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WHEN NORTHROP DESIGNED IRCM,
IT CHANGED THE COURSE OF MISSILES.

Disrupting guidance circuitry
in a hostile missile and diverting
its course is one of the many
techniques used by Northrop to
protect pilots and their aircraft.
These countermeasures methods
are packaged in a full range of
new generation IRCM systems.

Modularized Infrared Trans-
mitting Set (MIRTS) provides
protection for fighters, helicopters
and transports against a variety
of infrared homing missiles.
Modular-designed, software-
reprogrammable to counter
emerging coherent threats.

For strategic, tactical, special
mission and transport aircraft.
IRCM from one of the world's
largest manufacturers of air-
borne jamming systems.

NORTHROP

Making advanced technology work

Defense Systems Division
Electronics Systems Group

600 Hicks Road

Rolling Meadows, IL. 60008 USA

@1985 Northrop Comoratic




“Without the Osprey, the hostages might
still have been with the hijackers.”

“First word of the hijacking set a fast cham of  gram is producing an aircraft that streaks forward
events into motion . at turboprop speeds, providing unmatched rapid-
“Although the afrpnr! was many miles away response capability at very long ranges. Yet, it

the Air Force CV-22s slipped up on LheF"qw Iy, Off, hovers and maneuvers like a helicopter.

quietly. In fact, we were on top of them before they redit the Bell Boeing TiltRotor Team for turn-
could react. The Ospreys gave usclandestine pre- inga challenging conceptinto a startling reality.
cision and surgical acouragy There was U g e TiltRotor will bring speed and range you'd
r*dsu#iih,fdrmmg the hostages. A need in a fast combat transport. It can reach up
“Maybe, just maybe, this kind of reSpOHSP will  high or race across the terrain at treetop level.

send'terrorists a message: Usmg inmocent peop!v And it will rewrite mission profiles like no
for your purposes just won rworkiany more.” other aircraft in the world, ushering in a new era
It's pmslr}le/ This Department of the Nayy pro-  in special operations aviation.
)

/ Y\ Bell Boeing
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In space: looking back to look forward.

What can the nature and  reported on electromagnetic
origin of the universe tell us  activity near Jupiter and
about the future of Earth>  Saturn—Voyager 2 went on

To belp answer that to Uranus, some 2 billion o e
question, we make craft and  miles from Earth. That was :
instruments for traveling nine years after launch; |
billions of miles in space next destination, Neptune, ,
and seeing as far as 15 in 1989. These are but a |

billion years back in time.  few results of Martin ;
Martin Marietta was the ~ Mariettass ability to create

integrator and builder of ~ survivable, mystery-

two Viking landers, which  solving craft and their

sent back remarkable instruments—from concept !

photos of the surface of through mission & 1

Mars, examined soil completion.

samples, and studied
Martian weather and
seismic activity. For the
Voyagers we provided
instrumentation that

Altimeter antenna

Orbit and lorfarmifon

4
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Rocket engine module

Madellan Spacecraft

Mission: map Venus.

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




Viewing the ifant
universe.

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

Hubble Space Telescope

: Satellite Tbe ﬁne poiﬂts Of fine
0 pointing.

Precisely controlled, space-
shanning energy delivery
and collection systems
create difficult pointing and
retargeting challenges,
which we can now
simulate. This new lab is
working toward the
precision to zero in on a
football-size object 3,000
miles away, in support of
the Strategic Defense
Initiative research program.

Fine Pointing Simulator

MARTIN MARIETTA

6801 Rockledge Drive, Bethesda, Maryland 20817, USA




GPS for cost effective,
highly accurate multi-target tracking.

Interstate Electronics Training Ranges, we are
Corporation, the undisputed uniquely equipped to deliver
leader in GPS range tracking GPS solutions to a wide vari-
technology, brings cost effec- ety of range tracking applica-
tiveness and higher accuracy tions, such as re-entry vehicle
to multi-body tracking. Our tracking for SDI.
translator-based GPS tracking We're the people who
system provides an easily brought GPS to the ranges.
implemented approach that And we are the only company
offers significant advantages with experience both as a user
over radar. and developer of GPS-based

Only Interstate could have tracking systems.
created this system. With our Our technology is proven and
years of GPS missile tracking operational. And all the re-
experience, and more recently  quired capabilities are in place,
on the Tri-Service Test and from design to field support.

The first choice in GPS range
tracking remains the best
choice: Interstate Electronics.

For details, contact: Direc-
tor of Business Development,
Range Systems, Interstate
Electronics Corporation,

1001 East Ball Road, Anaheim,
California 92803, Telephone
(714) 758-0500.

INTERSTATE
ELECTRONICS
CORPORATION

A Figgie International Company £

The IEC Edge: Integrity, Experience, Commitment

Copyright © 1986 Interstate Electronics Corporation
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Rethinking Basic Strategy

By John T. Correll, EDITOR IN CHIEF

WL-‘.LL into December, the Pentagon was still laboring to
put final touches on its plan for modernization of the
ICBM force. This will be one of the most important issues to
come before the 100th Congress, which convenes a few days
from now. Specifically, Congress will be considering concepts
for configurations of the new Small ICBM and basing modes
for both the small missile and the MX Peacekeeper. In a larger
sense, though, the deliberations will be about whether and how
ballistic missiles fit into the future defense strategy of the
United States.

Cold logic would suggest that all factions—arms-control
enthusiasts and defense hardliners alike—should agree, at
least in principle, to push ahead vigorously with ICBM mod-
ernization. Even those strategists who predict the obsoles-
cence of ballistic missiles see no realistic alternative to them
for some years yet. And if the United States slackens its efforts
to counter the massive and continuing buildup of Soviet bal-
listic missile forces, there will be no motivation for the Soviets
to take arms-control discussions seriously.

Those arguing the issue, on Capitol Hill and elsewhere, will
have the benefit of a particularly wide-ranging analysis of
strategic force requirements. By the middle of January, the
Joint Chiefs of Staff will present their assessment of President
Reagan’s idea, introduced at the Reykjavik summit, for the
United States and the Soviet Union to make deep cuts in
strategic weapons over the next five years and eliminate bal-
listic missiles totally in ten years. At Reykjavik, Soviet leader
Mikhail Gorbachev responded by repeating his previous call
for the superpowers to rid themselves of all nuclear arms. No
immediate agreement was reached, primarily because Presi-
dent Reagan refused to bargain away his Strategic Defense
Initiative, which he believes will eventually free the world
from the threat of ballistic missiles.

Reykjavik has generated a fundamental reevaluation of stra-
tegic arms requirements, and Congress will be keenly aware of
that as it weighs the ICBM modernization package. Congress
will also have to take into account the feasibility of sweeping,
Reykjavik-style changes. There are major military, political,
and economic questions to be explored. There is widespread
doubt that alternative force structures of sufficient size would
be affordable—and further doubt about their basic adequacy.
In Europe, the news from Reykjavik resurrected concerns
about how firmly the protection of NATO remains linked to the
protection of the United States.

Since World War II, the United States has followed a doc-
trine of strategic deterrence, keeping Soviet military power at
bay mainly by the threat of nuclear retaliation. It has extended
the protection of this strategic power toits allies. The specter of
escalation to nuclear war is omnipresent in any conflict, so the
superpowers have shied away from direct military confronta-
tion. There is no way to know whether this nuclear standoff has
prevented a conventional war that might otherwise have been

6

fought in the past forty years. But one by-product is cert:
The conventional military capabilities of the major po
blocs have not been tested against each other.

The West, having thus avoided head-on challenge by
other side’s first team, has grown too reliant on nuclear we
ons. This is an unhealthy predicament, but it has worked so
and it has kept defense budgets down. Nuclear weapons
unmatched in sheer deterrent effect. As military forces
they are relatively inexpensive. ICBMs, particularly, pu
great deal of striking power on ready alert at low cost. Nucl
forces, however, are not a satisfactory substitute for conwv
tional forces—although the free world has tried to make th
so, with the result that allied theater forces today prov
limited flexibility and few nonnuclear options in any conflici
significant size.

The Soviet Union and the Warsaw Pact have the overwhel
ing advantage of numbers in conventional forces. The West |
traditionally held a quality edge, but the straight conventios
matchup is so unfavorable that the US is compelled to reji
Gorbachev’s proposal, which would ban nonballistic as well
ballistic nuclear weapons.

