concepts in its 
latest combat aircraft, while Eu
rope's EPA, Rafale, and other de
signs appear to be only modestly 
stealthy. 

The "little and large" fighter team 
represented in the West by the F-16 
and F-15 and in the East by the 
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The Eurofighter EFA. Is it the F-16 reinvented with refinements? The EFA, the author 
says, has "nothing wrong with it by the standards of the late 1980s," but "a new 
century requires new concepts." 

MiG-29 and Su-27 seems likely to 
persist. USAF has decided, uncom
promisingly, on the ATP to meet its 
future fighter needs. If this aircraft 
can be made less dependent on 
lengthy runways, it should be every 
bit as effective in its time as the F-15 
is now. It will be interesting to see if 
USAF still considers it worthwhile 
to fit complex and heavy two-di
mensional vectoring nozzles to the 
afterburning turbofans of the Lock
heed YF-22A and Northrop 
YF-23A ATP prototypes after flight 
trials of the F-15 STOL maneuver
ing technology demonstrator. 

V/STOL and Agile 
For a backup to the ATP, the 

Western industry should set out to 
produce a true fighter for the twen
ty-first century by drawing on its 
unique experience of V/STOL op
erations with the Harrier family and 
the experience it is soon to gain 
from the Rockwell/MBB X-31A en
hanced maneuverability research 
aircraft. 

By the use of control configured 
vehicle (CCV) flying surfaces and 
thrust vectoring under the com
mand of a sophisticated computer, 
the X-31A is expected to offer the 
ability to perform beyond the stall 
and outside the conventional flight 
envelope without loss of control. 
Such superagility will increase sur
vivability in close combat and pro
vide an off-boresight weapon-aim
ing capability. In simple terms, the 

aircraft will be able to point in one 
direction to fire its weapons while 
moving in another direction. 

Such concepts should be rela
tively easy to combine with Harrier
type V/STOL. That this is essential 
is explained by the fact that any 
Warsaw Pact commander who did 
not have a missile aligned perma
nently on every NATO runway or 
potential runway in his assigned 
sector of the potential battle area 
would deserve removal from his ap
pointment. After the missiles had 
done their job, a skillful and cou
rageous pilot might succeed in tak
ing off between craters. His chances 
of picking a safe path among them 
when landing back at his base after a 
mission would be minimal. 

Ability to operate from almost 
anywhere that a helicopter can fly 
has other advantages. Chatting to 
the press after a typically memora
ble display at the 1987 Paris Air 
Show, BAe test pilot Heinz Frick 
commented that his Harrier had 
burned only 500 liters (132 US gal
lons) offuel during its entire perfor
mance. 1\vo-engine fighters at Le 
Bourget had used more than that to 
start up, taxi out, and take off. He 
added that there seemed to be little 
point in having a stealth aircraft if 
everyone knew where you parked it. 

Dual-role, even multirole, capa
bility is becoming increasingly im
portant as a means of limiting in
ventories and expenditure. There is 
no reason why any future fighter 
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The Bell/Boeing V-22 tilt-rotor Osprey, shown here in an artist's conception, could be 
"one of the most significant developments In flying history," the author suggests. First 
deliveries will go to the US Marine Corps. 

should be unable to perform both 
interceptor and attack missions. 
Nor is there likely to be much future 
for aircraft as vulnerable as USAF's 
A-10 or the Soviet Su-25 Frogfoot 
over the battlefield now that mis
siles like Stinger can be made avail
able by the thousand. 

For all-important AWACS sup
port, there is no current alternative 
to the E-3, but for how long will a 
150-ton, slowly orbiting chunk of 
metal remain survivable, especially 
when it is of use only while emitting 
signals that show where it is? There 
are already suggestions that it 
would have to operate so far back 
from a potential combat area that its 
usefulness would be limited. 

TPE331-4 turboprop would seem to 
point to other possibilities for the 
future. It is inconceivable that the 
AWACS mission will always require 
a 9 .14-meter ( thirty-foot) rotodome 
now that avionics miniaturization is 
becoming more impressive daily. 

Tilt-Rotor Promise 
To provide multirole support for 

the operational aircraft described so 
far, there is no need to look further 
than the tilt-rotor configuration that 
will begin its flight-proving when 
the Bell/Boeing V-22 Osprey takes 
off in mid-1988. This could be one of 
the most significant developments 
in flying history, combining VTOL 
capability with the performance of a 
fixed-wing turboprop aircraft. Its 
likely versatility has already led to 
stated production requirements for 
a total of 682 V-22s for the US Ma
rine Corps, Navy, and Air Force for 
assault transport, search and res
cue, and special operations mis
sions. The US Navy has expressed 
an interest in up to 300 more for 
antisubmarine warfare, and the US 
Army plans to acquire 231 for trans
port, utility, and medevac opera
tions-an overall total ofup to 1,213 
aircraft for all four US services be
fore the prototype has been put to
gether. 

Rarely has such confidence been 
shown in any new program, particu
larly one that pioneers a completely 
new kind of production aircraft. Lit
tle wonder that Bell and Boeing 
have been encouraged to look be
yond the present family of variants 
to derivatives of the Osprey for ev
erything from business flying to 
short-haul passenger transport, air-

An answer to this need may be 
suggested by the Egrett-1 prototype 
first flown in Germany on June 24, 
1987. A joint project by E-Systems 
and Garrett Turbine Engine Co. of 
the US and Burkhart Grob, a Ger
man manufacturer of composites 
sailplanes, it is said to conform to a 
Luftwaffe requirement for a high
altitude over-the-border sigint/elint 
aircraft. Its thirty-meter (ninety
eight feet, five inches) wingspan, in
herent low observability, and long 
endurance on the power of a single 
1,227 kW (1,645 shp) Garrett 

Built in secrecy as a Joint US/Federal German program, the Egrett-1 could point to a 
future survivable AWACS as well as a low-observable ellnt/slglnt aircraft. 
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borne early warning, flight refueling 
tanker, and gunship roles. 

There is no shortage of good stra
tegic and tactical transport aircraft 
already available to airlift men and 
freight to places from which they 
could be ferried to forward posi
tions by STOL transports, tilt-rotor 
aircraft, and helicopters. Equally, it 
is surprising to find USAF so en
tangled in problems concerning its 
future training program when then: 
are plenty of excellent basic and ad
vanced trainers waiting on the shelf. 

After evaluating all alternatives, 
the Swiss announced their choice of 
a new advanced trainer in January 
1987, adding that "the factors tip
ping the balance in favor of the 
Hawk were its clearly lower price 
[than the Alpha Jet], its strong air
frame designed for a long service 
life, and its cockpit providing better 
visibility." Yet USAF shows no en
thusiasm to follow the lead of the 
US Navy by ordering these British
designed trainers, even though it 
could take delivery of them in Cali
fornia as McDonnell Douglas T-45A 
Goshawks. It could then resolve its 
basic training requirement speedily 
and economically by purchasing 
Tucanos of the kind selected by the 
Royal Air Force, designed original
ly in Brazil but manufactured in 
Northern Ireland. 

Aircraft of the Year 
For this year, there was only one 

possible choice for the color fron
tispiece of the 1987-88 Jane's-the 
globe-girdling Voyager~as aircraft 
of the year. Voyager's spindly and 
cramped airframe was very differ
ent from the kind of airplane in 
which most of us would wish to fly 
40,212 kilometers (24,986 miles) in 
nine days, without landing en route. 
By doing just that, it set new world 
absolute records for both distance 
in a straight line and distance in a 
closed circuit, but is unlikely to 
have pioneered any commercially 
viable future operation of the same 
kind. It simply demonstrated that 
modern technology in terms of 
structures made possible something 
that had previously been imprac
ticable, and it proved the reliability 
of one of the new generation of en
gines for light aircraft. More than 
that, it left no doubt about the engi
neering talents of Burt Rutan, its 
designer, and the courage and en-
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Nations that buy the Hawk advanced trainer can cut costs and acquire a highly 
effective combat aircraft by equipping also with the generally similar single-seat 
Hawk 200. 

durance of its pilots, Dick Rutan 
and Jeana Yeager. 

Equally profitless in commercial 
terms but almost at ultimate cost to 
the lives of those involved was the 
flight across the Atlantic by Richard 
Branson and Per Lindstrand in the 
hot-air balloon Virgin Atlantic 
Flyer. It set records, but could not 
be counted as a genuine transatlan
tic journey because it ended in the 
sea after only brief contact with the 
ground, without the crew's disem
barking, in Ireland. Even so, it is an 
exploit that adds to the history of 
the oldest form of human flight. 

Another exciting news item for 
lighter-than-air enthusiasts was the 
US Navy's decision to order a pro
totype airship for evaluation in an 
independent airborne early warning 
role. When the Sentinel 5000 flies in 
late 1990, it will be the largest non
rigid ever constructed. It will com
bine the lighter-than-air expertise of 
Airship Industries of the UK with 
the avionics leadership of Wes
tinghouse of the USA to provide a 
vehicle able to remain on station for 

thirty days with the support of re
fueling and replenishing by surface 
craft. 

It is too early to suggest that this 
prototype will be followed by up to 
fifty production Sentinels for opera
tional use, and the postwar history 
of smaller nonrigids in extreme 
weather is not reassuring. But air
ship protagonists have waited a long 
time for this opportunity to demon
strate the practicality of airships for 
anything but public-relations exer
cises, and one can only wish suc
cess to the transatlantic partner
ship. 

Glancing back in November 1987, 
when this "Survey" was written, the 
past year has clearly been packed 
with progress and promise in almost 
every sector of human flight. With 
the US Space Shuttle being pre
pared to resume business, the 
mighty launcher for its Soviet coun
terpart already tested, and the Sovi
et orbiter scheduled to begin its glid
ing trials in the atmosphere, the 
picture could look complete again 
by this time next year. ■ 

John W. R. Taylor is in his twenty-eighth year as Editor in Chief of the world
renowned Jane's All the World's Aircraft, and his "Jane's Supplements" have 
appeared in AIR FORCE Magazine since 1971. Mr. Taylor, who is a Fellow of the 
Royal Aeronautical Society and the Royal Historical Society, also compiles or 
edits the galleries of aerospace weapons for both the USAF Almanac and Soviet 
Aerospace Almanac issues of this magazine. 

57 



THE pilots of the 169th Tactical 
Fighter Group arrived at 

Gunsmoke '87 a little early. Not a 
couple of weeks or even a few hours 
ahead of schedule, mind you, but 
.0736 seconds before their desig
nated arrival time. 

The 169th TFG, an Air National 
Guard F-16 unit from McEntire 
ANGB, S. C., won the arrival 
event. But it was a close call. The 
first five places were decided by less 
than one second. 

The closeness of the times indi
cates just how good the crews are 
and just how competitive Gun
smoke, Tactical Air Command's 
biennial air-to-ground gunnery 
meet, has become. 

This year's event saw eighteen of 
the top active-duty, Air National 
Guard, and Air Force Reserve F-4, 
A-7, A-10, and F-16 units battle it 
out for two weeks in October on the 
ranges and ramp of Nellis AFB, 
Nev., to decide just who indeed is 
the best. 

The result: The 388th TFW from 
Hill AFB, Utah, wins bragging 
rights for the next two years. It can 
call itself overall champ-at least 
until the next Gunsmoke competi
tion in 1989. 

Apart from the competition tro
phy, there were other prizes of a 
more enduring type to come from 
Gunsmoke '87. These include bet
ter pilot proficiency, ground crew 
experience, pilot-crew cooperation, 
and operational lessons-in short, 
real additions to the battleworthi
ness of USAF forces. 

Simply stated, Gunsmoke tests 
the ability of aircrews to put bombs 
on a target. The crews fly three pro
gressively harder bombing missions 
(called profiles) and try to put their 
bombs closer to the target than 
competing crews. 

58 

The ground attack team 
from Hill went to Gunsmoke 
and won bragging rights for 
the next two years. 

OnTarget 
BY JEFFREY P. RHODES 
AERONAUTICS EDITOR 

Preparation Is half the 
battle at Gunsmoke. In 
the photo above, SSgt. 
Mark Parsley of the 
121st Tactical Fighter 
Wing at Rickenbacker 
ANGB, Ohio, readies 
"his" plane for the day's 
action. The practice 
bombs (right) may look 
insignificant, but those 
are how the pilots rack 
up the all-important 
points on the range. 
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The competition is not just about 
fighter sorties, though. It is also 
about fighter operations. The tal
ents of maintenance and weapons 
loading crews are important factors, 
as four healthy jets are needed for 
each mission, and a hung bomb 
loses points for the individual and 
the team. Maintenance and weap
ons loading are also counted as sep
arate events. 

Unlike competitions in past 
.years, the emphasis at Gunsmoke 
'87 was short on the "show" aspects 
of the meet, focusing instead on the 
demonstration of combat capability. 
There was no trophy, for example, 
for the most garishly decorated 
toolbox as in years past. 

For the events themselves, two 
important changes were made. 
First, an integrated combat turn 
(ICT) was added. This is a wartime 
maneuver where an aircraft is ser
viced and rearmed as quickly as 
possible so it can get back into the 
fight. The second change was the 
use of inert Mk 82 air-retarded 500-
pound bombs on the Profile III, or 
most difficult, mission. These 

bombs, which use a balloon-like 
parachute, or "ballute," to slow 
their fall, are among the most preva
lent munitions found at forward lo
cations. 

Bombs In the Desert 
"The three profiles at Gunsmoke 

are the basic building blocks we 
use," said Lt. Col. Michael.Brake, 
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chief operations judge at the com
petition. "All of the skills shown 
here are the primary skills every 
fighter pilot has." 

• The first mission, Profile I, is 
called a "box" pattern. The flight 
showcases the pilot's basic skills in 
a benign, or no threat, environment. 
The four fighters from each team 
enter the range on the crosswind leg 
downrange from the target, fly the 
downwind leg, and then bank 
around to the target ( a tank that has 
seen better days) for the bomb runs. 

Two passes are made at 450 knots 
at three different angles-at thirty 
degrees for dive bombing, at twenty 
degrees with a low-angle, low-drag 
release, and finally at ten degrees 
with a low-angle, high-drag release. 
Once the bombs are dropped, the 
planes make three strafing runs. 

The strafing targets are twenty
five- by twenty-five-foot cloth pan
els strung between two poles. Each 
pilot can only fire a total of 100 
rounds on the three passes at his 
individual target. This profile is the 
only mission where the crews get to 
use their internal 20-mm or 30-mm 

cannon. The older F-4Ds used by 
two Air National Guard units at 
Gunsmoke carried external gun 
pods. 

• Profile II, or the "tactical" pat
tern, is a pop-up attack on a tactical 
target where, in combat, exposure 
to ground fire would have to be min
imized. The planes enter the range 
on the downwind leg at low altitude 

and high speed, pop up after turning 
off the base leg, and roll in to bomb 
the target. 

Two passes are made at twenty 
degrees, at ten degrees, and in a 
level run. The pop-up maneuver can 
begin no higher than 300 feet, and 
the pilot can expose his aircraft for 
no more than five seconds beyond a 
specified time or he gets zero points 
for the bomb. Two judges, who are 
rated, monitor the pop-up maneu
ver with binoculars and stop
watches. In both Profile I and II, 
twenty-five-pound BDU-33 training 
bombs equipped with a spotting 
charge are used. 

• In Profile III, pilots put it all 
together in a realistic "navigation/ 
attack" scenario. The pilots have to 
use flares, there is a simulated sur
face-to-air missile threat, and time 
on target and accuracy are para
mount. 

"The box pattern shows an awful 
lot of aircraft capability, and Profile 
II shows how good the pilot's skills 
are," says Maj. Mike Marshall, one 
of the pilots for the 121st Tactical 
Fighter Wing, an Air National 
Guard A-7 unit from Rickenbacker 
ANGB, Ohio. "But navigation/at
tack is the bottom line." 

The pilots do not know the route 
the nav/attack mission will take, but 
they are provided with map coordi
nates outlining designated check
points. Aircraft are flown in two
ship formations at low altitude, and 
each team member flies two differ-, 
ent 150-mile routes, once as lead 
and once as wingman. 

To score maximum points, one of 
the two aircraft in each flight must 
pass between two ten- by twenty
foot orange panels on the ground 
that mark the turn points of the 
route. The turn must be made with
in five seconds of a predetermined 
time, and once on the range, the 
planes have only one chance to hit 
the target with their inert Mk 82 
airs, and they must dispense flares, 
or again points are lost. "Smokey 
SAMs," or small unguided rockets, 
are used to simulate the ground 
threat. 

Testing the ability of the teams to 
meet time on target, as in the arrival 
competition or in Profile III, is im
portant for a number of reasons. 

"The best time to catch an enemy 
not paying attention is early in the 
morning or late at night, so you can 
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use time to your advantage," ex
plains Colonel Brake. "If you are 
massing firepower for a mission and 
you only have a small amount of 
time, you have to get rolling to meet 
that time. Otherwise, everybody 
gets in everybody else's way." 

Accuracy in liming is also l·,ritieal 
for such things as making a sched
uled rendezvous with a tanker. 

Most units agreed that their nor
mal training sorties were much 
more involved and contained more 
events in them than the ones flown 
in the competition. 

"We do much more on our train
ing missions," said Maj. Brad 
Sharpe, team chief for the 187th 
TFG, a Guard unit from Dannelly 
Field in Montgomery, Ala. "We do 
things like practice air-to-air combat 
and more low-level work. But, on 
the other hand, there is more pres
sure here. You want a scorable 
bomb in training, but here you want 
the bomb on the actual target." 

Different Strokes, Different 
Folks 

"We discussed ideas on how to 
make the competition more tactical 
at the Gunsmoke Planning Confer
ence," said Maj. George R. "Jet" 
Jernigan, team chief for the 169th 
TFG. "But if you put things like air
to-air in, you take objectivity out, 
and since it's a competition, all you 
want is to get the rules and go play. 
There's a lot to be said for· objec
tivity, but it's hard to keep every
thing the same for the different air
craft." 

True. Because the planes are dif
ferent, certain allowances, like ap
proach speeds to a target and allot
ted times for loading bombs, have to 
be different for each type. Also, be
cause of different missions, differ
ent equipment, and different tech
nological ages of aircraft, all air-to
mud aircraft are not created equal. 

"We would hope we wouldn't 
have to drop bombs at first if a war 
broke out," said Lt. Col. Tom 
"Buddha" Spada, team chief for the 
81st TFW at RAF Bentwaters, the 
only A-10 unit in Europe. "We 
would want to go after the enemy 
with Maverick [missiles] and the 
gun. Level bombing and strafing are 
the only things we do here that we 
would do in wartime. But the bomb
ing patterns are the basic skills 
everybody should know. Person-
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In addition to the competition, Gunsmoke gives the teams a chance to put their "real
world" skllts to the test. The meet is very much tlke a deployment, and because the 
units can bring only forty people, there are many opportunities for cross training. This 
ground crew from the 81st TFW at RAF Bentwaters, UK, Is prepping one of the unit's 
A-10s for launch. 

ally, we'd like to see more emphasis 
put on strafe." 

This is not an unusual statement, 
considering the firepower and accu
racy of the A-lO's GAU-8/AAvenger 
30-mm cannon. 

Not surprisingly, none of the six 
F-16 units in Gunsmoke finished 
lower than eighth. With their highly 
accurate, digital weapons computer 
and aiming system, the scores of the 
F-16 units were bunched in a range 
of only 463 points. The lowest-scor
ing F-16 unit was less than 1,300 
points away from a perfect score. 

Also not surprisingly, the four F-4 
units finished at or near the bottom 
of the standings. "We have 1950s 
and '60s analog computers and 
weapon systems," said the 187th 
TFG's Major Sharpe, who flies an 
F-4D. "There is a huge task satura
tion on the crew. We feel like we are 
backing up the computer the whole 
time rather than the other way 
around." 

The two active-duty F-4 units 
both had E models fitted with the 
ARN-101 ("Amie") weapons com
puter, and they did considerably 
better than their Guard counter
parts, but still not as good as the 
F-16s or A-l0s. 

One factor should be kept in per-

spective. Although the F-4 units did 
poorly compared with the other air
craft types, only in the context of 
Gunsmoke is a bomb placed fifty 
feet away from the target consid
ered a bad drop. In a war, that drop 
would still have "taken out," or at 
least damaged, most tactical tar
gets. 

The six A-10 units finished in the 
middle of the pack. "The INS 
[inertial navigation system] does 
give us some help, but the 'Death 
Dot' [computerized gunsight] gives 
the F-16s a real advantage. They 
have computers doing all of the 
work [aiming and calculating] for 
them," said Lt. Col. Craig Mays, 
team chief for the 926th TFG, an Air 
Force Reserve A-10 unit from N AS 
New Orleans, La. "With an 'iron 
sight' [one that is much more man
ual], there is a lot of pilot technique 
involved and a lot of error analysis 
needed. With only three seconds to 
make a pass and a correction, I'd 
rather shoot the gun." 

Interestingly enough, the two Air 
National Guard A-7D units did very 
well in the competition (fourth and 
sixth place), despite flying airplanes 
that are twelve to eighteen years 
old. 

"The equipment in the A-7 is 
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much like the stuff in the F-16. It 
does the same things, its just a gen
eration sooner," noted the 121st 
TFW's Major Marshall. "It's like an 
old Timex. It's not quite as good as a 
Rolex, but it keeps good time and 
will be around for a while." The 
121st TFW finished 303.5 points out 
of first place. 

TOSS, TV, and Telephones 
The technology the aircraft use to 

drop their bombs is impressive, but 
just as outstanding in its own way is 
the technology used in scoring the 
meet. 

The arrival competition was 
judged with a high-speed camera 
that also records time in fractions of 
a second across the top of the pic
ture, much like in a track meet. Both 
the time registering in the camera 
and the time hack given the teams 
were based on reports from the US 
Naval Observatory, so they were ex
tremely accurate. 

The timing reference point was 
the north edge of the Nellis control 
tower, and the lead aircraft in each 
group had to fly 500 feet above this 
point to stop the clock. 

"Arrival was something we prac
ticed on every training sortie we had 
for Gunsmoke," recalled the 169th 
TFG's Major Jernigan. "We ar
ranged it with the tower at McEntire 
and picked a precise line and 
worked on it." 
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Bombs were scored on the range 
by means of the TV Optical Scoring 
System, or TOSS. All of the target 
tanks are placed precisely to within 
hundredths of a second on longitude 
and latitude lines. The electrically 
driven and computer-operated cam
eras then zoom in on the impact 
areas or "points" of the bombs to 
see how close they are to the known 
position of the target. 

The backup to TOSS is the old M2 
rangefinder used in artillery spot
ting. If that fails, then the judges go 
out to the target and measure phys
ically. In the 1985 competition, the 
judges had to go to decimal points to 
determine the overall winner. 

An added advantage of TOSS and 
one that is most appreciated by the 
ground crews is that the pictures 
used for scoring can also be beamed 
back to the flight line by microwave 
links. Thus, ground crews could ac
tually see how "their" airplanes 
were doing while they dropped. It 
was just like watching a football 
game, even down to the loud cheer
ing for hits. 

Gunsmoke officials also took 
standard Air Force personal com
puters and used them to tally and 
distribute the scores. 

"All of the commanders abso
lutely have to know what's going on 
at Gun smoke," added Kenneth 
Lindsey, Jr., an operations research 
analyst at Hq. TAC, Langley AFB, 

Va. "With this system, we get al
most instantaneous reporting." 

The scores are tabulated on the 
range, and at the end of the day, the 
computer at the range is linked to 
the personal computer at the Red 
Flag headquarters building at 
Nellis, which is also the Gunsmoke 
headquarters. 

The scores are then checked and 
released to the teams and also 
punched into an on-line computer. 
The Air Staff or a numbered Air 
Force headquarters staff, for exam
ple, could then call that computer 
and get the results transmitted to 
them. If they were patient, though, 
the computer at Nellis would call 
their computer twice a day and give 
that other machine the scores auto
matically. 

With this system, spectators in 
Korea knew the scores the same day 
the mechanics in the hangars at 
Nellis knew them. 

Because this was the first time 
computers were used, the T&V 
(tabulation and verification) staff 
backstopped the computers by 
hand. If all of this automation 
works, the Gunsmoke staff won't 
need as many people next time. 

The computerization also helps 
planners do studies. The data (such 
as the circular error average, or how 
close the bombs were to the target) 
and scores will be analyzed, inter
preted, and disseminated to fighter 

There was much more 
emphasis on wartime 
capability and less on 
the "show" aspects at 
this Gunsmoke. An inte
grated combat turn was 
added,andtheteams 
had to drop Mk 82 500-
pound air-retarded 
bombs (like the ones 
shown here) on one of 
the profiles. In this pic
ture, SSgt. ,lnhn W. 
Mitchell of the 140th Tac
tical Fighter Wing at 
Buckley ANGB, Colo., Is 
readying the Mk 82s for 
his unit's static bomb
loading event. 
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The two Air National 
Guard units flying the 

LTV A-7D Corsair II did 
very well considering the 
tact that they were flying 

aircraft that are twelve 
to eighteen years old. 

Resplendent In Its new 
paint scheme, this A-7 
from the 121st Tactical 

Fighter Wing at Ricken
backer ANGB, Ohio, 

looks like a brand-new 
aircraft. 
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units around the world, so those 
units can share in the lessons 
learned at the competition. 

Loading Bombs, Fixing 
Airplanes 

While the scores of the mainte
nance and weapons loading com
petition are stored in computers, 
the events themselves are scored by 
human beings writing down their 
observations. 

"What we are looking for is the 
basic meeting of the tech order and 
the written requirements," said 
MSgt. Henry M. Johnson III, one of 
the maintenance judges at the com
petition. "Safety is of the utmost 
importance, followed by compli
ance with the tech data and profes
sionalism." 

There is an initial aircraft appear
ance inspection, which counts to
ward the top maintenance team tro
phy. Judges grade each unit's main
tenance complex on how well the 
aircraft are prepared for the com
petition. The aircraft are inspected 
for corrosion, paint condition, 
cleanliness, and conformity to stan
dard aircraft markings. 

The aircraft of the 419th TFW, the 
Gunsmoke '85 overall champs, won 
the appearance inspection with a to
tal of 485 out of a total of 500 possi
ble points. 1\vo individual aircraft, 
an A-7 from Rickenbacker and an 
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The Top Gun 1bp Five 

N1me 
MaJ. Danny Himtlton 
Lt Col. Tom l<ln_g 
Cjpt.Erlca.it 
Ma). Tim Rush 
Maj. W&yne Conroy 

F-4 from the 924th TFG at Berg
strom AFB, Tex., received perfect 
scores. 

Planes and maintenance troops 
are inspected daily. The aircraft are 
inspected for appearance (how well 
the crew chief is taking care of the 
plane) and performance, while the 
ground crew members are observed 
for proper maintenance practices 
and personal appearance. 

"You have to be quick, but you 
have to be good," said SMSgt. Ray 
D. Strong, another maintenance 
judge. "This competition could al
most be related to combat. Instead 
of a judge looking over your shoul
der, you could have people shooting 
at you, but you have to get those jets 
ready to fly." 

Flying a jet at 450 knots at 500 feet 
above the ground is considered 
risky, but the integrated combat 
tum is downright dangerous. "We 
do in nineteen minutes what we nor
mally do in two and one-half 

Unit 
19thTFW(Al=ft~ 

~18th TFW(AFF\6$) 
388UiTFW 
189th TFG (NIIG) 
419th TFW (AFFJE&) 

hours," said TSgt. Damon L. Man
ning, the aircraft turnaround super
visor (ATS) for the 8th TFW out of 
Kunsan AB, Korea. "The ICT is the 
only time we [on the ground] are 
allowed to use fuel and ammunition 
together." 

During the ICT, timing starts as 
soon as the aircraft's nose wheel 
crosses the aft boundary of the site. 
The aircraft is checked for damage 
(battle or otherwise), refueled, and 
rearmed with 100 rounds of am
munition, six inert Mk 82 airs, and 
flares. Engine oil and hydraulic fluid 
as well as liquid oxygen and the 
halon (a fire suppressant) bottle are 
also checked. 

Once all of these operations are 
done, all of the tools and safety pins 
must be accounted for and the pa
perwork signed off before the clock 
is stopped. Then the judges check 
for any safety or mechanical viola
tions. 

There are aircraft-specific tasks 
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Because conditions 
are seldom ideal ... 
For more than 25 years, Control Data has been 
a leading supplier of reliable militarized 
information management systems and prod
ucts you can rely on under all conditions. 
Ideal, or otherwise. 

No matter what the environment, platform, or mission, 
Control Data's Government Systems Group has a unique 
ability for combining advanced technologies into systems 
for a wide ran~e of defense- related applications. We have 
proved our ab1liry r0 design and integrate information 
systems with an architecture flexible enough to meet the 
challenges of ever-changing environments. 

Land-based systems. Control Data has designed and 
integrated the world's fi rst digital fire control system 
for the Abrams main battle tank. Other land-based 
achievements include: CYBER computers and software 
used for the massive signal processing tasks in NORAD's 
Pave Paws Early Warning phased array radar network. 

Airborne capabilities. Our Reconnaissance Manage
ment System (RMS) lets flight personnel study real
time information gathered from external sensors, then 
relay pertinent mission informati0n to command centers. 
We've also designed the Navy's standard AN/ AYK-14 
airborne computer to be reconfigurable for a wider range 
of performance and memory capabilities. 

Information at sea. Control Data's experience in 
integrating sophisticated data systems into even more 
sophisticated shipboard systems resulted in our being 
chosen to develop directed-fire systems such as the 
Phalanx Close-in Weapons System and the AEGIS 
Shipboard Air Defense. Our ASW capabilities include 
a fully-integrated system capable of handling sonobuoys 
or dipping sonar systems, or a mix of both-aboard ship 
or on airborne platforms. 

The future. We intend to remain in the vanguard of 
advanced information management systems development. 
Regardless of the mission, environment or platform, 
experience is what makes Control Data's Government 
Systems Group one of the most reliable suppliers for 
systems, systems integration, hardware and software. 

For information on any of these or other systems, 
call 612/853-5000. Or write Control Data's Government 
Systems Group, P.O. Box 0, HQFSOO, Minneapolis, 
MN55440. 

Control Data, 
o~yourdata 
will control you. 

- -- (s~ CONTR_OL DATA---



that must be performed during the 
ICT, such as installing drag chutes 
in the F-4s. The A-7s have the lon
gest allowable ICT time, and that is 
only thirty minutes. 

The same crew that performs the 
ICT also does the static load. The 
static load is done at a much slower 
pace. It is just the normal procedure 
to get aircraft ready to drop bombs. 
This event checks the proficiency of 
the load crew. Even though the pace 
is slower than an ICT, it is far from 
leisurely-F-16 crews still only get 
thirty-one minutes to finish. 

Safety, however, is the primary 
consideration. For example, rack 
ejectors must be made safe, the air
plane has to be chocked, and no 
running is allowed around the air
plane. All of the load crews must be 
certified to perform an ICT before 
they are permitted to compete. "It's 
not a good tum if somebody gets 
killed or something gets broken," 
deadpanned Sergeant Manning. 

Serious Competition 
The units take Gunsmoke se

riously. Practices for most units be
gan in August or September. A few 
units began work as early as April. 

While there were no competitions for the most garishly decorated toolbox, as there 
had been in previous Gunsmoke competitions, that did not mean that the teams did 
not have to look sharp. A crisp salute before the day's mission is but one sign of the 
professionalism displayed by the participants. 
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Other Gunsmoke 'D'ophy Winners 
• A-1 Top GtJn: Capt. Dean C. MsDavld, 140th TFW, Buckley ANQB, Colo. (2,294.6 

of 2,600 ROSSlble). 
• A-10 Top Gun: Maj. Patrick J. Hoy, 51st TFW, Suwon AB, KGJrea (2,200 of 2,500 

posalble). 
• F-4 Top Guns: capt Ted Brewer (pltot) and Capt. Richard Lavelle (EWO), 37th 

TFW, George AFB, Cent. (2. 172 of 2.500 possible), 
• F-18Top Gun: Maj. Danny Hamllfon, 419tt, TFW1 HIii AFB, Utah (2,391.SOf 

2,508 possible). 
• Arrival Competition Winner: 169th TFG (ANG McEnUra ANGB, S. C. ( + .0736 

seconcls). 
• Alrcralt Appearance Competition Winner: 419th TFW (AFRES). HIii AFB, Utah 

(485 of 500 possible). 
• Tqp 3(1' Dive BOf"b: Cept. Thomas L Wingo, 388th TFW, HIii AFB, Utah. 
• Top 2f1> Low-Angle Low-Drag: Ma). Alan G. Harding, 8th TFW, Kunsan AB, 

Korea. 
• Top 1(1' Low-AlTgfe Hlgh-D(ag: Lt. Col. Thomas W. Pape, 121st TFW, Ricken

backer ANGB, Ohio. 
• Top 2oo-Foot-Level Bomb: Maj. Alan D. Minnich (pllot) and CapL Matthew G. 

MIiia (EWO), 37th TFW, George AFB, Cellf. 
• Top Gun Strate: MaJ. James R. Phillips, 5131 TFW, Suwon AB, Korea. 
• Top NBVlgatloh/Attsbk: Gapt Luis F. Jordan, 401st TFW, TorraJon AB, Spain. 

Bombing or strafing scores for 
the pilots of some units were 
monitored anywhere from ninety 
days to six months before team se
lection in order to determine the 
best scorers. Some teams had 
flyoffs between their squadrons. 
Once selected, though, the team 
members still had to complete their 
scheduled training requirements in 
addition to practicing for Gun
smoke. 

Some Guard and Reserve teams 
had trouble getting everybody to
gether at one time to practice be
cause of conflicts with civilian jobs. 
Other units had operational read
iness inspections (ORis) to contend 
with in addition to getting ready. 

The aircraft were monitored to 
determine how well they performed 
on the range, which ones had the 
most accurate equipment, and 
which ones were not continually 
down for maintenance. Once the list 
of available aircraft was whittled 
down, the pilots often chose the 
ones off the short list for which they 
had the best "feel." 

"Gunsmoke enhances aviator/ 
maintenance understanding," said 
the 169th TPG's Major Jernigan. 
"You build a long-term relationship 
with them to get ready for this. They 
better understand what I do, and I 
better understand what they do, be
cause you have to work so close 
together while you are practicing." 

The maintenance people for most 
Gunsmoke teams were volunteers, 
but some were required to come be
cause of their job specialty. After 
recommendations from their super
visors, the applicant's track record 
and ability to do the job were evalu
ated and the final team picked. 

Once team members were sec 
lected, there were still no guaran
tees. There were some automatic 
bids to Gunsmoke, but the 401st 
TFW from Torrejon AB, Spain, for 
instance, had to beat out the F-16s 
from Hahn AB, West Germany, to 
win the right to go to Las Vegas. The 
187th TFG had to beat out ten other 
Guard F-4 units before they got a 
slot in Gunsmoke. 

Special considerations were 
given to some Gunsmoke teams. 
"The range staffs in Britain bent 
over backwards to give us extra time 
and services," noted Capt. Rodney 
"Hawkeye" Shrader, one of the pi
lots for the 81st TFW. 
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F-16s Dominate Gunsmoke '87. 
In the U.S. Air Force's recent worldwide bombing competition, the F-16 

proved again that it's the world's finest tactical fighter. 
Eighteen teams flying four different types of aircraft participated in the 

Overall Team Competition. All six F-16 teams finished in the top ten, sweep
ing first, second and third places. F-16 F-16 TEAM RESULTS AT GUNSMOKE '87 

pilots also dominated the Top Gun 1st Place: 388 TFW Hill AFB 
Competition, winning the top five indi- 2nd Place: 419 TFW Hill AFB (AFRES) 

vidual places and 17 out of the top 20. ~~~ ~}!~!; j~\i~wH~0;:i~~f:Frfain 
General Dynamics congratulates all 7th Place: 8 TFW Kunsan AB, Korea 

F-16 pilots and ground crews on their 8th Place: 169 TFG McEntire ANGB (ANG) 

outstanding performance. Top Gun: Maj. Danny Hamilton, 419 TFW 

GENERAL DYNAMICS 
A Strong Company For A Strong Country 



THEA-7PLUS 
Guaranteed to deliver superior CAS/BAI 

performance at half the cost of a new aircraft. 

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

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

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

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

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

Best Performance/Best Price 

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

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

l!lJ Aircraft Products Group 
Aircraft Modernization and Support Division 

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



The "fifth-man" pilots on the 
teams got none of the glory, but did 
their share of the work anyway. 
These pilots had to go through all of 
the practices, all of the briefings and 
mission planning, and all of the pre
flight preparationjust to go sit at the 
end of the runway in the arm/dearm 
area. Once his teammates took off, 
the fifth man would taxi back to the 
ramp. That fifth pilot wasn't often 
needed, but he had to be ready. 

Other Lessons Learned 
Gunsmoke not only gives pilots 

and ground crews a chance to dis
play their skills. It also gives the 
units a chance to practice a "real
world" skill-the art of deployment. 

About the only thing Nellis pro
vides to the units is ground vehicles 
and bombs. Everything else-tools, 
ladders, parts, "Remove Before 

Flight" streamers, even a spare en
gine-has to be brought from home 
base with them. 

"We have got to have everything 
here that we would possibly need," 
said Capt. Kirby Lindsey, mainte
nance chief for the 81st TFW's 
A-lOs. "We even brought some 
things we wouldn't have normally 
brought on a deployment. We just 
wouldn't have the same response 
time here to get spare parts." 

The maintenance crews at 
Gunsmoke are limited to forty peo
ple, and that limitation provides an 
opportunity for cross-utilization 
training. "By training people in one 
another's AFSCs [Air Force Spe
cialty Codes], we are not [only] one 
deep in the crew chief side of the 
house," said CMSgt. Russ Brown, 
senior maintenance NCO for the 8th 
TFW. 

All of the units had to work with 
Military Airlift Command in order 
to get their people and equipment to 
Nellis. Strategic Air Command's 
tankers also played a big role. For 
example, the 51st TFW and the 8th 
TFW both came from Korea to the 
US lock, stock, and barrel on 
KC-lOs. All of the equipment and 
people were in the tankers, and the 
units' A-lOs and F-16s were refueled 
as needed outside. 

The "Brotherhood of TAC" also 
came through for the Gunsmoke 
participants. The 81st TFW was 
able to stop at Myrtle Beach AFB, 
S. C. (whose A-lOs were also in
volved in the competition), and the 
81st's aircraft were tended over
night by the base's maintenance 
complex. This gesture allowed the 
81 st TFW's maintenance folks to fly 
on to Davis-Monthan AFB, Ariz. 

The Top Five Weapons Load Teams The Top Five Maintenance Teams 

Score 
Unit Aircraft 

A-10A 
A-10A 
A-10A 
A-10A 
F-16A 

(3,000 Possible) 

51st TFW 
926th TFG (AFRES) 
81st TFW 
354th TFW 
388th TFW 

1Also Top A-10 Load Team 
2A1so Top F-16 Load Team 
Top A-7 Load Teem: 14oth TFW (ANG), Buckley ANGB, Colo., 2,445 points 
Top F~ Load Team: 4th TFW, Seymour Johnson AFB, N. C , 2,661.5 points 

2,8601 

2,841 
2,794 
2,762.5 
2,7052 

Unit 

926th TFG (AFRES) 
419th TFG (AFRES) 
81st TFW 
343d TFW 
103d TFG (ANG) 

Aircraft 

A-10A 
F-16A 
A-10A 
A-10A 
A-10A 

Score 
(6,500 Possible) 

6,4331 

6,4292 

6,421 
6,421 
6,418 

1Also Top A-10 Maintenance Team 
2Also fop !",IQ Mo1~••nanam1Team 
Top A-7 M~r~1enanoe Team: 140th TFW (ANG), Buckley ANGB, Colo, 6,363 points 
Top F◄ Maintenance Team: 187th TFG (ANG), Dannelly Field, Ale, 6,403 points 

(where the team practiced for 
Gunsmoke), rather than have to 
stop, unpack, fix, and repack every
thing at the Beach. 

After the meet, several teams 
took care of some other business. 
The 81st TFW flew to Eglin AFB, 
Fla., to get in some live-fire practice 
with AGM-65B Maverick missiles. 
The 8th TFW flew their F-16s to 
Moody AFB, Ga., to swap out their 
aircraft. The 347th TFW at Moody 
is converting from F-4s to F-16s, 
and the "Wolfpack," as the 8th is 
known, turned over their old 
Falcons to the 347th and is upgrad
ing to F-16C and D model aircraft. 

While all of the crews at the competition were very good, the F-16 crews scored a 
little higher than the rest. All of the F-16 units were bunched within a 500-point 
spread in the first eight places. For the second straight time, an F-16 unit, the 388th 
TFW from Hill AFB, Utah, was the overall winner at Gunsmoke '87. 

Competition is the major thing at 
Gunsmoke, but not the only thing. 
Preparing for, involvement in, and 
lessons learned from Gunsmoke 
lead to one thing-fighter units bet
ter able to carry out their ground 
attack missions in wartime. ■ 
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AIR FORCE CREWS AGREE: 
CiBU-15 IS '~N UNQUALIFIED SUCCESS.'' 
"Anytime you can deliver two weapons on target, it's fantastic ... very good standoff 
capability, pinpoint accuracy .... " 
In more than 40 launches by U.S. Air Force operational squadrons, GBU-15 has demon
strated an impressive hardware reliability record. 
"Everything went as advertised." 
Operational crews have launched GBU-15s from low and high altitudes at the Pa cific, 
Nellis, Eglin, Point Mugu and China Lakes test ranges, scoring hit after hit under such 
realistic threat conditions as the Air Force's Red Flag exercises. 
" ... simple to load ... one of the better programs .. ," 
GBU-15 is effective against an array of targets-airfields, surface-to-air missile sites, 
radars, bridges, tunnels, ships and hardened hangars. 
" ... you couldn't ask for anything better ... a high proba-
bility of destroying any target." 
GBU-15. It's accurate, deployed and flies to the target so 
your aircraft doesn't have to. And it's affordable. The Air 
Force is actually paying 35 percent less for GBU-15 today 
than when production began in 1980. Missile Systems 
Division, Electronics Operations, Rockwell 
International, 1800 Satellite Blvd., Duluth, Georgia 30136. 
Phone ( 404) 4 76-6300. 

41~ Rockwell '1".~ International 

•. . where science gets down to business 

Aerospace / Electronics / Automotive 
General Industries/ A-B Industrial Automation 



What1s Happening at ASD 
NAME AND MISSION 

Deputy for Aeronautical Equipment (AE) 
Chemical/Biological Defense 

STATUS 

This program provides Air Force-unique chemical defense equipment, including individual and collective RDT&E and Produc-
protection, detection, warning, and decontamination equiprnent/,material necessary to conduct sustained lion 
combat operations in a chemical warfare environment. 

Mark XV Identification Friend or Foe (IFF) System 
Mark XV is being developed by the Joint IFF System Program Office as a secure, antijam, high-reliability DemonstrationNalida-
replacementforthe aging MarkXII IFF. The system will be interoperable with NATO systems and will ultimately lion 
be installed on more than seventy Air Force, Army, and Navy aircraft types, all Navy ships, and several Army air 
defense systems. (See also entry on p. 87.) 

Modular Automatic Test Equipment (MATE) System 
MATE is a standardized USAF management system governing procedures architecture and hardware and Continuing 
software tools for acquisition of systems employing automatic test equipment (ATE). The objective is to 
preclude proliferation and reduce life-cycle cost of system-peculiar ATE. 

Avionics Subsystems 
Acquisition of avionics systems common to multiple aircraft is being undertaken in this effort Programs RDT&E/Production 
include standard and precision inertial navigation units, standard central air data computer, standard flight 
data recorder, GPS digital-to-analog converter, and fault-tolerant inertial reference assembly. 

Productivity, Reliabllity, Availability, and Maintainability Program (PRAM) 
PRAM will increase combat capability while reducing current and potential USAF operations and support Continuing 
costs by (a) improving the reliability, maintainability, and supportability of USAF operational systems, 
subsystems, and equipments as well as the productivity, effectiveness, and efficiency of USAF maintenance 
and support organizations; (b) exploiting lower life-cycle cost alternatives in systems configurations through 
use of current technology components and adaptations of common equipment for multiple requirements and 
applications; and (c) developing new RDT&E approaches that better accommodate life-cycle cost considera-
tions in system development, such as improved specifications, standards, and testing techniques. 

Reliability and Maintainability Technology Insertion Program (RAMTIP) 
RAMTIP is an Air Force-wide program to develop and accelerate the transition of emerging technologies that Continuing 
offer the potential for improved reliability and maintainability (R&M) in fielded, in-pro·duction, and future 
weapon systems, subsystems, and equipments. The leverage generated by the R&M improvements will 
increase combat capability and supportability in support of the stated objectives of the R&M 2000 plan. 

Life Support 
This program provides centralized management to develop life-support equipment and subsystems, such as Development/Produc-
improved aircrew helmets, flight clothing, and survival equipment, to assure maximum aircrew capability !Ion 
throughout all mission environments, including emergency situations. 

ACES II Ejection System 
ACES II is a standardized state-of-the-art ejection system for such high-performance aircraft as the A-10, F-15, Production 
F-16, and B-1 B. 

Common Support Equipment 
Development and production of ground-support equipment capable of supporting several types of aircraft are RDT&E/Production 
being undertaken. Current programs include the ground power generator program, large aircraft start system, 
and advanced X-ray system. 

Air Base Operability 
This effort includes the development and production of equipment to support air base survivability and base RDT&E 
recovery after attack. Current programs include camouflage, concealment, and deception, an aircraft ground 
mobility system, aircraft ground decoys, and contingency airfield lighting. 

Deputy for Airlift Trainer Systems (AF) 
AC-130U 
Development of twelve new side-firing gunships to replace the aging, increasingly unsupportable AC-130s 
currently in the USAF inventory is being undertaken. This program will emphasize substantial improvements 
in reliability and capability over existing AC-130 gunships. The aircraft will include a highly accurate gun 
suite that can be slaved to forward-looking infrared (FLIR), Low-Light-Level Television (LLLTV), or strike radar, 
allowing for operations at night and/or in adverse weather. ECM equipment will enhance survivability in a low
to medium-threat environment. Although the primary mission for the AC-130U is precision fire support, it will 
have the flexibility to perform other SOF roles, including escort, surveillance, search, rescue, and armed 
reconnaissance/interdiction. 

MC-130H Combat Talon II 
This program addresses the shortfall in Combat Talon I special operations aircraft by the addition of twenty
one aircraft with integrated avionics, improved navigation accuracy, terrain-following radar, and electronic 
countermeasures. The aircraft will be assigned to MAC's Special Operations Forces. 

KC-10A 
This effort entails the acquisition of an advanced tanker/cargo aircraft possessing both refueling and cargo 
mission capability to augment the existing KC-135 tanker fleet by providing rapid deployment of tactical 
aircraft and their support equipment and personnel to any point worldwide. Sixty aircraft are planned; fifty-six 
had been delivered as of August 1987. All qualification and continuation training for SAC KC-10 aircrews is at 
three main operating bases. 

C-20A/B 
The C-20 will replace the aging C-140B fleet and provide the Special Airlift Mission (SAM) fleet with 
iritercontinental range and ability to operate from short runways. Two Gulfstream G-11I aircraft are also being 
procured and modified to Navy requirements under the Air Force C-20 contract. Acquisition of these aircraft, 
which are designated C-20D, was directed by Congress to fulfill the Navy requirement for a low-density 
transport aircraft for government officials, cargo, and medevac transport capability. 
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Full-Scale Engineer
ing Development 

Production 

Production/Deploy
ment and Training 

Production/Deploy
ment 

CONTRACTOR 

Many 

Bendix; Texas Instru
ments 

Many 

Many 

Many 

Many 

Many 

Douglas Aircraft; 
Weber Aircraft 

Many 

Many 

Rockwell International 

IBM: Lockheed-Geor
gia 

Douglas Aircraft; 
McDonnell Douglas 
Training Systems, Inc. 

Gulfstream Aerospace 
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NAME AND MISSION STATUS 

C-5B 
The acquisition of fifty C-5B aircraft will partially fulfill the immediate need for additional intertheater airlift Production/Deploy-
capability to support national strategy goals and the mobility requirements of a modern-day Army. Delivery men! 
and acceptance by USAF of the first C-5B occurred in December 1985, and sixteen aircraft had been 
delivered as of August 1987. This aircraft is basically a C-5Awith configuration changes intended to improve 
reliability. The C-5B will provide airlift of substantial payloads, including outsize cargo, over intercontinental 
ranges. 

Air Force One 
Replacement of the two aging VC-137 Presidential airlift aircraft with two new, wide-body, off-the-shelf, FAA- Production/Modifica-
certified aircraft will greatly enhance the ability to support the worldwide travel requirements of the President tion 
of the United States. The basic 747-200B aircraft will be modified to an executive configuration to include a 
state-of-the-art mission communications system. 

C-29A 
Six commercially available, FAA-certified business-jet-type aircraft equipped with a state-of-the-art flight
inspection system are being acquired. The flight-inspection mission provides worldwide, all-weather, certi
fied instrument approaches, traffic-control and landing-system equipment, and air-ground communications 
during contingency or wartime operations. The six C-29As will replace the aging Lockheed C-140As and 
Rockwell T-39As currently accomplishing the mission. The C-29A provides a fuel-efficient, low-maintenance, 
longer-range system. 

KC-135 Improved Aerial Refueling System (IARS) 
This program will develop and test new and improved aerial refueling systems and subsystems to improve on 
the 1950s technology of the current KC-135 Air Refueling (AR) system. 

Joint Vertical Lift Airlift (JVX) (CV-22A) 
The CV-22 program will fill the need for an aircraft with increased Special Operations Forces (SOF) capabili
ties by using the tilt-rotor design demonstrated on the Bell XV-15 and other advanced technologies. The CV-22 
wi 11 have the maneuverabi I ity and I ift capabi I ity of a helicopter and speed of a fixed-wing aircraft. The CV-22 is 
intended to complement the SOF HH-53 and MC-130 aircraft. 

Airdrop Program 
The development, test, and production of new, improved airdrop systems in coordination with the Joint 
Technical Airdrop Group are being carried out in this program. Activities include development and production 
of the C-130/C-141 Centerline Vertical Restraint System to enhance container delivery system airdrop 
capability, development of a gate-release device for the C-130/C-141, and conduct of system studies of 
improved airdrop concepts for existing and future aircraft. 

C-130H Domestic and Foreign Military Sales 
The C-130H Domestic and Foreign Military Sales Program provides cargo, search and rescue, and tanker 
aircraft for both US domestic and foreign users 

ANG C-21A 

Source Selection 

Development 

Full-Scale Engineer
ing Development 

Development/Produc
tion 

Production/Deploy
ment 

This program replaces the CT-39 aircraft, acquired in the late 1950s and early 1960s, with four off-the-shelf Acquisition 
business-type jet aircraft for the Air National Guard (ANG). This fleet of four aircraft supplements the seventy-
nine C-21As operated by MAC. 

C-22B Air National Guard Support Aircraft 
This program oversees the acquisition, modification, and refurbishment of four commercial Boeing 727 Modification 
aircraft to be operated by the Air National Guard for use as operational support airlift aircraft. Two aircraft will 
be further modified to accommodate an additional 1,100 gallons in fuel capacity and landing gear rated for 
170,000 pounds gross landing weight. 

C-27 
The C-27 program will fill the requirement for up to eighteen new, commercially available aircraft to provide RFP Preparation 
rapid-response intratheater airlift of troops and cargo. The aircraft will have the capability to operate from 
remote-location airfields with short, unimproved landing surfaces. This system will support operations in low-
intensity conflicts. 

ANGOSTA 
The Air National Guard Operational Support Turboprop Aircraft (ANGOSTA) acquisition of six new, FAA- Preproduction 
certified, current-production twin-engine turboprop aircraft is required in order to replace the current Air 
National Guard C-131 fleet. The ANGOSTA aircraft will be reconfigurable to fulfill multiple missions, to 
include passenger transport, cargo transport, and medical evacuation. The aircraft will be individually based 
within the CONUS and logistically supported by a contract team. 

Deputy for Avionics Control (AX) 

Cost-Effective Avionics 
AX is a joint ASD/AFALC organization. It oversees efforts to (a) ensure cost-effective, supportable, mission- Continuing 
capable avionics; (b) reduce life-cycle costs; (c) increase availability and reliability and improve effective-
ness by assisting in the insertion of promising technologies into existing and future avionics; (d) reduce and 
control unnecessary proliferation of avionics by developing and advocating the use of architectural and 
interface standards, such as MIL-STD-1553, ~ 1589, -1750, -1760, and -1815; (e) lead in the definition of 
emerging integrated modular avionics specifications and standards for USAF-wide applications; and (f) 
promote rational standardization by using USAF-designated standard and AFSC/AFLC-preferred avionics 
subsystems in new and modified aircraft avionics baselines. 

Deputy for B-1B (B-1) 

Deputy for B-1B 
One of the largestASD programs, with a baselined budgetof$20.5 billion (in FY '81 dollars), the B-1 B program 
provides Strategic Air Command with a new, highly survivable, long-range penetrating heavy bomber. 
Modernization of this vital leg of the strategic triad allows aging B-52s to move to full-time cruise-missile 
standoff roles. The first production B-1B entered testing at Edwards AFB, Calif., in October 1984. First delivery 
to SAC atDyess AFB, Tex., was on July 2, 1985, with Initial Operational Capability occurring on September 30, 
1986. The full complement of 100 B-1Bs will be delivered in early 1988. 

Development Produc
tion/Deployment 

CONTRACTOR 

Lockheed-Georgia 

Boeing Military Air
plane Co. (BMAC) 

To be determined 

In selection 

Bell-Boeing 

Ver-Val Enterprises 

Lockheed-Georgia 

Gates Learjet 

Boeing 

To be determined 

To be determined 

Systems and Applied 
Sciences Corp.; Pro
prietary Software Ser
vices; ARING Re
search Corp.; The 
Analytic Sciences 
Corp.; Oneida Re
sources, Inc. 

Rockwell International; 
Boeing Military Air
plane Co.; Eaton 
Corp., AIL Div.; Gener
al Electric 
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NAME AND MISSION 

Deputy for Engineering (EN) 
Avionics Integrity Program (AVIP) 

STATUS 

The Avionics Integrity Program (AVIP) is an ASD initiative to improve the readiness and life characteristics of Ongoing 
avionic products. AVIP is patterned after the Aircraft and Engine Structural Integrity Program (ASIP-ENSIP). 
Two documents have been developed by AVIP and released for use in avionics development: A standard (MIL-
STD-1796) for a management program and a product-specific MIL-PRIME process specification (MIL-
A-87244). Ultimately, the suppliers and integrators of avionics will be required to prepare an avionics integrity 
master plan (AIMP) that will be submitted as a separate document with any proposal for avionics develop-
ment. The AIMP will be evaluated as a major source-selection criterion and be incorporated into the 
development contract. 

Mechanical Subsystems and Equipment Integrity Program (MECSIP) 
This program adapts the integrity process to airborne and ground-based subsystems and equipment. The Ongoing 
integrity process is an organized and disciplined approach to the design, development, qualification, 
manufacture, and in-service management of a specific product to achieve and sustain safety, reliability 
(including durability), maintainability, and supportability. Building on the success of the Aircraft and Engine 
Structural Integrity Programs (ASlfl-ENSIP), a corollary process has been developed that is applicable to a 
wide class of mechanical equipment, such as hydraulic, pneumatic, and secondary power systems and 
landing gear, wheels and brakes, seats, ejection systems, ground support, and training equipment. MECSIP 
consists of a series of time-phased actions, procedures, analyses, and tests that, when judiciously applied, 
will ensure more reliable, affordable, and supportable equipment and subsystems and thereby contribute to 
the enhancement of total system mission effectiveness and operational suitability. The draft MIL-PRIME and 
MIL-STD documents are in final review, with publication anticipated in the fall of 1987. 

Software Development Integrity Program (SDIP) 
The Software Development Integrity Program (SDIP) is an ASD initiative to improve the operational capability Ongoing 
and life-cycle supportability of aeronautical weapon system software. SDIP is part of the set of ASD integrity 
programs patterned after the Aircraft and Engine Structural Integrity Programs (ASIP-ENSIP). SDIP requires a 
software acquisition/development methodology be defined and followed on contract to incorporate software 
engineering discipline into the system development process. Four documents are being prepared to define 
the SDIP. Three of these-the standard, handbook, and MIL-PRIME specifications--€xist in draft form. The 
Software Development Capability/Capacity Review Pamphlet was published as ASDP 800-5 on September 
10, 1987. Developers will be preparing a Software Development Integrity Master Plan (SDIMP) to define the 
process for implementing the integrity requirements. This plan will be submitted as part of the bidder's 
proposal. The SDIMP will be a major factor in the source-selection criteria. Key elements of the plan will be put 
on contract through a System Integrity Master Schedule. 

Senior Engineering Technology Assessment Review (SENTAR) 
A SENTAR panel is functioning as the ASD focal point for review and assessment of the AFSC laboratories' Ongoing 
advanced technology development (6.3) programs. For both ongoing efforts and proposed new starts, the 
panel assesses the objectives of the programs, the technical approach, and possible payoff of technology 
development programs that have the potential for transition to ASD weapon system development and 
acquisition programs. Technology transition plans are developed by the laboratory and agreed to by the 
SENTAR panel and the ultimate technology user in order to establish specific technology transition criteria. 

Product Assurance 
A strong commitment to excellence is reflected in ASD's implementation of Air Force-wide R&M 2000 Ongoing 
initiatives. The concept of "product assurance" implies a balanced attention to quality, reliability, supportabil-
ity, producibility, and user value in design of new aeronautical systems. A Product Assurance Engineering 
Division within the Directorate of Systems Engineering consolidates the specialists from these disciplines. A 
collocated Lead Product Assurance Engineer assists each SPO's Chief Systems Engineer in ensuring due 
consideration of the long-term needs of factory and operational "customers" in the requirements-setting, 
source-selection, and design-review processes. Additionally, a "corporate" product assurance office pro-
vides overall policy guidance, promotes teamwork across organizational lines, chairs independent assess-
ments of specific programs, and administers the system of program health indicators installed to provide in-
depth product assurance visibility to the ASD Commander. 

MIL-PRIME Program 
The Mil-PRIME program is an initiative to streamline the acquisition process by improving the quality of the Ongoing 
specifications and standards put on contract. The goal of the program is to eliminate overspecification 
through the process of tailoring documents to the specific weapon system's needs. This is done by imposing 
requirements in terms of performance parameters and limiting the contractual application of documents 
referenced in specifications and standards. Each MIL-PRIME document consists of a specification or 
standard that can be tailored to the needs of a specific acquisition situation. An associated handbook 
contains rationale, guidance, and lessons learned for each requirement and its associated verification. By the 
end of 1987, fifty-four MIL-PRIME development documents were available for program use. 

Generic Integrated Maintenance and Diagnostics (GIMADS) 
The purpose of the GI MADS program is to integrate all aspects of an air vehicle's diagnostics capability. The Ongoing 
objective is efficient and effective maintenance to reduce cost and increase air vehicle availability. The 
program is developing a systems engineering process (embodied in written guidance for AFSC program 
offices and industry) to integrate diagnostics with other aspects of the air vehicle design and to mature this 
diagnostics capability as the air vehicle is developed, tested, and deployed To provide the technical basis for 
the many cost-benefit decisions required, GI MADS will investigate new ways of applying emerging technolo-
gies to solve many existing and anticipated diagnostic problems. 

Value Engineering 
This proven program seeks to reduce both acquisition and logistic support costs while maintaining or Ongoing 
improving performance. Contractors can share in savings when VE proposals are approved and implemented. 
This objective is accomplished by using conventional DoD value-engineering incentive techniques coupled 
with special emphasis on innovative approaches to insert the latest state-of-the-art technology into late full-
scale development as well as current production systems. Recent changes in DoD and USAF regulations now 
make application of value engineering mandatory on major systems entering first or second production 
options. Program managers are budgeting one-half of one percent of total procurement authority to fund high-
payoff proposals. Over the past four years, ASD has validated in excess of $600 million in VE savings. 
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None 

None 

None 

None 

None 

None 

Team Leader: General 
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Dynamics/Electronic 
Div., General Electric 
Co., Giordano AssoG., 
Hughes Aircraft Co., 
Marcon Industries, 
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TRW 
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Air Transportability Engineering 
The Air Transportability Test Loading Agency (ATTLA) is the Air Force focal point for all requests for air Ongoing 
transportability engineering analyses and aircraft test loading as part of the DoD Engineering for Transport-
ability Program. ATTLA provides criteria and guidance to program offices on air transportability matters 
during all stages of system acquisition and development of equipment. It also analyzes technical data to 
determine suitability for airlift certification. 

Crew Station Design Facility (CSDF) 
This facility uses full-mission, real-time simulation as a human engineering tool to conduct man-in-the-loop Ongoing 
studies to assess crew work load and evaluate cockpit layout and instrumentation. These efforts are in support 
of ASD program office development efforts. The facility currently consists of an F-16C, an F-111, and a C-135 
simulator, each with its associated visual and motion systems. A small cadre of government employees 
designs and conducts the studies, while contractor personnel operate, maintain, program, and modify the 
simulators. 

Aircraft Structural Integrity Program (ASIP) 
This program ties together all the aspects of design (airframe strength, rigidity, damage tolerance, durability, Ongoing 
and service life), analysis, test, and operational use to confidently establish the aircraft's service life 
capability. MIL-A-87221 is entering its first major scheduled review and update cycle. The primary focus of this 
effort will be to expand and improve the "lessons learned" sections of the handbook. Expanded guidance for 
the strength, durability, and damage-tolerance qualification of advanced composite structures will also be 
included. MIL-STD-1530 will also be updated to enhance coverage of critical structural parts, in particular 
critical fasteners. 

Engine Structural Integrity Program (ENSIP) 
This program provides an organized and disciplined approach to the structural design, analysis, develop- Ongoing 
men!, production, and life management of gas turbine engines, thereby assuring engine structural safety, 
increased service readiness, and reduced life-cycle costs. An update to the military standard (MIL-STD-1783) 
governing the structural integrity requirements and programs for gas turbine engines is currently under way. 
Also, the Air Force regulation that addresses ASIP, AFR 80-13, has been revised to include ENSIP The review of 
the regulation by AFSC's policy division is complete. A revised version reflecting AFSC's comments and 
incorporating similar requirements for other integrity programs (i.e., MECSIP, SDIP, and AVIP) will be sent out 
for final comments later this year. The requirements of ENSIP are being implemented in all ongoing Air Force 
engine development programs. 

R&M 2000 
With the recent emphasis on better weapon system reliability and maintainability, the ASD Commander Ongoing 
challenged all of ASD to determine the best approach to achieve this much-needed improvement. The ASD 
team, led by the Deputy for Engineering and augmented with R&M experts from Hq. USAF, AFSC, and AFALC, 
studied the present situation and made recommendations to meet the goals of R&M 2000. R&M techniques 
utilized by the Army, Navy, and industry {both DoD and non-DoD contractors) were studied, and the appropri-
ate adjustments were recommended to the current process-many of which were already under way. In 
general, the team recommended to press on with the integrity programs (ASIP, AVIP, ENSIP, MECSIP, and 
SDIP), to integrate R&M practices into the design process, and to institutionalize product assurance into the 
decision process (R&M must be ranked equal to cost, schedule, and performance during source selections 
and development milestone reviews/decisions). Some of the specific technical recommendations included 
an increased understanding of the users' environment and a strengthening of the procedures to translate the 
users' R&M needs into engineering requirements that can be verified prior to a program production decision. 
The team also endorsed the integration of Logistic Support Analysis {LSA) in the design process and 
reemphasized producibility as a design element. In addition, they recommend that USAF refrain from 
specifying "detailed design constraints" in order to provide design flexibility and shift responsibility back to 
the contractor. The task for EN now is to execute the plans that have been devised to meet these goals and to 
obtain weapon systems with more warfighting capability for the user. 

Developmental Supportability Engineering (DSE) 
The Deputy for Engineering has made a strong commitment with the Deputy for Acquisition Logistics in Ongoing 
implementation of enhanced ASD Logistic Support Analysis process procedures. LSA is the system engineer-
ing and design process that is selectively tailored to each system acquisition program to help ensure that 
system supportability and integrated logistic support objectives are met. DSE is the application of systems 
engineering techniques and design trade analyses during all phases of the system acquisition process in 
pursuit of these objectives. The thrust of the ASD initiative integrates the technical tasks of LSA into the system 
engineering process while retaining the management oversight within the logistics community. ASD's Direc-
torate of Systems Engineering is responsible for application of "upfront" developmental supportability 
engineering on a coequal basis with other system performance requirements. The enhanced process will 
design in supportability from the earliest phases of systems acquisition. The plan to formalize the concept has 
received strong endorsement and approval by AFALC and AFSC. The MIL-STD-1388 logistic management 
functions will be clearly identified in Integrated Logistic Support Plans, and Developmental Supportability 
Engineering will be integrated into the ASD MIL-PRIME specifications and handbooks. Implementation on 
new ASD programs is in process. 

Functional Review of Military Documents 
ASD manages approximately 7,700 military specifications, standards, and handbooks as either the preparing Ongoing 
activity (PA), the Air Force spokesperson (Custodian), or a technical contributor (Reviewer). These military 
documents support our DoD acquisition programs. A concentrated effort has been initiated to improve the 
quality of these documents. Each ASD-managed document is being assessed by the responsible engineer-
ing office (REO) as to its need, applicability, and currentness. Only documents essential to ASD acquisitions 
are being retained; updates for those retained are being immediately scheduled. Other documents are being 
transferred if required for logistics support or canceled if obsolete. Due to the volume of documents, the 
functional review is divided into three phases: Phase I, PA documents; Phase 11, Custodian documents; and 
Phase Ill, Reviewer documents. Phase I is ninety-eight percent complete, Phase II is thirty-three percent 
complete, and Phase Ill was to start approximately September 15, 1987. New documents are assessed when 
received. 

Deputy for Reconnaissance/Strike and Electronic Warfare (RW) 
Low-Altitude Navigation and Targeting Infrared for Night System (LANTIRN) 
LANTIRN is an integrated system consisting of navigation pod, targeting pod, and head-up display, which Production 
displays forward-looking infrared (FUR) video. It provides the tactical air forces with the capability to conduct 
close air support and interdiction missions at night and under adverse weather conditions. 

CONTRACTOR 

None 

Singer-Link 

None 

None 

None 

None 

None 

Martin Marietta 

74 AIR FORCE Magazine / January 1988 



NAME AND MISSION 

Precision Location Strike System (PLSS) 
PLSS accurately locates and classifies enemy radar emitters and can provide near real-time target location to 
tactical attack units for precision attacks against all types of enemy air defense systems. 

EF-111A Upgrade Program 
This program focuses on updating the ALO-99E processing and jamming subsystem of the EF-111 A Tactical 
Jamming System (T JS) to counter radar threats through the 1990s. The primary role of the EF-111 AT JS is to 
screen attack aircraft from radars supporting hostile defensive weapon systems. 

Tactical Air Reconnaissance System (TARS) 
TARS will develop and acquire electro-optical (EO) and infrared sensors, digital recorders, and a reconnais
sance management system and data link for use on RF-4C aircraft, unmanned reconnaissance vehicles, and 
pods for fighter aircraft. 

Tactical Countermeasures Dispenser Upgrade (AN/ALE-47) 
The ALE-47 is a joint USAF/Navy program that will provide a dispensing system capable of interfacing with 
radar warning receivers, tail warning systems, and other aircraft systems to provide threat-adaptive program
ming for expendables in multiple threat environments. 

Tactical Reconnaissance System (TRS) Ground Segment 
The Tactical Reconnaissance System technical concept features an integrated tactical reconnaissance 
sensor suite (on a TR-1 air vehicle) and a data link, both up and down, for communication of information and 
data. It prepares exploitation reports in near real time and rapidly disseminates these reports via common user 
and dedicated communications circuits. 

TRS Side-Looking Airborne Radar/Advanced Synthetic Aperture Radar System (ASARS) 
ASARS-2 is a high-resolution radar-imaging system designed to be flown on the TR-1 aircraft. It produces 
high-quality imagery at long standoff ranges in strip-mapping and spotlight modes. Real-time image 
processing and exploitation is accomplished on the ground through the ASARS-deployable processing 
station (ADPS) and ASARS exploitation cell (AEC) of the TRS ground station. 

Electronic Warfare Area Reprogramming Capablllty (EW ARC) 
The EW ARC is a highly interactive man/computer operation that provides Air Force users the ability to 
produce validated EW system change packages (mission data) when required. Its purpose is to enable the 
users to quickly and accurately modify EW systems mission data (threat tables, priorities, setting, etc.) in 
response to a change in the threat environments. 

F-4G Wild Weasel Performance Update Program (PUP) 
The purpose of the PUP is to maintain the defense suppression capability of the F-4G Wild Weasel into the 
1990s through a new signal processor, receiver group, and an increase in frequency coverage. 

Infrared Search and Track System (IRS& T) 
IRS&T is designed to detect and track distant airborne threats based on thermal signatures. It can be used 
either independently or as a complement to the radar. 