It is a standard assumption in arms-control circles that t
US and its allies would increase their conventional forces
compensate for any reduction in nuclear forces. That could t
but governments on both sides of the Atlantic are groani
under the burden of their present defense budgets. It is diffic
to imagine them funding double-digit increases in fighter win
and infantry divisions. It is equally difficult to imagine th:
with nuclear arms drawn down on both sides, the Soviet Uni
would hold its conventional forces at constant levels while t
West built toward parity. A key question is whether any fea
ble combination of conventional forces, backed up by nucle:
capable bombers, cruise missiles, and theater aircraft, wou
be sufficient to deter aggression and attempts at intimidati
by the Soviet Union.

Underlying the entire issue, of course, is the degree of con
dence to be placed in the Strategic Defense Initiative. N
everyone shares the President’s faith in it. Former Secretary
Defense James Schilesinger, for example, calls SDI “a colle
tion of technical experiments and distant hopes.” Improv:
defenses would be a worthwhile part of an overall strateg
posture. Perhaps the day will come when defenses alone w
be enough, but no such capability has been demonstrated yc¢

Until SDI is operational and an equitable, thoroughly ve
ifiable arms-control agreement is in place, we will need mo
ern nuclear deterrent forces, including ballistic missiles. It
not presently possible to mount any other response of equ
credibility to Soviet military power.

If we allow that threat to go unanswered, our hand at tl
bargaining table is weakened, perhaps hopelessly so. Ar
more important, our ability to protect our national interes
will be dangerously diminished.
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IN YOUR

Whether youre in the air, on land
or sea, field-proven Collins mili-
tary Navstar Global Positioning
System (GPS) user equipment
meets your precise navigation
requirements.

Qur family of 1-, 2- and 5-channel
GPS equipment has been selected
by the DoD for initial production.
In over 9000 hours of field tests,
we've demonstrated better than 16
meter accuracy, with anti-jam
capability. And we are inserting

OURSELVES -

POSITION.
COLLINSGPS. '~
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the latest technology to keep
Collins GPS state-of-the-art.

Collins new computer - inte-
grated, 75000 sq. ft. manufacturing
facility helps reduce production
costs. And commonality in over
75% of hardware and 90% of soft-
ware helps ensure low life-cycle
costs.

l‘-‘or information on the only com-
plete] é field-tested and proven mil-
itary GPS user equipment, contact:
Collins Government Avionics Divi-

n
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sion, Rockwell International, 400
Collins Road NE, Cedar Ra ids,
Iowa 52498. (319) 395-2208 Telex
464-42]. COLLENGR CDR.

COLLINS AVIONICS

‘l‘ Rockwell

International
...where science gets down to business

Aerospace / Electronics / Automotive
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Carrying on a Great Tradition

General Dynamics’ F-106 delta-winged inter-
ceptor has guarded America’s skies for almost
30 years. Now, the tradition continues with the
selection of the General Dynamics F-16 as
America’s newest Air Defense Fighter.

The results of the ADF competition con-
ducted by the Air Force clearly demonstrate
that in every category — performance, logistics
support and cost — a modified F-16A with en-
hanced avionics, improved radar and the addi-

tion of the AIM-120 AMRAAM and the AIM-7
Sparrow is the most capable fighter for this
mission.

The men and women of the Air National
Guard have always been entrusted with the de-
fense of our country. With the combat-proven
F-16 as their primary fighter, they’ll be better
equipped to carry on their proud tradition.

GENERAL DYNAMICS




AIRMAIL

1@ First Priority
The final paragraph AFA's State-
ant of Policy (see “Government’s
rst Responsibility,” p. 6, November
6 issue) was an appropriate re-
inder that our Constitution was es-
blished in order to provide for the
ymmon defense and to promote the
ineral welfare—not the other way
ound. Unfortunately, as a free and
yen society, we have a history of mili-
ry unpreparedness that could be fa-
| in this nuclear age.
Not many are left who recall the
onths it took to mobilize and train a
ilitary force in World War |, but there
'e many of us who do remember the
buisiana maneuvers of 1941, just a
'w months before Pearl Harbor,
hen sticks were used to simulate ri-
as and trucks were marked as make-
alieve tanks. Some also remember
e Korean fiasco, when B-29 crew
niefs robbed spare parts from each
ther to keep their tired old aircraft
loft.
As a peaceloving, democratic soci-
ty, we have an aversion to military
reparedness, partly because it re-
1inds us of the futility of war and part-
* because of the pressing demands
)r social and economic progress.
hose of us who served must never
llow our elected representatives to
»rget why our founding fathers made
1e defense of our nation their first
riority.
You do a great service in this re-
pect.

Maj. Maurice E. Connor,

USAF (Ret.)
Aptos, Calif.

‘ommissary Privileges

The Enlisted Association of the Na-
ional Guard of the United States
EANGUS) gratefully acknowledges
he support of AFA for our commis-
ary initiative for reservists as stated
1 your “Commitment Is a Two-Way
itreet” policy paper in the November
986 issue.

Our efforts were successful, and
he fourteen-day maximum entitle-
nent (a compromise to the varying
angth of reserve component annual
raining periods) to be used at the in-
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dividual's discretion over a one-year
period of time is contained in the FY
'87 DoD Authorization Act. It has been
a long time in coming.

We firmly believe that the long-
range benefits of this entitlement will
rank with the new GI Bill as an incen-
tive that will sustain our efforts to con-
tinue to maintain the strength and
readiness of the reserve forces into
the next century in the face of
Gramm-Rudman-Hollings austerity.

Alan D. Obermiller
Executive Director
EANGUS

Washington, D. C.

Time for a Change

As a retired regular USAF officer
working for the federal government, |
was happy to see in your November
1986 issue AFA's stand in support of
the removal of the dual-compensa-
tion limitation for retired officers (see
“Commitment Is a Two-Way Street,”
p. 95, November '86 issue).

The 1964 Dual-Compensation Law
was grossly unfair to a small segment
of our retired military population.

With recent changes to both the
federal and military retirement sys-
tems and with older changes to the
regular accession program, which
strives to have its ranks above captain
filled almost entirely with regular offi-
cers, it is time this law be changed.

| would like to learn more about
what steps are being taken to have
this law changed and to offer my sup-
port.

Lt. Col. James H. Steinmeier,
USAF (Ret.)
Baltimore, Md.

Do you have a comment about a
current issue? Write to "Airmail,”
Air Force Magazine, 1501 Lee
Highway, Arlington, Va. 22209-
1198. Letters should be concise,
timely, and legible (preferably
typed). We reserve the right to con-
dense letters as necessary. Un-
signed letters are not acceptable,
and photographs cannot be used
or returned.

Backseat for R&M?

| was totally disappointed in your
November 1986 policy paper
“Modernization in Midstride." Again,
the Air Force R&M 2000 program was
given a backseat in the bus. Coverage
of the program, starting on page 85,
begins with, “In the future . . . "

The senior Air Force leadership
commitment is now—not in the fu-
ture! The Chief of Staff and the Air
Force Secretary made that point on
July 31, 1986, long before your AFA
Convention. The B-52 offensive avi-
onics system that helped that old war-
rior blow the socks off of the competi-
tion in SAC's bombing competition is
now—not in the future. A 4,000-cycle
coreinthe F100 engine is now—notin
the future. Fuel- and oil-quantity indi-
cators going from less than 200 hours
with extensive calibration require-
ments to 18,000-20,000 hours of
failure-free operation with internal
calibration are now—not in the future.
Major electronic components going
from the half-life of a flash bulb to well
over 2,000 hours at reductions in ac-
quisition and life-cycle costs are hap-
pening now—not in the future.

When is the Air Force Association
leadership going to wake up? The
R&M program is not some insidious
predator competing for scarce re-
sources in terms of cost and sched-
ule. It is the very essence of perfor-
mance and always has been. Ask the
troops who launched out of Laken-
heath and Heyford if they want to wait
until the future!

| have watched with increasing frus-
tration the continued perception by
AFA that this R&M thing will pass and
should be put on the back burner
while senior combat commanders
have embraced R&M as a means to
fight and win!

While the senior leadership of the
Air Force is banging away on con-
tractors that we are serious about
R&M, AFA again sent the subtle mes-
sage to aerospace industry: “Wait this
R&M thing out—it will pass!”