TR-1 Aircraft 
The TR-1 is a high-altitude, subsonic, long-endurance aircraft based on the current (1979) U-2 configuration. 
It is able to perform in any weather under all light conditions and can provide continuous near real-time (NAT) 
battlefield standoff threat assessment and penetration surveillance and analyses. 

Have Charcoal/Interactive Defensive Avionics System (DAS) 
The purpose of this program is to develop improved infrared countermeasure jammers to protect high-value Air 
Force aircraft from selected infrared-seeking missiles. 

USAF Electronic Warfare Evaluation Slmulator 
This facility upgrade will provide the capability in an indoor laboratory environment to simulate numerous 
radar threats. 

Integrated Electronic Warfare System (INEWS) 
INEWS is a joint Air Force/Navy program to design, develop, and deploy a next-generation electronic warfare 
system on combat aircraft of the 1990s. In the current phase, the program will demonstrate maturing 
technologies that can provide both alert and response functions across the full electromagnetic spectrum. 
INEWS will be integrated with the avionic subsystems of the Air Force's Advanced Tactical Fighter (ATF) and 
the Navy's Advanced Tactical Aircraft (ATA). 

MJU-10/B IR Flare 
The MJU-10/B flare provides IR antimissile diversionary protection for the F-15 aircraft. 

Damage Information Recording System (DIRS) 
DIAS is a high-resolution, airborne/ground-based sensor system capable of locating, identifying, and 
classifying airfield damage. It is also able to identify a minimum operating strip (MOS) following a conven
tional attack. 

Airborne Self-Protection Jammer (ASPJ) (ALQ-165) F-16 Integration 
ASPJ is a joint Navy/Air Force program to develop an internal electronic countermeasures capability for self
protection of tactical aircraft. The system enhances mission success and aircraft survivability when con
fronted by modern, diversified, radar-controlled weapon systems. 

Deputy for Tactical Systems (TA) 
F-15E Dual-Role Fighter 

STATUS 

Prototype 

Full-Scale Develop
ment 

Full-Scale Develop
ment 

Full-Scale Develop
ment 

Operational 

Production 

Conceptual 

Full-Scale Develop
ment 

Demonstration & 
Flight Test 

Production 

Full-Scale Develop
ment 

Upgrade 

DemonstrationNalida
tion 

Production 

Full-Scale Develop
ment 

Full-Scale Develop
ment 

This two-seat version of the F-15 will provide capability for long-range, night, and adverse-weather delivery of Development/Produc-
air-to-ground munitions as well as enhanced air-to-air ability. Primary improvements include advanced !ion 
cockpit technology, LANTIRN, ring-laser gyro inertial navigation system, digital light control system, confor-
mal fuel tanks, a nine-G airframe, and a configured engine bay capable of accepting either the General 
Electric F110-GE-100 or Pratt & Whitney F100-PW-220 engine. 

F-15 Multi-Staged Improvement Program (MSIP) 
MSIP provides improvements to the F-15A/B/C/D fleet that will ensure F-15 air superiority into the 1990s. Production/Retrofit 
Improvements include a Programmable Armament Control Set (PACS), improved (speed, memory, support-
ability) central computer, MIL-STD-1760 incorporation, improved (speed, memory, ECCM, supportability) 
radar, and an expanded Tactical Electronic Warfare System (TEWS). 
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CONTRACTOR 

Lockheed Missiles & 
Space Co. 

Eaton Corp., AIL Div. 

In source selection 

None 

Ford Aerospace 

Hughes Aircraft Corp. 

None 

McDonnell Douglas 

General Electric 

Lockheed 

None 

General Dynamics 

TRW/Westinghouse; 
Sanders/GE 

Kilgore Corp.; Tracor 

None 

ITT/Westinghouse 

McDonnell Douglas 
Aircraft 

McDonnell Douglas 
Aircraft 
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Tactical Electronic Warfare System (TEWS) Intermediate Support System (TISS) 
TISS will provide the user with a test system capable of supporting the new state-of-the-art TEWS suite Development/Produc-
{ALR-56C and ALQ-135 bands, 1.5 and 3). TISS will also support the existing TEWS and contains growth lion 
provisions for future TEWS updates. Stimulus/measurement capability through 40 GHz and digital testing up 
to 20 MHz are two examples of the extended capabilities of this full-MATE (Modular Automatic Test Equip-
ment) system 

Mobile Electronic Test Set (METS) 
METS is an initiative to enhance operational supportability and reduce the acquisition cost of the F-15E Development/Produc-
Avionic Intermediate Shop {AIS) by adaptation and modification of existing state-of-the-art test equipment lion 
currently used to support AV-8B avionics. State-of-the-art features include bubble memory, plasma display, 
touch panel control, and microcomputer-based architecture that allow the METS and its ancillary equipment 
to test twenty-two line-replaceable units (LRUs) and to be packaged into portable cases (two-person lift). This 
and other logistics features reduces the airlift requirements by two C-141 Bs for the F-15E during deployments. 

Memory/Radar Module Test Station (MMTS/RMTS) 
MMTS/RMTS are two new depot test systems that will provide Air Force Logistics Command a test system Development/Produc-
capable of supporting the new state-of-the-art radar {APG-70) and new F-15E avionics systems (computer, l ion 
digital displays, and avionics interface units). Both of these advanced systems contain growth provisions 
{hardware and software) for future avionics improvements. 

F-15 Avionics Intermediate Shop (AIS) Antenna Test Station (ATS) Improvements 
The present ATS is divided into two separate channels (Channels A and B), which are capable of being Development/Produc-
operated independently. The Integrated ATS (IATS) combines the stations and significantly improves the test lion 
capabilities and station maintenance, enhances mobility, and reduces the covered area required for remote 
operation. It supports the current F-15 APG-63 radar and the new APG-70 radar. It provides a weight reduction 
of 3,000 pounds, a volume reduction of 175 cubic feet, and a footprint reduction of thirty square feet. 

Air Force Infrared (IR) Maverick (AGM-65D) 
The AGM-65D is an air-to-ground, launch-and-leave missile that is rocket-propelled and precision-guided by Procurement 
an infrared sensor. This day-and-night, limited-adverse-weather munition is designed primarily to counter 
armored fighting vehicles and fortified structures. 

Air Force Infrared (IR) Maverick (AGM-65G) 
The AGM-65G incorporates the existing infrared guidance control section and large Maverick warhead with Procurement 
unique tracking algorithms and a pneumatic actuation system to defeat a wider variety oftactical targets while 
retaining maximum commonality with the AGM-65D. 

Navy Infrared (IR) Maverick (AGM-65F) 
AGM-65F is simi larto the Air Force AGM-65D, but with software optimized for use against ship targets, a larger Procurement 
warhead, and delayed fuzing. 

Marine Corps Laser Maverick (AGM-65E) 
This missile shares the delayed fuzing and larger warhead features of the Navy IR missile (AGM-65F), but uses Procurement 
a laser seeker for positive identification of targets in a close air support environment. 

Peace Pearl 
Peace Pearl is Foreign Military Sales program to design, develop, and produce a fire-control system for the Full-Scale Develop-
Chinese F-8II aircraft. The avionics upgrades are designed to give the aircraft improved air-to-air attack men! 
capabilities against high-speed penetrators at both low and high altitudes. The avionics upgrades will be 
produced as a Class V modification kitto be installed on the production line in the People's Republic of China. 
During the development phase, two aircraft will be modified with preproduction kits and flight-tested. During 
the production phase, fifty-five kits will be produced and delivered to China for installation in production 
aircraft. 

A-7 Prototype Modification Program 
This prototype program is the first step in meeting the tactical air forces' and US Army's requirementfor a cost- Prototype 
effective close air support/air interdiction aircraft to meet the expected battlefield threat of the twenty-first 
century. Two A-7D aircraft will undergo structural modifications and be reengined with the afterburning Pratt & 
Whitney F1 00-PW-220 engine. An engine adapter kit design and the technical interface requirements will also 
be procured for the General Electric F100-GE-100 engine. An eleven-month test program will be conducted at 
the Air Force Flight Test Center, Edwards AFB, Calif. First flight of the modified A-7 prototype aircraft is 
scheduled for May 1989. In addition to the two prototype aircraft, the program will provide a reprocurement 
data package to Air Force Logistics Command for future competitive modifications of the A-7D fleet. 

Deputy for Development Planning (XR) 
Aeronautical Applications of HPM Technology 
This program will prepare ASD for timely and efficient utilization of high-power microwave technology. Preconcept Definition 

Development of Nonlinear Radar Concept 
This program will develop concepts for exploiting the nonlinear part of the generalized radar cross section. Ongoing 

Transatmospheric Aeronautical Systems 
This program will conduct preliminary design synthesis and analysis to identify technology requirements and Preconcept Study 
operational capabilities and to improve understanding of transatmospheric systems for potential future 
mission applications. 

Air Interdiction Design Analysis 
This analysis will examine the operational capabilities and design impacts implicit in the consideration of Ongoing 
cross-service utilization of future USAF and USN fighter/attack aircraft. 

Reconnaissance-Attack-Fighter Training System 
This project is developing concepts for an advanced jet pilot training system to train Air Force student pilots Preconcept Study 
more efficiently and effectively for transition from the trainer to the twenty-first century operational fighter-
attack-recce aircraft. 

Preliminary Aircraft Design Technology 
Techniques and methodology are being developed in this effort to facilitate design analysis of future Ongoing 
aeronautical systems, leading to improved understanding and visibility of design alternatives, 

CONTRACTOR 

McDonnell Douglas 
Aircraft 

McDonnell Douglas 
Aircraft 

McDonnell Douglas 
Aircraft 

McDonnell Douglas 
Aircraft 

Hughes Aircraft Co.; 
Ray1heon 

Hughes Aircraft Co.; 
Ray1heon 

Hughes Aircraft Co.; 
Ray1heon 

Hughes Aircraft Co. 

Grumman 

LTV 

To be determined 

Intelligent Signal Pro
cessing 

In-house 

In-house 

In-house/Lockheed
Georgia; General Dy
namics-Fort Worth; 
McDonnell Douglas
DAG 

In-house (Dynamic En
gineering Inc.) 
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Cruise Missile Defense Mission Analysis 
This analysis will examine the need for strategic atmospheric defense and identify and evaluate the effective
ness of aeronautical systems concepts to defend against the post-1995 air-breathing threat. 

Advanced Transport Technology Mission Analysis 
This analysis will develop a comprehensive data base to support MAC preparation of a Statement of 
Operational Need for a next-generation tactical airlifter and to establish the capability to perform continuing 
analyses as necessary in the mobility mission area. 

Far-Term Fighter Force Modernization Investigation 
This investigation has determined how best to maintain the F-15, F-16, A-10, and F-111 as first-line fighters 
through the early twenty-first century. This force modernization effort identified key new technologies and 
developed plans to incorporate these technologies into current tactical aircraft. 

Military Airlift Survivability Study (MASS) 
MASS has conducted a vulnerability analysis of current airlifters and performed a cost trade-off study of 
possible actions to increase survivability against current and future threats. The long-term.objective was to 
develop a data base of "lessons learned" on survivabi I ity enhancements to be included in the design of future 
airlifter aircraft. 

Vanguard 
Vanguard is the AFSC Development Planning process and methodology that plans for the research, develop
ment, and acquisition of future USAF weapon systems. Through analysis, Vanguard identifies deficiencies in 
the capabilities of current and programmed forces to counter the present and projected threat over a twenty
year time span. Goals are established to eliminate these deficiencies. 

Strategic Offense 21 
This program will identify future strategic aeronautical systems and supporting technologies. Key emphasis 
will be placed on holding relocatable targets "at risk," countering a reactive threat, and surviving in an 
extended-conflict scenario. 

Strategic Penetration Investigation Feasibility Analysis of Penetration Aids 
This effort has investigated practical means to maximize the ability of strategic aeronautical systems to 
survive enemy defensive actions. 

Hypersonic Glide Vehicle (HGV) 
This program will determine the mission utility and best characteristics for an operational HGV weapon 
system. 

Special Operations Aircraft 
This program is to define survivable system concepts and to determine needed technology developments for 
a special operations vehicle. 

Aerial Refueling Tanker Master Plan 
This effort will establish future aerial refueling requirements and applications, assess current force capability 
in future roles, and develop a comprehensive plan to meet future needs through orderly modifications of the 
current force and/or new airplane acquisition(s). 

Tactical Air-to-Surface Systems (TASS) 
The objective of this project is to identify mission, system, and technology needs/requirements for future 
tactical air interdiction weapon systems. 

Study of Unmanned Air Vehicles (SUAV) 
The objective of this project is to identify promising applications of unmanned air vehicles (UAVs), define UAV 
system concepts, and provide for recommendations of concepts to higher headquarters and using com
mands as solutions to mission deficiencies. 

Aeronautical/Space Assets Interface Analysis 
This analysis will identify opportunities and define concepts to enhance aircraft mission capabilities through 
a data exchange between aeronautical systems and existing and future space-based systems. The resulls of 
this effort will be recommendations and functional requirements for future aeronautical and space system 
interface concepts with high-potential payoffs. A follow-on effort is planned to develop and refine the most 
promising system concepts. 

Mission/Flight Systems Integration Study 
This study will develop electronic system concepts and architectures that will provide the basis for integration 
of new electronic technology to enhance mission effectiveness in the next generation of aeronautical systems. 

Follow-On Wild Weasel 
Recommendations for Wild Weasel airframe and configuration for use in the 1990s and beyond have been 
developed in this program. 

High-Reliability Fighter Concept 
This project will develop configurations for future tactical fighters with minimum-maintenance and self
sufficiency characteristics. A specific goal is to develop concepts enabling a tactical fighter to operate 
autonomously and fully mission-capable for 250 flight hours with little or no maintenance. 

Embedded Trainer Concept for Tactical Aircraft 
Concepts for integrating various training functions into operational aircraft have been defined and assessed. 
In-flight embedded training for air-to-air and air-to-ground engagements, missile employment/defense, and 
electronic warfare with real-time feedback appears to be feasible and affordable. R&M and safety issues are 
being addressed before implementing embedded computer-generated threats, targets, and weapons. 

Hypervelocity Missile Design Integration 
Airframe-weapon design and integration studies to maximize operational utility are being undertaken in this 
project. 

Strategic Reconnaissance Aircraft 
This study will define viable reconnaissance aircraft concepts and assess effectiveness in a trans- and post
SIOP data-collection role. 
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STATUS 

Preconcept Definition 

Preconcept Definition 

Completed 

Completed 

Ongoing 

Preconcept Definition 

Completed 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 
Ongoing/Fol low-on 
Effort in Planning 

Preconcept Definition 

Completed 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

CONTRACTOR 

Battelle; McDonnell 
Douglas; Science Ap
plications lnt'I Corp. 

General Research 
Corp.; Boeing; 
McDonnell Douglas; 
Lockheed 

Science Applications 
lnt'I. Corp.; General 
Dynamics; McDonnell 
Douglas; Fairchild 

Illinois Institute of 
Technology Research 
Institution; Sub
contractors: Lock
heed, Boeing 

In-house 

Frontier Technology; 
McDonnell Douglas 

Boeing 

Honeywell 

Lockheed 

Phase I: ITT Research 
Institute, Frontier Tech
nology Inc.; Phase 11: 
To be determined 

To be determined 

To be determined 

Battelle Memorial In
stitute; others to be 
determined 

To be determined 

McDonnell Douglas; 
General Dynamics; 
Verac 

Northrop; McDonnell 
Douglas 

Quest & Dynamic Re
search Corp.; General 
Dynamics; McDonnell 
Douglas Aircraft 

In-house 

To be determined 
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Bomber Barrier Threat Negation 
This study will evaluate alternate methods for negating the increasingly capable Soviet airborne threat. 
Alternative methods to be investigated will include bomber air-to-air weapons, offensive escorts, and 
dedicated fighter-bombers. 

Close Air Support Aircraft Design Alternatives (CASADA) Study 
This study will develop alternative new and modified aircraft weapon system design concepts, mission 
capabilities, and associated technological requirements for a folloVMin to the A-10 aircraft to perform close air 
support/battlefield air interdiction (CAS/BAI) missions. 

Complementary Multlrole Fighter 
This feasibility study will develop a low-cost, lightweight, multirole fighter to complement the ATF in the air
superiority role by utilizing ATF technology developments, including integrated avionics, STOL, and low 
observables. 

Mission Opportunities for Airship Technology (MOAT) 
The objective of this project is to identify and define innovative applications of lighter-than-air (LTA) systems 
and technologies to USAF missions. 

Synergistic Defense Suppression System (SDSS) 
The objective of this project is to examine trade--0ffs involving the types and numbers of destructive and 
disruptive defense suppression assets and make recommendations to reasonably assure the success and 
survivability of USAF air-to-surface combat forces in the near to far term. 

AH-Mobile Tactical Air Force (AMTAF) 
This effort is a systematic study directed toward exploration of methods to enhance mobility for current and 
future USAF tactical fighter aircraft through innovative use of current and near-term technologies. It encom
passes airbase and operational characteristics associated with main operating bases and dispersed operat
ing locations. 

Deputy for C-17 (YC) 
C-17A 
This program will carry out the development and acquisition of the C-17A airlift system for the rapid 
deployment of today's modern Army from the CONUS directly to overseas areas of conflict and for airlift of 
outsized cargo over both intertheater and intratheater ranges close to the forward areas. This direct-delivery 
dimension, combined with an outsized airdrop capability, will significantly enhance airlift support to combat 
forces in the field and improve mobility of our general-purpose forces. 

Deputy for Advanced Tactical Fighter (VF) 
Advanced Tactical Fighter (ATF) 

STATUS 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Preconcept Definition 

Full-Scale Engineer
ing Development 

The ATF program will develop the Air Force's next-generation air-superiority fighter for operational service DemonstrationNalida-
starting in the mid-1990s. The ATF concept is being validated during the demonstration/validation phase, to lion 
include ground-based avionics prototypes and flying prototypes to be known as YF-22A and YF-23A. The next
generation fighter concept is expected to include advanced propulsion, flight-control, and fire-control 
technologies; significant avionics integration; advanced system survivability features; "designed-in" sup
portability characteristics; and superior subsonic and supersonic maneuverability as well as nonafterburning 
supersonic persistence and a greatly increased combat radius. The dem/val phase of the program also 
includes the development/demonstration of two advanced technology fighter engines under the ATF Engine 
(ATFE) project. The prototypes of these engines are known as the YF119-PN-100 and the YF120-GE-100. 

Deputy for F-16 (VP) 
F-16 Multlmlssion Fighter 
The F-16 Fighting Falcon is a single-engine, lightweight, high-performance, multimission fighter capable of 
performing a broad spectrum of tactical air warfare tasks, including air-to-air and air-to-surface combat. 
Improvements added through the Multinational Staged Improvement Program (MSIP) will result in F-16C/D 
models with the capability to employ advanced systems, such as the Low-Altitude Navigation and Targeting 
Infrared for Night (LANTIRN) system and the Advanced Medium-Range Air-to-Air Missile (AMRAAM). The 
F-16A/B was selected as the Air Defense Fighter (ADF) in October 1986, and 270 of the aircraft will be 
modified in the ADF configuration. In addition to the US and its F-16 consortium partners (Belgium, the 
Netherlands, Denmark, and Norway), F-16s have been ordered by Israel, Egypt, South Korea, Pakistan, 
Venezuela, Turkey, Singapore, Thailand, Indonesia, Bahrain, Greece, and the US Navy. 

F-16A/B: Production/ 
Deployment; F-16C/D: 
Production/Deploy
ment 

Deputy for Advanced Technology Bomber (VS) 
Advanced Technology Bomber (ATB) 
This program is carrying out the engineering development of an advanced manned penetrating bomber Development 
employing loVMJbservables technologies, with an Initial Operating Capability in the early 1990s. 

Deputy for Simulators (YW) 
F-15E Weapon System 1"alner (WST)/F-15C/D Operational Flight 1"alner (OFT) 
Ongoing production of the F-15C/D OFTs will result in a total buy of fourteen simulators. Production of the Production 
F-15E WST has begun and will lead to deployment of six F-15E simulators. 

F-16A/C Weapon System Trainer (WST) 
This program involves the procurement of F-16 WSTs comprising Operational Flight Trainers (OFTs), Digital Acquisition 
Radar Landmass simulators (DRLMs), Electronic Warfare Training Devices (EWTDs), and Low-Altitude Navi-
gation and Targeting Infrared for Night (LANTIRN) system simulators. 

Air Defense Fighter (ADF) Training System 
The procurement of an Air Defense Fighter(missionized F-16A/B) Training System will be carried out to supply Development 
both initial and long-term training for air defense aircrews. 

CONTRACTOR 

To be determined 

In-house/To be deter-
mined 

To be determined 

To be determined 

To be determined 

Verac, Inc. 

McDonnell Douglas 

ATF: Northrop/McDon
nell Douglas; Lock
heed/Boeing/General 
Dynamics 

ATFE:. General Elec
tric; Pratt & Whitney 

General Dynamics 
(prime); Pratt & 
Whitney (F100 en
gine); General Electric 
(F110 engine); SABCA 
(final assembly
Belgium); Fokker (final 
assembly- Nether
lands); Fabrique Na
tionale (Belgium); 
Kongsberg (Norway); 
Philips (Netherlands) 
F100 engine 

Northrop; Boeing; 
Vought; General Elec
tric 

Loral 

Singer-Link (OFT); 
General Electric 
(DRLM); AAI (EWTD); 
Singer-Link (LANTIRN 
simulator) 

General Dynamics 
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Low-Altltude Navigation and Targeting Infrared tor Night (LANTIRN) System Part Task 
Trainer (PTT) 
The development and production of PTTs in F-15E and F-16 configuration to train aircrews in LANTIRN 
switchology, symbology, and modes of operation will be undertaken in this effort. 

Low-Altitude Navigation and Targeting Infrared for Night (LANTIRN) System Simulator 
The LANTIRN simulator will be developed to provide a real-time simulation of the LANTIRN pods. It will 
provide mission training when integrated with the F-16 OFT. 

EF-111A Operational Fllght Trainer (OFT) 
Two OFTs to support EF-111A Tactical Jamming System (TJS) training have been deployed to operational 
sites. 

Guided Bomb Unit (GBU-15)/Alr-to-Ground Missile (AGM-130) Part Task Trainer (PTT) 
A standalone PTT is being developed to provide training for tactical weapon system officers in GBU/AGM 
launch and guidance tasks. Three will be used for the F-4E and one for the F-111. 

TAC Computer-Based Instruction Training System (TAC CBITS) 
This program will in110lve development/procurement to provide a combined F-15/F-16 computer-based 
instruction and generic infrared training system/radar warning receiver capability. 

B-1B Simulator System (SS) 
Development and production of a training system are being carried out to meet the training needs of all B-1 B 
crew members. Included are live Weapon System Trainers (WSTs), which simulate all four crew positions, two 
Mission Trainers (MTs), which simulate only the offensive/defensive positions, and Cockpit Procedures 
Trainers (CPTs). 

C-17 Aircrew Training System (ATS) 
This program will develop and acquire a totally contracted, ground-based aircrew training system capable of 
producing and maintaining fully qualified C-17 aircrews (pilots and loadmasters) and maintenance engine
run personnel. The contractor will operate, maintain, and support all components and guarantee the 
performance of all aircrew graduates. 

C-5 Aircrew Training System (ATS) 
Production of an aircrew training system is ongoing to meet the training needs of all C-5 crew members. 
Included are Weapon System Trainers (WSTs), Cockpit Procedures Trainers (CPTs), Part Task Trainers (PTTs), 
and Computer-Aided Instruction (CAI) that train all four crew positions. The contractor guarantees a trained 
aircrew member. 

C-130 Aircrew Training System (ATS) 
This program will develop a total aircrew training system for all C-130 courses and will convert to contracted 
training, similar to the C-5 ATS. 

C-5/C-141 Aerlal Refueling Part Task Trainer (ARPTT) 
Development of one prototype and production of six units that provide fundamental visual, audio, flight
control, and buffet cues necessary for realistic air refueling training are being undertaken. 

KC-135 Operational Flight Trainer (OFT) 
This effort in110lves the refurbishment of MB-26 CPTs with a digital system and the enhancement with a visual 
system that provides peripheral cues for engine-out training. KC-135R and KC-135A configurations will be 
developed. There are production options for a total of nineteen OFTs. 

B-52 Offensive Avionics System (OAS) Block II 
Development and production of nine B-52 Weapon System Trainer (WST) and four Offensive Station Mission 
Trainer (MT) modification kits are being undertaken. 

Advanced Tactical Fighter (ATF) 
The current program is a comprehensive front-end analysis to develop the training system concept to meetthe 
total training requirement for the ATF. This analysis is being conducted as part of the ATF documentation/ 
validation phase. 

Simulator Development Activity (Project 2325) 
This effort in110lves the engineering development of aircrew flight simulator technology and investigation of 
training issues to satisfy current training requirements. 

Standard DoD Simulator Digital Data Base/Common Transformation Program (Project 
2851) 
This joint development project was initiated through the Joint Logistics Commanders to develop a standard 
simulator data base and common transformation programs. 

Modular Simulator Design Program (Project 2968) 
This is an ongoing research project that will explore ways to take advantage of microcomputers and high
speed data communications in modular flight simulators. 

Ada Simulator Validation Program (Project 3147) 
This program will develop design and cost metrics for future simulator acquisitions using the Ada higher-order 
language. 

Tanker-Transport-Bomber Training System (TTBTS) 
This effort will result in the procurement of twenty-two Operational Flight Trainers (OFTs) using already 
existing, off-the-shelf capabilities for specialized undergraduate pilot training (SUPT). 

C-141 Aircrew Training System (ATS) 
The purpose of this program is to develop a total aircrew training system for all C-141 courses that will be 
converted to contracted training. The contractor will guarantee a trained crew member. 

Castle Combat Crew Training School (CCTS) Modernization 
This project is a three-phase development effort designed to update the Castle CCTS. Phase I encompasses 
the Front-End Analysis (FEA) of CCTS needs and training performance criteria. Phases II and Ill will e110lve 
from the FEA activity and include design, development, installation, and support of the modernized CCTS. 

Special Operations Forces (SOF) Aircrew Training System (ATS) 
A total aircrew training system for MC-130H, MC-130E, AC-130H, and AC-130U crew members will be 
developed. The contractor will guarantee a trained crew member. 

KC-135 Navigational Rendezvous Trainer (T-10 Replacement) 
This project in110lves the development and production of three desktop trainers for KC-135A/Q general 
navigation, rendezvous, and weather a110idance procedures training. 
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Development 

Postdeployment 

Development 

Development and Ac
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Development and Ac
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CV-22 Aircrew Training System (ATS) 
This program will develop a total aircrew training system for Air Force-unique CV-22A mission training. The Planning 
contractor will guarantee a mission-qualified crew member. 

Advanced Instrument Course (AIC) 
Current activities address the accomplishment of Front-End Analysis to determine the requirements for the Planning 
entire AIC training system conducted by ATC. 

Deputy for Strategic Systems (VY) 
Short-Range Attack Missile (SRAM) II 
This program is to accomplish the development and manufacture of a Short-Range Attack Missile to augment 
and ultimately replace the AGM-69A SRAM A. The SRAM II will have greater range, improved lethality, and 
better reliability and maintainability. 

Strategic Mission Data Preparation System (SMDPS) Phase II Software 
This software development will upgrade and expand existing B-52 automatic flight-plan-generation capabili
ties to include B-1 and B-52 OAS Block II and CSRL. 

AGM-86B Air-Launched Cruise Missile (ALCM) 
This program completes the final engineering tasks to integrate the AGM-86B missile with the CSRL and B-1. 

Ground-Launched Cruise Missile (GLCM) 
Procurement of the ground-launched cruise missile weapon system is ongoing to perform the theater nuclear 
mission. GLCM will enhance deterrence by increasing nonstrategic nuclear capability, improving survivabili
ty through mobility, and increasing flexibility in the employment of dual-capability aircraft. 

Common Strategic Rotary Launcher (CSRL) 
CSRL is a rotary launcher for internal carriage of weapons on the B-52H and the B-1 B. The CSRL program will 
develop a multipurpose launcher that is capable of uniform or mixed weapons payloads and that can 
accommodate current and projected cruise missiles, short-range attack missiles, and gravity weapons. 

ALQ-172 Electronics Countermeasures (ECM) Set 
This program involves major modification of the ALQ-117 ECM set on B-52H aircraft to provide an ECM 
defense against agile and monopulse surface-to-air-missile and advanced interceptor threats. 

OAS Block II Software 
This effort involves a software program that optimizes the B-52's capability to meet increased weapon system 
requirements. Block II will increase present capabilities and allow the addition of the new Strategic Radar, the 
Common Strategic Rotary Launcher, and future weapon systems intended for integration on the B-52. 

Attack Radar Set (ARS) 
This program upgrades the reliability, maintainability, and supportability of the F/FB-111 Attack Radar Set, 
correcting the current decreasing trend in the availability of the attack radar. 

Terrain-Following Radar (TFR) 
This program upgrades the reliability, maintainability, and supportability of the F/FB-111 Terrain-Following 
Radar and will increase the mean time between failures (MTBF) of the TFRs. 

Digital Flight-Control System (DFCS) 
Replacements for the electronic portion of the F/FB/EF-111 flight-control system will be acquired to correct 
safety deficiencies and improve reliability and maintainability. 

Deputy for Propulsion (YZ) 
F101-GE-102 Engine for the B-1B 

Full-Scale Develop
ment 

Deployment 

Deployment 

Production 

Full-Scale Develop
ment/Production 

Production 

Full-Scale Develop
ment 

Full-Scale Develop
ment/Production/De
ployment 

Full-Scale Develop
ment/Production/De
ployment 

Full-Scale Develop
ment 

This effort involves postproduction support for the F101-GE-102 engine for the B-18 bomber. This engine Operational 
shares a common core with the F110 fighter engine. 

F110-GE-100 Engine tor the F-16 
Acquisition of the F110-GE-100 engine for the Alternate Fighter Engine (AFE) program is being carried out. Productior;i 
This engine is being installed in new F-16G/D aircraft. Production procurements will be competed each year 
with the P&W F1 00-PW-220 for a share of the F-16 market. 

F100-PW-220 Engine for the F-15 and F-16 
This is an evolutionary program to improve F100 durability and operability for the Alternate Fighter Engine Production 
competition. Increased durability to 4,000 TAC cycles or nine years' operation is accomplished through the 
improved life core. Operability improvements gained from the digital electronic engine control (DEEC) provide 
the -220 with unrestricted throttle movement throughout the flight envelope. The -220 is in production for 
incorporation into the F-15C/D and F-16C/D. 

F100-PW-229 Engine for the F-15 and F-16 
An improved performance version of the existing F100 engine will be required to improve F-15 and F-16 system Full-Scale Develop-
capability into the 1990s. The F100-PW-229 program is demonstrating an increased-performance version of men! 
the Pratt & Whitney F100 engine. Full-scale development of the derivative F100 engine is in progress, with 
qualification scheduled for late 1988. Production incorporation into the F-15E and F-16C/D will begin in the 
early 1990s. 

F110-GE-129 Engine for the F-15 and F-16 
The F11 0-GE-129 is an increased performance version of the F110-GE-100. This engine will compete with the Full-Scale Develop-
F1 00-PW-229 for F-15 and F-16 aircraft through the 1990s. men! 

F119-PW-100 and F120-GE-100 for the Advanced Tactical Fighter (ATF) 
Currently in the demonstration and validation phase, this program is developing two new, state-of-the-art Advanced Develop-
engines. The basic engine concepts and technologies are being demonstrated in a ground-test effort. Flight- ment 
quality prototype engines are being developed to power the prototype ATF aircraft competitors (YF-22 and 
YF-23) during flight testing in Fiscal Year 1990. 

T406-AD-400 Engine for the CV-22A (JVX) 
The purpose of this program is the acquisition of the 6,000-shaft-horsepower Allison T406 engine (triservice Full-Scale Develop-
program) for the Joint Services V-22 multimission VTOL aircraft. The USAF version of the JVX, designated ment 
CV-22A, is intended to support Special Operation Forces (SOF) in the 1990s and beyond. 

CONTRACTOR 

To be determined 

To be determined 
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Boeing Military Air
plane Co. 
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General Dynamics/ 
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Texas Instruments 

General Dynamics 

General Electric 

General Electric 
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F1 12 Engine for the Advanced Cruise Missile 
This is a smal l turbofan engine for an advanced cruise missile Ongoing 

Engine Component Improvement Program 
This program provides continuing engineering support for all air-breathing engines used in manned aircraft in Continuing 
the Air Force inventory. This effort is directed toward correcting safety-of-flight conditions, improving durabil
ity/reliability/maintainability, developing repair procedures, and reducing the life-cycle cost of engines. 
Twenty-one families of engines are currently being supported. 

Automated Ground Engine Test Set (AGETS) 
AGETS is diagnostic ground-support equipment being developed and procured for the F100-PW-100 and Production 
F1 00-PW-200 engines. It is a computer-aided integrated test system that automatically acquires measurement 
data during F100 engine operation. This data is used to perform engine control system trim adjustments and 
to identify and isolate faulty engine components. AGETS will reduce trim time and fuel usage by about fifty 
percent and greatly enhance engine diagnostic capability. 

Propulsion Technology Modernization (Tech Mod) 
Tech Mod advances and implements state-of-the-art technology in manufacturing systems. It increases Ongoing 
productivity and efficiency, thereby reducing acquisition cost. Tech Mod advances all manufacturing activi-
ties, specifically focusing on test, assembly, heat treatment, coatings, conventional and nonconventional 
machining, tooling, materials handling, manufacturing and management information systems, and advanced 
forgings, castings, and bearings. 

Engine Model Derivative Program (EMDP) 
The Engine Model Derivative Program provides the means for increasing performance of existing engines Continuing 
through demonstration/validation of advanced design concepts, materials, structures, and control technolo-
gies. Evaluation of derivative engines for the KC-135R and B-52 is being conducted Tactica l, Strategic, 
Trainer, and Airlift Engine System Roadmaps that outline future evaluations and programs by aircraft system 
form the planning baseline for EMDP and future YZ programs. 