Col. Jack Reynolds, USAF

Deputy Ass't to the Commander,
AFLC, for R&M

Wright-Patterson AFB, Ohio
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@ Colonel Reynolds wrote to this col-
umn in July 1985, accusing this maga-
zine of ignoring the R&M issue. As we
pointed out then, AR Force Magazine
has reported the R&M story thor-
oughly.

This Association strongly supports
such initiatives as R&M 2000and in no
way espouses the “wait-it-out” posi-
tion that Colonel Reynolds imputes to
it. The passage in “Modernization in
Midstride” to which he refers, read in
context, is clear and unequivocal on
that point. To believe otherwise is a
willful misreading of AFA’s position.—
THE EDITORS

Propaganda?

As a charter member of the Air
Force Association, | was disappointed
in seeing the 1986-87 AFA Statement
of Policy in the November 1986 issue.

Such phrases as “emasculating al-
ready sparse defense budgets” ap-
pear to be propaganda of the military-
industrial complex rather than a re-
sponsible summary of our national
security needs.

Better the Association should in-
clude a paragraph admonishing the
military to reduce wasteful procure-
ment policies and the defense indus-
try to purge itself of unethical execu-
tives.

Col. Peter P. Dawson,
USAF (Ret.)
La Verne, Calif.

A Job Well Done

Re: “Those Bombing Champs
From Britain” by Wing Cmdr. John
Grogan in the November 1986 issue.

Anyone who doubts the capabili-
ties and commitment of our British
allies would do well to read Wing
Commander Grogan'’s article. How he
and his teammates went about du-
plicating England’s earlier victories in
SAC's Bombing and Navigation Com-
petition, this time with their Tornados,
reaffirms that professionalism, skill,
and esprit are very much alive and
well in today’s RAF.

Competing on the home team’s
“turf,"” struggling with unfamiliar ATC/
FAA rules and constraints, and deal-
ing with SAC's high-level format—
they not only persevered, they left for
home having taught us once again
“how the cow ate the cabbage” in pre-
cision-bombing planning, technique,
and execution.

To Wing Commander Grogan, |
crews, and their compatriots in E
gland—congratulations on a job w
done.

Col. John E. Jordan, USMI(
Huntington Beach, Calif.

Jim Kasler

| was delighted to read the excelle
article on the career of Col. Jim Kas
(see “Valorin Three Wars,” p. 119, A
vember '86 issue).

Like many other young Canadi
fighter pilots, | had the pleasure
flying with Jim Kasler when he w
attached to the Royal Canadian /
Force in the late 1950s as an instru
tor at our F-86 Sabre Operation
Training Unit in Chatham, New Brur
wick. We got to know Jim as a fir:
class gentleman as well as a supe
professional fighter pilot and 2
Force officer.

Over the years, occasional smi
pieces of information in the press ar
conversations with other servir
members have brought Jim to min
but nothing pulled it all together un
the well-written article by Jot
Frisbee.

My congratulations on a mo
thoughtful and well-deserved tribut
Col. Paul A. Hayes
Canadian Forces Air Resen

West Hill, Ontario
Canada

The Duck Lives

As an avid reader of your magazir
for the past seventeen years, | kno
how you strive for accuracy, but tF
November 1986 "Aerospace Worlc
column contained an error.

The O-2 “Duck,” retired in Augu:
by the 507th Tactical Air Control Win
atShaw AFB, S. C., was not the last A
Force O-2. The Air Force Flight Te:
Center at Edwards AFB, Calif., sti
has five operational O-2s. Three a1
assigned to the Center’s 6514th Te!
Squadron at Hill AFB, Utah, and th
remaining two are here at Edward
AFB and are used for range suppo
and chase missions.

As Mark Twain once said in a cabl
from Europe to the Associated Prest
"Reports of my recent death are grea
ly exaggerated.”

Lt. Col. Jerry F. Guess, USA
Edwards AFB, Calif.

® Colonel Guess is correct. W
should have reported that the O-2 ha
retired from squadron service in it
primary mission.—THE EDITORS

The Need for Aerial Refueling

The November 1986 issue of Al
Force Magazine is replete with nu
merous reasons to be optimisti

AIR FORCE Magazine / January 198



Why some servicemen can’t read.

Wet weather or frequent handling
can make it impossible for troops
in the field to recognize the coded
ink markings on plastic-sheathed
wiring. And that’s when the inabil-
ity to read can delay repairs and
endanger valuable electronic
equipment.

Our search for smudge-proof
markings led to laser etching. An
exhaustive study of the entire etch-
ing process enabled us to develop
the right software and marry it to
the appropriate laser hardware.
The result was an etching method
precise enough to yield indelible
numbers without melting through
the plastic.

At Raytheon, we know that
reliability is the ultimate test for

any complex electronic system. It
has to work each and every time.
That’s why we never lose sight of
the fundamentals in developing
and producing such systems. We
avoid shortcuts, And we pay atten-
tion to all the details—right down
to the coding on a cable. It’s why
we can say, at Raytheon, quality
starts with fundamentals,

Precise laser etching is legible under
the worst of field conditions.

P1(A16J)

Raytheon

Where quality starts with fundamentals







about the future of American and al-
lied airpower. Despite each new sys-
tem’'s considerable potential, all are
linked by a common dependence and
critical vulnerability—the need for
aerial refueling.

Whether C-17 or British Tornado,
proper and timely application of to-
morrow's sophisticated weapon sys-
tems requires a “trip to the tanker.” At
present, it is unrealistic to assume
that, in other than a highly region-
specific conflict, adequate tanker
support can be forthcoming. Hence,
the mission capability of strike and
transport aircraft will be severely at-
tenuated.

So long as the bulk of SAC's thirty-
year-old KC-135s remains on the
ground, supporting SIOP alert com-
mitments, the aerial refueling assets
available to theater commanders will
be woefully inadequate. The claim
that the KC-10 is equivalent to three
KC-135s is meaningless when one re-
ceiver is "on the boom" while two oth-
ers flame out alongside, unable to re-
fuel. The reality of combat air refuel-
ing dictates a high boom-to-receiver
ratio, not necessarily a high tanker-to-
receiver ratio.

In any global conflict, the concur-
rent and equally immediate needs of
multinational and multiservice recon-
naissance, transport, air superiority,
strike, and special operations aircraft
will strain American and allied tanker
fleets beyond their capability. Combat
loss of any tanker makes even the
most ideal scenario only tenuously fa-
vorable,

What is needed now is the recogni-
tion by systems acquisition managers
that a larger tanker fleet is essential.
Nations around the world are current-
ly converting Boeing 707s into tank-
‘ers, most of them capable of refueling
three aircraft simultaneously. These
former airliners are available at a frac-
tion of the cost of the development of
a new system. Their commonality in
parts and operation makes them easi-
ly integrated into existing tanker as-
sets.

The Israeli strike against PLO head-
quarters in Tunisia and the American
strike against terroristtargets in Libya
‘are two recent examples that demon-
strate the total dependence of a suc-
~cessful operation on aerial refueling.
Such a history lesson is free. If ig-
nored, the cost can be incalculable.

1st Lt. Robert S. Hopkins Il
USAF
Bunker Hill, Ind.

lli-Conceived Boondoggle?

Your November 1986 issue carried
no less than four articles extolling the
virtues of SDI. It's incredible and ap-
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palling that knowledgeable people
continue to support that fantasy.

Itis understood that it would be un-
wise for the active-duty military to op-
pose the Commander in Chief's pet
project, but to support the folly of
“Star Wars" out of ignorance or for
political or other ulterior motives—to
the serious financial detriment of our
country—is inexcusable.

SDIsimply is not feasible for several
reasons. The sheer magnitude of de-
veloping, deploying, and maintaining
a multilayered defense shield that
could repel an all-out attack from
ICBMs, nuclear bombers, cruise mis-
siles, and SLBMs is a pipe dream and
would be cost-prohibitive. Costs are
estimated at $750 billion. As with
other cost overruns, a trillion-plus
dollars is more likely. We simply can-
not afford to expend that kind of mon-
ey on a program whose effectiveness
is so suspect.

With SDI costs on top of the current
rate of defense spending, we would
have more to fear from economic col-
lapse than from military aggression.