F117-PW-100 (PW2040) Engine for the C-17 
This program will acquire a version of the commercial PW2040 turbofan engine to pcwer the C-17 A aircraft. Development/Long-
This fue l-efficient engine provides 40,000 pounds of thrust Lead Procurement 

F103-GE-102 Engine for Air Force One 
Engine management support is being provided for the procurement of the commercial General Electric Procurement/Deploy-
CF6-80C2B1 engine, which will power the new, wide-body Boeing 747-200B Air Force One aircraft ment 

TF39-GE-1C Engine for the C-5B 
The TF39-GE-1 C engine has reentered production after more than ten years and is used to power the C-5B Procurement/Deploy-
aircraft This high-bypass turbofan provides 41,100 pounds of thrust ment 

Air Force Wright Aeronautical Laboratories (AFWAL) 

Avionics Laboratory (AA) 
Very-High-Speed Integrated Circuits (VHSIC) 
This is a jo int triservice program to develop two new generations of sili con lntegrated-c ircuit technology and Phase 1: In Qualifica-
provide MIL-STD-qualified chips, brassboard modules, pi lot production lines, computer-aided design tools, tion 
and initial system brassboard demonstrations for insertion into DoD systems. This work will extend the US 
integrated-circuit capability by one to two orders of magnitude in density and throughput while incorporating 
the latest built-in-test circuits for high-performance, compact, reliable, maintainable electronic systems. Phase 2: In Develop-

ment 

Integrated Terrain Access and Retrieval System (ITARS) 
This program has developed and demonstrated a digital database management system for real-time display Development 
of terrain data (perspective view, plan view, and head-up display) that is integrated with navigation systems for 
terrain following/terrain avoidance. The system can manage any digitized data (i.e., charts, publications, tech 
orders) and potentially replace all paper products on the aircraft. The program is studying the value of the 
system for targeting systems and for use in developing an in-flight threat management system. The program 
will evaluate the problems of interface/interoperability with mission planning systems. ITARS is a cooperative 
program with the Naval Air Development Center (NADC). 

Pave Pace 
Pave Pace designs and demonstrates the key elements of an advanced avionics architecture for the twenty- Definition 
first century that, while compatib le wi th the Pave Pil lar architecture, exploits the potential of emerging 
technologies in parallel processing , opto-electronics, fault-tolerant hardware and software, electronics pack-
aging and cooling, and artificial intelligence (Al). Goals of the program are extreme availability, affordable 
software, and high-speed Al hardware/software to permit dramatic new capabilities in sensor intelligence and 
tactical decision aids. Applications include advanced strategic and tactical aircraft, hypervelocity vehicles, 
and robotic air veh icles. 

VHSIC 1750A Computer 
This is an expandable, modular computer system consisting of a MIL-STD-1750A processor module, bulk Development 
memory module, external input/output module, and support equipment module. It is classified as a VHSIC 
insertion program to develop computer building-block modules. Advantages over current very-large-scale 
integrated-circuit technology, besides the expandable, modular architecture, include two to four times 
throughput improvement, greater environmental operational capabi lities, significantly reduced size, and 
greater reliability. 

Common Signal Processor (CSP) 
This is a development program for a modular, high-performance, re liable, VHSIC-based, digital signal Development 
processor for next-generation avionics. It can be configured and programmed to satisfy a wide range of 
applications, such as for radar, communications, electronic warfare, and electro-optical systems. 

Ultra-Reliable Radar (URR) 
The URR program will demonstrate an advanced airborne radar with a mean-time-between-critical-failures Development 
(MTBCF) rate that is an order of magnitude greater than that of current radars. The development model radar 
will utilize advanced technologies, such as electronically scanned active element arrays, VHSIC-based 
common signal processing, and Pave Pillar-compatible fault-tolerant architectures. 
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Integrated Communication Navigation Identification Avionics (ICNIA) 
The objective of this triservice program is to demonstrate that multiple existing and planned near-term Development 
communication, navigation, and identification functions in the 2 MHz to 5 GHz frequency band can be 
integrated into one airborne radio system for use in tactical aircraft and helicopters. The fault-tolerant, 
modular architecture will utilize advanced technologies, such as VHSIC, and extensive software program-
mability to greatly increase reliability and operational availability while significantly reducing weight, size, 
and cost in comparison with discrete systems. 

Integrated Electromagnetic System Simulator (IESS) 
IESS is a dynamic RF hot bench being developed under the Integrated Communication Navigation ldentifica- Development 
lion Avionics (ICNIA) program to provide realistic operational environments for development and laboratory 
evaluation of integrated CNI systems. IESS provides the capability for RF signal generation of tactical 
communir,ations waveforms in the 2 MHz to 5 GHz frequency range, simulation of on-board avionics 
interfaces, real-time simulation of complex mission scenarios, and automated data collection and analysis. 
IESS, interfaced to existing Avionics Laboratory communications threat simulators, radar electronic warfare 
simulators, and man-in-the-loop testing facilities, will provide a powerful capability for the exploration and 
advancement of evolving integrated CNI systems and communications support technologies. 

Air-to-Air Attack Management 
This program will demonstrate, via man-in-the-loop simulation, improved survivability and lethality of single- Development 
seat fighter aircraft in a multitarget air-to-air combat scenario. These objectives will be met by increased pilot 
situation awareness and controlled work load that will be provided by innovative control and display 
technology integrated with advanced fire-control algorithms 

Coronet Prince Prototype 
This program will package existing countermeasure technology into an aircraft pod and demonstrate its Fabrication 
effectiveness against ground-based optical/electro-optical tracking systems. The prototype pod will be 
suitable for use on high-performance tactical and special-purpose aircraft Its performance during aircraft 
maneuvers and its effect on aircraft operation will be evaluated to establish a baseline design for a full-scale 
development program. 

Silent Attack Warning System (SAWS) 
This advanced development program will provide hardware to demonstrate a state-of-the-art infrared detec- Fabrication 
lion system for missile and aircraft warning. Key to this new development is improvement in the false-alarm rate 
and detection probability over earlier IR threat-warning systems. 

Cruise Missile Advanced Guidance (CMAG) 
This program is to develop and demonstrate advanced missile guidance technology capable of providing Development 
precision autonomous terminal guidance for standoff missiles. Guidance concepts may employ CO2 laser 
radar measurements and pattern recognition to provide midcourse guidance to high-value fixed and mobile 
targets. 

High Reliability Head-Up Display (HIREL HUD) 
The HIREL HUD program seeks to improve cockpit display unit reliability by utilizing solid-state flat-panel Development 
display technology. A high-resolution (640 x 480 pixels, 254 lines/inch) liquid-crystal display with a 
compact, low-power, high-brightness illumination system suitable for use as a head-up display (HUD) video 
image and symbology source will be developed and demonstrated. 

Color Head-Down Display 
The objective of this program is to develop a large-area (100 square inches), direct-view, flat-panel avionics Development 
display with a resolution of about 1,000,000 ful I-color pixels. The display wi 11 also have high contrast in bright 
sunlight. This approach will probably be Active-Matrix Liquid-Crystal Display. Emphasis will be placed on 
achieving thirty percent or greater yield of fully assembled displays. 

Panoramic Cockpit Control and Display System (PCCADS) 
This program is demonstrating advanced control and display techniques in a full cockpit simulation in a Development 
dome This new approach uses a large-area electronically controlled display, encompassing nearly the entire 
instrument panel of a fighter aircraft cockpit, along with advanced control techniques to automate and 
simplify many of the display and control functions for fighter aircraft. 

Artificial Neural Vision Learning System 
This program is to determine the applicability of artificial neural systems (ANS) technology for use in an Development 
advanced vision system and to harvest basic research efforts to combine advanced image understanding 
techniques with ANS processing elements for the design of systems. 

Generic Algorithms for Vision Learning System 
This program is to establish a test-bed for developing vision experiments that combine learning mechan isms Development 
with previous image operations to form new symbolic representations and geometric relationships. It will 
develop an advanced vision system that contains predictive models for adapting to dynamic environments 
and that uses unconventional self-organizing techniques to interpret. 

Embedded Resources Support Improvement Program 
This program will develop software supportability technologies and incorporate them into an advanced Development 
modular and extendable integration support environment to improve the software turnaround capability of Air 
Logistics Centers. The software performance monitor and the advanced modular integration support environ-
ment concepts have been transitioned to the ALCs. Future technologies will be transitioned to the user ALC. 
This program also addresses the problem of turnaround operational software in response to environment 
conditions and new operational requirements. Communications-navigation and radar systems will be re-
viewed in light of rapid turnaround of the mission initial software. 

Intelligent Avionics 
The overall objective of the intelligent avionics program is to provide a learning system technology base for Development 
next-generation avionics systems that adapt in real time to extremely dynamic and hostile environments. 
Primary emphasis is on the exploitation of adaptive network (artificial neural) system research for avionics 
signal analysis, communication, and system control applications. In addition, distributed rule-based learn-
ing systems to provide adaptive planning for sensor and sensor fusion systems are being developed. The 
potential of evolutionary learning systems for application to sensor planning applications is also being 
investigated . 
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Westinghouse Electric 
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EW Rellabillty Improvement Program 
This task will demonstrate the ability to increase mean time between failures (MTBF) of candidate EW Development 
subsystems by one to two orders of magnitude The approach is to freeze technical system parameters (e.g., 
bandwidth, gain, power output, spurious signal levels) and focus attention on "weak sister" component 
improvement in subsystems. A parallel approach integrates MMIC technology into active phased-array 
apertures. · 

Expert Avionics Code Modifier 
The Expert Avionics Code Modifier will provide technologies for the rapid and efficient maintenance and Development 
modification of avionics application software. The key technologies will be (a) a comprehensive knowledge 
base about a given avionics software, (b) knowledge acquisition tools to (nonobtrusively) construct that 
knowledge base during development of the software, and (c) a set of specialized -tools that uses that 
knowledge base to aid in maintenance and modification of the avionics software. The central knowledge base 
will be automatically updated to reflect modifications made in the software. The avionics software referred to 
will be written in the Ada (MIL-STD-1815A) programming language and targeted to a MIL-STD-1750A 
microprocessor. 

Interactive Ada Workstation 
The Interactive Ada Workstation seeks to improve Ada programmer productivity by at least one order of Development 
magnitude through the use of symbol-processing hardware with large primary and secondary memory space, 
incremental compilation evaluation of Ada code fragments, multiple graphic representations of Ada source 
code, a Smart Librarian to help create reusable designs/code, and an intelligent help system. 

High Power Countermeasures 
This program is to define, develop, and flight-test an improved standoff jamming capability that permits Definition 
operation of jammer in sanctuary. The system will provide very high effective radiated power and elec-
tronically steered, fast-switching, narrow-beamwidth, multiple-beam jamming. 

Integrated Electronic Warfare Analysis and Modeling (INEWAM) 
This program is to analyze, evaluate, and model RF/EO/IR countermeasure concepts and EW advanced Definition 
development prototype hardware. Current EW analysis tools do not address integrated EW countermeasures 
at the engagement/engineering level, nor are digital simulations documented and maintained with updated 
data bases. This effort will provide EW analysis in direct support to laboratory advanced development EW 
programs and transition to ASD engineering organizations analytical results and an integrated system of 
digital simulations for the Electronic Combat Digital Evaluation System (ECDES), which is establishing a core 
set of analytical tools as part of the AFSC RD Test and Evaluation Architecture Plan. 

Airborne Integrated Antenna System (AIAS) 
The objective of this effort is to conduct a requirements definition and trade-off studies to develop optimized Definition/Design 
AIAS architectures (multifunction aperture configurations, antenna electronics subsystems, and central 
control ler) to service 2 MHz to 5 GHz RF needs of both ICNIA and INEWS terminals. Antenna pattern RF 
resource allocation on a dynamic, mission/threat-adaptive basis is a key AIAS feature. 

High-Accuracy Ring-Laser Gyro-Inertial Navigation System (HARLG-INS) 
The objective of this effort is to design, fabricate, and demonstrate a ring-laser gyro that can support an inertial Development 
navigation system accurate to 0.1 nm/hr CEP'and 0.5 ft/sec. This accuracy is to be achieved after an alignment 
time of three minutes (goal). The size of the gyros must be such that the entire inertial instrument package fits 
within the volume specified for the current standard medium accuracy (0.8 nm/hr) INS. The program is one half 
of a dual award contract; a parallel effort is managed by the Naval Air Development Center. 

Adaptive Tactical Navigation System 
This program will design, develop, and demonstrate, in a computer simulation environment, an adaptive Development 
tactical navigation system that will combine artificial intelligence (Al) techniques and advanced navigation 
algorithms to effectively manage the multisensor navigation suites of 1990s tactical aircraft. Functional 
capabilities of the systems (i.e., multimode system management, robustness to countermeasures, and 
intelligent fault detection, isolation, and reconfiguration) will lead to improved mission effectiveness and 
reduced pilot work load. 

Low Probability of Intercept Radio Brassboard (LPIRB) 
This effort is to develop and demonstrate the feasib ility of a cost-effective multimode LPl/antijam/secure Source Selection 
airborne radio system. This LPI Radio System will reduce the physical and electromagnetic vulnerability of an 
aircraft, which will improve its survivability and mission effectiveness. Major emphasis will be placed on LPI 
communication (2,400 bis) for tactical aircraft. 

Airborne Imagery Transmission (ABIT) 
The purpose of this effort is to develop and demonstrate a modular, wideband, multiple-sensor, jam-resistant, Development 
air-to-air data link for real-time transmission/reception of reconnaissance imagery and/or wideband digital 
data for strategic and tactical appl ications. Emphasis is being given to achieving low probability of detection 
to reduce the vulnerability of the sensor platform while operating in a hostile environment. The extended range 
provided by the air-to-air data link complements the existing air-to-ground standoff surveillance reconnais-
sance capability and provides the theater commander with the total battlefield picture. 

Flight Dynamics Laboratory (Fl) 
Advanced Fighter Technology Integration (AFTI/F-16) 
The AFTI/F-16 research program objective is to develop, integrate, and flight-validate technologies that will 
improve the lethality and survivability of future advanced military fighters. Technologies include a digital 
flight-control system, an automated maneuvering attack system with redundant ground/aerial target-collision 
avoidance, G-induced loss-of-consciousness recovery system, conformal IA sensor/tracker, digital terrain 
management and display system with autonavigation function, automatic real-time weapon fuzing, voice 
interactive avionics, and a helmet sight. The next phase of the program will evaluate close air support (GAS) 
techno logies. Demonstrations will include provisions for data link operation, digital terrain system integra
tion, expanded sensor capabilities, pilot/vehicle interface enhancement, and extended applications of 
combat automation. 
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X-29 Advanced Technology Demonstrator 
The X-29 research program objective is to develop, integrate, and flight-validate advanced aerodynamic, 
structural, and flight-control technologies of a forward-sweptwing aircraft that can provide new design options 
for future military and commercial aircraft. The program will address the quantification through flighttestofthe 
measure of merit for tactical agility. Technologies include an aeroelasticallytailored forward-swept wing using 
composite wing box covers, discrete variable camber, relaxed static stability, and digital flight controls with 
ful I-authority, close-coupled canards and three-surface pitch control. 

STOL and Maneuver Technology 
The program objective is to develop, integrate, and flight-test advanced technologies to provide a short
takeoff-and-landing (STOL} capability for supersonic fighters while enhancing cru ise performance and 
maneuverability. An F-15 fighter will be modified with a two-dimensional thrust vectoring/reversing exhaust 
nozzle, an integrated flight/propulsion control with STOL displays/controls, and a rough-field landing gear. It 
will be tested to demonstrate routine and effective operation from a battle-damaged/repaired runway at night 
and under weather and enhanced maneuverability throughout the flight envelope 

AFTI/F-111 Mission Adaptive Wing 
The AFTI/F-111 program objective is to develop and flight-test a wing that increases range, maneuverabil ity, 
survivability, flexibility, and agility by automatically changing shape in flight in response to pilot commands, 
fl ight conditions, and configuration. The approach is to modify an NF-111 A aircraft with composite surfaces 
that are flexed by hydraulical ly powered internal mechanisms under digital computer control. The Mission 
Adaptive Wing replaces wing landing and takeoff devices with surfaces that improve aircraft capability 
continuously throughout all flight phases. 

Variable Stability In-Flight Simulator Test Aircraft (VISTA/F-16) 
The VISTA program will design, build, and fl ight-test a new, high-performance, in-flight simulator to replace 
the NT-33. VISTA features will include a variable-stabi lity flight-control system, direct-force generators, and 
fully programmable controls and displays in the evaluation cockpit. The completed VISTA aircraft will be used 
for (1) pre-first-flight analysis and familiarization; (2) research in flying qualities, displays, and flight control; 
and (3) test pilot training. 

Integrated Control and Avionics for Air Superiority (ICAAS) 
The ICAAS program wil l develop and demonstrate key control and avionics technologies that will enable 
cooperating fighter aircraft to engage and defeat multiple airborne threats. The design approach wi ll stress 
functional integration of target sensors, fire control, weapons, and interface with the pi lot. Significant 
improvements in beyond-visual-range attack and pilot situation awareness are expected compared to current 
systems. Demonstration will include piloted simulation and flight test. 

Self-Repairing Flight-Control System (SRFCS) 
This advanced development program will develop and f light-demonstrate real-time control reconfiguration 
and on-board maintenance diagnostic techno logies capable of improving flight contro l system (FCS) reliabil
ity, maintainability, and survivability. The reconfiguration technology provides simplification of the FCS 
hardware while allowing healthy control effectors to functionally substitute their control power for that of failed 
effectors. The maintenance diagnostics effort brings the power of artificial intelligence to the line technician to 
provide skill augmentation and dramatically reduce the cannot duplicate (CND) and retest OK (RTOK) rates. 
Fundamental technical approaches to both reconfiguration and maintenance diagnostics will be f light-tested 
on the NASA HIDEC F-15 to demonstrate feasibility. 

Prototype Flight Cryogenic Cooler 
The objective of this program is to develop, integrate, space-qualify, and li fe-test advanced cryogenic cooler 
technologies that are capable of producing cooling capacities and temperatures that meet Strategic Defense 
Initiative Office (SDIO) requirements. The program features the build ing of several full-scale prototypes to 
include control electronics, spaceflight qualification of each system, and endurance testing to demonstrate a 
fi ve-year re liabil ity. The successful concepts will provide three stages of cooling for the SDIO's surveillance 
system. 

Mission Integrated Transparency System (MITS) 
The MITS program objective is to develop a transparency system that would satisfy peacetime and wartime 
requirements for advanced tactical aircraft operating in 1995 The program will involve reviewing, finalizing, 
and prioritizing a lengthy list of requirements for tactical aircraft. The lists of requirements include those 
important to aircrew, maintenance, and logistics personnel . Possible transparency system designs will then 
be developed and evaluated using various coupon tests and analysis techniques. One full-scale design will 
be built and tested to demonstrate how well requirements were met. 

Hypersonic Glide Vehicle (HGV) 
The HGV program object ive is to develop, integrate, and demonstrate through flight test a long-range, high ly 
maneuverable, unmanned hypersonic vehicle that will improve the lethality and survivability of our strategic 
offensive and defensive forces. Technical challenges in this program are hypervelocity aeromechanics, 
structures and materials capable of withstanding peak leading-edge temperatures of up to 4,000 degrees, as 
well as integrated, highly adaptive flight controls and advanced avionics. The HGV is expected to be 
launched from a modified Minuteman I booster and will demonstrate a 4,000 + nm range, Mach 2-20 speed 
with maneuverability up to the 30-G level, and a large "footprint," meaning maneuver flexibility in the terminal 
flight phase by using advanced guidance and navigation systems. 

Supportable Hybrid Fighter Structures (SHFS) 
·The objective of this program is to demonstrate and validate the supportability, durability, weight, and life
cycle cost advantages of an advanced hybrid structure as compared with conventional production hardware 
used in major airframe structures. This program will use a "building-block" approach to design and fabricate a 
fuselage structure, using an optimal mix of advanced metallic and composite components. Advanced 
structures technology and data will be a major productofthis program. This improved technology base will be 
transitioned to the appropriate DoD and industry activities 

Structural Improvement of Operational Aircraft (SIOP) 
This program is geared toward demonstrating improved durability and reduced li fe-cycle cost through design, 
fabrication, and installation of technologically advanced secondary components on operational aircraft. 
Significant improvements in durabil ity due to integral damping technology have been validated on the A-7 
center section leading-edge flap and the F-111 outboard spoiler. The next step will be to demonstrate and 
validate this maturing technology base on the A:10 inlet extension ring. Program payoffs include: (1) the 
Advanced-Design F-111 spoiler was selected as a preferred spare; (2) the Advanced-Design A-7 flap will be 
flown on the A-7 Plus prototypes; and (3) pending successfu l service testing of the Advanced-Design A-10 
inlet ring, AFLC is planning to retrofit the A-10 fleet with the new rings. 
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Materials Laboratory (ML) 
Computer Integrated Manufacturing (CIM) 
Computer Integrated Manufacturing (CIM) is a major initiative that will demonstrate massive cost and span
time reductions through improved integration of all manufacturing functions on and off the factory floor. In 
addition to information management technologies programs, three different large-scale fabrication demon
stration programs are in progress: Advanced Machining System (AMS), Integrated Composites Center (ICC), 
and the Automated Airframe Assembly Program (AAAP). 

Composite Materials Research and Development 
A wide variety of important new composite materials systems (fiber-reinforced organic resins) is under 
development to exploit their unique performance attributes for Air Force aircraft, spacecraft, tactical missiles, 
cruise missiles, and long-range strategic missiles. New composite concepts, such as molecular composites, 
are being explored. A highly integrated approach is being pursued in these developmental efforts. For each 
composite materials system, R&D is being performed on fibers, matrix materials, fiber/matrix interfaces, 
mechanics of fiber/matrix interaction, processing, quality control, and environmental effects. 

Advanced Powder Metallurgy Structural Alloys 
Rapid progress is being made in the laboratory's comprehensive powder aluminum, titanium, and magnesium 
structural alloy R&D program. It is structured to maximize the recent advances in rapid solidification 
technology that have opened up major new al laying possibilities heretofore impossible. This program couples 
research, exploratory development, and advanced manufacturing technology contractual efforts with a strong 
in-house research effort in characterization and processing to create and put into production superior 
aluminum alloys having improved strength, corrosion resistance, and use to 900°F.; new low-density, high
strength titanium alloys with use to 1,800°F. operating capability; and corrosion-res istant magnesium base 
alloys. 

GaAs Research and Manufacturing Technology 
Progressive exploratory development programs are under way to improve the yield and establish the optimum 
processes for growing high-quality GaAs crystals for microwave devices for satellite communications, space
based and ai rborne active array radars, electronic countermeasures, and missile seekers. The manufacturing 
technology program addresses generic manufacturing issues and demonstrates new techniques for process 
control, assembly of components, inspection, step stress testing, and life testing of full-scale microwave 
modules. 

Laser Hardened Materials-Airborne Subsystems Hardening 
Research and advanced development are being conducted to provide technology to systems designers and 
developers for laser protection of tactical systems and their optical and electro-optical subsystems. The 
methodology includes studying the system mission, establ ishing hardening requirements, developing tech
nology options, and assessing payoffs and penalties through comprehensive testing of actual hardware or 
comparable brassboards. Efforts are also directed toward new methods for preventing laser radiat ion damage 
to personnel and optical components. 

Manufacturing Technology for Advanced Propulsion Materials 
A new manufacturing technology initiative has been undertaken to provide production capabilities for engine 
components incorporating advanced materials systems that provide significant engine performance im
provements. Manufacturing methods are to be established for titanium and superalloy integrally bladed rotor 
(IBR) designs; superalloy fabricated turbine blade and vane designs; titanium aluminide cases and rings; 
graphite polyimide composite fan airfoils and front frames; and carbon-carbon composite liners and nozzles. 

Composites Supportability 
The increased application of advanced composites in USAF systems has led to the establishment, within the 
Materials Laboratory, of an activity responsible for the overal I program in composites supportability. A variety 
of programs is now under way to increase the in-house composites engineering expertise in advanced 
composite materials technology relating to supportability. In addition, a series of contractual exploratory 
development programs to solve user composites supportability issues is now under way. These contractual 
R&D programs will address the technologies of composite inspection, repair (materials, processes, and 
equipment), post-failure analyses, paint removal, impact-damage protection, and low-energy curing resins 
and adhesives. The program includes composite supportability issues atthe depot, field, and base levels and 
the establishment of technology and materials data bases for the required activities at each level. The 
program will include presently used materials (graphite/epoxies) as well as potential materials of the future, 
including structural thermoplastics, BMls, and polyimides. The objectives of the program are to have the 
technology in place to support the increasing applications of advanced composite materials before these 
materials, in the form of primary and secondary structures on weapon systems, find their way into the inventory 
in large quantities. 

Aircraft Composite Structure Manufacturing 
Manufacturing technology activities are being pursued to provide primary advanced composite structures for 
large aircraft to improve operational efficiency and to automate shop-floor production of composite compg
nents for small aircr11ft. The objectives are to establish and validate manufacturing technology for large 
aircraft composite wing and fuselage structures in order to produce these structures at a reasonable and 
predictable cost and to decrease cost and increase quality for fighter-type aircraft. For these applications, 
automated fabrication methods are being emphasized. The established targets (vs. conventional aluminum 
structures) for reduced part count and lower manufacturing cost and weight will be verified in the planned 
component demonstrations. 
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Nonstructural Materlals 
A variety of systems-critical materials is under development. Included are - 65°F. to 350°F. nonflammable 
hydraulic systems materials (fluids and seals), a -65°F. to 275°F. fire-resistant hydraulic fluid for current alert 
aircraft, -65°F. to 600-700°F. liquid lubricants and seals for advanced propulsion systems, and high
temperature solid lubricants and applications technology for both metallic and ceramic propulsion system 
components. In addition, conductive and high-temperature reticulated foams for aircraft fuel tanks and both 
environmentally protective and mission-specific coatings for aircraft are being developed. For spacecraft 
applications, both improved solid and low-vapor-pressure liquid lubricants as well as survivable thermal 
control coatings and other thermal insulator materials are under development along with a data base relative 
to the effect of the space environment on long-term materials performance. 

Failure Analysis 
Structural and electronic failure analyses of aerospace components and ground support equipment are an 
integral part of ensuring maximum useful life of military hardware. Laboratory investigations incorporating the 
use of sophisticated light and electron optics, microelemental analysis, and Auger and ion-scattering 
spectroscopy are performed to determine failure modes. Research is conducted to develop new failure
analysis techniques and methodologies for such advanced materials and devices as structural composites 
and integrated circuits. The issuance of recommendations for corrective actions to preclude repetitive failure 
occurrences provides vital information to the using organizations and is critical to maintaining safety of flight 
posture and fleet readiness of systems. 

Aero Propulsion Laboratory (PO) 
High-Performance Turbine Engine Technologies (HPTET) Initiative 
This initiative focuses resources and generates programs necessary to demonstrate a revolutionary advance
ment in turbine-engine technology through the 1990s. This is an integrated program between the Aero 
Propulsion Laboratory and the Materials Laboratory of AFWAL to ensure that individually developed materials 
and component technologies are compatible with the overall objective of a 100 percent engine technology 
improvement (e.g., thrust to weight) over the Advanced Tactical Fighter engine technology level. This initiative 
forms the nucleus of the combined DoD/NASA Integrated High-Performance Turbine Engine Technologies 
(IHPTET) initiative. 

Joint Technology Demonstrator Engine (JTDE) 
A complete technology demonstrator engine sponsored by the Navy and Air Force Aircraft Propulsion 
Subsystem Integration (APSI) program, these experimental engines consist of advanced high-pressure core 
components from the Advanced Turbine Engine Gas Generator (ATEGG) program combined with advanced 
low-pressure and adaptive components. 

High-Speed Propulsion 
This is a group of related technology programs aimed at rapidly developing an Air Force capability for high
speed flight, including turboramjet engines for Mach 5 interceptors, hydrogen-fueled engines for hypersonic 
cruise vehicles or space boosters, and new engine options for high-speed missiles. One of the approaches 
being pursued is a supersonic combustion ramjet engine (scramjet). The scramjet can operate to speeds 
higher than those of any other air-breathing engine. 

Spacecraft Power 
This program is to provide evolutionary and revolutionary improvements in spacecraft power systems while 
achieving significant reductions in weight and volume accompanied by increased survivability. Advances are 
made through higher-efficiency solar cells, solar concentrator and planar arrays, high-energy-density re
chargeable batteries, nuclear power thermal management systems, dynamic and thermionic energy-conver
sion devices, power conditioning components, and electrical energy storage concepts. 

Solid-Fuel Ramjet Propulsion 
The solid-fuel ramjet is extremely rugged and conceptually is the simplest and least costly of all ramjet types. 
Solid-fuel ramjets that employ hydrocarbon fuels have been matured in exploratory development. Efforts are 
now focused on using boron-based fuels, which early tests have shown can double the performance 
compared to the hydrocarbon-fueled engines. 

Aviation Fuel Technology 
This program will develop advanced fuels and fuel systems for subsonic, supersonic, and hypersonic aircraft 
and missiles powered by air-breathing engines. Work will continue to ensure the availability of low-cost fuels 
from domestic petroleum, heavy oils, oil shale, coal, and tar sands. Programs are being initiated to develop 
endothermic hydrocarbon fuels for potential high-Mach applications. The fundamentals of fuel atomization, 
fuel/air mixing, combustion, as well as fire safety for aeronautical systems are also being investigated. 

Expendable Turbine Engine Concept (ETEC) Demonstrator 
This advanced technology demonstrator engine, sponsored by the Aircraft Propulsion Subsystem Integration 
(APSI) program, is to address future propulsion technology requirements for small, unmanned, limited-life 
applications. Emphasis is on providing a technology base for a broad range of missile requirements, 
including subsonic and supersonic tactical and strategic systems. 

Compressor Research Facility 
This is a modern component test facility, fully automated and computer-controlled and designed to support 
both exploratory and advanced development efforts in compressor technology for the improvement of gas 
turbine engines. First test programs have included steady-state aerodynamic and aeromechanical mapping 
for both clean and distorted inlet flows. Standard pressure, temperature, and flow instrumentation; laser 
velocimeters; multipurpose traverses; and high-response pressure transducers have been employed. Data 
precision has been very high. Transient compressor operation, including post-stall performance, has been 
investigated, and significant new trends were uncovered. Future work will be conducted to define research 
compressor performance and to assist in development problem solution. 

Aircraft Power 
This program will advance aircraft electrical and hydraulic power system technology through the develop
ment of a nonflammable hydraulic system, advanced battery systems, highly reliable fault-tolerant electrical 
power systems, and associated operation, distribution, actuation, and control components. Program objec
tives are to reduce life-cycle costs, increase power-extraction efficiency, decrease weight, and improve 
specific fuel consumption. 
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Varlable-Flow Ducted Rocket Demonstration 
This missile propulsion concept, when combined with advances in aircraft fire control and missile sub
systems, will contribute to air-to-air superiority in the post-1995 time frame. An integral rocket/ramjet using a 
fuel-rich solid-propellant gas generatorforramjetfuel can provide a two-to fourfold improvement in total range 
over rocket propulsion for an equivalent size. The current objective is to complete ground tests of a flight
weight engine of this class by 1991. 

Aerospace Lubrication 
This is a program to assure the availability of optimum lubricants, lubrication techniques, lubrication-system 
components (bearings, gear, and seals), and lubrication-system condition monitoring techniques to meet the 
needs of USAF air-breathing propulsion and power systems. Present emphasis is on the development and 
validation of high-temperature lubricants and lubrication system components to meet HPTET and other 
Project Forecast II requirements. 

Advanced Turbine Engine Gas Generator (ATEGG) 
This advanced-development core engine program assesses new high-pressure components, advanced 
structures, and material technologies for the first time ever in an engine environment. Improvements in engine 
performance, durability, and life-cycle cost are mutually sought under this program. ATEGG serves as the 
central test-bed for new engine technologies developed under the triservice Integrated High-Performance 
Turbine Engine Technologies (IHPTET) initiative, which will attempt to double propulsion capabi lity by the 
year 2000. 

4950th Test Wing 
Advanced Range Instrumentation Aircraft (ARIA) Scoring Systems 

STATUS 

Advanced Develop
ment 

Research & Explorato
ry Development 

Advanced Develop
ment 

This program is to provide state-of-the-art broad ocean area coverage of reentry vehicles for weapon system Development 
testing. Functions previously requiring both EC-135 and P-3 aircraft will be combined in the EC-18 ARIA 
aircraft. The Sonobuoy Missile Impact Location System (SMILS) will acquire and process missile impact data. 
Impact locations of multiple reentry bodies will be determined precisely by SMILS, using either deep ocean 
transponders or Global Positioning Satellites. Associated programs will collect optical data on reentry 
vehicles during the terminal phases of flight and will sample meteorological parameters from the surface to 
80,000 feet. 

EC-18B Conversion 
This effort is modernizing the current EC-135 Advanced Range Instrumentation Aircraft (ARIA) fleet by Production 
converting used Boeing 707-303 series aircraft and reconfiguring them as EC-1 BB ARIAs. The EC-18B has a 
larger volume and payload than the EC-135s, allowing it to hold the existing Prime Mission Electronic 
Equipment plus the new ARIA Scoring System. Modification and flight test of the first aircraft were completed 
in 1985. 

Mark XV Identification Friend or Foe (IFF) 
The Mark XV IFF program is intended to test the next generation of IFF equipment for the Air Force, Navy, Army, Developmenl/Valida-
and NATO. It is designed to be a secure, antijam, high-reliability system that can operate in an ECM lion 
environment. The first phase of testing, completed•in 1987, involves one NKC-135 and two C-141 aircraftflying 
500 hours from Wright-Patterson AFB, Ohio, and Patuxent River NAS, Md. The second phase of testing, also 
referred to as "Service-Unique Testing," calls for the 4950th Test Wing at Wright-Patterson AFB to support Mark 
XV IFF testing in specified environments for the three services (Air Force, Navy, and Army). This second phase 
will take place in FY '90 and FY '91 and wil l probably have more 4950th flight activity than the first phase. Initial 
testing focused heavily on the digital signal-processing capability, target resolution, and new IFF interroga-
tion techniques. (See also entry on p. 71.) 

ECCM/Advanced Radar Test-Bed (ARTB) 
In support of the ECCM master plan, the ECCM/ARTB is an airborne platform for development test and Development 
evaluation of advanced radar systems and ECCM techniques, to include multisensor integration. Th is unique 
Air Force resource will support development of the B-1, F-15; F-16, and ATF radar systems and advanced 
technology programs into the 1990s. The area of ECCM and system-vulnerability analysis is growing steadily 
in importance due to tactical considerations. The test-bed represents a major step in the Air Force's ability to 
evaluate sensor systems in a realistic environment and early in system development. The test-bed, currently 
under design development, is scheduled for employment in FY '89. 

Testing Off-the-Shelf Aircraft 
This program provides evaluation of civil aircraft against specific mi litary requirements. Areas of evaluation Continuing 
include ground handling, maintenance, flying qual ities, performance, and human factors. Test results are 
used extensively in the source-selection process. A wide range of Technical Order Management and 
development services is provided to determine suitability for various maintenance levels and specialties in 
the Air Force. Recent evaluations of off-the-shelf aircraft have resulted in the selection and procurement of the 
C-12, C-18, C-20, C-21, C-22, C-23, and the Air Force One replacement aircraft, 

Aerodynamic Evaluations of Modified Aircraft 
Aircraft utilized for advanced systems test often undergo significant external modifications. Radomes, Continuing 
antennas, special fairings, shaped protrusions, and movable turrets that have at one time or another been 
added to the 4950th Test Wing's aircraft to accommodate test requirements in the aircraft's performance, 
stabil ity, and control and handling qualities are evaluated using approved flight-test techniques prior to the 
start of actual system evaluation. Aero-eval resu lts are then incorporated into flight certifications and are 
documented for further use. 

Aircraft Systems Testing 
A variety of aircraft components is evaluated under the management of 4950th Test Wing flight-test project Continuing 
directors. Avionics, control and braking systems, aerial refueling projects, and communications equipment 
are tested prior to Air Force procurement. Engineering support is provided for niany tests, including accep-
tance flight testing for the C-23 and C-5B. 

EC-18 CMMCA 
The EC-18 Cruise Missile Mission Control Aircraft will provide a standalone asset for cruise-missile testing Source Selection 
through the year 2000. By combining the aspects of telemetry reception and real-time display, remote 
command and control, and radar surveillance into one airframe, cruise-missile testing will not requ ire the 
large airborne support group currently used. The EC-18 CMMCA will also allow cruise-missile testing to be 
done off-range. This added flexibi lity not only frees up valuable range resources but enables greater mission 
realism to be added into the testing operations. 
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CONTRACTOR 

Atlantic Research 
Corp./Hercules Inter
national 

Many 

Allison Gas Turbine 
Div.; Garrett Turbine 
Engine Co.; General 
Electric Co.; Pratt & 
Whitney Aircraft 

Applied Physics Labo
ratory (Johns Hopkins 
University); E-Sys
tems, Inc. 

In-house 

Bendix; Texas Instru
ments 

None 

Many 

Many 

Many 

To be determined 
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IT WAS a classic before-and-after 
situation. In the "before" portion, 

the fighter pilot was struggling 
along, trying to set up some way
points in his F-16's navigation sys
tem. At the same time, he was 
checking fuel, looking over his 
stores, and resetting the radar to 
ground-map mode. At 500 feet 
above ground level and 440 knots, 
the aircraft was a handful. 

Through the over-the-shoulder 
camera, an observer could see the 
height creeping up through 600 to 
700 and finally to 800 feet. "Whoa," 
said the pilot, finally taking his eyes 
off his knobs and switches, "that's 
way too high." Back under control, 
the aircraft resumed its low-level 
dash to the target. 

This F-16, however, was no "plain 
vanilla" version. It was, instead, 
USAF's AFTI demonstrator. 
AFTI-which means Advanced 
Fighter Technology Integration-is 
a flying test-bed of new technologi
cal approaches to fighter combat. 
Among many new areas it is probing 
is the one of voice interactive avi
onics (also called Voice Interactive 
Systems, or VIS), which make con
trols respond to a pilot's voice com
mands. Researchers are interested 
in seeing how a work load like the 
one above could be lessened by hav
ing the pilot "talk" his way through 
the complex switching routines. 

In the "after" situation, things go 
much more smoothly. The pilot 
barely bobbles from the assigned al
titude. Each command is followed 
by an audible "beep," so the pilot 
knows that what he's just said has 
been accepted by the AFTI's com
puter. The smoothness of the ma-

ss 

A vocabulary of 656 words is 
sufficient for voice control in most 
tactical situations. But some 
words-including "two" and 
"six"-are tough. 

Talking 
With 
Airplanes 

BY DAVIDS. HARVEY 
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neuvers being flown can easily be 
seen; the pilot's head stays rela
tively still. You can feel the tension 
slip away. 

Later, researchers at USAF's 
Wright Aeronautical Laboratories 
at Wright-Patterson AFB, Ohio, 
would compare the performances 
more formally. 

Low-level navigation was just one 
of several tasks that the pilots were 
given to test the new controls, but it 
showed some interesting trends. 
When voice commands were used, 
average airspeed stayed at 441 knots 
and height at 547 feet. But when 
manual controls were used, things 
deteriorated. The AFTI's average 
height for the manual run was 603 
feet AGL and its speed 435 knots. 
Additionally, not all the tasks were 
done in the required time. Some 
were done out of order. 

Th~t demonstration-extracted 
from a body of AFTI data gathered 
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while probing voice controls
clearly showed what researchers 
looking into the human factors rela
tionships between man and machine 
have long believed. As cockpits be
come ever more complex, the best 
way to handle them is to find new, 
more "natural" ways to handle the 
required control inputs. 

Dawn of a Cybernetic Future? 
A few years ago, the use of voice 

interaction was being hailed every
where as the dawn of an ergonomic, 
not to say cybernetic, future. Com
mercial computer manufacturers 
were eagerly anticipating the de
mise of the keyboard, and it was 
hard to find anyone who would dis
pute the inherent promise. 

But the creation of artificial 
speech has turned out to be much 
harder than its evangelical propo
nents had at first thought. The prob
lems have been many, mostly hav-

ing to do with getting computers to 
recognize sounds in the same way 
they were intended. 

To make a spoken word into a 
"computer" word, a lot has to be 
done. The signal has to be recorded 
in some way, its waveform has to be 
analyzed and turned into digits (sig
nal processing), and then it must be 
stored in a data bank. When the 
same digitized shape is entered into 
the memory a second time, a pro
cess of recognition must then take 
place. Once that has been achieved, 
the computer must figure out (a) 
that is an authentic match and (b) 
what it must then do to instruct the 
relevant system. There are many 
pitfalls. 

Left to themselves, human beings 
are quite happy spieling along at 
about 180 words a minute, or about 
three times the rate of a reasonably 
competent typist. What's worse 
than this helter-skelter pace, 
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though, is how many words get 
clipped, run together, and changed 
by regional accents. The computer, 
which is dumbly trying to match this 
flood of acoustic signal patterns of 
sounds-phonemes, as they're 
called by linguists-to those stored 
in its "memory bank," is quickly 
overloaded. 

The problems of the hows and 
whys of signal processing are proba
bly better dealt with elsewhere. Suf
fice it to say that voice specialists 
today use two main methods, fast 
Fourier transforms and Linear Pre
dictive Coding, to make the pho
nemes. Neither has yet proved good 
enough to handle the speed and 
variations of "natural" speech. 

Proven Utility 
Scientists working on the prob

lems have fallen back to breaking 
down our speech into individual 
words until better computer pro-
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cessing-which includes artificial 
intelligence (Al) rule bases and the 
computer architectures to run 
them-can be brought to bear. The 
commercial world has dropped 
back, leaving the technology of 
voice recognition to military spe
cialists. 

"Don't get me wrong," says 
David Williamson, the Lab's Project 
Engineer for voice programs. 
'There's a proven utility for what 
we've been able to do already." Mr. 
Williamson, who directed the voice 
interactive portions of recent AFTI 
tests, now has some six years of 
work to fall back on. The AFTI tests 
have been extremely valuable both 
in applying lessons and in learning 
new ones. 

"We've found out that pilots who 
accept the systems quickly find 
them indispensable, a fact that you 
can see from all the comments re
corded during the AFTI tests." A 

review of those comments bears out 
his conclusion. Time and time again 
pilots were worried about getting 
more help in managing work load. 

• "Pilot is overloaded. What I 
want to do is pay attention to the 
outside world at all times." 

• "Voice didn't change the way I 
managed the a/c ... but I did 
[manage the aircraft] safer and easi
er." 

• "Speech's real advantage 
comes when you are real busy." 

Mr. Williamson wants to move the 
technology forward and has re
cently completed a unique project. 
It is what AFWAL calls a "cockpit 
natural language" study. 

In this first attempt to collect a 
body of language used exclusively 
by the combat pilot fraternity, re
searchers described various "mis
sion scenarios" to a total of fifty
four fighter pilots from Air National 
Guard and Air Force Reserve units 
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around the country and some from 
Wright-Patterson AFB. The pi
lots-working in a lab-were then 
asked to perform the missions and 
give voice commands similar to the 
ones they would use in an actual 
aircraft. They used simulated cock
pits with "low-fidelity advanced dis
play formatting," which represent
ed-in an informal way-the kinds 
of advanced cockpits anticipated in 
the future. 

The commands they gave were 
then collected and processed. The 
result is a collection of 656 "unique" 
words ( see box) that the researchers 
identified as covering just about 
every eventuality involved in air-to
air and air-to-ground missions. 

Apart from the usefulness of hav
ing such data, a secondary aim was 
to "carry out some language engi
neering," according to Mr. William
son. This term, he says, can be con
sidered complementary to the term 
"knowledge engineering" used by 
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the AI community. The meanings of 
the words used in specialized situa
tions rely heavily on their context. 

Understanding Context 
Or, as the report on the experi

ment states: "Understanding a com
munication depends on the social 
and situational context within 
which it occurs." This considera
tion, as we shall later see, is becom
ing vital to a new term that is creep
ing more and more into the language 
of advanced combat cockpits: situa
tional awareness. 

An interesting finding of the ex
periment was that F-15 pilots taking 
part were much more clipped in the 
way they "spoke" to their aircraft 
systems than were their colleagues 
out of the other communities. F-15 
pilots also resorted less frequently 
to "voice" to command systems. 

At first, AFWAL researchers 
thought it was because they were 
accustomed to a higher level of 

cockpit automation. But when it 
came time to analyze the data for 
the F-16, also a sophisticated air
craft, those pilots were just as prolix 
as some from such older aircraft as 
F-105s and A-7s. Maybe, they sur
mised, Eagle pilots are more natu
rally the strong, silent type. 

The data collected is considered a 
big step forward along the road to 
natural language command of an air
craft system. The results have al
ready been passed along to DAR
PA's (Defense Advanced Research 
Projects Agency) Pilot's Associate 
program. Work here is focused on a 
relatively near-term application of 
AI to relieve combat pilots of work 
load at critical times. 

Tht:st:, lhuugh, art: highly l:Un
ceptual studies. Elsewhere in 
USAF, some "real-world" experi
ence is being gained from another 
experiment where aircrews aboard 
a specially equipped C-135 arc try
ing voice communications for them
selves. The aircraft involved is a 
Special Air Mission aircraft based 
at Andrews AFB , Md., called, for a 
reason lost in the folklore. of the Air 
Force, "Speckled Trout." 

'l'bt: Truul l:anfos sumt: big lish 
around, being one of the transports 
available to the Chiet' ot' Stan for 
global missions, but it is also in use 
as an avionics test-bed for looking at 
advanced avionics systems. Jim 
McDowell, Program Manager for 
Voice Research at Wright-Patter
son, has a "hands-on" problem to 
face: He must ensure that reliable 
voice templates-plus the neces
sary training-are available for each 
of the pilots who work the aircraft. 
On board, there are three voice in
teractive systems used for working 
the radios. 

Experiments by Mr. McDowell 
and his team began in 1982-with 
actual flying in 1985-and so far 
have resulted in the accumulation of 
about sixty-three words that par
ticipating crew members must 
"load" into the Trout's voice spec
trum analyzer. The words refer to 
regular actions with the radio, such 
as calling frequencies , changing 
from one controller to another, etc. 
The pilots can watch-and con
firm-that the instruction has been 
received by monitoring special mul
tifunction displays mounted on the 
control pedestal. 

The team working the problem 
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Where do you find good 
Ada programmers? 

You could spend and spend 
trying to hire good Ada programmers 
and still not find what you need. Big 
demand; short supply. The irony 
is, your best Ada people may be the 
programmers you already have; all 
they need is good training. 

Alsys offers a full range of quality 
Ada training products for growing your 
own programmers. For example ... 

II A 27 video tape seminar covering 
the entire Ada language-18 hours 
of authoritative instruction by the 
principal designer of the language 
itself. Benefit? Understanding Ada's 
architecture and scope should be 
the foundation for all further work or 
study. It will help develop that most 
elusive skill: the Ada programming 
intuition to guess right. 
l'J For programmers ready for 
hands-on skills development, a 
comprehensive CAI course on a PC, 
running 50-60 hours, with exer
cises and progress tracking. Multiple 

Free 
Poster offer: 
see coupon. 

users. Licenses for 5 machines. The 
course is also excellent for brushing 
up, or extra work on one subject, or 
for new employees. 

Good Ada training for your own 
people. For Ada now. Write or call. 

■ For practicing, and then moving 
directly to serious Ada programming, 
Alsys offers a full-featured, production 
quality Ada compiler, with tools, Ada Programmers 

Are Made - Not Hired. 
for the PC AT. This same compiler is 
used to build some of the largest Ada 
programs in 
existence! 

Alsys offers 
more training 
products. A 
CAI course for 
programmers 
familiar with 
Fortran ... 
a searchable, 
on-line version 
of the Reference 
Manual ... 
a (limited) 
offering oflive 
training courses. 

In the US: Alsys Inc., 1432 Main St., Waltham, MA 02154 Tel: (617) 890-0030 
In the UK: Alsys Ltd., Partridge House, Newtown Rd., Henley-on-Thames, Oxon RG91EN Tel: 44 (491) 579090 
In the rest of the world: Alsys SA, 29 Avenue de Versailles, 78170 La Celle St., Cloud, France Tel: 33 (I) 3918.12.44 

JSend me POSTER and more information~ - - - - - -

j -- _ Jchbiah, Barnes & fl'rth 011 Ada 27-tape Video Series. 
__ Lessons 011 Ada CAI Course. _ _ Live Training. 

] __ PC AT Compiler and Tools. __ AdaQuery On-Line Reference. 

I __ You Know Fortran, Ada is Simple CAI Course. 

I 
___ Ada Immersion Combination Package. 
Name _ _________________ _ 

] Company _________________ _ 

I Address __________________ _ 

I City ________ State ______ Zip _ _ _ 

Ext. _____ _ 

• Ada is a registered trademark of the U.S. Government (AJPO) . I 
Phone ( 
Mail to: Alsys, Inc. 1432 Main St., Waltham, MA 02154 AFM 1/88 
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groups, tool You'll enjoy new low 
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has a dual approach. Both isolated 
words ( called discrete words) and 
typical limited phrases, such as 
"ground now, point nine," an in
struction frequently received after 
landing, are being tested. 

"[In terms of] human factors," 
says Mr. McDowell, "the system 
looks capable of [offering] a vast im
provement over what we have right 
now. The pilots who take the trouble 
to understand it-and do the train
ing-are finding good reliability." 
What does reliable mean? The team 
is fairly happy with a range of first
time word recognition success of 
from eighty to ninety-eight percent 
among the twelve Trout pilots with 
whom they have worked. 

Arnn. Scott McLaren, Voice Sys
tem Technician on the Trout proj
ect, demonstrated how care must be 
taken in "recording" the words that 
will later be spoken under actual 
conditions. He had trouble making 
the computer accept and then rec
ognize the simple command "Victor 
1\vo," meaning VHF radio two. But 
when he tried again, making the 
word as distinct as he could .man
age, it worked just fine. "It takes 
about seven minutes to work 
through the single word prompts 
and twenty minutes for the con
nected [ embedded] instructions," 
he said. 

Troublesome "1\No" and "Six" 
1\vo words, "two" and "six," 

have caused the most trouble. 
"They 're just loaded with variations 
in accent, inflection, and empha
sis," he complained. 

The Trout experiments are 
providing valuable evidence from 
the real world that voice recognition 
promises great things. Although 
there is no plan to put a VIS aboard 
at the moment, the Air Force is 
looking at a major upgrade of the 
KC-135 cockpit, and Mr. McDowell 
believes the technology could be 
part of that. He is also interested in 
seeing that it is added one day to 
B-lB cockpits. For now, though, he 
is anticipating further refinement of 
research efforts aboard the '!rout. 

Some additional interesting "real
world" evidence-or at least an in
teresting research approach-has 
come from a survey of combat air
craft fighter accidents. The survey 
was conducted by Texas Instru
ments-which, with Lear Siegler 
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Inc. (LSI), was o~e of the two teams 
chosen to test v IS equipment on 
AFTI-in an attempt to see if there 
were any safety aspects that could 
have been enhanced by the use of 
such controls. 

John Wester, Tl's Manager for 
Military Speech Avionics within the 
Defense Systems and Electronics 
Group, looked at accidents involv
ing F-15s and F-16s that occurred 
over a period beginning in 1980 and 
ending in June 1987 in what he 
stresses was an informal review. 

"We took the narratives on 149 
crashes and analyzed the data. We 
were looking, at the same time, for 
factors that would be useful in the 
work on AFT!." Mr. Wester divided 
accidents into three broad catego
ries: aircraft where the outcome 
might have been different had there 
been a VIS on board, aircraft where 
it probably would have been, and 
aircraft where VIS would definitely 
have made a difference. 

"We projected that about twenty
five to thirty percent of the aircraft 
in the 'probably' category would 
have survived. In the 'definite' cate
gory, we deduced there were seven 
accidents where use of a VIS would 
have allowed the pilot to save his 
flight." 

Mr. Wester said that the latter cat
egory included accidents where the 
pilot had run into the ground be
cause he was distracted by other 
tasks at the time. "It was cases 
where he was just going too fast. He 
lost his situational awareness." 

The TI researchers were encour
aged by their findings. "We have to 
make the point about VIS that it is 
not just a replacement for existing 
systems. It can reduce work load 
significantly." 

Doing the Mental Gestalt 
The growing emphasis within the 

cockpit/human-factors community 
on situational awareness is partly an 
attempt to show that technology can 
now do a lot of the mental "gestalt" 
that has to be done in cockpit as well 
as an admission that modern com
bat speeds and agility may be over
whelming pilots. 

A strong advocate of redefining 
the way pilots perceive their work
place is Dr. Tom Furness of the 
Armstrong Aerospace Medical Re
search Laboratory at Wright-Patter
son. Dr. Furness, whose work on 

the "supercockpit" has attracted 
wide attention, wants to put the pi
lot inside a sort of electronic bubble 
where the "real" world outside can 
be represented as a "virtual" world 
within. His cockpit would really ex
ist inside the visor of the helmet. 
The pilot would sit back in this 
"Sensurround" environment, 
reaching for switches that exist only 
as electronic diodes, enjoying a 
"God's-eye" view of the world out
side, and communicating with his 
cyber-environment by speaking to 
it. Perhaps. 

"I'm not totally sold that we have 
to develop the ability to make com
puters recognize natural speech," 
he said in an interview in the clut
tered quarters he shares with the 
detritus of prospective pseudo
worlds. "We have to proceed with 
caution on the view that all these 
things are panaceas that are going to 
usher in a new generation." 

Dr. Furness is concerned that arti
ficial speech be used in the right 
way. "If we press for the wrong 
things, like the ability to make big 
vocals, connected sentences, and 
so forth, we could end up sacrificing 
performance in terms of the accura
cy of speech. Would the Air Force, 
for example, really like to have its 
missiles controlled by artificial 
speech?" 

A much more realistic approach, 
he says, is to think about VIS in 
context of everything else being 
done to feed gestalt-making infor
mation to the pilot. "I believe we'll 
find that about twenty- to fifty-word 
utterances would probably be suffi
cient." 

Dr. Furness also has a hunch that 
under high work-load and stress 
conditions, humans tend to shut 
down the psychomotor systems in
volved in speech. "When you get 
task-loaded, speaking gobbles up a 
lot of cognitive energy. Actually, 
you stop talking, hearing, and 
seeing properly." However, there is, 
in his view, a premium place for VIS 
on board his supercockpit. "Any
thing that assists the human to inter
act with the machine is of immense 
value. The best way to use voice is 
as one of a number of 'multiple 
modalities' by which you back up 
voice with something else." 

Experiments on the Visually 
Coupled Airborne Systems Simula
tor (VCASS), the lab's virtual world 
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projector helmet (which looks like 
Darth Vader's), have shown that 
voice actions in combination with 
s9mething else, such as physically 
indicating a switch, have produced 
the fastest response times. 

The concept of placing the pilot at 
the center of an artificial yet fully 
representative world is gaining 
ground. Some sort of situational 
awareness system is an even bet for 
the ATF, for example. McDonnell 
Douglas believes that something 
like its "Big Picture," an experimen
tal "wraparound" cockpit display 
technology being researched jointly 
with USAF's Avionics Laboratory 
at Wright-Patterson, offers a near
term step forward into virtual 
worlds. It, too, relies on VIS as the · 
communications bridge. · 

Meanwhile, the search for a sys
tem to do that job better goes on. 
Since the AFTI tests, both TI and 
LSI have improved the ability of 
their airborne speech recognizers. 
According to Allen Rosenhoover of 
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General Dynamics in a paper pre
sented last October at the Society of 
Automotive Engineers' Aerospace 
Technolo'gy ·Conference in Long 
Beach, Calif., LSl's new voice tem
plate algorithms now allow for a 
ninety-five percent recognition 
rate, up some ten percent on the 
approach used in AFTI. TI, mean
while, was reporting success with 
improved connected-speech recog
nition templates. 

Banding Together in Europe 
In Europe, belief in VIS is so 

strong that countries within the Eu
ropean Economic Community are 
banding together to develop joint 
solutions. The UK, Italy, France, 
Denmark, and the Netherlands 
have just launched a cooperative 
definition phase aimed at pinning 
down voice-assessment methods. 
At least one firm active in the field, 
Smiths Industries, a UK aerospace 
leader, believes it has made break
throughs in the way speech recogni-

tion algorithms can be applied to the 
task. 

Duncan Tincello, a Smiths voice 
engineer, told attendees at the Corn
Def conference in Washington, 
D. C., last fall that development of a 
graphic means of showing subjects 
how to "shape" their voices for 
more effective acceptance by the 
spectral analysis part of the recog
nizer was making a big difference to 
training requirements. "They take 
the hit and miss out," he explained. 
Smiths is also achieving break
throughs in very noisy cockpit en
vironments, such as those found in 
helicopters. Recent tests have 
shown speech-recognizer perfor
mance in the 115-dBA (decibels ab
solute) noise level of helicopter 
cockpits. 

But Mr. Tincello, like his col
leagues across the Atlantic, is wary 
of promising too much too soon. "It 
is apparent that interfacing is a ma
jor issue. The · implications of this 
must be borne in mind from an early 
stage in any design activities." 

Touted just a couple of years ago 
by everyone as the new way of com
municating with computers, speech 
recognition systems have proved 
much trickier to produce. The tech
nology, though, is maturing now to 
the point where it will begin to move 
more rapidly from lab bench to 
cockpit. Tests such as those con
ducted with AFTI are slated to be 
repeated in the near future as the 
curve reaches out to the sort · of 
things envisaged by such cockpit/ 
human-factors futurists as Torn Fur
ness. 

But many problems remain to be 
solved. One of the oft-repeated 
jokes about the smartness-or stu- . 
pidity-of computers is worth re
telling here as an example of what 
technologists are facing. 

A Voice Interactive Computer 
System (VICS) somewhere in a Col
orado mountain: "General, we are 
being attacked by enemy missiles." 

General to VICS: "ICBMs or 
sub-launched?" 

VICS: "Yes." 
General to VICS: "Yes, what? I 

gotta know fast." 
VICS: "Yes, General!" ■ 

David S. Harvey is Washington Editor 
of Defense Science and Electronics 
magazine. 
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Events beyond military control may put 
US defense capability at risk in the 
near future. 

Storm Flags on the 
Budget Front 

THE Air Force has come a long 
way in the 1980s, but is now em

battled. It is more combat-capa
ble-in its people, weapons, and 
other warfighting wherewithal
than it has ever been. But it faces 
threats that compel it to become 
even better-and this will be ex
tremely difficult, perhaps impossi
ble, under the duress of budget cuts 
already inflicted and even deeper 
cuts in the offing. 

This was the broad but basic mes
sage conveyed by Air Force uni
formed and civilian leaders at the 
Air Force Association National 
Symposium last October in Los An
geles. They expressed satisfaction 
with what has been done to make 
the Air Force much stronger in re
cent years and concern about what 
may be done, beyond their control, 
to sap that strength in the near fu
ture. 

The strategic modernization pro
gram is prominent among their ap
prehensions. It may be in jeopardy 
just as it has begun to prove itself in 
the deployment of new bombers and 
ICBMs and, thereby, in its obvious 
influence on the Soviet Union to 
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come to the nuclear-arms negotiat
ing table. More sweepingly, the re
search, development, and acquisi
tion programs from which USAF's 
weapons emerge are also worri
some amid the wintering of the de
fense budget. So is pilot retention, 
slipping sharply now. The readiness 
gains and reliability and maintain
ability advances of recent years are 
at risk. And these are far from all. 

Even as Air Force leaders 
warned, "Watch out," however, they 
left no doubt of their resolve to do 
what needs to be done, one way or 
another, to keep the service from 
being fatally impoverished in the 
hard times ahead. 

The theme of the AFA sympo
sium, which attracted an ample au
dience of defense industry execu
tives, was "The US Air Force: 
Today and Tomorrow." Air Force 
Chief of Staff Gen. Larry D. Welch 
put it into the perspective of 
USAF's place in the US defense 
posture. 

"It is useful," said General 
Welch, "to remind ourselves that 
there is a coherent national military 
strategy that focuses on the goals 
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th~t we are trying to accomplish. We 
move from that strategy to the kinds 
of military tasks that we have to per
form to underwrite it, to the kinds of 
capabilities that it takes to perform 
those tasks, and to the weapon sys
tems that it takes to provide those 
capabilities-and it's no more com
plex thao that." 

In this, and throughout his some
times sternly delivered speech, 
General Welch seemed intent on 
cutting through political obfusca
tions of what the Air Force and the 
national defense are all about. 
Equally emphatic in their presenta
tions were Secretary of the Air 
Force Edward C. Aldridge, Jr., 
Commander in Chief of Strategic 
Air Command Gen. John T. Chain, 
Jr., and Gen. Bernard P. Randolph, 
Commander of Air Force Systems 
Command, whose topic, in keeping 
with USAF's need to make do in the 
budget downturn, was "Capitalizing 
on a Changing Environment." 

This article sets forth the views of 
those speakers as expressed at the 
AFA symposium. Others who ad
dressed it will be heard from in sub
sequent articles. They include Gen. 
John L. Piotrowski, Commander in 
Chief of US Space Command; Lt. 
Gen. John A. Shaud, Commander of 
Air Training Command; Lt. Gen. 
James R. Brown, Vice Commander 
of Tactical Air Command; Lt. Gen. 
Robert D. Springer, Vice Com
mander in Chief of Military Airlift 
Command; Donald N. Frederick
sen, Deputy Under Secretary of De
fense for Tactical Warfare Pro
grams; and A. Denis Clift, the 
Defense Intelligence Agency's Dep
uty Director for External Relations. 

Systems That Must Be Funded 
"For the last seven years," de

clared Secretary Aldridge, "our Air 
Force has been on a roll, and our 
priorities have been right on the 
mark. By every measure, we are 
better off today than we were in 
1980. But we can't stop here .... 
Unless we turn this decline in de
fense spending around, we may lose 
the military capabilities that it has 
taken us seven years to build. What 
we need to maintain and modernize 
our Air Force and our sister ser
vices is a real [inflation-discounted] 
increase in the defense budget of at 
least three percent annually." 

General Chain did not dwell on 
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WELCH: 
Today's combat 
readiness is the 
best in history. 

budget problems or numbers per se. 
But he made it clear that the sys
tems SAC must have in order to re
main convincing as the nation's 
main deterrent force and as the nu
clear-war executor of the Single In
tegrated Operational Plan (SIOP) 
will not come cheap and must be 
funded and fulfilled. 

Vital among such systems, as 
General Chain enumerated them, 
are the full complement of 100 B- lB 
bombers and of 100 Peacekeeper 
ICBMs, both of which he praised in 
countering their critics; follow-on 
strategic tanker aircraft in the not
too-distant future; new airborne 
command posts with more room for 
expanded SAC battle staffs and for 
new computers to help with 
"adaptive planning" during a nu
cl ear war; the Small ICBM 
(SICBM); the B-2 Advanced Tech
nology Bomber (ATB); earth-pen
etrating warheads for getting at the 
strategic facilities that the Soviets 
are increasingly "digging deep" un
derground; and standoff weapons 
for bombers in both the strategic 
mode and in the conventional role 
that the CINCSAC is now proposing 

for B-52Gs that otherwise would be 
destined for "the boneyard." 

Summing up SAC's accomplish
ments, General Chain declared that 
"the bottom line here is that we have 
significantly improved our existing 
systems with upgrades." He added, 
however, that "we have squeezed 
about all we can out of our current 
weapon systems" and that this is 
why the strategic modernization 
program, which "is already giving 
us a more secure and stable deter
rent," must not falter under fiscal 
constraints. 

The increasingly urgent need to 
sustain the momentum of all indis
pensable Air Force development 
and acquisition programs puts Sys
tems Command squarely on the 
spot. General Randolph acknowl
edged this and said that he has re
organized AFSC's command struc
ture because of it. 

The reorganization, General Ran
dolph explained, has two main pur
poses-"keeping close to the com
bat commands," such as SAC, "to 
ensure value" for them by tailoring 
their technologies and systems 
stringently to their needs and 
"sharpening the way we do busi
ness" with contractors in "contin
uing to be demanding" that they 
keep quality up and costs down. 

"This is a very, very difficult sit
uation we're all in," General Ran
dolph told the symposium audience 
of industry executives and Air 
Force officers. "We're up against 
some very tough times, and they're 
here now." He asserted that "Air 
Force and DoD leaders face trade
off decisions involving the spectrum 
of combat capability." There will be 
wrenching trade-offs "within pro
grams" too, he said, and resolving 
these will require "strong devel
oper-user relationships." Finally, 
the General said, "once we agree on 
what to buy, we must use effective 
business tools to keep costs down." 

General Welch made it clear that 
the Air Force is dealing from 
strength in its insistence that its 
modernization programs not be 
made to languish. The reason: It has 
shown its knack for "getting the 
most out of what we already have on 
the ramp and out of those systems 
that are already in production" and, 
thusly, cannot be accused of having 
wasted resources. 

Moreover, said the Chief of Staff, 
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ALDRIDGE: 
Tighten belts-but 
avoid noose 
around neck. 

USAF's longstanding emphasis on 
improving the reliability and main
tainability of its systems and on 
"realistic training" has resulted in 
"the highest state of equipment 
readiness in our history and . . . the 
most combat-ready crews of all 
kinds that we've ever had." 
- Addressing (he salutary results of 
systems-upgrade programs, Gener
al Welch declared that, in using that 
approach, "we've doubled the capa
bility of the B-52. We've increased 
the capability of each tanker by fifty 
percent. We ' ve transformed the 
F-16 from a day fighter into a highly 
effective multimission aircraft. We 
have continued to grow the air-supe
riority capability of the F-15, which 
is eleven years old. The approach 
works. It's cost-effective. 

"But when our capability to meet 
the threat can't be satisfied [by] 
using that approach, we have no 
choice but to step up to the kinds of 
investments that it takes to exploit 
technology and produce new sys
tems." 

Making the Air Force Proud 
And in this, too, the Air Force has 

shown its stuff, General Welch de-
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clared. He cited the strategic mod
ernization program as a prime ex
ample, noting that the Peacekeeper 
missile and the B- lB bomber, de
spite the claims of critics to the con
trary, are making the Air Force 
proud. 

"Peacekeeper is here and now, 
and it works," General Welch de
clared, "and there is no obstacle 
that I can see to the first fifty [ of the 
ICBMs] meeting their initial opera
tional capability by December 1988, 
which was our long-term plan. 
There are great political obstacles to 
the second fifty, but we will persist, 
because we think it's the most fool
ish kind of shortsightedness to stop 
producing a system that is here, that 
works, that does what we nee.ditto 
do, and at the lowest possible price. 

"The D- lD is performing today 
the mission that we designed it to 
perform. It has some development 
to complete, but it is here, and it is 
doing its job. The ATB [Advanced 
Technology Bomber, or B-2 as it is 
now designated] and the Small 
ICBM are proceeding, in some 
cases with some political problems 
in development, and I see no partic
ular cause for alarm on those pro
grams at this point in time. 

"So I think that the message is 
that we are embarked on carefully 
designed programs-conventional 
and nuclear-to provide the capa
bilities to do those tasks that under
write the national military strategy. 
And so long as we continue to pay 
attention to that, I have high confi
dence that we' 11 continue to succeed 
in our deterrent mission. And that's 
what we're about every day." 

General Welch made a major 
point of the strategic modernization 
program's positive impact on the 
arms-control process. The capabili
ties of the program's new systems 
make it possible for the US to 
"contemplate major reductions in 
ballistic-missile warheads and still 
feel confident that we have an ade
quate deterrent" and, by the same 
token, have induced the Soviets to 
negotiate such reductions, the Gen
eral said. 

He continued: "The Soviets 
didn't become interested in nego
tiating away the SS-20 [mobile inter
mediate-range missile] until NATO 
made the decision to field the US 
Pershing II and the GLCM [ground
launched cruise missile]. The lesson 

is clear to everyone. The only possi
bility of getting a serious agreement 
is in negotiating from a position of 
strength." And what has occurred 
in the INF arena "will almost cer
tainly" carry over into the strategic 
arena as well, he said. 

The Chief of Staff emphasized 
that reductions of nuclear arms do 
not translate into a diminution of the 
cost of defense as a whole. "Quite 
the contrary," he said. "The lowest
cost weapons are the nuclear weap
ons, and as we do away with some 
numbers of nuclear warheads, there 
are no cost dividends to be used 
elsewhere outside of defense. In 
fact, it increases the pressure for 
conventional forces." 

The B-1 B and the B-2 
General Welch was asked 

whether "the veil of secrecy around 
the ATB" will be lifted and, if so, 
when. His response: 

"I am in favor of whatever degree 
of security it takes to . . . hamper 
the Soviets' efforts to steal [the] 
technology. I am not in favor of any 
... level of security that un
necessarily raises the cost or makes 
it unnecessarily difficult to execute 
the program .... It won't be too 
much longer until the ATB will be in 
the 'visible' status and, when that 
occurs, it won't make sense to clas
sify its appearance. So the current 
Air Force plan, which I'm confident 
will be approved by our bosses, is to 
declassify the ATB progressively as 
the classification becomes an obsta
cle to efficient progress. We cer
tainly don't intend to declassify the 
basic technology-the stealth tech
nology-that makes the ATB the 
unique airplane that it is." 

As SAC Commander in Chief, 
General Chain said he has no doubt 
that the B-2-the ATB-"will be 
able to penetrate enemy airspace 
well into the future and hold at risk 
all types of targets, fixed and re
locatable." Meanwhile, he said, the 
B- lB "has already added to this na
tion's deterrent capability" and has 
generated full confidence at SAC 
that it can indeed penetrate Soviet 
airspace. 