Even if we could manage deploy-
ment, offensive technology would not
stand still. You can be sure that a way
would be found to breach SDI. Given
the less than 100 percent efficiency of
other weapon systems, it is likely that
the Soviets could penetrate the shield
with their existing capabitity. An all-
out attack, including a dozen suc-
ceeding waves of 100 ICBMs each
along the same narrow corridor,
would do the trick.

But the most compelling reason for
the invalidity of SDI would be its in-
ability to protect us from radioactive
fallout. An enemy need only detonate
anumber of dirty nuclear warheads in
the atmosphere over the Pacific just
off our western shores. The westerly
winds will do the rest.

Certainly, we would reap side bene-
fits from the research, but the fact is
that SDI can never protect us from all
the forms of nuclear attack and is
therefore useless. Someone needs to
tell the Commander in Chief the truth
about this ill-conceived boondoggle.

Col. Warren W. Luce,
USAF (Ret.)
Tucson, Ariz.

Hail to the Chief!
| was shocked to see your response
to CMSgt. Arthur DeBaun's letter in

“Airmail” in the November 1986 issue.
Inyour response, you referred to Chief
DeBaun as “Sergeant.”

For so long as | can remember, the
only acceptable form of address for a
chief master sergeant is “Chief.” Fur-
ther, | know of no instance in which
the title "Sergeant” can be used.

For shame!

Eric Lemmon
Lompoc, Calif.

® Mr. Lemmon is correct—THE EDI-
TORS

Jack Broughton

John L. Frisbee's glorious tribute to
Col. Jack Broughton was well timed
for a most deserving individual (see
“Thud Ridge: A Legacy and a Leg-
end,” p. 108, October '86 issue).

While Colonel Broughton was fly-
ing “Thuds” at Takhli, some of usin a
combat support unit were involved in
the buildup on Okinawa. Our unit was
in air defense from Naha AB, a marvel-
ous perspective from which to ob-
serve—from a distance—the F-105s
at Kadena AB just a few miles away.

As air defenders are wont, we also
had our name for the F-105s. Third-
stool rumors among our colleagues
had it that those birds were so heavy
that they could taxi up over an Army
tank, lift the gears, and squash the
beasts. Hence our term “squat-bomb-
ers”!

By whatever name, this heavy
bomber did yeoman service “down
South,” as did its air and ground
crews.

David C. Phillips
Spring Valley, Calif.

Education on the Block?

Your recent special section in the
October 1986 issue on “USAF's Top
Issues” was excellent as far as it went,
but, unfortunately, it was incomplete.
Now we know the top issues in the Air
Force, but what can we expect to see
cut to provide the funds to support
these top issues? Sadly, | believe we
will have to endure greater cuts in
those “soft” areas, as defined by bud-
geteers. Normally, education pro-
grams are one of the first things to be
cut. It appears it is going to be the
same again this time.

Funded education has again been
put lower on the priority lists than ad-
vanced technology weapon systems,
but who is going to bring those sys-
tems on board if our people aren't
properly educated? There are proba-
bly as many reasons that funded edu-
cation is low on the lists as there are
people to ask. Most commonly, the
reason for cutting education before
hardware is that “the mission is to fly
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and fight." Education is neither of
these. Additionally, you can cut edu-
cation for a period without seeing any
real effects.

But, over the long run, if you reduce
education, you will reduce readiness.
Cutting funded education programs
.produces short-term fiscal savings
and long-term disasters. The point is
that education is the “seed corn” of
the future. If we cut education to sup-
port near-term projects, we are doom-
ing our successors to long-term prob-
lems.

So when we look at the top issues,
we need also to look at the “costs” in
terms of what we don't buy. The cost
of not buying good education may be
too high a price for us to pay.

Maj. David E. Muhleman, USAF
Montgomery, Ala.

322d Bomb Group

{am an Air Command and Staff Col-
lege student stationed at Maxwell
AFB, Ala., conducting research for a
historical account of the strategy and
tactics used by B-26s during World
War |l. More specifically, | am re-
searching the 322d Bombardment
Group’s missions on May 14 and May
17, 1943, against the power plant at
Ijmuiden, Holland.

| am interested in contacting any
crew members who flew the missions
or who were attached to the 322d dur-
ing that period. I'm also interested in
contacting any staff members of the
Eighth Air Force or anyone else who
may have information about B-26
strategy and tactics, especially for
the low-level missions during the
ljmuiden raids.

Anyone having any information on
this subject is asked to contact me as
soon as possible.

Maj. James N. Openshaw, USAF
539 Larkwood Dr.
Montgomery, Ala. 36109

Phone: (205) 279-8201

Project C-45
The Heritage in Flight Museum in
Lincoln, lll., is renovating a Beech 18
at Logan County Airport, restoring it
to a USAF C-45 configuration. We
would welcome visits by C-45 veter-
ans who could share with us their
know-how and experiences.
Please contact the address below.
Marv Boss or Jack Burke
Heritage in Flight Museum
P. O. Box 1472
Springfield, Ill. 62705

Adopt-A-Plane

A limited number of aircraft in the
aircraft museum located at the
Pueblo Memorial Airport in Pueblo,
Colo., will soon be available for the
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“Adopt-A-Plane” project. Among
these aircraft are an A-26, a B-29, an
EB-47, a P2V-5F, and an RB-37.

The Pueblo Historical Aircraft Soci-
ety is restoring and providing mainte-
nance for the museum. It is a non-
profit corporation and operates a
campground a short walk away.

For further information about the
museum or the “Adopt-A-Plane” proj-
ect, please contact the address below.

Lt. Col. William Feder,
CAP (Ret.)

Museum Director

P. O. Box 7433

Pueblo West, Colo. 81007

F-102s in Europe

| am writing a book about the histo-
ry of the F-102 in Europe from
1959-70 and am looking for photos
and information. | am especially inter-
ested in information regarding the
497th and 431st Fighter-Interceptor
Squadrons.

Publication of my book is sched-
uled for 1987. Anyone having any in-
formation is asked to contact me at
the address below. '

Johan D. Ragay

Ln.v.d. Mensenrechten 151
2552 NR 's-Gravenhage
Netherlands

461st Bomb Wing
| am presently writing the history of
the 461st Bomb Wing, which was
based in my hometown of Amarillo,
Tex., from March 1, 1960, to January
28, 1968. | am including the history of
the unit from its inception during
World War Il as a B-24 outfit.
| desperately need photos and in-
formation from personnel who were
assigned to this unit. All photos and
letters will receive recognition in my
book.
Please contact me at the address
below.
Barry E. Sullins
13450 W. Dakota PI.
Lakewood, Colo. 80228

1st Pathfinder Squadron

| served with the 1st Pathfinder
Squadron (Provisional), a unit of the
Ninth Air Force, during World War Il.
This unit was disbanded immediately
after V-E Day. The crews and aircraft
were returned to their bomb group of
record, and the squadron that had
provided the Ninth Air Force with

about fifty percent of its capability to '
strike targets during the critical
winter weather of 194445 was gone, .
almost without a trace.

Forty years have passed, and | have
not heard of any reunions or found
any mention of the unit in historical
accounts of the Ninth.

Some time ago, the whole scene
came back into focus when a good
friend and squadron mate, Ned
Grubb, called. Needless to say, our
meeting was a happy one.

If there are any other Pathfinders
out there, give me a shout. Maybe we
can rent a room and split a six-pack,
just like the group guys do.

Paul J. Hughes

Pierpoint E-129

Stuart, Fla. 33494
Phone: (305) 283-2634

1st Transport Group

I've been thinking of compiling a
history of the “"Crescent Caravan"—
an ATC group initially out of Wilming-
ton, Del. (1945), and later called the
1st Air Transport Group when it was
based at Westover Field, Mass., and
flew the North Atlantic during the
194547 time period. I'd like to gather
any pictures, clippings, stories, anec-
dotes, etc., that might contribute to
this project.

We had both USAAF pilots and ser-
vice pilots (airline contract carriers).
Maybe we could get a reunion going.

| also wonder if there are any mem-
bers of Class 43-H, Ellington Field,
Tex., out there who would be inter-
ested inareunion. |'d like to hear from
anyone with suggestions as to time
and place.

George F. Rugge
14041 Painted Desert Rd.
Poway, Calif. 92064

Collectors’ Corner
During World War Il, a book titled
Pacific Sweep was published for the
Fifth Air Force Fighter Command by
the F. H. Johnston Publishing Co. of
Sydney, Australia.
| would like to obtain a copy of this
book. If anyone knows where | might
secure one, | would like to hear from
them.
George E. Mayer
7445 Thomas Ave. S.
Richfield, Minn. 55423

| am very interested in starting an
extensive collection of USAF patches
and photographs and posters (partic-
ularly any featuring post-1950s fight-
ers and recon aircraft), but I'm having
a hard time getting started.

If any readers have any such items
that they don't want and would be
willing to part with, | would greatly
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A LEARJET BECOMES THE TFH
DESIGNED SPEClFICALLY FOR TAC CTFS FIEQUIREMENTS

Just one of several leading edge developments in EW training Whatever your EW training requirements might be, Tracor Flight
technology provided by the Tracor Flight Systems Group, ECATS Systams can provide the nardware. software, aircraft mo
(Electronic Combat Airborne Training System) provides a realis |
tic, cesl-elfegtltva method for replicating awide range 0
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Tactical Reconnaissance. . .
No Longer Just Photos.

For more than a decade,
Tactical Commanders have
relied on successive generations
of the Tactical Electronic Recon-
naissance (TEREC) ESM Sys-
tem to provide in-time "l'actical
reconnaissance information.
And T'EREC has delivered—
with an unsurpassable record of
reliability and maintainahility.

In the hands of highly trained

TEREC.
BecauseTactical Go

Air Force personnel, TEREC
data links EOB information
directly to the Tactical
Commander to use as a force
multiplier. . .information about
the identification of the force
composition, location, capability,
stale of readiness, and intent of
the enemy.

[).S. Air Force Tactical
reconnaissance forces and the
AN/ALQ-125 TEREC ESM
System from Litton’s Amecom

Division—a formidible combi-
nation giving the Tactical
Commander the essential
elements required to act in fime,
every time—uwith no surprises.

5115 Calvert Road
College Park. Maryliand 20740
301K 9754




appreciate it. | will cherish all contri-
outions.

Gina M. Ledda

15179 Russell

Allen Park, Mich. 48101

| am a serious historian of USAF air
and security police memorabilia. | am
nterested in obtaining anything from
Jnit patches to decorated helmet
iners, fatigues, beret crests, or old
shotographs.
Please contact me at the address
oelow. | will answer all letters.
MSgt. Paul A. Block, USAFR
5718 Cambridge Lane, #1
Racine, Wis. 53406

Because of my wife's full-time posi-
tion with the Ohio Air National Guard,
| have become interested in collecting
patches from fighter units. 1 would
welcome any assistance in obtaining
such patches. | am most interested in
A-7 and F-4 units, but would like a
variety.

Please contact me at the address
oelow.

Steve Barnes
236 Electric Ave.
Westerville, Ohio 43081

| am new to the hobby of collecting
unit patches and would appreciate
any help in getting started.

Anyone who could help me out is
asked to contact me at the address
below.

Sgt. Kevin W. Poolman, USAF
PSC Box 2031
Grissom AFB, Ind. 46971

| am a collector of ANG/AFRES unit
patches. | will buy, trade, or accept
donations of any patches. | am espe-
cially interested in patches from the
177th and 120th Fighter-Interceptor
Groups.
Please contact me at the address
below.
SSgt. Al Niedrich, USAF
581st AGS/RAWF
PSC Box 357
APO New York 09405

| am working on a collection of Air
Force patches. | am especially inter-
ested in patches, old and new, from
units of the Fifth Air Force, Seventh
Air Force, and Eighth Air Force.
Please contact me at the address
below.
SSgt. Steve Bowman, USAF
PSC 1, Box 21299
APO San Francisco 96230

Roll Call

| would like very much to corre-
spond with anyone who may have
known or flown with my father, Maj.
Jay C. Sheridan.
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He entered the service in 1942 and
was a P-47 IP at the end of World War
Il. He then served with the 86th Fight-
er Group in Germany from 1946 to
1949, flying P-47s and P-80s. From
1951 through 1959, he flew F-86s at
McChord AFB, Kadena AB, and Scott
AFB and was a gunnery instructor at
Nellis AFB. He retired from the Air
Force in 1963 while flying the F-106
with the 438th FIS at Kincheloe AFB,
Mich.

Subsequent to his retirement, he
worked as an air carrier operations
inspector for the FAA out of Indianap-
olis, Kansas City, and Chicago until
his death in 1975.

Anyone having any memories or
photographs to share is asked to con-
tact me at the address below.

Dean C. Sheridan
4537 Wicklow PI., #101
Virginia Beach, Va. 23452

I am trying to locate former mem-
bers of the 1501st Air Terminal Squad-
ron, Travis AFB, Calif.,, who served
from 1955-57. In particular, | am look-
ing for Colonel Bashaw, Capt. Curt
Sweeney, 1st Lt. Lou Mendeola, Lieu-
tenant Kirk, A1C Joe Whitt, George
Kobayashi, Tom Harrell, Robert
Evans, and Dick Casey.

| am also interested in contacting
the following members of the 1502d
Air Terminal Squadron at Hickam
AFB, Hawaii, who served there during
1957-59: Capt. Frank Cowgill,
SMSgt. Marvin Kaplan, Sergeants
Trueblood, Horie, and Marsh, Harry
Griffin, Jr., George White, James
Gamble, and Tom Gomez.

| would greatly appreciate it if
someone could put me in contact
with any of these men.

James G. Hampton

3401 Lincoln Ave.

Covington, Ky. 41015
Phone: (606) 261-1407

| am trying to locate former mem-
bers of my old B-17 crew. We were
commanded by Lt. Charles Kuhl and
served in the Eighth Air Force in 1944,

Crew members included Nick Para-
diso, Bob Law, Dale Remley, Fred
Tate, and Don Seely.

Any information about any of them
would be appreciated. Please contact
me at the address below.

Paul McConahey
1409 Paces Trail
Lakeland, Fla. 33809-9541

£AC

V-250AB-F/R
CAVR

Compact Airborne
Videocasselte
Recorder

The TEAC Compact Airborne
Videocassette Recorder is so incredi-
bly compact that it can fit into an air-
craft cockpit panel like a car stereo,
And, it uses cassettes small enough
to fit in a shirt pocket.

With TV cameras, FLIR, radar, or
other E-O sensors as a source, air-
borne video capability is now, quite
literally, in your hands.

TEAC's reliability is proven by our
leadership in the field of airborne
video recording. Thousands of our
V-1000 series are in use daily on air-
craft all over the world, including
some which are out of this world—
like the Space Shuttle.
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IN FOCUS...

Bombers for the Battlefield

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY)

SAC intends to allocate
more of its heavy bomber
fleet to theater operations.
This will involve aircraft
modifications, changes in
training, and acquisition of
precision-quided and stand-
off weapons.

Washington, D. C., Dec. 3
In line with Air Force
doctrine, which
holds that the aero-
space forces form
an indivisible whole,
the Strategic Air
Command has em-
barked on a compre-
hensive program to
modernize and expand its conven-
tional warfighting capabilities. The
central element of this upgrading ef-
fort comprises three specific steps.
For one, the delivery capability of the
bomber force is being expanded.
Secondly, SAC is stepping up the ac-
quisition and stockpiling of preci-
sion-guided munitions. Lastly, stand-
off weapons for conventional warfare
are receiving major attention.

As Maj. Gen. James McCarthy, the
command’s Deputy Chief of Staff for
Plans, pointed-out during a recent
AFA symposium, all strategic bomb-
ers incorporate a latent conventional
capability. SAC, he said, plans to ex-
ploit this capability and will increase
sharply the number of “dual-role” air-
craft in its inventory as well as assign
some bombers primarily to conven-
tional warfare missions.

The core of SAC’s conventional
bomber force, starting in FY '89, will
be sixty-one B-52Gs dedicated to the-
ater operations. These G models
won't be modified for the carriage of
air-launched cruise missiles, At the
same time, a total of ninety B-52Gs
will be carried on SAC's books as
dual-role, capable of nuclear as well
as theater warfare. Another major
goal in connection with SAC’s plans
to boost its conventional warfare ca-
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pabilities is to increase the number of
dual-role B-52Hs from twenty-eight
aircraft to eighty-four as rapidly as
possible.