"I'm very pleased with the B-1," 
he declared. "We've got some grow
ing pains, the biggest being in the 
ECM system. It's not what we con
tracted for. Fortunately, the B-1 
flies low and fast. It can penetrate at 
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620 to 650 [mph] at 200 feet. Its ra
dar cross section is smaller than the 
F-16's." Possessing such character
istics, the B-lB, he said, "is going to 
be able to evade the areas it needs to 
evade in getting to the target. Also, 
you have to realize that there will 
have been an ICBM and SLBM 
[submarine-launched ballistic mis
sile] laydown before it gets there in 
the first place. So I'm quite confi
dent that the B-1, as it is today, can 
do the job. But we do need to get 
that ECM equipment working." 

In underscoring the success, so 
far, of the US strategic moderniza
tion program and the need to keep it 
on track, General Chain cast it in 
the context of the growing Soviet 
strategic threat, one that says every
thing about the Kremlin's continued 
dedication to its own strategic mod
ernization even as it makes over
tures on the arms-control front. 
· "The Soviet buildup during the 
years since we deployed Minute
man and the B-52 has been mas
sive," General Chain declared. 
"Today, the Soviet arsenal contains 
more than 6,000 strategic ballistic 
missile warheads. They will soon 
deploy a rail-mobile ICBM, the SS
X-24. Their SS-25 is mobile. They 
are modernizing their nuclear sub
marine force and their interconti
nental bomber force with the Black
jack and the Bear-H." 

In addition, he said, the Soviets 
are intent on improving their air de
fenses everywhere and their ABM 
system around Moscow and are 
making mobile as many offensive 
and defensive missile systems as 
they can. "They have the ability to 
retire from many of their ICBM 
silos," he said, and "are burying 
those things that they can't make 
mobile, such as they have with more 
than 1,500 command bunkers for 
the Party and military leadership." 

Firm on Peacekeeper 
SAC does not have the nuclear 

weapons needed to threaten Soviet 
underground facilities. Conse
quently, said General Chain, "I have 
requested earth-penetrating nuclear 
weapons, to be missile-delivered 
and air-delivered." 

Peacekeeper would no doubt car
ry some of them. And Peacekeeper 
was very much on General Chain's 
mind at the symposium. He is firm, 
he said, in "working toward deploy-
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CHAIN: 
We've squeezed 
all we can from 
current weapons. 

ment of the second fifty Peacekeep
ers in the rail-garrison mode-twen
ty-five trains, each with two mis
siles" to enhance their survivability. 

"In crisis," he said, "the force 
could be dispersed on the existing 
rail system-more than 170,000 
miles of track-and would be 'lost' 
among the 1,500,000 rail cars and 
3,000 train movements that occur 
daily on this nation's rail network." 

The survivability-via-mobility 
method will also be applied to 
SICBM, which "should be deployed 
in the early 1990s," General Chain 
said. 

He reaffirmed his proposal to as
sign B-52G bombers to the conven
tional mission under theater com
manders in chief, not under SAC, 
rather than relegating them to retire
ment as previously planned. With 
their "lethal firepower" of fifty-one 
bombs apiece, the B-52Gs have 
"enormous conventional capabili
ty," he declared. From bases in the 
US, they can "attack terrorist-type 
targets anywhere in the world" and 
would be, in the broader sense, 
"tremendous weapons" for inter
dicting enemy targets behind the 

lines in Europe, in keeping with 
NATO's doctrine of Follow-On 
Forces Attack (FOFA), the General 
said. 

Accordingly, SAC has developed 
a new concept dubbed SAR, for 
Strategic Area of Responsibility. 
U oder it, theater commanders 
would be given operational control 
ofB-52Gs "with no SIOP strings at
tached," General Chain said. 

"Since the first of the year," he 
added, "all SAC bombers have been 
dually assigned conventional as 
well as nuclear responsibilities." To 
train crews to handle both, SAC cre
ated its strategic training center at 
Ellsworth AFB, S. D., and is devot
ing more of its crew training to 
short-notice deployments around 
the world, to flying at night using 
night-vision goggles, and to using a 
variety of tactics over all kinds of 
terrain. 

The beefing up of the US bomber 
force and the expansion and diversi
fication of its missions mean that 
SAC will surely have to have new 
tankers in the next few years, Gen
eral Chain said. He expressed satis
faction with the additional tanker 
capabilities that the KC-135 re
engining program and the KC-10 
procurement program have made 
available to SAC, but said it won't 
be enough. 

"It would be kind of dumb for our 
nation to have bought the warplanes 
and the missiles and the gravity
dropped bombs and then not have 
enough gas for the aircraft to get to 
the targets," he asserted. 

AFSC Under the Gun 
If there is to be a follow-on tanker, 

or a follow-on anything else, for that 
matter, Air Force Systems Com
mand would have the job of justify
ing the technology and the cost if 
not the mission. AFSC is under the 
gun already. Last year, Congress di
rected it to cut ten percent of its 
headquarters staff at Andrews 
AFB, Md. General Randolph, on 
subsequently taking command, 
went even further. He cut the staff 
by an additional seven percent and 
transferred those slots to AFSC ac
tivities in the field to provide, as he 
said at the AFA symposium, "better 
hands-on support for the warfight
ing commands." 

He has also realigned his Deputy 
Chiefs of Staff, combining the plans 
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Technologies of Survivability: 

Frotn take-off to touchdown, TI airborne 
radar charts the safest course. 

Next to his aircraft's power plant and 
flight instruments, a pilot's most 
valuable equipment for night/adverse 
weather operations is his radar system. 
It puts him on course, keeps him out 
of danger, helps him complete the 
mission sucessfully, then guides him 
home again safely. 

Texas Instruments plays a leading role 
in this drama. Since 1959 TI has been 
the world leader in designing and 
manufacturing terrain-following radars 
(TFR), advanced TFR, multi-mode 
forward-looking radars, and navigation 
and attack radars. Today these radar 
systems are operating on a variety of 
U.S. Air Force, U.S. Navy and 
Allied aircraft. 

The list of users of TI radar 
systems reads like a combat aircraft 
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hall of fame: 
• F-15E & F-16 - advanced TFR in 

the LANTIRN navigation pod, with 
high-speed, low-altitude capabilities. 

• RF-4C - AN/APQ-99 or 
AN/APQ-172 multi-mode, forward
looking radar for low level TF/T A 
and ground mapping. 

• A-7 - AN/APQ-126 variable 
configuration TF/T A navigation and 
attack radar. 

• F-111 - AN/APQ-171, an upgraded 
version of F-111 series TFR's with 
new transmitters and computer 
LRU components. 

• T omado nose radar - terrain
following, terrain-avoidance, ground 
mapping and attack targeting, with 
a digital scan converter advanced 
radar display. 

All these current systems demonstrate 
Tl's broad range of radar experience 
and technical development. And the 
future looks just as bright, with 
development programs such as solid 
state phased array (SSP A) and 
covert penetration radar. It's 
technology at work, enhancing flight 
crews' survivability. 

Texas Instruments - where 
technology translates into action. 

Texas Instruments Incorporated 
Defense Systems & Electronics Group 
P.O. Box 660246 MS 3127 
Dallas, Texas 75266 
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and technology shops in order to 
make the planning process "more 
responsive to technology change." 
And he has merged all AFSC sup
port elements-testing, logistics, 
civil engineering, and manpower
under one DCS for the sake of 
"quicker response." 

General Randolph has put a pre
mium, he explained, on obtaining 
program managers with operational 
experience (such managers now 
constitute less than a third of the 
whole, compared to half fifteen 
years ago) and on attracting highly 
talented college graduates and 
"molding them into professionals" 
in basic acquisition courses and at 
acquisition specialty schools. 

"The procurement process is as 
critical as the technology it buys," 
General Randolph said. "Inefficien
cies cost all of us time and money. 
Contractors can't afford to be tutor
ing our program managers, and we 
can't afford their lessons. Meeting 
tomorrow's challenges requires pro
fessionals on both sides of the ta
ble." 

Acquisition Strategy 
Improvements 

It also requires "a responsive cor
porate structure," he said, and 
"source-selection strategies that 
separate good performers [among 
contractors] from bad." To this end, 
AFSC is working up "a scientific 
method of using past performance 
as a key element in the source-selec
tion proce.ss. The idea is to reward 
good performance. History has 
shown that the majority of the time, 
past performance has been a factor 
in source-selection decisions. It's 
had a positive influence in favor of 
the winner, and our improvements 
in this area will capitalize on this 
fact." 

Over the past year, AFSC has cut 
in half the time it takes to select 
winning contractors and intends to 
do even better. In this, said General 
Randolph, it is putting stringent 
page limits on its requests for pro
posals and expects contractors to be 
as sparing as they can in making 
such proposals. 

The AFSC Commander made it 
clear that he will foster competition 
whenever possible, becaus.e "we 
need the leverage that competition 
affords." Some examples: savings 
of $350 million over three years on 
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combined-effects munitions pro
duction and, by having developed a 
second source, a situation in which 
"we can now buy sixty percent 
more IR Maverick missiles for the 
same total obligational authority" 
originally approved for the lesser 
number. 

"Of course, competition isn't al
ways the answer," General Ran
dolph said, "as was proved in the 
search for a potential second source 
for the F-16." 

Among the business tools that 
AFSC intends to employ, General 
Randolph mentioned multiyear pro
curement ("I'm a wild-eyed advo
cate"), which he said has saved $4 
billion in thirteen AFSC programs; 
renegotiating contracts when 
changing conditions, such as infla
tion, call for it; tearing down and 
inspecting hardware to make sure it 
is being built as advertised; with
holding progress payments "when 
necessary"; and "negotiating solid 
warranties." 

"Our emphasis is not on low cost, 
it's on cost realism, particularly in 
the development business," Gener
al Randolph said. "Watch out for 
ridiculously low price tags," he ad
monished the contractors. "They 
can get you into trouble in a big 
hurry." He reassured them that 
AFSC will continue to negotiate 
cost-plus contracts when their risk 
is high, but will stick to fixed-price 
contracts when their risk is low. 
Moreover, he said, AFSC will do all 
it can to encourage contractors to 
allocate resources to independent 
research and development (IR&D) 
projects of potentially high payoff 
for Air Force systems, as has been 
the case in the development of 
AFSC's Project Forecast II technol
ogies. 

Trade-offs among technologies 
and requirements in Air Force sys
tems will become tougher and more 
numerous, but are already fairly 
commonplace, General Randolph 
said. As examples, he cited the Ad
vanced Tactical Fighter (ATF) pro
gram, in which, early on, perfor
mance characteristics were some
what compromised in order to keep 
weight and costs down, and the C-17 
program, wherein the airlifter's ini
tially required sink rate was reduced 
by one foot per second-to fifteen 
feet per second-to save on aircraft 
weight and thus on cost. 

Maintaining Technological 
Superiority 

Fundamental to everything that 
AFSC does is its responsibility for 
"maintaining technological superi
ority" for USAF, General Randolph 
said, and "no other command has 
that charge." He described his com
mand's science and technology pro
gram as "robust" and reminded the 
audience that the program "has 
been elevated to the status of an ex
ecutive program with DoD." It now 
represents 1.5 percent of the Air 
Force's total obligational authority, 
and AFSC is shooting for two per
cent by 1993-a target that "reflects 
a corporate [Air Force] commit
ment to the future needs of combat 
commands." 

"A major energizer will be re
search to support the National 
Aerospace Plane [NASP], with all 
its spinoffs throughout the indus
try," General Randolph said. "We 
have to continue to work the tech
nology very hard." 

Taking note of the climate of crit
icism in which contractors and mili
tary acquisition agencies must now 
operate, General Randolph told his 
audience that "we have to react to 
criticism-much of it unwarrant
ed-in a positive way." And he said 
that "there are no pat solutions" to 
the problems being fomented by the 
budget downturn. 

A major worry: "Right now, re
tention of engineers in my command 
is only forty-one percent, and that's 
a disaster. We've got to turn that 
around." 

The need to continue making the 
Air Force attractive to the best and 
the brightest, with major emphasis 
on pilots and engineers, was much 
on the minds of the symposium 
speakers. General Welch, for exam
ple, described the US airline indus
try, a voracious recruiter, as "the 
golden parachute" for Air Force pi
lots who, for one reason or another, 
feel that their skills and dedication 
are not being adequately recognized 
and recompensed. 

But it was Secretary Aldridge 
who dwelled at greatest length on 
the growing problem of retention. 
Calling the Air Force's people "the 
foundation of combat capability," 
he said: "We have enjoyed real suc
cesses during these past seven years 
in attracting and retaining some of 
the best young people that America 
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has to offer. The support of Con
gress for improved family housing, 
morale, welfare, and recreation pro
grams, medical care, educational 
benefits, and adequate pay has been 
essential. But keeping that quality 
force is becoming tougher and 
tougher." 

Noting that the Air Force must 
compete for "high-tech people in a 
high-tech society," the Secretary 
declared that "we can't win the 
competition without continuing im
provements in people programs. We 
must reverse the trend that has led 
to five consecutive years of three to 
four percent pay caps and no in
crease in flight pay since 1982. In 
the midst of our efforts, Congress 
has directed a two percent reduc
tion in the number of active-duty 
officers in 1988 and another three 
percent reduction in 1989. How can 
we continue to attract high-quality 
people with such career uncertain
ty? 

"And because of these problems, 
we're losing more pilots than we're 
training. We've gone through a se
vere downturn. Before this Admin
istration came in, we were losing 
three out of every four pilots, so our 
retention rate was twenty-five per
cent. In 1983, after we went through 
a series of pay raises and a big jump 
in support of military requirements 
and programs, we were keeping 
three out of every four, or seventy
five percent. Now we're back down 
to forty-eight percent. The airlines 
are hiring. There are some irritants 
in the pilot career field, some uncer
tainties, and a lot of concern out 
there." 

Secretary Aldridge said the Air 
Force leadership is "looking across 
the board at the problems" and 
holding "a series of conferences" on 
them. "We've got to remove a lot of 
irritants the pilots feel they have to 
go through-nonflying jobs, things 
like that. There's not going to be one 
magic solution. It will take a whole 
series of solutions before we get this 
turned around, and it's going to go 
down some more before we get it 
turned around. General Welch and I 
regard it as our number-one pri
ority." 

Secretary Aldridge also ad
dressed the Air Force's need to 
overcome force-structure shortfalls 
and to sustain the pace of force 
modernization. "We must continue 
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RANDOLPH: 
Tough times will 
require trade-off 
decisions. 

to pursue our plans for moderniza
tion and growth because they are 
the only recourse we have to guar
antee our national security in the 
twenty-first century," he asserted. 

Straight Up In Space 
In considering the Air Force of 

tomorrow, the one that will operate 
in that century, "I think it is vital," 
said Secretary Aldridge, "to consid
er the newest arena for our national 
defense, which begins just a short 
distance away ... straight up in 
space." 

Where the US space program is 
concerned, things were looking up a 
bit as the AFA symposium took 
place. A few days earlier, the Air 
Force had launched a Titan 34D 
with a classified satellite payload 
aboard from nearby Vandenberg 
AFB, Calif. Titan 34D boosters had 
been grounded in 1986 in the after
math of two straight failures, and 
now they were back in business. 
Other types of boosters, ordered up 
by the Air Force following the Janu
ary 1986 disaster of the Shuttle 
Challenger, were also coming 
along. The Shuttles themselves 

were expected to be back in busi
ness by mid-1988. 

Secretary Aldridge remarked on 
the Air Force's success in modifying 
the Titan II ICBM as a small space 
booster, in initiating development of 
the much larger Titan IV, and in ex
panding the Titan family of rockets 
in general. He also noted that Delta 
II rockets are now being built to 
launch the vital N av star Global 
Positioning System (GPS) naviga
tion satellites to be used by all the 
services. 

"To complete our space recovery 
program," the Secretary said, "we 
are recommending additional steps 
to Congress. We must again in
crease the production rate of Titan 
IVs to provide a launch capacity of 
at least eight to ten per year in the 
early 1990s. We must augment the 
production base and the launch fa
cilities to meet this launch-rate de
mand. We must slightly increase the 
number of Delta II boosters we plan 
to procure to launch the smaller 
payloads. And we will need to com
petitively procure an additional ex
pendable launch vehicle-which we 
will call the MLV II-for launching 
the Defense Satellite Communica
tions System [DSCS III]." 

Making sure that the US has un
constrained access to space is high
ly expensive, and so is everything 
else that the Air Force needs to ex
ecute its multitudinous missions, 
Secretary Aldridge stressed. As to 
budget cuts, in this context, he said: 
"We don't mind tightening the cinch 
one more notch. We just want to 
make sure that we're tightening our 
belts-and not the noose around our 
necks." 

Secretary Aldridge said that a 
three percent real growth of the de
fense budget, which he recom
mended, "would continue to allow 
us to modernize at a rate sufficient 
to bring adequate modern weapon 
systems into the inventory, keep 
their age down, and do the jobs we 
need to do to keep our reliability 
and sustainability up." He made it 
plain, however: that he would prefer 
an accelerated growth rate and that 
the US cannot safely decelerate de
fense spending so long as the Sovi
ets keep stepping on the gas. "When 
they stop spending to modernize, 
then we can slow down, but, unfor
tunately, the choice is theirs," he 
declared. ■ 
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"I'm in Washington talking with a Deputy Director in the Defense 
Department. Its budget time and hes trying to get his part of a $ 312 billion 
budget passed through Congress. Hes frustrated ... and believe me, hes got 
reason to be. The budget information he needs is coming from computers 
all over the world that cant talk to each other. Its a serious problem but I 
assure him Wang has solved it over and over again. I take him through the 
whole set-up-add a Wang VS which will bring in data from his 
IBM mainframe through SNA, access his DEC systems through 
DDN, and run his UNIX® applications. And ... at the same time 
get his IBM and Zenith PCs talking to each other. He mentions 
that some of the information is classified so I tell him about 
Wang's full line of TEMPEST computers and security solutions .. . 
Everything it will take to get his budget passed through the top brass. Well, 
you'd have thought he'd been given a Presidential Citation or something .. :' 

1-800-522-WANG 
GIVE USA DAY ID MAKE 

IT WORK FOR YOU. 

WANG MAKES ITWORK. 

Give us a day to make it work for you. Call Wang's Federal Systems Division Executive Briefing Center in Bethesda, Maryland 
where Gene Shugoll's organization can create a customized demonstration, showing how Wang can make your computers 
and your organization work better. Now and in the future. They can also provide additional examples of how Wang made it 
work for other government organizations. Call them at 1-800-522-WANG. 
UNIX is a trademark of AT&T Bell Laboratories. © 1987 Wang Laboratories, Inc. 



THE United States as a nation does not think carefully 
about the military, an unsatisfactory situation given 

the dangers of a heavily armed world and the baffling 
complexity of military questions. One reason for the 
lack of disciplined analysis is that an odd group in Wash
ington, calling themselves Military Reformers, manages 
to corrupt thoughtful debate----chiefly by reducing it to 
clowning. 

The Reformers are diverse, having little in common 
other than great self-esteem and matching confidence. 
They include free-lance intellectuals, veterans, employ
ees of the Pentagon, technical men, journalists, men, 
women, and, if not children, some who are intellectually 
not much beyond childhood. 

By and large (exceptions can be found to any of this), 
they believe that we need weapons employing older and 
simpler technology (which they tend to equate) and that 
most of our equipment today is badly designed and 
unreliable, doesn't work, or is unrelated to the realities 
of combat. By virtue of well-developed links with the 
media, they managed for some years, if not to shape, at 
least to confuse the debate over genuine military ques
tions. David Evans, the defense writer of the Chicago 
Tribune, is an ardent and active Reformer, having re
cently hosted, for example, a Reformist caucus on Cap
itol Hill. The Trib is not a minor paper. 

There is enough truth in the assertions of the Reform
ers in some cases and enough doubt in other cases to 
make these views well worth considering. My objec
tions to the Reformers over the years have not been so 
much to their ideas but to their slipshod research, chi
canery, hermetic pompousness, deceptiveness, emo
tionalism, and general ignorance. Not all of them exhibit 
all of these characteristics, but most show most of them. 
To demonstrate the degree of the problem, permit me to 
give a few examples. 
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The tank for midgets, the 
aluminum fireball, and other 
strange tales from the camp 
of those critics who want only 
to Give Our Boys the Best. 

BY FRED REED 
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The Curious Case of the M1 Tank 
A Reformer named Dina Rasor, head of the Project on 

Military Procurement, led the attack in the media on the 
Ml tank. She obtained early on a set of unflattering test 
results on the tank and parlayed those results into minor 
celebrity and funding for her organization. Over the 
years she has released all sorts of information purport
ing to show the manifold shortcomings of the Ml. 

Rather less attention has been paid to the manifold 
shortcomings of Rasor. In Washington, the unconscious 
assumption is that anything derogatory to the military 
must be true and that the motives of the critic must be 
pure. 

She published a book (The Pentagon Underground) in 
1985, seldom a wise thing for a Reformer to do. In it she 
tells of going in 1981 with a congressional delegation to 
Fort Hood, Tex., to see the Ml. She recounts that she 
got into the driver's seat, low in the front of the hull, and 
discovered-gracious !-that the Army had designed the 
tank for midgets! People of normal size couldn't fit in the 
M 1. While she was driving, her head bumped against the 
turret. 

Then, always alert, she discovered manifestation of 
the tank's poor design. She is only five feet, six inches 
tall, she writes, yet "I later had a crew member close the 
hatch while I was in the driver's seat. In order to fit , I had 
to dig my chin into my chest and put myself in an almost 
impossible driving position." 

I had the same problem until I adjusted the seat. 
At five feet, eleven inches , I have no difficulty fitting 

in the tank. Not only didn't she know about the adjust
able seat, but apparently wasn ' t interested. The book 
was published in 1985, and the trip had been made in 
1981, allowing ample time to make a telephone call. Her 
whole book is full of such tales. In one priceless passage, 
she asserts that Army Public Affairs in the Pentagon 
couldn't tell her where Fort Hood-a huge base-is 
located. Thus do we influence policy in Washington. 

Now, various aspects of the Ml can be criticized or at 
least argued about by people who know something 
about tanks. It is heavy and getting heavier. It uses a lot 
of fuel. The tracks wear rapidly. How well the elec
tronics will hold up in extended combat is questionable. 
The turbine exhaust may produce an excessive IR sig
nature. These are adult questions, mostly involving con
scious trade-offs that may turn out to have been bad 
trade-offs. But saying that the driver doesn't fit? 

Ignorance of such monumental proportions is habitu
al among Reformers. Years ago, when I came to the 
military beat, I was given, at Rasor's outfit, a briefing by 
Pierre Sprey, a Reformer and universal expert, about the 
defects of the tank. Sprey proceeded to tell me many 
terrible things about the Ml. 

The general tone of his exposition struck me as im
plausible. I grew up at Dahlgren Naval Weapons Lab, a 
naval research base, and graduated in 1966 from the 
Marine Corps light-armor school at Camp Pendleton. 
Sprey 's notions bore no relation either to the military I 
had been in or to the engineers I had known in high 
school. On the other hand, I didn't trust the Army. While 
the services had done little , if any, outright lying to me , 
on many occasions they had done some pretty heavy 
interpretation of the evidence. 

Having been duly Spreyed, I showed up at Fort Knox 
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with my calculator, stopwatch, and tape measure, confi
dent that the Army wasn't going to fool me with a rigged 
acceleration test , and proceeded to badger the Army 
into letting me actually use the beast-drag-race it over a 
fifty-foot course , fire it on the move, and the rest. My 
real purpo e was to determine who was peddling non
sense, the Reformers or the Army, so I was careful to 
distinguish between things I could personally verify and 
those I couldn't. For example, I trusted the speed of the 
Ml as I measured it over my acceleration course, be
cause the Army wanted the tank to seem fast. I didn't 
trust the speed of the older M60, because the Army 
wanted the M 1 to seem superior and therefore might 
have driven the M60 slowly. This was paranoid on my 
part, I know now, but then I wasn't trusting anybody. 

In every case I could personally verify, from accelera
tion to effectiveness of turret stabilization, the Army's 
version proved correct. 

Sprey had told me, for example, that the Ml was so 
dependent on its electronics that, should they fail, the 
tank couldn't fire. This was typical Reformery. Any
thing technically more advanced than the weaponry of 
World War II doesn't work. I turned off the engine, cut 
the master power, turned the turret with the hand 
cranks , aimed with the auxiliary sight, and twisted the 
manual firing handle. The tank fired . 

When in Doubt, Check the Manual 
None of this establishes that the Ml is a good, bad, or 

mediocre tank. It does establish, however, that one 
should be very careful in accepting what the Reformers 
say. 

Their "misstatements" could easily be avoided. For 
example, they could have learned that the tank will fire 
without electronics. They simply hadn't tried very hard 
to find out. For example, the firing of the gun is ex
plained in the crew's manual, as, for that matter, is the 
dark and mysterious problem of adjusting the seat. 
There are detailed drawings. The manual is in the public 
domain. Before leaving Washington, I had asked Rasor's 
office for their copy. They didn't have one and had never 
read it. 

Before long, one notices a pattern in the pronuncia
mentos of the evangelical Reformers. They mix a robust 
disregard for truth with a well-developed taste for par
ody. Observe that the Reformers do not accuse the 
military merely of bureaucratic ineptitude, poor judg
ment, and inattention in the expenditure of other peo
ple's money-the normal foibles of federal agencies. 
Instead, soldiers are accused of absurdity, of serious 
unfamiliarity with their profession, of behavior ex
plainable only by clinically substandard intelligence, 
and of something bordering on lunacy. This is not analy
sis but a sort of literary cartooning. 

Another example of comedic criticism is the assertion 
that the Army builds combat vehicles of flammable ar
mor. The M2 Bradley, a sort of armored personnel car
rier, uses aluminum armor. Various objections may be 
raised to aluminum armor, particularly in naval use (the 
Navy uses it extensively), and there are serious reasons 
for doubting whether the class of vehicles in general or 
the Bradley specifically is militarily advisable-but 
these are grown-up questions. The Reformers, seeking 
to lampoon rather than to describe, have decided that 
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Vievvpoint 

Nibbled Into Mediocrity 
By Gen. T. R. Milton, USAF (Ret.), CONTRIBUTING EDITOR 

Pork-barrel projects and 
other big expenses will prob
ably survive the budget 
wrangle while important pro
grams slow down to levels of 
inefficiency and reduced ef
fectiveness. 

My earliest instruc
tion in the complex
ities of government 
budgeting came 
from one Corporal 
Cracker Brown, an 
immaculate gen
tleman from Geor
gia. Cracker Brown 

had skipped lightly through the edu
cational system, but he had a store of 
shrewd, if basic, knowledge about the 
way the Army and its hierarchy func
tioned. 

Never lose anything small, Cracker 
advised, because the Army will make 
you pay for it. If you are going to lose 
or break something, make it big, like a 
locomotive, cannon, or even an air
plane. That will cost you nothing. It's 
the little things that come out of a 
poor soldier's pocket. 

Cracker Brown disperJsed his 
wisdom during the years of the Great 
Depression, when the US Army could 
scarcely have taken on Mexico, let 
alone a European power, but his 
words would not be so far off the mark 
today. The armed forces are in danger 
of being nibbled back to mediocrity 
by the workings of the Gramm-Rud
man Act. Big things-pork-barrel 
projects and superfluous military 
bases-will survive; the general quali
ty of our forces, and their readiness to 
perform, will suffer. 

During the 1970s, our military was 
in pitiful shape, a fact not lost on our 
European allies. There was an acute 
shortage of spare parts and a scarcity 
of ammunition, and the general level 
of combat readiness was unaccept
ably low by any standard. Arguably, 
our failed attempt to rescue the Iran
ian hostages, the Desert One fiasco, 
can be blamed on that era's poor state 
of training, and that poor training is 
traceable, in part, to a niggardly Op-
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erations and Maintenance (O&M) 
budget. 

These past seven years have seen a 
remarkable change. Today, the men 
and women wearing US uniforms set 
a high standard; the Libyan strike, for 
instance, with its multiple night re
fuelings and split-second interservice 
timing, is evidence of that. The cuts 
soon to come will almost certainly 
start the forces back down the read
iness slope. How far down that slope 
is the only real question. 

The growing budget deficit is 
frightening and is fast weakening the 
image of the United States as a great 
power. The falling dollar sends sig
nals right down to the grass-roots 
level. An airman in Japan, for exam
ple, trying to get by on his devalued
dollar paycheck is acutely aware of 
our economic crisis. It is a long way 
from the days when US forces were 
the envy of those in whose lands they 
served. GI Joe, once the overseas 
symbol of American affluence, is now 
on Poverty Street, cost-of-living ad
justments notwithstanding. 

In all fairness, military pay, com
pared to what it was in former times, is 
generous enough, and in any case, 
the President has put the military 
force structure off limits as a target for 
cuts, so they will fall elsewhere. Be
cause the aim is to reduce annual ex
penditure, not budget authorization, 
the Operations and Maintenance ac
counts will probably take heavy 
blows. Building maintenance, am
munition, spare parts, training exer
cises, and travel money all depend on 
those accounts. So do flying hours, 
the very guts of aircrew readiness. 

In the area of flying hours, a reduc
tion will have repercussions even be
yond reduced readiness. Pilots re
main in the services for a variety of 
reasons, but the challenge and the 
feeling of doing something important 
are certainly high on the list. If flying 
hours are severely cut, morale among 
pilots will drop like a stone, and they 
will begin to look for an exit. Airline 
pay and benefits these days are easily 
competitive with service remunera
tion, and a military pilot can almost 
name the airline of his choice. Pilots 
are already leaving the service in 

alarming numbers, but a sharp reduc
tion in flying hours might well open 
the floodgates. 

In the 1970s, US conventional 
forces may have been a bit question
able, but that was no great worry to 
the allies. NATO had given lip service 
to the strategy of flexible response 
since 1967, all the while putting its 
dependence on US nuclear weapons. 
The underlying purpose of theater 
nuclear missiles-cruise missiles and 
Pershing 11s-was to provide visible 
evidence of an American intention to 
use nukes as necessary. In theory, 
Peacekeepers in Wyoming may pro
vide the same assurance, but Wyo
ming might as well be on the moon so 
far as European visibility is con
cerned. Now we are about to pull out 
the INF, and conventional forces will 
assume a new and urgent impor
tance. A more inappropriate time to 
start American forces down the read
iness slope is hard to imagine. 

Perhaps, as Secretary of Defense 
Frank Carlucci has speculated, our 
force structure is larger than we can 
afford. Sen. Sam Nunn (D-Ga.) has 
even questioned the basic strategic 
rationale behind these forces, accus
ing each of the services-Army, Navy, 
Marines, Air Force-of pursuing its 
own strategy. Maybe he has a point, 
although there has been a distinct 
trend toward interservice coopera
tion in recent years. If there should be 
a serious move toward reducing the 
size of the military establishment, 
however, it must be done with strategy 
and its accompanying commitments 
in mind. Any return to undermanned 
units unable to perform would make 
its own strategic statement, that of a 
United States no longer willing or 
able to serve as the free world's leader. 

Much is at stake in how our military 
comes out of the budget wrangle. If, 
as at least seems possible, the cuts 
are simply unthinking reductions 
across the board, the domestic politi
cal fallout will be minimal. Everything 
will be as before, just slowed down
inefficient and ineffectual. But the ef
fect down the road on European se
curity, to say nothing of our own long
term prospects, will be considerable 
and possibly irreversible. ■ 
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Airman's Bookshelf 

Self-Made Heroine 

Jackie Cochran: The Autobiog
raphy of the Greatest Woman 
Pilot in Aviation History, by Jac
queline Cochran and Maryann 
Bucknum Brinley. Bantam 
Books, New York, N. Y., 1987. 
358 pages. $18.95. 

This book's purpose is revealed in 
its title. Both authors want to con
vince readers that Jackie Cochran, 
who died in 1980, was the greatest 
woman pilot and one of the most in
fluential women of this century. They 
must certainly be credited with doing 
their utmost to prove this thesis be
yond anyone's doubt. 

The book combines interviews of 
Jackie's friends with material written 
by and about Cochran. According to 
Brinley in her author's note, "Jackie 
Cochran was a self-named, self-cre
ated phenomenon ... [and] always 
passionately convinced of any view
point she happened to hold." 

This, then, is both the strength and 
weakness of the book. It is written by, 
about, and for the purpose of present
ing Jackie Cochran in the most favor
able light possible. As Jackie states 
and this autobiography proves, "I've 
always been a very good salesman. 
My whole life has been built on pro
motion and sales, and it doesn't mat
ter whether you are selling washtubs, 
cosmeti cs, or human ideas." 

The selling of this "authentic, 
native-born American heroine" be
gins when Jackie Cochran was eight 
years old. Coming from an undeni
ably deprived background, Jackie did 
not know who her parents were or 
even her exact birthday. Cochran was 
a name she picked out of a phone 
book once she began her climb. 

Much is made of the fact that Floyd 
Odium, her wealthy lawyer/financier 
husband, obtained all the information 
he could find concerning her birth 
and parentage and kept it private in a 
sealed envelope. At his death, it was 
consigned to the fire. There are no 
quotations from anyone other than 
Cochran concerning this early part of 
her existence, and no one else has 
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ever stepped forward to shed light on 
that period of her life. 

The chapters on Jackie learning to 
fly are a delight to read. They are exu
berant and reflect a derring-do indi
viduality that today's advanced and 
expensive machinery has made im
possible. The sky was her element, 
and she was unswerving in mastering 
the principles of flight. Once she 
learned to fly, she used it to her advan
tage. Like Amelia Earhart, she broke 
records and kept herself constantly in 
the public eye. 

There are some interesting revela
tions in this book that deal with the 
financial and political power available 
to Jackie. For instance, Cochran and 
her friends are quick to point out that 
Floyd Odium was still worth some $14 
million immediately after the stock 
market crash of 1929. 

Odium's influence in defense cir
cles led to his involvement in a 1949 
scandal. A Pennsylvania congress
man, James Van Zandt, accused the 
Secretary of Defense, Louis Johnson, 
of bestowing a sweetheart contract 
for the production of the B-36 to Od
ium's company in return for Odium's 
help in the Democratic campaign. Ad
ditionally, the book admits that the 
Odiums later spent approximately 
$30,000 in seven years for the Eisen
howers' personal expenses. 

Odium's financial and political 
clout undoubtedly allowed Cochran 
to exercise considerab le infl uence. 
Time and again the book describes 
how she took out full-page ads and 
exerted political and financial pres
sure to achieve her objectives. 

The book's most important chap
ters deal with her wartime contribu
tions. When World War II broke out, 
Cochran was convinced that she 
could aid the war effort in a major way. 
Her idea was to recruit women for fly
ing training in order to free male pi
lots for combat. For those familiar 
with this effort, these chapters con
tain no new material concerning 
Cochran's establishment and organi
zation of the Women's Airforce Ser
vice Pilots (WASP). 