In similar fashion, the number of
dual-role FB-111s is slated to in-
crease from twenty-two to fifty-two
aircraft. Also, original plans to assign
thirty-two new B-1Bs to the dual-role
category have been changed to up
the total to ninety aircraft. Lastly,
SAC, at the personal initiative of its
Commander in Chief, Gen. John
Chain, is working toward assigning a
dual-role mission to all its bombers.
Presumabily, this will include some or
all of the 132 advanced technology, or
“Stealth,” bombers (ATBs) that will
enter SAC’s inventory in the next de-
cade.

Other steps planned by SAC to in-
crease its conventional warfare capa-
bility include the addition of pylons
and racks to most of the command’s
strategic bombers as well as the mod-
ification of the B-52Hs to carry exter-
nal gravity bombs. Further, the com-
mand is developing and fielding the
software and hardware required to
launch advanced standoff weapons
from strategic bombers.

In step with these hardware modifi-
cations, SAC is sharply increasing the
training of aircrews and maintenance
personnel for conventional warfare
missions. This reorientation of the
flight-training program will entail a
marked increase in the actual release
of such conventional weapons as
gravity and glide bombs. At present, it
does not appear possible, however, to
increase flying hours over the pre-
viously planned level.

The concept of using strategic air-
power in conventional warfare is
hardly new. Strategic assets were
used often and productively to sup-
port tactical operations in World War
Il, Korea, and Vietnam. Among the
most exemplary instances of the ap-
plication of strategic airpower to con-
ventional warfare was Linebacker I,
the intense, albeit truncated, series of
B-52 raids against Hanoiin December
1972 that brought the North Viet-
namese to the bargaining table in
Paris.

The Air Force’s updated doctrine
treats the aerospace forces as a total-
ity. Concomitantly, airpower must be
employed on the basis of which weap-
ons and forces can do a specific task
best and without regard to which
command owns these resources or
whether or not such an assignment
dovetails bureaucratically with the
candidate command’s traditional
mission.

As part of this doctrinal shift, SAC's
primary emphasis becomes support
of the warfighting CINCs, according
to General McCarthy. In line with this
policy, SAC is “apportioning” signifi-
cant numbers of B-52s to specific the-
ater operations and such unified
commands as PACOM, LANTCOM,
EUCOM, and CENTCOM.

SAC, of course, has always been in
the business of supporting conven-
tional and theater warfare operations
through its tanker forces. US strate-
gic and general-purpose aircraft,
supported by SAC's tankers, can op-
erate freely and flexibly in remote the-
aters without reliance on forward
staging areas and facilities. In this
context, SAC is taking a number of
steps to enhance its tanker fleet and
thereby facilitate forward deployment
and rapid reinforcement of tactical
airpower.

Key here, General McCarthy ex-
plained, are modification efforts in-
volving the KC-135R and KC-10. In the
case of the KC-135R, SAC plans im-
provements that go beyond the cur-
rent reengining and include beefed-
up landing gears and boosting tank-
age to the aircraft's maximum capaci-
ty. Theoretically, the aircraft's current
usage rate of 300 flying hours per
year—when projected over its ex-
pected service life of 40,000 flying
hours—suggests that the KC-135R
might remain in SAC’s inventory be-
yond the middle of the next century.

While it would be moot to make
specific forecasts about its opera-
tional longevity, he pointed out that
there are no technologies on the hori-
zon that make possible a significantly
more efficient follow-on design to the
KC-135R. Without any particular in-
centive to replace this long-lived tank-

AIR FORCE Magazine / January 1987



THE HIGH AND MIGHTY,

JAFA
@© 1957 Wana Laboratories, Inc,

THE U.S. AIR FORCE
AND WANG QATA PROCESSING.
Meeting the special data processing needs of the U.S. Air
Force’s Worldwide Information System is a challenging mission.
It requires a so})histicated system that can do a number

of things, and all of them well. A system that can be used by both
technical and non-technical personnel and improve productivity
through ease-of-use. A system that can increase responsiveness
to internal customers through improved purchasing and contract-
ing management, cost accountinF, and property maintenance.
And a system that can be cost-effectively implemented today.

Wang has the system and the solution.

Wang VS minicomputers and Wang Systems Networking. Wang
will deliver and install these systems over the next five years.
And will also provide dedicated support to Air Force installations
around the world.

Wang and the U.S. Air Force are launching one of the most
comprehensive data processing programs in Air Force history.
To find out how Wang can meet your data processing needs,
call 1-800-225-WANG.
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COMSAT makes your telecom-
munications projects take wing.

Since 1963, when we helped estab-
lish INTELSAT, the worldwide satellite
communications network, COMSAT
Corporation has been at the forefront
of telecommunications. We origi-
nated many of the techniques and
much of the technology used in mod-
ern national and international tele-
communications. And now, COMSAT
Government Systems has been cre-
ated to apply COMSAT's capabilities

andyears of experience to the unique
telecommunications problems of
government and the military.

COMSAT is an end-to-end service
provider for any kind of communica-
tions system. Our 23 years in the
analysis, design, procurement, instal-
lation, operationand management of
telecommunications systems has
earned us a leadership position in
the industry.

Backed by the largest satellite
communications R&D lab in the

world, COMSAT can help you achieve
your communications objective.

Callus with your communications
ideas. We'll help them take flight. For
moreinformation, contact]illRedash
at (202) 863-6182.

&3 COMSAT

9459
GOVERNMENT SYSTEMS

950 L'Enfant Plaza, S.W.
Washington, D.C. 20024




er, it makes sense to increase its effi-
ciency and utility through a series of
modifications. SAC, therefore, is con-
sidering various “avionics improve-
ments up to and including glass cock-
pits” as well as other enhancements
that are being retrofitted to a special
"Speckled Trout” test-bed, according
to General McCarthy.

Demands for the KC-10, especially
by the US Navy, General McCarthy
stressed, are far in excess of the origi-
nal forecasts and beyond “our war-
time capability” to meet those de-
mands. The US Navy is showing
significant interest in the KC-10 for
fleet defense and fleet strike missions
while basically increasing its depen-
dence on this tanker for air refueling:
“They tend to prefer the KC-10 over
the KC-135." In addition, the KC-10
“could be used for certain nuclear op-
erations,” he added. As a conse-
quence, it might well become attrac-
‘tive to increase the buy of this aircraft
from the presently programmed total
of sixty aircraft to an appreciably
higher number. More than forty-two
KC-10s are in the Air Force's inventory
at present.

In SAC's view, strategic airpower
performs three basic missions in the
theater role: counterair, air interdic-
tion, and maritime operations. In the
case of B-52Gs assigned to maritime
operations, for instance, each aircraft
is capable of carrying twelve highly
effective Harpoon antiship stand-
off missiles or a substantial payload
of naval strike mines as well as per-
forming massive ocean surveillance
by capitalizing on its high-altitude,
all-weather, day/night, and long-loiter
capabilities. Two B-52s, working in
tandem, can complete a radar search
mission covering 100,000 square
miles of open ocean in two hours, for
instance.

The B-52G/AGM-84 Harpoon inte-
gration, carried out jointly by the Air
Force and the US Navy in eighteen
months, is being hailed by both ser-
vices as a cooperative “success sto-
ry,” according to General McCarthy.
Two B-52G squadrons, equipped with
Harpoons, provide operational sup-
port to both the Pacific and Atlantic
Fleets at this time, participate fre-
quently in joint exercises, and are
counted on in wartime to comple-
ment US naval forces by interdicting
and destroying hostile surface ships.

When assigned to conventional
warfare missions other than maritime
support, the B-52G can deliver an im-

. pressive array of conventional muni-
tions that range from general-pur-
pose bombs (from 500 pounds to
2,000 pounds) and cluster bomb units
to chemical weapons. A typical pay-
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load that the aircraft can deliver over
long ranges might consist of fifty-one
Mk 82s or a like number of cluster
bomb units or eighteen Mk 84 2,000-
pound bombs.

B-52Gs configured for conven-
tional missions participate regularly
in such JCS-directed exercises as
USEUCOM’s Able Archer, US-
LANTCOM's Solid Shield, USPA-
COM’s Cope Thunder, and USCENT-
COM's Bright Star. In the case of the
latter, for instance, three B-52Gs, after
flying 3,600 miles, were at the weap-
ons release point within four seconds
of the specified time.