Furthermore, certain inaccuracies, 
which consistently recurred when-

ever Jackie Cochran related her ver
sion of the WASP's inception, are 
once again repeated. The first of 
these concerns Gen. Henry H. Ar
nold's alleged deception by his staff, 
which led to the formation of Nancy 
Love's Women's Auxiliary Ferrying 
Squadron (WAFS). Correspondence 
preceding Arnold's decision to au
thorize the WAFS exists, and it is 
misleading to continue Cochran's 
version. 

Another historical fiction is 
Cochran's feigned disinterest in 
Love's women pilots. Former WAFS 
members and official records cor
roborate the time and effort Cochran 
spent eradicating this competing 
women's flying organization. In the 
book, one of Jackie's friends de
scribes this feud: "If Jackie Cochran 
was threatened, she'd respond like a 
tigress. And she had an awful lot of 
power. She could be ruthless when 
she wanted to pursue something .... 
People got stepped on en route. She 
especially didn't like competition get
ting too close." 

In addition, Cochran deliberately 
revives the antagonism between her
self and Oveta Culp Hobby, director of 
the Women's Army Corps (WAC). In a 
delightful exchange between Jackie 
and Arnold, the General asks, "How 
would you like to have your girls be
come part of the WAC?" Jackie 
shoots back, "How would you like to 
be back in basic training?" 

Along with an unwillingness to sub
ordinate her own status to that of 
Hobby, Jackie felt that pilots, male or 
female, were "temperamentally differ
ent" from women in the WAC. For 
Cochran, the only way for the WASP 
to join with the WAC was "over my 
dead body." Unfortunately, Cochran's 
inability to subordinate her own inter
ests doomed the WASP and ensured 
its disbandment as soon as the war 
emergency was over-"if Jackie 
couldn't do it her way, she'd just as 
soon not do it anymore." It is regretta
ble that Jackie's insistence on doing it 
"her way" helped to deny women ac
cess to military cockpits for almost 
thirty years. 

The book also provides the ra-
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The World of Video 

EAGLE COUNTRY 
Have you ever dreamed of flying in the 
world's hottest fighter aircraft? The F-
15 Eagle's superior dogfight capabili
ties will keep you at the edge of your 
seat as the F-15's go head-to-head 
against F-14's, F-16's, and F / A-18's. 
This one is for anyone interested in 
aviation! 
ST 6015 85 Min. s59,95 

TOUCH THE SKY 
Christopher Reeve takes you inside 
the cockpit and into the sky with the 
world's fastest and most spectacular 
stunt !lying team, The Blue Angels. 
Experience the Blue Angels' aerobatic 
maneuvers at 550 mph and all six jets 
within three feet of each other! Great 
musical score for the whole family. 
TT 8021 60 Min. s29_95 

AIRSHOW 
Tomcats ... Hornets ... Thunderbolts ... 
Blackbirds; Airshow puts you in the 
pilot's seat of the world's fastest and 
most formidable aircraft. Special USN 
Blue Angels show off their renowned 
precision flying and will give you the 
ultimate power surge. 
SV 0564 60 Min. S29.95 

B--17: THE FLYING FORTRESS 
Narrated by Edward Mulhare. Featur
ing incredible combat footage, this 
award-winning film tells the story of 
the daring daylight bombings that 
changed the course of WWII. 
TT 8057 Color & B/W •19.95 

WILD BLUE YONDER 
The United States Air Force Story: The 
stor;: of the American "Flyboys" from 
the first warplane in 1909 is vividly told 
in this fascinating program. 
MP 1184 45 Min. *29.95 

P-4 7 THUNDERBOLT 
Three government pilot training films 
from the first start-up through 
advanced flight. 
VC 7055 60 Min. •29.95 

from the 

TARGET FOR TODAY 
THE 8th AIR FORCE STORY 
This is the definitive film, utilizing rare 
authentic footage of 24 hours in the life 
of WWll's 8th Air Force bomber crew 
from the first weather report to final 
debriefing. 
VC 7010 90 Min. •29.95 

ADVANTAGE HORNET 
Strap yourself into the F / A-18 Horne~ 
the newest strike-fighter now opera
tional with the US Navy. This is the 
fighter aircraft that is the choice of the 
Blue Angels. Experience the exhilara
tion of flight from tree-top level to 
50,000 feet with unmatched filmed 
sequences. 
ST 6010 62 Min. •59.95 

BATTLE OF RUSSIA 
The Nazi armies are halted at the gates 
of Moscow and Leningrad and suffer a 
stunning defeat with the Battle of 
Stalingrad. 
MP 1075 83 Min. *19.95 

KOREA: THE FORGOfflN WAR 
For the millions of servicemen who 
served in this war, it will always be 
remembered. This is the most com
plete record available on video of 
"MacArthur's War." From the land, air, 
and sea, Korea: The Forgotten War 
chronicles it all. 
FH 2099 80 Min. S29.95 

VIETNAM: 
TIME OF THE LOCUST 

This award-winning compilation on 
the Vietnam War utilizes footage from 
numerous sources, including suppress
ed footage shot by Japanese 
television. 
Warning: This film contains brutal and 
explicit scenes of excessive violence. 
MP 1326 45 Min. s29_95 

15th YEAR OF 
NAVAL AVIATION 

~ad_e in coope~ation with the US Navy, 
m this tape you II see spectacular flight 
demos by the AV-8 Harrier, A-1 O's, F-
14's, and F-15's. Also included is the 
final public performance of the Blue 
Angels in the A-4. One fantastic tape 
to add to your collection! , 
PF 8942 110 Min. *39.95 

THOSE MAGNIFICENT 
FLYING FIGHTING 

MACHINES · 
This thrilling history of the fighter 
plane includes fascinating footage of 
aerial ~ogfights an~ will thoroughly 
entertain anyone with an interest In 
combat or aviation. 
MP 1083 60 Min. 124.96 

HEARTS AND MINDS 
S_u perb ~cademy award winning 
Vietnam film caused quite a conu0-
versy in the 1970's. The footage Is 
unmatched. · 
NE 7618 78 Min. 129.95 

For 24 Hour/Toll~Free 
Service Call Now! 

1-800-338-7710 , ____ , ________ , 
I 

TO ORDER, please send check, money order or credit card (no cash) to: 
FUSION VIDEO I 

I 6730 North S1. - Dept AF 8801 - Tinley Park, IL 60477 
PLEASE SPECIFY VHS or BETA. • I 

I 1-800-338-7710 Inside Illinois 312-532-2050 

Name ! I 
I Address _____ _ ____ I 
I City ___ State __ Zip_._ ___ I 
I I I CASSETTE NUMBERS ' I 
I . . I I . 1 

VHS D BETA D Bill my credit card: D Visa ! D Master Charge I 
: Account Number Expiration Date I 

I 
Authorization Signature of Cardholder I 
Video Cassette Total$ ______ _ I 

I Shipping & Handling $3.95 I 
I TOTALAmount$ --- -- l1Jl" a1>roaldo"11 I odd 7'111 nloo,., 1------------7 .. 





Airman's Bookshelf 

tionale for Jackie Cochran's inability 
and unwillingness to support either 
the integration of women into the Air 
Force Academy or the use of women 
pilots in the Air Force during the 
1970s. To Cochran, there was a differ
ence between men and women. 
"That's what men are for-to be nice 
to us. If you are going to run around 
trying to act like men, they are going 
to treat us like men." 

Unwilling to concede that discrimi
nation occurs, she makes the point 
that she was never competing with 
men for their jobs or abusing the fact 
that she was a woman. The reality is 
that with her political and financial 
connections, it was hard for Jackie 
not to succeed at anything she put 
her mind to. In addition, she was jeal
ous of her records and accomplish
ments. Although she was the first 
woman to break the sound barrier (in 
a Canadian F-86), she was also ada
mant that women should not be al
lowed to fly military aircraft. 

What should not be overlooked in 
this or any book about Jackie 
Cochran's accomplishments was that 
she proved beyond the shadow of a 
doubt that ordinary women could be 
trained to fly any aircraft in the Army 

Air Forces inventory. Cochran and the 
WASP both proved Chuck Yeager's 
statement that "it makes no differ
ence what a pilot's reproductive 
organs are shaped like. It's skill that 
matters." 

-Reviewed by Maj. RitaVic
toria DeArmond, USAFR. 
Major DeArmond is currently 
writing a book on the history 
of women in the Air Force 
that will be published by the 
Office of Air Force History. 

New Books in Brief 
Guadalcanal-The Island of Fire, 

by Robert Lawrence Ferguson. When 
people think of the battle for Guadal
canal, they remember the valiant Ma
rine ground troops and the Marine 
and Navy aviators who carried the 
fight to the skies. Few recall the ef
forts of the Army Air Corps's 347th 
Fighter Group, which faced the Japa
nese with obsolete P-39/P-400 aircraft 
throughout the grueling six-month 
campaign. Author Ferguson, who 
served with the 347th's 67th Fighter 
Squadron "Gamecocks" on Guadal
canal, presents here a gripping ac
count of the men and operations of 
the "Gamecocks," spicing his story 

with excerpts from his diary and many 
never-before-seen com bat photo
graphs. This tribute to the 347th is a 
long-overdue recognition of the ef
forts of the only MC unit to support 
operations on Guadalcanal. With ap
pendices and index. Aero/Tab Books, 
Blue Ridge Summit, Pa., 1987. 288 
pages. $16.95. 

North American F-100 Super Sa
bre, by David A. Anderton. The Super 
Sabre-the "Hun" to enthusiasts
was the Air Force's first front-line su
personic aircraft. Though the Air 
Force was less than eager at first to 
accept the aircraft in its day-fighter 
form, it went on to compile an im
pressive record as a fighter-bomber 
during the Vietnam War. Author An
derton traces the F-100 story from de
velopment through operational histo
ry, touching on such topics as service 
as a Wild Weasel aircraft, operations 
in the ANG, and Huns that flew with 
foreign air forces. Mr. Anderton has 
here assembled the definitive ac
count of the Super Sabre. With pho
tos, appendices, and index. Osprey 
Publishing Ltd.; distributed by Motor
books International, Osceola, Wis., 
1987. 200 pages. $19.95. ■ 

IBLll lNDUltlllH 
3200 Enterprtse SWtit 
Oiipt Ar-2 
Brea, CA 92821 
Tolephone (714) 961-1080 
FAX (714) 524-8725 



Valor 

Valor in Two Dimensions 
Shot down and sur
rounded by the enemy, 
Willard Collins and Del 
Peterson led the crew 
of Spooky 70 in a fight 
for survival. 

BY JOHN L. FRISBEE 
CONTRIBUTING EDITOR 

THE Special Forces camp in A 
Shau Valley, about fifty miles 

northwest of Danang and near the 
Laotian border, came under attack 
by some 2,000 North Vietnamese 
regulars on March 9, 1966. The de
fenders, twenty US Special Forces 
troops and 375 South Vietnamese 
soldiers, were surrounded and 
forced to retreat to a bunker at the 
northeast comer of the outpost. 

Air support and probably air 
evacuation were needed desper
ately-a difficult operation under 
ideal conditions of terrain and 
weather. But conditions were far 
from ideal. 

The camp was in a mile-wide val
ley surrounded by mountains. 
There was a 400-foot ceiling and a 
steady rain of mortar, rocket, and 
automatic weapons fire that tore up 
the landing strip and pinned the de
fenders in their bunker. They were 
in imminent danger of being over
run. 

At 11:20 on the morning of March 
9, Capt. Willard Collins and his 
AC-47 gunship crew, who had flown 
a mission the previous night, were 
rousted from their beds and dis
patched from Danang to support the 
A Shau garrison. In the right seat of 
Spooky 70 was 1st Lt. Delbert Pe
terson. Other members of the crew 
were 1st Lt. J. L. Meek, navigator; 
SSgt. J. G. Brown, flight engineer; 
and SSgts. J. Turner and R. E. Fos
ter, who manned the 7 .62-mm rapid
fire miniguns. 

Collins and Peterson made two 
unsuccessful attempts to get under 
the clouds. Finally, flying at treetop 

116 

height, they found their way into the 
valley, located the outpost, and 
made a firing pass at the besiegers. 
The vulnerable old AC-47, designed 
in the 1930s as a commercial air
liner, took hits from ground fire as it 
lumbered through the narrow val
ley, flying close to the ground rather 
than at the normal gunship altitude 
of 3,000 feet. 

Any element of surprise that may 
have existed was gone when Cap
tain Collins maneuvered Spooky 70 
into position for a second pass 
through the gauntlet of fire. As they 
approached the bunker, the right en
gine was hit hard and tom from its 
mounts. Collins had no more than 
regained control when the left en
gine was knocked out. 

With superb airmanship, he and 
Lieutenant Peterson brought down 
the bullet-riddled gunship for a 
crash landing on a mountain slope. 
All members of the crew survived 
with minor injuries except Sergeant 
Foster, whose legs were broken by 
the impact. Collins and Peterson 
knew an enemy attack was inevita
ble. Since Foster could not be 
moved, they set up a defense at the 
site, rather than leaving the injured 

gunner and moving to more favor
able terrain. 

The crew, confident that a rescue 
helicopter would answer their call 
for help, repulsed the first attack, 
which came fifteen minutes after 
they hit the ground: Minutes later, a 
second attack was turned back, but 
Collins and Foster were killed in the 
firefight. With only four men left to 
defend a 360-degree perimeter, the 
chance of holding out until that 
chopper came in looked pretty 
bleak. 

A third attack began as the dis
tinctive sound of a USAF HH-43 
competed with the din of battle. 
Muzzle flashes from a heavy ma
chine gun that had been moved to 
within yards of the torn-up gunship 
were clearly visible to Lieutenant 
Peterson, now in command of the 
crew. If the gun were not silenced, 
the chopper would likely be downed 
before it could rescue the four air
men. 

Del Peterson knew it was up to 
him. 

Spraying bullets from his M-16 ri
fle, he charged the gun, which went 
silent as the helicopter dropped 
down to pick up Meek, Brown, and 
Turner, leaving Peterson, whose fate 
was not known, and the two dead 
men behind. 

Delbert Peterson was carried on 
Air Force rolls as missing in action 
until February 1978, when his status 
was changed to killed in action. Dur
ing that period, he was promoted to 
major. Both he and Capt. Willard 
Collins were awarded the Air Force 
Cross posthumously. 

That mission was one of the few 
instances in the Vietnam War when 
both pilots of an aircraft were 
awarded the nation's second-high
est decoration for valor. It was the 
only one in which the awards were 
made for extraordinary heroism in 
both air and ground combat. The 
self-sacrifice of those two men to 
save other members of the crew did, 
indeed, "reflect the highest credit 
upon [them] and the United States 
Air Force." ■ 
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New Vehicle Cost Request 
Year ___ Make ____ ____________ _ 

Model ___ _ _ Body Style __________ _ 

Equipnu:en t Sckcti.01'.I 
Engine D 4 cyl. D 6 cyl. D Other ________ _ 

Transmission D Automatic D Manual 
Air Conditioning D Standard D Auto. temp. control 
Emission D California D High altitude 
Gauges □ Standard D Electronic 
Mirrors □ LH remote D RH manual □ Other _ ___ _ 
Moldings □ Bodyside D Rocker panel □ Other _ _ _ _ 

Paint □ two-tone D stripe 
Power Equipment D Brakes D Steering 

□ Antenna □ Door locks 
D Mirrors D Windows D Tailgate/trunk release 
D Seats _ __ driver _ _ _ passenger ___ bench 

Radio □ AM D AM/fM Stereo 
D AM/f/'1 Stereo with cassette player 
D A/'1/f/'1 Stereo w/cassette & premium sound 

Roof □ full vinyl □ Other ________ _ ___ _ 

Seats □ Bench □ Notchback 55/45 □ 45/45 
□ Bucket □ Other ___________ _ _ 

Seat Trim □ Cloth D Vinyl D Leather 
Steering Wheel □ Tilt D Telescopic 
Tires □ White SW □ Black SW □ Other ___ _ __ _ 

Wheel Covers □ Standard D Wire 
Wheels □ Aluminum D Other _ __________ _ 

W/S Wipers O Inte rmittent D 
Other □ H. D. battery 

□ Bumper guards 
□ Cruise control 
□ Defogger, rea r window 

□ Door edge guards 
□ floor mats (f & R) 
□ Headlamps group 

Rear Window 
□ H. D. cooling 
D Impact strips 
D Console 

□ Glass, tinted 

□ Light group 

□ Visor, illuminated vanity 

□ Luggage rack 

P.iym.<:ut Fl.in 
D I will pay total in cash 
D I will pay over D 36 D 48 D 60 months 

with s _ ___ _ down payment 

D Check enclosed for$ _ _ _ ____ ($7 for each 

new inquiry-payable to PES) 
□ Charge □ AFA/VISA D Other VISA □ MasterCard 
Acct. No. ___________ Exp. Date ___ _ 

Signature ____ ______________ _ 

Name _ _____________ Rank ___ _ 

Address ___ ___________ ____ _ 

City __________ State _ _ _ Zip ___ _ 

Phone H: (_ ) 0 : (_ ) _ _ __ _ 

Mail the New Vehicle Request and $7 for each new car 
inquiry to: AFA Auto Program, c/o PES, Box 208, 
Wauseon, OH 43567. 

For more information ca ll (800) 227-7811, or in Ohio, 
(419) 335-2801. 



''Tactical Air Warfare-
Status and Prospects'' 

In conjunction with Tactical Air Command, AFA is 
sponsoring its fourth annual Symposium to provide 
In-depth assessments of tactical air requirements 
and related topics from research and development 
and hardware to doctrine and the growing Soviet 
threat. Such topics as the Airland Battle, theater 
air defense, defense suppression, tactical command 
and control, electronic warfare, and close air 
support will all be explored extensively. 

In response to many requests, a new streamlined 
format for the Symposium will feature eight top 
experts, four at each half-day session, covering all 
aspects of this important topic but leaving plenty 
of time for "Q and A" periods. 

Additionally, and following the highly successful 
pattern of other AFA symposia, the Thursday eve
ning event will be a sumptuous buffet rather than 
the usual "sit-down" dinner. 

The tentative array of distinguished invited 
speakers includes: 

Gen. Maxwell R. Thurman, USA 
Commander, TRADOC 
Gon. Robert o. Russ, USAF 
Commander, Tact/ca/ Air Command 
Gen. Robert H. Reed, USAF 
Chief of Staff, SHAPE 
Gen. Bernard P. Randolph, USAF 
Commander, Air Force Systems Command 
The Hon. Tidal W. McCoy 
Ass 't Sec 'y of the Air Force 

(Readiness Support) 
L.t. Gen. James P. McCarthy, USAF 
Commander, Eighth Air Force, SAC 
Brig. Gen. James E. Chambers, USAF 
DCS/Ops & Intelligence, Hq. PACAF 

You will not want to miss this topical, important 
Symposium or the many attractions in the Orlando 
area. Space will be llmited, so plan now to attend! 
Registration for all Symposium events is $250 
($275 for non-AFA members). 

For information and registration, call Jim McDonnell 
or Dottie Flanagan at (703) 247-5800. 

REGISTRATION FORM 
A 1988 Air Force Association National Symposium 

''Tactical Air Warfare-
Status and Prospects" 

The Buena Vista Palace Hotel 
Lake Buena Vista, Fla. 
January 21-22, 1988 

Registration closes January 11, 1988. 
No refunds can be made for cancellations after that date. 

Mall this form to: Air Force Association 
1501 Lee Highway 
Arlington, Va. 22209-1198 

Attn: Miss Flanagan 

January 21-22, 1988 
The Buena Vista Palace Hotel 

Lake Buena Vista, Fla. 
(305) 827-2727 

-

Special Nate: AFA 's Central Florida Chapter is 
sponsoring a Golf Tournament on Wednesday, 
January 20, and a black-tie gala on Friday evening, 
January 22. Inquiries about these local events 
should be addressed to the local contact-Mr. Sal 
Belloise (305) 356-6240 (for Golf) or Tommy 
Harrison (305) 351-6824 or Babs Tomlinson 
(305) 851-7860 (for the Gala). 

NAME(Print) ________________________ _ 

nnE ________ _ ________________ _ 

AFFILIATION _______________________ _ 

ADDRESS ____________ _____________ _ 

CITY _______________ STATE _ __ ZIP ____ _ _ 

TELEPHONE: AREA CODE ____ NUMBER ____________ _ _ 

My check covering the Symposium fee for AFA individual or Associate member of $250, payable to the Air Force 
Association, is enclosed. The fee includes one (1) Reception/Buffet ticket. (Note: Fee for nonmember is $275.) 
Mark here __ if an additional guest Reception/Buffet ticket is desired. Enclose $95 for the additional ticket. 



Intercom ~1~ 

By Robin Whittle, AFA DIRECTOR OF COMMUNICATIONS 

AFA's Natlonal Committees 
The makeup of AFA's National Com

mittees for 1987-88 has been deter
mined. The following members have 
been named to serve on the commit
tees. 

• Executive Committee: Sam E. 
Keith, Jr. (Chairman), Martin H. Harris 
(Vice Chairman), George D. Hardy, 
William V. McBride, James M. McCoy, 
Thomas J. McKee, Jack C. Price, Wil
liam L. Ryon, Jr., William N. Webb, and 
John 0. Gray, ex officio (nonvoting). 

• Finance Committee: William N. 
Webb (Chairman), Charles H. Church, 
Jr. (Vice Chairman), John R. Alison, 
George H. Chabbott, Oliver R. 
Crawford, R. L. Devoucoux, Thomas 
W. Henderson, Charles D. Taylor, and 
Sam E. Keith, Jr., ex officio (voting). 

• Membership Committee: Walter 
E. Scott (Chairman), John Beeman, 
Amos L. Chalif, Raymond D. Chuvala, 
Joseph R. Falcone, William J. Gibson, 
Jan M. Laitos, James P. LeBlanc, 
Bryan L. Murphy, Jr., Sam E. Parish, J. 
Michael Phillips, Maureen G. Reyling, 
James E. "Red" Smith, and Sam E. 
Keith, Jr., ex officio (voting). 

• Constitution Committee: Edward 
J. Monaghan (Chairman), Lee C. Lin
gelbach (Vice Chairman), Anthea L. 
Germano, David L. Graham, Paul G. 
Markgraf, Arley McQueen, Jr., Ber
nard A. Walters, Herbert M. West, Jr., 
and Sam E. Keith, Jr., ex officio (vot
ing). 

• Resolutions Committee: Thomas 
J. McKel[' (Chairman), George D. 
Hardy, Martin H. Harris, Sam E. Keith, 
Jr., William V. McBride, James M. 
McCoy, Jack C. Price, William L. Ryon, 
Jr., William N. Webb, and John 0 . 
Gray, ex officio (nonvoting). 

• Audit Committee : Richard H. 
Becker (Chairman), Earl D. Clark, Jr., 
George M. Douglas, Arthur McFad
den, Hugh W. Stewart, A. A. West, and 
Martin H. Harris, ex officio (nonvot
ing). 

• Communications Committee: 
Thomas J. Hanlon (Chairman), Jack 
Flaig (Vice Chairman), Donald D. 
Adams, Joseph E. Assaf, Daniel F. 
Callahan 111, Robert L. Carr, Toby J. 
duCellier, William A. Solemene, 
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Harold Strack, Roy P. Whitton, and 
Sam E. Keith, Jr., ex officio (voting). 

• Long-Range Planning Commit
tee: James M. McCoy (Chairman), E. 
F. Faust, Frank M. Lugo, Craig R. 
McKinley, Ellis T. Nottingham, Philip 
G. Saxton, William J. Schaff, Mary 
Ann Seibel, William W. Spruance, 
Walter G. Vartan, Sam E. Keith, Jr., ex 
officio (voting), Capt. Steven F. Maur
mann, USAF, ex officio (nonvoting), 
and CMSgt. Norman T. Parnes, USAF, 
ex officio (nonvoting). 

• Science and Technology Com
mittee: Robert T. Marsh (Chairman), 
Dr. Thomas E. Cooper, Charles G. Du
razo, H. B. Henderson, Albert C. 
Pierce, Vic Reis, Wayne Schroeder, 
Henry C. Smythe, Jr., John C. Toomay, 
George R. Weinbrenner, and Sam E. 
Keith, Jr., ex officio (voting). 

• Advisors: (Air Force Reserve) Maj. 
Gen. William L. Copeland, USAFR; 
(Air National Guard) Brig. Gen. 
Wilbert T. Stewart; (Civil Air Patrol) 
Kenneth A. Rowe; (Civilian Person
nel) Pat L. Schittulli; (Enlisted Coun
cil) CMSgt. Norman T. Parnes; (Junior 
Officer Advisory Council) Capt. Joel 
Maynard; (Junior AFROTC) Dr. Ken 

Daly; (Senior AFROTC) Col. David S. 
Penniman; (Medical) Brig. Gen. 
Robert A. Buethe, Jr.; (Veterans) Lt. 
Gen. John P. Flynn, USAF (Ret.); and 
(Retiree Council) CMSAF (Ret.) Sam 
E. Parish. 

On the Scene 
When Wright-Patterson AFB near 

Dayton, Ohio, was selected by the Air 
Force Secretary and Chief of Staff to 
serve as the official host for the Air 
Force's "Festival of Flight" fortieth an
niversary celebration last September, 
AFA's Wright Memorial Chapter be
came a key player, reports Chapter 
President BIii Schaff (see December 
'87 "Intercom," p. 115). The Chapter 
combined its annual awards banquet, 
which honors top military and civilian 
personnel from Wright-Patterson 
AFB, with the "Festival of Flight" 
luncheon. Forty-six AFA Community 
Partners supported the event, which 
was well attended. 

Featured speaker at the luncheon 
was Gen. Alfred G. Hansen, AFLC 
Commander. Chapter award winners 
honored at the luncheon were Out
standing Senior Military Officer Lt. 

Last September, AFA National President Sam E. Keith, Jr., and his wife, Mary Sue, 
attended the Air Force's "Festival of Flight" fortieth anniversary celebration at Wright
Patterson AFB, Ohio. With Mr. and Mrs. Keith Is Wright Memorial Chapter President 
Wllllam J. Schaff (right). See Item. 
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Col. (Col. selectee) Donald L. Krump, 
4950th Test Wing; Outstanding Com
pany Grade Officer Capt. David E. An
drews, ASD/Propulsion Moderniza
tion Program; Outstanding Noncom
missioned Officer SMSgt. Michael T. 
Jackson, ASD/Aeronautical Systems; 
Outstanding Civilian Executive John 
P. Maiorano, AFLC/Engineering Man
agement Directorate; and Outstand
ing Civilian Manager David C. Fay, 
Foreign Technology Division of AFSC. 

Others included Outstanding Civil
ian Technician Virginia M. Peters, 
FIT/Health Care Education Division; 
Outstanding Reserve Officer Col. 
Gerald W. Westerbeck, AFLC/Re
serve Individual Mobilization Aug
mentee, Engineering Services; and 
the Outstanding Reserve NCO, 
CMSgt. Stanley C. Booney, Hq. AFLC/ 
Reserve Individual Mobilization Aug
mentee. Top AFROTC Cadet Susan D. 
Lockamy received the Chapter's Ken
neth Puterbaugh Scholarship Award 
of $500 for being the best in her class. 
The award is named for a longtime 
Chapter leader. 

Northern Pinellas County and adja
cent areas along Florida's Gulf coast 
are now represented by AFA's new 
Nathan F. Twining Chapter chartered 
in Palm Harbor last summer, accord
ing to Jim Sunderman, one of the 
founding Chapter leaders. Partici
pants in the chartering ceremonies, 
held at the Tarpon Woods Golf and 
Country Club, were President Mack 
Blevins; then-National Vice Presi
dent/Southeast Region H. Lake 
Hamrick; Vice President Jerry Roth; 
Florida AFA leader Roy Whitton; 
Chapter Treasurer Matt Kurzawa; and 
Mr. Sunderman, who serves as Chap
ter Secretary. At last count, the Chap
ter boasted more than 100 members. 

Clyde W. Jackson, then-Vice Presi
dent of AFA's Thomas B. McGuire, Jr., 
Chapter in New Jersey, presented an 
AFA Community Partner renewal last 
fall to Sue Gazzara, editor of the New 
Egypt, N. J., Press. 

AFA's Tidewater Chapter in the Nor
folk, Va., area recently held a reorga
nizational meeting and celebration of 
USAF's fortieth anniversary at the 
Armed Forces Staff College. Maj. 
Gen. John Doran, Deputy Chief of 
Staff to the Atlantic Command Com
mander in Chief, addressed the meet
ing, reports Chapter leader Bob Hud
son. 

In California, AFA's Fresno Chapter 
sponsored its sixteenth annual 
"Gathering of Warbirds" air show at 
the Madera Airport in August. More 
than 30,000 spectators turned out to 
see barnstormers, skydivers, and 
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The Nathan F. Twining Chapter in Palm Harbor, Fla., was chartered fast summer by H. 
Lake Hamrick, then AFA National Vice President for the Southeast Region. Among 
those attending the ceremony were (from left) Chapter Treasurer Matt Kurzawa, 
Chapter President Mack Blevins, Mr. Hamrick, Chapter Vice President Jerry Roth, 
State Vice President Roy Whitton, and Chapter Secretary Jim Sunderman. 

stunt flyers as well as ground displays 
of historic aircraft and the myriad 
booths and exhibits that have become 
an integral part of this annual show. 

Lloyd R. Leavitt, Jr., Chapter mem
bers were guests of the 104th Tactical 
Fighter Group, Massachusetts Air Na
tional Guard, and were treated to a 
tour of Phelps Collins ANGB, Mich., 
that included a briefing on the A-10 as 
well as a flight-line view of operations 
with an A-10 takeoff and flyover. Col. 
George W. Keefe welcomed Chapter 
President James W. Rau and a group 
of Chapter members that included 
Chapter namesake Lt. Gen. Lloyd R. 
Leavitt, Jr., and his wife. 

AFA Board Chairman Martin H. Har
ris and active AFAer Thomas B. An
thony were among the dignitaries 
who turned out at Bob Hope Village in 
Fort Walton Beach, Fla., last fall to 
honor the comedian and witness the 
unveiling of both a bust of Mr. Hope 
done by sculptor John Lajba and a 
plaque honoring United Technolo
gies Corp. for contributions to help 
build a community center at the Vil
lage. Bob Hope Village is part of the 
Air Force Enlisted Widows Home 
Foundation, Inc., which houses wid
ows of Air Force enlisted people. Mr. 
Anthony is also Vice Chairman of the 
Foundation. 

During the day, an awards cere
mony was held, with Chief Master 
Sergeant of the Air Force James C. 

Binnicker, Mr. Hope, and CINCMAC 
Gen. Duane H. Cassidy doing the 
honors. Honored with the David C. 
Jones Pioneer Award was former Rep. 
Robert L. Sikes. Robert W. Gates re
ceived the Bob Hope Humanitarian 
Award. Other awards were also pre
sented. That evening, Bob Hope 's 
benefit show drew a crowd of more 
than 7,000. 

Also participating in the day's 

AFJROTC Cadet 1st Lt. Michele Hicks 
escorts AFA Board Chairman Martin H. 
Harris during ceremonies at the Bob 
Hope Vl/tage In Fort Walton Beach, Fla . 
Mr. Harris Joined others in honoring Mr. 
Hope's work for the Vlltage. 
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events were Nick Masone, President 
and Chief Executive Officer of the 
Foundation; Bob Hope Village resi
dent Cheri Norman; Foundation 
board members Elmo Ceconi and Dr. 
Leon Pastalan; James F. Boatright, 
Deputy Assistant Secretary of the Air 
Force for Installations, Environment, 
and Safety; Maj. Gen. Richard E. 
Steere, Armament Division Com
mander, Eglin AFB; Maj. Gen. Robert 
Patterson, Twenty-third Air Force 
Commander at Hurlburt Field; Foun
dation Board Chairman Thomas B. 
Mahoney; John McBrien, Air Force 
Sergeants Association President; 
Gloria Pinksaw, AFSAAuxiliary Presi
dent; and Mr. and Mrs. Harry Gray of 
United Technologies Corp. 

AFA's Tacoma, Wash., Chapter 
sponsored its seventh Howard Scott 
Pro-Am Golf Tournament at McChord 
AFB's Whispering Firs Golf Course 
last fall, thanks again to its Communi
ty Partners, the Pacific Coca-Cola 
Bottling Co. and the Klauser Corp. 
This year's event boasted a purse ex
ceeding $13,000 for a full field of fifty
two professionals and 156 amateurs, 
reports Communications Vice Presi
dent Jack Gamble. 

"This event regularly draws some of 
the top professional and amateur 
golfers in the Northwest, but th is 
year-thanks to the SAFECO Classic 
staff-LPGA members Marlene 
Hagge, Dale Eggeling, and Mary Bea 
Porter joined us and were an added 
attraction," Mr. Gamble said. The 
Chapter's newest Community Partner, 
National Distributing Co., put up $500 
for the exciting "closest to the pin" 
contest. Winner was Lou Alleman, 
the 1984 Howard Scott winner, whose 
attempt came within two and a half 
feet of the eighteenth hole. 

"We met all of our objectives in 
staging a quality event while raising 
more than $5,000 for our scholarship 
program, which benefits area cadets 
and the McChord Youth Activities 
Fund," Mr. Gamble said. 

In other Tacoma news, the annual 
Air Force Birthday Ball held on Sep
tember 19 also served to welcome 
Brig. Gen. and Mrs. John Davey to 
the community. General Davey com
mands the newly reorganized 25th Air 
Division and was the featured speaker 
at the event. He updated guests on the 
reorganization of continental air de
fense forces and reviewed USAF ac
complishments on its fortieth anni
versary. 

After the traditional cake-cutting 
ceremony by Kathy Tenoso, wife of 
62d MAW Commander Col. Ed Ten
oso, Marian Sandstrom, wife of then
Chapter President Jack Sandstrom, 
and General Davey, guests danced to 
the music of the Air Force Band of the 
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Pacific Northwest ensemble "The 
Touch of Blue." 

Several AFA chapters have recently 
changed their names, and others are 
newly established. AFA's Jackson
ville, Fla., Chapter has been renamed 
the Falcon Chapter; the Greater Los 
Angeles Airpower is now the General 
Bernard A. Schriever/Los Angeles 
Chapter; AFA's Homestead Chapter is 
now the John W. DeMilly, Jr., Chapter; 
and the former Montgomery-Dela-

Unit Reunions 

Burtonwood Ass'n 
Members of the Burtonwood Association 
are planning to hold reunions in June 1988 
in Burtonwood, England, and in October 
1988 in Oklahoma City, Okla. Individuals 
who were stationed at Burtonwood, En
gland, at any time since 1942 are invited. 
Contact: Molly Matthews, Burtonwood 
Association, 1901 Erskine Dr., Florence, 
Ala. 35630. 

Nagoya/Komaki AB Ass'n 
Veterans who served at Nagoya AB (in
cluding Komaki), Japan, will hold a re
union on May 20-22, 1988, in Nashville, 
Tenn. Contact: Art Haley, P. 0. Box 181, St. 
Bethlehem, Tenn. 37155. Phone: (615) 
647-3262. 

Night Fighters 
Night Fighters of World War II will hold 
their biennial convention on May 1-6, 
1988, at the Riviera Hotel in Las Vegas, Nev. 
Contact: Alvin E. "Bud" Anderson, 8885 
Plumas Circle, D-1116, Huntington Beach, 
Calif. 92646. Phone: (714) 960-9058. 

RAF Station Manston 
Units that were assigned to RAF Station 
Manston (Kent, England) will hold a re
union on May 21-23, 1988, at RAF Station 
Manston, England. Contact: Maj. Milton J. 
Torres, USAF (Ret.), 11200 S. W. 99th Ct., 
Miami , Fla. 33176. Phone: (305) 238-3342. 

2d Ferrying Group 
Air Transport Command's 2d Ferrying 
Group (now the Wilmington Warrior Asso
ciation), which was based at New Castle 
AAB, Del., during World War II, will hold a 
reunion on April 7-9, 1988, on South Padre 
Island, Tex. Contact: Ray Kuhlman, 7 
Springwood Lane, Kinston, N. C. 28501. 
Phone: (919) 522-0356. 

3d Emergency Rescue Squadron 
The 3d Emergency Rescue Squadron will 
hold a reunion on September 9-11, 1988, 
at the Ramada Inn in Grand Island, Neb. 
Contact: Warren Wegner, Box 202, Central 
City, Neb. 68826. Phone: (308) 946-2085. 

3d Tactical Fighter Wing 
Vietnam veterans of the 3d Tactical Fighter 

ware Valley Chapter is now AFA's Free
dom Chapter. Ne\'.\' AFA chapters in
clude the Ventura County Chapter in 
Camarillo, Calif., led by President 
Thomas E. Pierce; the Wilmington 
Chapter in Wilmington, Del., led by 
President Richard E. Kyle; AFA's 
Bucks County Chapter in Bensalem, 
Pa., led by President Harry G. Hollen
bach; and the University Chapter in 
Newark, Del., led by President James 
J. McAlpin. ■ 

Wing have postponed their reunion from 
spring 1988 (as announced in the Novem
ber '87 issue) to summer 1988. Contact: Lt. 
Col. Jack Doub, USAF (Ret.), P. 0. Box 
27026, San Diego, Calif. 92128. 

11th Bomb Group 
Members of the 11th Bomb Group will 
hold a reunion on May 18-29, 1988, in St. 
Louis, Mo. Contact: Robert E. May, P. 0. 
Box 637, Seffner, Fla. 33584. Phone: (813) 
681-3544. 

21st Troop Carrier Squadron 
Members of the 21st Troop Carrier Squad
ron will hold a reunion on June 17-20, 
1988, in Colorado Springs, Colo. Contact: 
Floyd Smith, P. 0. Box 1605, Eagle River, 
Alaska 99577. Phone: (907) 694-9414. 

29th Air Service Group 
The 29th Air Service Group, Thirteenth Air 
Force, will hold a reunion in July 1988 in 
Indianapolis, Ind. Contact: Frank Pace, 
315 W. 15th St., Dover, Ohio 44622. 

Class 41-B 
Members of Flying Cadet Class 41-B (Max
well Field, Ala.), Southeast Training Com
mand, will hold a reunion on May 6-8, 
1988, in Orlando, Fla. Contact: Lt. Col. 
Floyd B. Whitlow, USAF (Ret.), 5353 Arling
ton Expressway 12-A, Jacksonville, Fla. 
32211. 

Classes 44-H/I/J 
Former Army Air Forces Pilot Classes 44-
H, 44-1, and 44-J will hold a reunion on 
April 16-20, 1988, in Biloxi, Miss. Contact: 
Col. William A. Boutwell, USAF (Ret.), 220 
N. Shore Dr. W., Biloxi, Miss. 39532. 

49th Pursuit Squadron 
Members of the 49th Pursuit, Fighter, and 
Fighter-Interceptor Squadron will hold a 
reunion on April 28-30, 1988, in Tucson, 
Ariz. Contact: S. D. Huff, 3200 Chetwood 
Dr., Del City, Okla. 73115-1933. Phone: 
(405) 677-2683. 

Class 54-G 
Members of Aviation Cadet Class 54-G will 
hold a reunion in September 1988 in Reno, 
Nev. Contact: Maj. Don Mikler, USAF (Ret.), 
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This Is AFA 
The Air Force Association is ana independent, nonprofit, aerospace organization serving no personal, political, or commercial 

interests; established January 26, 1946; incorporated February 4, 1946. 

OBJECTIVES: The Association provides an organization through 
which we as a free people may unite to address the defense responsibili· 
ties of our nation imposed by the dramatic advance of aerospace technolo
gy; to educate the members and the public at large in what that technology 

PRESIDENT 
Sam E. Keith, Jr. 
Fort Worth, Tex. 

BOARD CHAIRMAN 
Martin H. Harris 
Winter Park, Fla. 

can contribute to lhe security of free people and lhe betterment of 
mankind; and to advocate military preparedness of the United Slates 
and its allies adequate to maintain the security of the United States and 
the free world. 

SECRETARY 
Thomas J. McKee 

Bethpage, N. Y. 

,. 

TREASURER 
William N. Webb 

Midwest City, Okla. 

NATIONAL VICE PRESIDENTS 
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Information regarding AFA activity within a particular state may be obtained from 
the Vice President of the Region in which the state is located. 

Donald D. Adams 
FirsTier, Inc. 
17th & Farnam 
Omaha, Neb. 68102 
( 402) 348-7905 

Midwest Region 
Nebraska, Iowa, Missouri, 
Kansas 

Offver R. Crawford 
P. 0. Box 2024 70 
Austin, Tex. 78720 
(512) 331-5367 

Southwest Region 
Oklahoma, Texas, 
New Mexico 

Charles G. Durazo 
1725 Jefferson Davis Hwy. 
Suite 510 
Arlington, Va. 22202 
(703) 892-0331 

Central East Region 
Maryland, Delaware, District of 
Columbia, Virginia, West 
Virginia, Kentucky 

Joseph R. Falcone 
14 High Ridge Rd. 
Rockville, Conn. 06066 
(203) 875-1068 

New England Region 
Maine, New Hampshire, 
Massachusetts, Vermont, 
Connecticut, Rhode Island 

Jack Flalg 
P. 0. Box 375 
Lemont, Pa. 16851 
(814) 238-4212 

Northeast Region 
New York, New Jersey, 
Pennsylvania 

WIiiiam J. Gibson 
5214 Pierce Ave. 
Ogden, Utah 84403 
(801) 479-4885 

Rocky Mountain Region . 
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David Graham 
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(714) 720-6131 
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California, Nevada, Arizona, 
Hawaii, Guam 

James P. LeBlanc 
3645 Mon roe St. 
Mandeville, La. 70448 
(504) 626-4516 
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Mississippi, Alabama 

Paul G. Markgraf 
2101 East 3d St, 
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(612) 735-4411 
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Edward J. Monaghan 
2401 Telequana Dr. 
Anchorage, Alaska 99503 
(907) 243-6132 
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Montana, Washington, Idaho, 
Oregon, Alaska 

James E. "Red" Smith 
P. 0. Box 765 
Princeton, N. C. 27569 
(919) 936-9361 

Southeast Region 
North Carolina, South Carolina, 
Georgia, Florida, Puerto Rico 

Waller G, Varian 
230 W. Superior St. 
Chicago, Ill. 60610 
(312) 644-8216 

Great Lakes Region 
Michigan, Wisconsin, Illinois, 
Ohio, Indiana 

NATIONAL DIRECTORS 

John R. Alison 
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George D. Hardy 
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Los Angeles, Calif. 
Victor R. Kregel 
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Frank M. Lugo 
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James M. McCoy 
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Craig R. McKinley 
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Arley McQueen, Jr. 

Wells, Me. 
J. B. Montgomery 
Los Angeles. Calif. 

Bryan L. Murphy, Jr. 
Fort Worth, Tex. 

Edward T. Nedder 
Hyde Park, Mass, 

J. GIibert Nettleton, Jr. 
San Diego, Calif. 

Ellis T. Nottingham 
Atlanta, Ga. 

Sam E. Parish 
Mount Airy, Md. 

J. Michael Phillips 
Grand Forks, N. D. 

Jack C. Price 
Cleariield, Utah 
WIiiiam C. Rapp 

Buffalo, N. Y. 
Julian B. Rosenthal 

Atlanta, Ga, 
WIiiiam L. Ryon, Jr. 

Cabin John, Md. 
Philip G. Saxton 

Portland, Ore. 
Peter J. Schenk 
Pinehurst, N, C. 
Walter E. Scott 

Dixon, Calif. 
Mary Ann Seibel 
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Joe L. Shosid 

Fort Worth, Tex. 
C.R. Smith 

Annapolis, Md. 
WIiiiam W. Spruance 

Marathon, Fla. 
Thos. F. Stack 
Hillsboro, Calif. 

Edward A. s,eam 
Redlands, Calif. 

James H. Straube! 
Fairiax Station, Va. 
Harold C. Stuart 

Tulsa, Okla. 
James M. Trail 

Sun Lakes, Ariz. 
A. A. West 
Hayes, Va. 

Herbert M. West 
Tallahassee, Fla. 
Edward I. Wexler 
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Bellevue, Wash, 
John 0 . Gray 
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Unit Reunions 

P. 0. Box 321, Hadlock, Wash. 98339. 
Phone: (206) 385-3826. 

69th Fighter Squadron 
Members of the 69th Fighter Squadron 
(Werewolves), Fifth Air Force, will hold a 
reunion on May 13-16, 1988, in Colorado 
Springs, Colo. Contact: George E. Mayer, 
7445 Thomas Ave. S., Richfield, Minn. 
55423. Phone: (612) 866-6073. 

73d Bomb Wing Ass'n 
The 73d Bomb Wing will hold a reunion on 
May 12-15, 1988, at the Hyatt Orlando Ho
tel in Orlando, Fla. Contact: Glenn E: 
McClure, 73d Bomb Wing Association, 105 
Circle Dr., Universal City, Tex. 78148. 

75th Bomb Squadron 
Members of the 75th Bomb Squadron will 
hold a reunion on September 2-3, 1988, in 
Omaha, Neb. Contact: Willard A. Thomas, 
1588 W. 25th Ave., Eugene, Ore. 97405. 
Phone: (503) 484-9900. 

75th Fighter Squadron 
The 75th Fighter Squadron, 23d Fighter 
Group, Fourteenth Air Force, will hold a 
reunion on May 27-29, 1988, in St. Louis, 
Mo. Contact: Myron D. Levy, 11933 
Claychester Dr., Des Peres, Mo. 63131. 

414th Bomb Squadron Ass'n 
The 414th Bomb Squadron, 97th Bomb 
Group, will hold a reunion on August 
24-26, 1988, in Cedar Rapids, Iowa. Con
tact: C. A. Merlo, 7335 Neckel, Dearborn, 
Mich. 48126. 

448th Bomb Group Ass'n 
Members of the 448th Bomb Group will 
hold a reunion on October 6-9, 1988, dur
ing the Confederate Air Force AIRSHO '88 
in Harlingen, Tex. Contact: Leroy J. Eng
dahl, 1785 Wexford Dr., Vidor, Tex. 77662. 

475th Fighter Group 
The 475th Fighter Group "Satan's Angels" 
will hold a reunion on May 12-15, 1988, at 
the Crowne Plaza Hotel in Dallas, Tex. Con
tact: Col. John Loisel, USAF (Ret.), 2504 
Overcreek Dr., Richardson, Tex. 75080. 
Phone: (214) 238-0398. 

501 st Air Force Band 
Members of the 501st Air Force Band are 
planning to hold a reunion on May 1-4, 
1988, at the Hale Koa Hotel at Fort De
Russy in Waikiki, Hawaii. Contact: Larry 
Trautman, 14718 Dunbar Lane, Wood
bridge, Va. 22193. Phone: (703) 680-3952. 

820th Bomb Squadron 
The 820th Bomb Squadron, 41st Bomb 
Group, Seventh Air Force, will hold a re
union on May 19-22, 1988, at the Fort 
Magruder Inn in Williamsburg, Va. Con
tact: William W. Childs, 3637 Patsy Ann Dr., 
Richmond, Va. 23234. Phone: (804) 
275-6012. 

920th Air Refueling Squadron 
The 920th Air Refueling Squadron will 
hold a reunion on April 29-May 1, 1988, in 
Fort Worth, Tex. Contact: Maj. Gordon S. 

AIR FORCE Magazine / January 1988 

Fish, USAF (Ret.), 206 Valley Ranch Rd., 
Weatherford, Tex. 76086. 

Phu Cat AB, Vietnam 
I would like to hear from members of 

units that served at Phu Cat AB, Vietnam, 
who would be interested in holding a re
union. 

Please contact the address below. 

Class 48-A 

John F. Forgette 
2400 Donovan Ave. #73 
B~llingham, Wash. 98225 

I would like to hear from members of 
Officer Candidate School Class 48-A at 
Lackland AFB, Tex., who would be inter
ested in holding a reunion in June 1988. 

Please contact the address below. 
Lt. Col. Andrew M. Hudak, 

USAF (Ret.) 
4331 Old Dominion Rd. 
Orlando, Fla. 32812 

Phone: (305) 855-0449 

Class 72-06 
I would like to hear from members of 

Undergraduate Navigator Training Class 
72-06 (Mather AFB, Calif.) for the purpose 
of holding a reunion. 

Please contact the address below. 
Michael W. Haines 
508 Cherry St. 
Negaunee, Mich. 49866 

Phone: (906) 475-6118 

SAC Museum, Bellevue, Nebraska 

"The 55th Fighter Group 
Reunion in Omaha was a 
smashing success. These peo
ple really know haw to treat 
veterans. Everything was per
fec~ in fact we're returning 
to Omaha in '89." 

Regis EA. Urschler 
Brig. Gen (Ret) 

FOR THE 
COLLECTOR ... 

Our durable, 
custom-designed 
Library Case, in 
blue simulated 
leather with si Iver 
embossed spine, 
allows you to 
organize your 
valuable back 
issues of 
AIR FORCE 
chronologically 
while protecting 
them from dust 
and wear. 

Mail to: Jesse Jones Industries 
499 E. Erie Ave., Dept. AF 
Philadelphia, PA 19134 

Please send me _____ Library 
Cases at $7.95 each, 3 for $21.95, 6 for 
$39.95. (Postage and handling $1.00 addi
tional per case, $2.50 outside U.S.A.) 

My check (or money order) for$ __ _ 
is enclosed. 

Charge card orders available-call toll-free 
1-800-972-5858. (Minimum $15 order.) 
Name __________ _ 

Address _________ _ 

City __________ _ 

State _ _____ Zip _ _ _ 

for complete information on 
the "perfect reunion" 
contact: 
Reunions 
Greater Omaha Convention 
& Visitors Bureau 
1819 Farnam Suite 1200 
Omaha, NE 68183 

~ 
800-332-1819 
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NAME 

ADDRESS 

Let us know your new 
address six weeks in 
advance so that you 
don't miss any copies 
of AIR FORCE. 

Clip th is form and 
attach your mailing 
label (from the plastic 
bag that contained this 
copy of your maga
zine) , and send to: 

Air Force Association 
Attn: Change 
of Address 
1501 Lee Highway 
Arlington, VA 
22209-1198 

Please print your NEW 
address here: 

CITY, STATE, ZIP CODE 

A Ladies AFA Stickpin 14K Gold with 
AFA Logo $16.00 each (specify. 
Member or Life Member.) 

B AFA Buttons set of nine with AFA Logo 
in Two Sizes $25.00 per set or 
$3.00 each 

C AFA Jewelry Complete with full color 
AFA Logos 1 Tie Bar $20.00 each 
2 Tie Tac $10.00 each 3 Lapel pin 
$15. 00 each (specify: Member, Life 
Member, President or Past President.) 

D AFA Flag Pins 25@ $25.00, 
50 @ $45. 00, 75@ $60.00, and 
100 @ $80.00 

TOTAL ENCLOSED 

Unit Reunions 

Reunion Notices 
Readers wishing to submit reunion 
notices to "Unit Reunions" should 
mail their notices well in advance of 
the event to "Unit Reunions," AIR 
FoRce Magazine, 1501 Lee High
way, Arlington, Va. 22209-1198. 
Please designate the unit holding 
the reunion, time, location, and a 
contact for more information. 

89th Bomb Squadron 
I am trying to locate members of the 89th 

Bomb Squadron, 3d Bomb Group, who 
served in New Guinea from 1942-45. I 
would like to organize a reunion. 

Please contact the address below. 
G. John Robinson 
5206 Valley Oak 
Austin, Tex. 78731 

435th Troop Carrier Wing 
Members of the 435th Troop Carrier 

Wing have formed an organization, and we 
are planning to hold a reunion in 1988. The 
organization is open to units that were af
filiated with the 435th from 1947 through 
1979 and that were based at Barksdale 
AFB, La., Bates Field, Ala., Donaldson 

ORDER FORM: Please indicate below the quantity 
desired for each item to be shipped. Prices are subject 
to change without notice. 

Enclose your check or money order made payable to 
Air Force Association, 1501 Lee Highway, Arlington, 
VA 22209-1198. (Virginia residents please add 4% 
sales tax.) 

NAME _____________ _ 

ADDRESS _ ___________ _ 

CITY ______ ________ _ 

STATE _________ ZIP ___ _ 

□ Please send me an AFA gift brochure. 
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AFB, S. C., Homestead AFB, Fla., and 
Miami International Airport, Fla. 

Eligible personnel are urged to contact 
the address listed below. 

The Flamingo Wing Association, Inc. 
1370 N. E. 200th Terrace 
North Miami Beach, Fla. 33179 

Phone: (1-305) 651-5673 

813th Med Air Evac Trans Squadron 
I am looking for World War II flight 

nurses who served with the 813th Medical 
Air Evacuation Transport Squadron. I 
would like to organize a reunion for this 
year. 

Please contact the address below. 
Tammy Barnacastle 
807 Woodland Village 
Birmingham, Ala. 35216 

Phone: (205) 879-1910 

1094th Aviation Depot Group 
Officers based at Manzano, N. M., are 

planning to hold a reunion in October 
1988 and would like to hear from person
nel who were assigned to the 1094th Avia
tion Depot Group, Manzano, N. M., be
tween 1954-59. Names and addresses of 
former members are also needed for a 
forthcoming newsletter. 

Please contact the address listed below. 
B. K. Beckwith 
2945 Gaviota Circle 
Carlsbad, Calif. 92009 

Phone: (619) 753-4311 
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Strong 
and 

Dependable 
Security 

AFA's Eagle Series 
Life Insurance 

As a member 
of the Air Force Association, you can 
make it possible for your loved ones 
to soar as high and as far as you've 
dreamed they would ... even if you're 
no longer there to support them. 

AFA ... your Association ... 

Strong, Dependable Service 
For information and help with any 
problem, youU be served by insurance 
professionals on AFA's own staff ... 
professionals who know your needs and 
care about serving you. 

Get the facts now and compare. 
is proud to sponsor its Eagle Series 
Life Insurance program with higher 
coverage ... and lower cost ... than 
ever before. 

r----------------, 

The coverage? 
Up to $400,000 for both flyers and 
non-flyers. 

The cost? 
As little as $.51 cents per year per 
thousand dollars of coverage. 

Breakthrough Coverage 
for Flyers 

AIR FORCE ASSOCIATION 
Insurance Division 
1501 Lee Highway 
Arlington, VA 22209-1198 

Y£ . Please send me complete 
information about AFA's Eagle 
Series Life Insurance program! 

Name _________ _ 

Rank _________ _ 

Address ________ _ 

City __________ _ 

State _____ Zip ___ _ 

I am □ am not □ a current AFA member. 

I 

AFA's Eagle Series coverage provides 
full scheduled benefits-regardless of 
age-for all deaths caused by non-war 
related aviation accidents ... and one 
half of the scheduled benefit for deaths 
caused by war related aviation 
accidents. L ________________ J 

For Complete Information, mail the coupon today, or 
CALL TOLL-FREE 1-800/858-2003 



Exceptional 
Basic Benefits 
1. Four year basic benefit. Benefits 
for most injuries or illnesses are paid 
for up to a four-year period. 
2. Up to 45 consecutive days of 
in-hospital care for mental, nervous 
or emotional disorders. Outpatient 
care for these disorders may include 
up to 20 visits by a physician or 
$500.00 per insured person each year. 
3. Up to 30 days per year for each 
insured person confined in a Skilled 
Nursing Facility. 
4. Up to 30 days per year (to a 60-day 
life-time maximum) for each insured 
person receiving care through a 
CHAMPUS-approved Residential 
Treatment Center. 
5. Up to 30 days per year (to a 60-day 
life-time maximum) for each insured 
person receiving care through a 
CHAMPUS-approved Special Treat
ment Facility. 
6. Up to five visits per year for each 
insured person to Marriage and 
Family Counselors under conditions 
defined by CHAMPUS. 

And the 
New 'Expense 
Protector' Benefit 
While CHAMPUS Supplement cover
age was originally intended to cover 
the cost of medical services not pro
vided by CHAMPUS, practitioners and 
service institutions may charge fees 
that are considerably greater than 
those approved for payment by 
CHAMPUS. And, because Supplement 
policies traditionally base their pay
ments on the amount paid by 
CHAMPUS, the insured can be left 
with sizable out-of-pocket expenses. 
AFA's ChamPLUS® coverage includes 
a special feature which places a limit 
on these out-of-pocket expenses. 

Called the 'Expense Protector' Ben
efit, this program limits out-of-pocket 
expenses for CHAMPUS covered 
charges in any single calendar year 
to $1,000 for any one insured person 

(or $2,000 for all insured family 
members combined). Once those out
of-pocket expense maximums are 
reached, ChamPLUS® will pay 100% 
of CHAMPUS covered charges for the 
remainder of that year. 

It's an important benefi t that can 
mean significant savings to you and 
your family. 

Who Is Eligible? 
1. All AFA members under 65 years of age wh 
are currently receiving retired pay based upo 
their mili tary serv ice and who are eligible fo1 
benefi ts under Public Law 89-614 (CHAMPU~ 
their spouses under age 65 and their unmarrie 
depe ndent children under age 21, or age 23 
in college. 

An example of the way the 'Expense 
Protector' works follows. Assume you 
are hospitalized for 35 days, that the 
hospital charges you $330 per day and 
that this is $75 per day more than 
allowed by CHAMPUS. This would 
mean that you have an out-of-pocket 
expense of $2,625. With AFA's 'Ex
pense Protector' benefit, your cost 
would be limited to $1,000. All covered 
costs over this amount-for the whole 
calendar year-would be paid by 
ChamPLUS®! 

2. All eligible dependents of AFA members o 
active duty. Eligible dependents are spouses 
under age 65 and unmarried dependent chi! 
dren under age 21 (or age 23 if in college). 
(There are some exceptions for older age chi 
dre n. See "Exceptions and Limitations.") 

Care 

Renewal Provision 
As long as you remai n eligible for CHAMPU~ 
benefits and the Master Policy with AFA remaiI 

AFA ChamPLUS® Benefit Schedule 
CHAMPUS Pays AFA CHAMPLUS® PAYS 

For Military Retirees Under Age 65 and Their Dependents 

Inpatient civilian 
hospital care 

Inpatient military 
hospital care 

Outpatient care 

Inpatient civilian 
hospital care 

Inpatient military 
hospital care 

Outpatient care 

CHAMPUS pays 75% of allowable 
charges 

The only charge normally made 
is a $7 .55 per day subsistence 
fee, not paid by CHAMPUS. 

CHAMPUS covers 75% of out
patient care fees after an annual 
deductible of $50 per person 
($100 maximum per family) is 
satisfied . 

HAMPb • pays the 25% of 
allowable charges not paid by 
CHAMPUS .. . plus 100% of 
covered charges after out-of
pocket expenses exceed $ l , 000 
per person (or $2 ,000 per family) 
during any single calendar year. 

CHAM PLUS" pays the $7 .55 per 
day subsistence fee. 

CHAMPLUS"' pays the 25% of 
allowable charges not paid by 
CHAMPUS after the deductible 
has been satisfied . .. plus I 00% 
of covered charges after out-of· 
pocket expenses exceed $1,000 
per person (or $2,000 per family) 
during any single calendar year. 

For dependents of Active Duty Military Personnel 

CHAMPUS pays all covered 
services and supplies furnished 
by a hospital less $25 or $7 .55 
per day, whichever is greater. 

The only charge normally made 
is a $ 7. 55 per day subsistence 
fee, not paid by CHAMPUS. 

CHAMPUS covers 80% of out
patient care fees after an annual 
deductible of $50 per person 
($100 maximum per family) is 
satisfied. 

CHAMPLU" , pays the greater of 
S7 .55 per day or the $25 hospital 
charge not paid by CHAMPUS. 

CHAM PLUS" pays the $7 .55 per 
day subsistence fee. 

CHAf-.lPL pays the 20% of 
allowablecharges not paid by 
CHAMPUS after the deductible 
has been satisfied . . . plus 100% 
of covered charges after out-of
pocket expenses exceed $1,000 
per person (or $2,000 per family) 
during any single calendar year. 

NOfB: Outpatjent be[\efit cover emergeney room tr'en.tment , doctor bjlfs. p~llfmaceu
tioals , and other profess.ion_al erviu . Th.ere are so e reasonable limitatio.n 'and 
exolu ions for both inpatient and outpatient coverage. Please note these elsewhere in 
the plan description. 



New 'Expense Protector' Benefit! 
in force, tennination of your coverage can occur 
only if premiums for coverage are due and 
unpaid, or if you are no longer an AFA member. 
Your certificate cannot be terminated because 
of the number of times you receive benefits. 

Exceptions and Limitations 
Coverage will not be provided for conditions 
for which treatment has been received during 
the 12-month period prior to the effective date 
of insurance until the expiration of 12 consec
utive months of insurance coverage without 
further treatment. After coverage has been in 
force for 24 consecutive months, pre-existing 
conditions will be covered regqrdless of prior 
treatment Children of active duty members over 
age 21 (age 23 if in college) will continue to 
be eligible if they have been declared inca
pacitated and if they are insured under 
CHAMPLUS® on the date so declared. Cover
age for these older age children will only be 
provided upon a) notification to AFA and b) 
payment of a special premium amount. 

Plan 1 
For Military Retirees 

and Dependents 
QUARTERLY PREMIUM SCHEDULE 

In-Patient Benefits Only 
Member's 
Attained Each 
Age• Member Spouse Child 
Under 50 $22.97 $ 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 

In-Patient .and Out-Patient Benefits 
Under 50 $33.90 $ 61.02 $40.84 

50-54 $46.59 $ 69.87 $40.84 
55-59 $64.41 $ 96.11 $40.84 
60-64 $77.38 $102.15 $40.84 

•Note: Premium amounts increase with the 
member's attained age 

Plan 2 
For Dependents of 

Active Duty Personnel 
ANNUAL PREMIUM SCHEDULE 

In-Patient Benefits Only 
Each 

Member Spouse Child 
All Ages None $ 9.68 $ 5.94 

In-Patient and Out-Patient Benefits 
All Ages None $38. 72 $29. 70 

Coverage After Age 65 
Upon attainment of age 65, the coverage of 
members insured under CHAMPLUS® will auto
matically be converted to AFA's Medicare 
Supplement program so that there will be no 
lapse in coverage. Members not wishing this 
automatic coverage should notify AFA prior to 
their attainment of age 65. 

Exclusions 
This plan does not cover and no payment 
shall be made for: 
• routine physical examinations or 

immunizations 
• domiciliary or custodial care 
• dental care (except as required as a necessary 

adjunct to medical or surgical'treatment) 

• routine care of the newborn or well-baby care 
• injuries or sickness resulting from declared 

or undeclared war or any act thereof 
• injuries or sickness due to acts of 

intentional self-destruction or attempted 
suicide, while sane or insane 

• treatment for prevention or cure of 
alcoholism or drug addiction 

• eye refraction examinations 
• prosthetic devices (other than artificial 

limbs and artificial eyes), hearing aids, 
orthopedic footwear, eyeglasses and contact 
lenses 

• expenses for which benefits are or may 
be payable under Public Law 89-614 
(CHAMPUS) 

Group Polley GMG-FC70 
Mutual of Omaha Insurance Company 

Home Office: Omaha, Nebraska 

Full name of Member_=---,----- -------------------------
Rank Last First Middle 

Address __ N_u_m_,b_e_r _a_nd,...,,.St_re_e_t -------::C,-it-y--------,S::-:t-at_e ______ _,Z=:1:::-P-::C,-o-:-de--

Date of Birth _____ Current Age __ Height __ Weight __ Soc Sec No. ______ _ 
Month/Day/Year 

This insurance coverage may only be issued to AFA members, Please check the appropriate box below: 

□ I am currently an AFA Member. D I enclose $18 for annual AFA membership dues 
(includes subscription ($14) to AIR FORCE Magazine). 

PLAN & TYPE OF COVERAGE REQUESTED 

0 AFA CHAMPLUS' PLAN I (for military retirees & dependents) Plan Requested 
(Check One) 0 AFA CHAMPLUS' PLAN 11 (for dependents of active-duty personnel) 

Coverage Requested 
(Check One) 

Person(s) to be insured 
(Check One) 

PREMIUM CALCULATION 

D Inpatient Benefits Only 
D Inpatient and Outpatient Benefits 

D Member Only 
D Spouse Only 
D Member & Spouse 

D Member & Children 
D Spouse & Children 
D Member, Spouse & Children 

All premiums are based on the attained age of the AFA member applying for this coverage. Plan I premium payments are 
normally paid on a quarterly basis but, if desired, they may be made on either a semi-annual (multiply by 2), or annual 
(multiply by 4) basis 

Quarterly (annual) premium for member (age __ ) 

Quarterly (annual) pre'l'ium for spouse (based on member's age) 

Quarterly (annual) premium for __ children @· $ 

Total premium ehclosed 

S-----
$ ____ _ 

If this application requests coverage for your spouse and/or eligible children, please complete the following information 
for each person for whom you are requesting coverage. 

Names of Dependents to be Insured Relationship to Member Date of Birth (Month/Day/Year) 

(To list additional dependents, please use a separate sheet,) 

In applying 101 lhis coverage, 1 understand and agree lhal (a) cove/age st,all become effective on lhe last day of lhe 
calendar monlh during whlcll my appllcalion together with the proper·amounl is mailed 10 AFA. (b) only hospita l 
confinements (bolh lnpaI/ont and outpatient) or other CHAMPUS•approved services commencing after the effecllve 
date of l r1surancearc covered and (c) any condil ions for wh ich I or my·oHgibfe dependents r11ceived medioaf treatment or 
advlceorhB\'e In.ken prescr ibed drugs or medicine wlthln12 monlhsrr ior to the effecl vedate of this Insurance coverage 
will nol be covered until lhe oxplrallon of 12 consecutive months o Insurance coverage wi thOut medical treatment or 
advice or havlnll taken rrescrlbed drugs or medicine for such condllion~. l•atso unders tand and agree thal all such pre
exlsliog condi tions wil be covered after tnls Insurance has bee" Jn eflect for 24 consecut l•e months. 

Date ____ , 19 __ _ 
Member's Signature Form 6173GH App 

1/88 

Application must be accompanied by a check or money order. Send remittance to: 
Air Force Association, Insurance Division, 1501 Lee Highway, Arlington, VA 
22209-1198 



---------------~ 
Bob Stevens' 

"There I was '' ••• 

I-IAVE YOU ,E;VE:R WOtJDEl<GD WI-IY ANY. 
ONG WOULD -GT4=P OUT Ol=A Pl=RFE"CfLY 
PUNNING AlRPLM>t A MILE OI<~ UP1! 
('>r:::or:zr ~j..jUTf~T~ WILL6lVE YOU A 
LOTOF<GC12.EWVAN-;.WER~MOWEVE~ 
WI-IE~ tr COME:=4 "TV A a.ztPPI..-W ~ MO~
TAUY \VOUNCGPBIRD, CON'T ,tv;,K M1=

"Wl-lYA'2~ WG~ILJNGOUT~''.Bi;CAU6t; 
YOU'LL- E31= TAL.KII\>' TO YO~LF! 

A-t.bE, U.JT~ ~ CONr:LICT waa; 
KNOWfv 10~ ltJCl<tVl01..E' .6lAa.J~OF 

~- Fl...AI(' ... 
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THE:~ Tl-I~ THE~ OFTl--li;;-JUMP-
8< Wl--l06E: 0-IUTE V\OULDN'T OPE=N.AT 
5000' I-IE MET A GLN COMIN' UP_' 

NEY/YOU 
KNOW ANYT1-U NG 

UT ~~I-IUIE~ 

NAW/vou 
KNOWANV
TH ING AiaJLJT 
~~~ ~,,.._ __ 

J 
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Collins GRC-171A(V)4: The Off-the-shelf UHF AM/FM/voice/data/ECCM/Have Quick II radio that 
meets or exceeds the U.S. Air Force GRC-XXX requirement for perfOrmance and delivery. ■ Now 
in production, this colocatable multi-channel NDI transceiver can be field-modified to incorporate 
Have Quick IIA capability. ■ More than 7,000 GRC-171 series radios are used by U.S. DOD agencies and 
international forces for air traffic control and data-link applications. Thus the new GRC-171AM4 will 
minimize logistics support and reduce life cycle costs. ■ For details contact: Collins Defense communications, 
Rockwell International, 350 Collins Road N.E., 120-130 Cedar Rapids, Iowa 52498, U.S.A. (319) 395-1600, 
Telex 464-435. Collins ACCO: The Electronic combat Specialists. 



THE F-15: KEY PLAYER 
ON THE USAF TEAM. 

FACT: THE LESS TIME 
OUR FIGHTERS 
NEED FOR 
MAINTENANCE AND 

REPAIR, THE MORE 
READY OUR DEFENSE. 

Air Force fighters must be 
combat-ready around the clock. 
Because a crisis can arise 
anywhere, at any time. That's why 

the U.S. Air Force relies on the 
F-15 Eagle. The Eagle has proven 
itself to be rough, tough and 
ready to hit more often than any 
other air superiority fighter. 

The Eagle is setting a new level 
of availability in its class. It's also 
setting a new level for sortie 
generation. And, it's proving 
itself much more reliable than 
the aircraft it replaces. 

How do crew chiefs rate the 
Eagle for maintainability and 

reliability? Listen to these Eagle 
Keepers: 

•: .. an excellent aircraft to 
maintain:' 

·: . . a beautiful aircraft. . . no 
other in the world can match it:' 

"The easiest and most reliable 
aircraft I've ever had a chance 
to work on:' 

For a strong defense, America 
counts on the Air Force. And the 
Air Force counts on the F-15 
Eagle. 