While SAC's conventional warfight-
ing capability is clearly formidable, it
“falls short of the theater CINCs'
stated requirements, both in the size
of the force and in the type of muni-
tions available and certified for car-
riage on our bombers,” according to
General McCarthy. SAC’s new imper-
ative, therefore, is to “get the bomber
involved in the conventional role in a
big way.”

SAC’s work on improved accuracy
of key systems already has netted im-
portant gains in terms of conven-
tional warfare. The installation of of-
fensive avionics systems on the B-52
fleet, for instance, has cut CEPs (cir-
cular errors probable) by about fifty
percent. Installation of Navstar Global
Positioning System terminals, sched-
uled for the early 1990s, will decrease
CEP by an additional one and a half
times, according to General McCar-
thy.

Lastly, the planned use of preci-
sion-guided munitions (PGMs) incor-
porating terminal guidance will pro-
vide accuracies “capable of flying a
weapon into a target as small as an
office or bedroom.” In SAC’s view, the
technology required for precision at-
tack of point targets is in being. A
number of approaches are being ex-
plored.

In light of the increasing sophistica-
tion and lethality of Soviet air de-
fenses, standoff weapons play a ma-
jorrole in SAC's conventional warfare
planning. This means largely the
transfer of the command’s experience
with nuclear standoff weapons—
such as the air-launched cruise mis-
sile, SRAM, and AGM-28B Hound
Dog—to conventional munitions.
Among the nonclassified weapon sys-
tems under examination for the con-

ventional warfare standoff mission
are the AGM-130 rocket-assisted air-
launched glide bomb, a conven-
tionally armed version of ALCM, and
the Israeli-developed “Popeye™ stand-
off weapon, a 3,000-pound radar- or
IR-guided weapon with a range ex-
ceeding that of the AGM-130. Flight-
testing of “Popeye” is about to get
under way.

In building up conventional warfare
capabilities, SAC is placing major em-
phasis on defense-suppression weap-
ons. As the Soviets extend their air
defense systems around the world,
the importance of modern defense-
suppression munitions is mushroom-
ing. This is true for both self-defense
as well as cooperative purposes,
meaning action in support of other
aircraft.

SAC'’s analyses suggest that be-
cause of the strategic bomber's inher-
ent vast payload and the resultant ca-
pability to carry large numbers of
standoff weapons, aircraft of this type
constitute a nearly ideal carrier of
these munitions. It would take a large
number of fighter aircraft to duplicate
the weapons carriage capability of
one strategic bomber, according to
General McCarthy. Heavy bombers,
thus, could complement efficiently
and free up for other missions the tac-
tical fighter force.

When assigned to offensive coun-
terair missions, SAC's strategic
bombers would be used to seize the
offensive at the outset of hostilities,
attack runways and support facilities,
neutralize or destroy the enemy'’s air-
craft caught on the ground, and
thereby release the friendly tactical
air forces for other tasks.

The advent of new standoff muni-
tions is likely to add a new dimension
to future counterair campaigns by al-
lowing the B-52s to remain outside
the enemy’s defenses while engaging
and destroying multiple targets with
pinpoint accuracy. SAC's planners are
convinced that B-52s used in concert
with standoff munitions could cause
the enemy’s rail traffic to come to al-
most total standstill. For instance,
B-52s could use precision-guided
standoff munitions to destroy tunnels
and bridges and air-dropped mines to
blow up railroad tracks as well as
trains in order to slow or stop the ad-
vance of the enemy's follow-on
forces.

Furthermore, the strategic bomber
forces are well suited for direct sup-
port of the US Navy's offensive mari-
time strategy. Strategic aircraft could
expand the area of influence of friend-
ly naval forces, complement the outer
air battle through counterair cam-
paigns against the enemy’s land-
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based naval aviation, carry out inter-
diction missions against hostile com-
batants through the use of Harpoon
antiship missiles and mines, as well
as expand the fleet's area of influence
through sea surveillance. In addition,
General McCarthy pointed out, “we
have the capability to autonomously
go into sea areas [and operate under
the] free-fire concept that is really ef-
fective against some of the scenarios
we have played in the past.”

In the Stealth, or advanced technol-
ogy bomber (ATB), that is to enter the
command’s inventory in the next de-
cade, SAC will have an ace up its
sleeve so far as the conventional war-
fare mission is concerned. The rea-
son, General McCarthy explained, is
that this aircraft can be expected to
remain effective against even the
densest, most sophisticated air de-
fenses, that it will have nonpareil pre-
cision strike capability, and that it will
enjoy technological advantages for
years to come.

While Strategic Air Command is
clearly optimistic and enthusiastic
about potential future payoffs to con-
ventional warfare capabilities from
concepts combining stealthy plat-
forms with smart, autonomous stand-
off weapons, General McCarthy ques-
tioned the practical value of treating
this combination as a means for rais-
ing the nuclear threshold: “We are not
convinced that we can go after Soviet
targets with just any kind of muni-
tions. . . . Nuclear weapons remain
the most effective means" to wage
strategic warfare.

Space Is Not a Mission

There is neither a reason nor a need
for a separate Space Force or Space
Department, in the view of Gen.
Robert T. Herres, outgoing Com-
mander in Chief of the US Space
Command who is about to assume
the position of Vice Chairman of the
Joint Chiefs of Staff. In a noteworthy
policy speech to the Air Force Asso-
ciation in Colorado Springs, Colo.,
General Herres rejected the notion
that there will soon be the need for a
fourth military department—along-
side those of the Army, Navy, and Air
Force—to act as the advocate of mili-
tary space requirements: “Our basic
structure has served us well. | see no
need to fragment it under the guise of
improving it. Rather, | see us taking
the skeletal structure we have today
and adding muscles here and . ..
there. . . . The Department of the Air
Force is our space force, and we cer-
tainly don’'t need another.”

The nation’s significant real and po-
tential space capabilities reside in the
three military departments, with the
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lion's share assigned to the Air Force,
while “the ability—and the legal re-
sponsibility—to employ these forces
resides in the US Space Command,”
he pointed out. The proper role for the
Air Force “embraces air operations
and space operations, and | believe
the Air Force has done very well in
both of those areas,” he emphasized.
He added that while the mission of the
US Space Command is space opera-
tions, surveillance and warning, and
ballistic missile defense planning and
requirements development, “our mis-
sion is not ‘space.’ Our mission is to
accomplish certain specific tasks in
space pursuant to national security
objectives.”

Washington Observations

% There is mounting concern within
the Pentagon about the seeming inev-
itability of delaying space-based tests
of the Teal Ruby system until 1991 be-
cause of the protracted standdown of
the Space Shuttle. The Teal Ruby test
in space was to have occurred—after
a series of delays—last year. The De-
fense Advanced Research Projects
Agency (DARPA) is concerned that by
the time this infrared detection sys-
tem, which spots such air-breathing
objects as cruise missiles and aircraft
within the ground clutter, goes into
space, it will represent twenty-year-
old technology. Hence, there are ten-
tative plans to terminate the project
and instead pursue state-of-the-art
approaches.

% Deputy Secretary of Defense Wil-
liam H. Taft IV, on November 19, 1986,
swore in James F. McGovern, the im-
mediate past Staff Director and Chief
Counsel of the Senate Armed Ser-
vices Committee, as the new Under
Secretary of the Air Force. Air Force
Secretary Edward C. Aldridge, Jr., ex-
plained that Mr. McGovern would
“supervise and provide overall guid-
ance for handling Air Force issues as-
sociated with the budget process [as
well as] implement the reorganization
of those activities affected by the
Packard Commission findings and as-
sociated legislation.”

Other responsibilities of the new
Under Secretary—a 1969 graduate of
US Naval Academy and a lieutenant
colonel in the US Marine Corps Re-
serve—are to monitor international
programs of interest to the Air Force,

“to become deeply involved in such
major programs as the Peacekeeper
missile, the Advanced Tactical Fight-
er, Special Operations Forces, and
the Strategic Defense Initiative, as
well as to coordinate and review all Air
Force compartmented [limited ac-
cess] programs.”

While on active duty as a Navy fight--
er pilot, Mr. McGovern accumulated
more than 2,000 flight hours and sev-
eral hundred carrier landings. His in-,
timate and long-standing ties with
Congress—manifested by the atten-
dance of many senior members of
both chambers at his swearing-in—
presumably will stand the Air Force in
good stead in the critical pending’
budget showdowns.

* In elaboration of the US arms-re-
duction proposals tabled at the US/
Soviet “presummit” meeting at Reyk-
javik, Iceland, last fall that produced
contradictory interpretations, Presi- -
dent Reagan recently told a Washing-
ton, D. C., audience that “all our pro-
posals are still on the table, and we
see no reason that our negotiating
teams shouldn't pick up where we left
off. The Soviets have sent signals that
they may believe this, too.”

Pivotal elements of the US pro-
posal, the President explained, are a
“fifty percent reduction in strategic
weapons, sweeping reductions in in-
termediate-range ballistic missiles, a
ban on chemical weapons, [and] ad-
dressing conventional force imbal-
ances.” Asserting that the US will go
into those talks with the support of
her allies, he expressed the hope that
Congress also will support the Ad-
ministration’s terms: “This should be
the pillar of our new bipartisan con-
sensus—we will not give away in
Washington what we're negotiating .
over in Geneva. The hopes of too
many ride with us to do that.”

* Notwithstanding the current, pro-
longed standdown of the Space Shut-
tle, NASA Administrator Dr. James C.
Fletcher believes that it will be possi-
ble to begin assembly of the US Space
Station in 1993 and to complete con-
struction of the facility—twice the size
of a football field and in orbit at an
altitude 200 miles above the earth—
by 1994. The Shuttle remains the only
space-launch vehicle capable of de-
livering the modular components of
the structure into orbit. After the
fourth Orbiter achieves operational
status in 1991, NASA expects to con-~
duct sixteen or possibly twenty Shut-
tle launches per year—a number, he
felt, adequate to accommodate all
high-priority DoD payloads as well as
the Space Station modules. [}
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CAPITOL HILL

By Brian Green, AFA DIRECTOR OF LEGISLATIVE RESEARCH

Washington, D. C., Dec. 1
Election Results Assessed

The Democrats won control of the
Senate from the Republicans by a sur-
prising 55—45 margin in what was ex-
pected to be a very tight race and
slightly increased their already wide
margin in the House of Representa-
tives to 258-177.

The change in Senate control
means that Senate committee chair-
manships will revert to Democrats
and that Democrats will exert more
control over the agenda on the Sen-
ate floor. Committee staffs will also
change as Democrats hire their own
people and as the organization of the
subcommittees changes. The new
Armed Services Committee lineup will
include eleven Democrats and nine
Republicans, reversing the current
ten-to-nine Republican advantage.

Sen. Sam Nunn (D-Ga.) will be the
new chairman of the Senate Armed
Services Committee (SASC), Sen.
John Stennis (D-Miss.) will chair the
Senate Appropriations Committee
(SAC) and its Defense Subcommittee,
and Sen. Lawton Chiles (D-Fla.) will
chair the Senate Budget Committee.
Sen. John Warner (R-Va.), Sen. Mark
Hatfield (R-Ore.), Sen. Ted Stevens (R-
Alaska), and Sen. Pete Domenici
(R-N. M.) will be the ranking minority
members of the SASC, SAC, Appro-
priations Defense Subcommittee,
and Budget Committee, respectively.

SASC and SAC Defense Subcom-
mittee members who lost their seats
include Sen. Jeremiah Denton (R-
Ala.) and Sen. James Broyhill (R-N.C.)
(Armed Services) and Sen. Mark An-
drews (R-N. D.) (Defense Subcommit-
tee). Sen. Gary Hart (D-Colo.), a mem-
ber of the Armed Services Commit-
tee, and Sen. Barry Goldwater (R-
Ariz.), the Committee Chairman, have
retired from the Senate.

The ideological nature of the SASC
will probably not change much, but
the Senate as a whole will probably
shift somewhat to the left. At least
four new Senate Democrats are likely
to be less inclined to support defense
programs than the Republicans they
replace. How defense will fare in the
new Senate is not clear. Conservative
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Democrats frequently support Pen-
tagon requests and—in combination
with enough prodefense Republi-
cans—could create a majority on
many national security issues. The
more liberal orientation of the Senate,
however, is likely to make a difference
on closely fought issues. The fate of
the Bigeye binary chemical bomb and
funding cuts for the Strategic De-
fense Initiative were decided by a sin-
gle vote.

The situation in the House did not
change dramatically, with the Demo-
crats picking up only five seats. On
the House Armed Services Commit-
tee (HASC), several Republicans re-
tired or ran for other offices (Repre-
sentatives Kramer of Colorado,
Hartnett of South Carolina, Hillis of
Indiana, Carney of New York, Holt of
Maryland, and Whitehurst of Vir-
ginia). HASC Chairman Les Aspin (D-
Wis.) remains under challenge for his
Committee Chairmanship. How that
challenge will turn out is still unclear.

Congressional Criticism of
Reykjavik

Congressional reaction to the
Reykjavik summit and President Rea-
gan’s handling of the negotiations, al-
though muted before the election,
has been widely negative. Criticism
has come from diverse quarters.

Proposals put forward by the US in
Reykjavik involved a fifty percent re-
duction of all strategic nuclear weap-
ons over five years, abolition of all
strategic nuclear ballistic missiles
over the next five years, and a ten-year
nondeployment of ballistic missile
defenses. Other proposals that arose
included abolition of all strategic
arms over ten years and virtual elim-
ination of intermediate-range ballistic
missiles in Europe.

Congressional criticism has fo-
cused on the lack of clarity concern-
ing proposals and agreements at the
summit by President Reagan, US
failure to compromise on the Strate-
gic Defense Initiative as the cause of
the “failure” of the summit, and the
apparently ad hoc character of the ne-
gotiations as well as the content of the
proposals put forward by the US.

Senator Nunn, soon to be the new
SASC Chairman, has criticized the
apparent confusion over preliminary
agreements reached in Reykjavik and
the failure to consult the Joint Chiefs
of Staff on the military implications of
banning ballistic missiles. He also
questioned the strategic rationale of
the deep reductions proposed by the
Administration negotiators, suggest-
ing that banning strategic and theater
ballistic missiles would leave NATO
with a dangerously weakened nuclear
deterrent while the Soviets would
continue to enjoy conventional supe-
riority in Europe.

Other Hill sources express discom-
fort with the high level at which nego-
tiations took place, preferring to leave
the “nuts and bolts” of arms control
to lower-level negotiators. There is
also some feeling, among conserva-
tives as well as liberals, that banning
ICBMs would eliminate any first-
strike potential. But many note that
compliance with such a ban would be
difficult to verify and that banning all
strategic weapons would pose ex-
traordinary verification problems.

The Administration has strongly de-
fended its proposals. Assistant Secre-
tary of Defense Richard Perle, in hear-
ings before the HASC, argued that
SDI was not the sole source of dis-
agreement at the summit. He noted
that the Soviet proposal to eliminate
“all strategic arms” by 1996 would,
according to the Soviet definition, re-
quire the US to dismantle its dual-ca-
pable aircraft in Europe and at sea
while leaving the Soviets with a vast
arsenal of similar systems—a pro-
posal the US could not accept.

Mr. Perle also sought to defuse
some of the criticism focused on
NATO conventional inferiority: “We
have no alternative to nuclear deter-
rence in Europe, and no conventional
balance there, even . . . favorable to
. .. the NATO alliance, would justify
the denuclearization of Europe and
the incalculable threat this would
pose to our allies.” He further noted
that the Soviets refused to accept the
US proposal to abolish all ballistic
missiles, insisting on the broader ab-
olition of all strategic arms. ]
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DEFENSE DIALOG

MATE IS READY. Now Rockwell International’s Modular Automatic Test
Equipment (MATE) system, used to demonstrate testing computer proces-
sors in the Peacekeeper Guidance System, can be applied to ICBM and
aircraft test programs. Autonetics Strategic Systems Division (ASSD), under
IR&D sponsorship, has achieved a real-time, smart Test Replaceable Unit
(TRU) within the present MATE structure. Rockwell is also replacing
portions of the Jovial written MATE Control and Support Software (MCSS)
with Ada; applying Artificial Intelligence/ Expert Systems to the MCSS;
writing non-C/ATLAS modules in Ada or Jovial; and comparing system
throughputs of the Sperry 1630 and HP A900 computer-hosted stations. The
Division's MATE IR&D project continues to provide an opportunity to
investigate MATE technology growth in hardware, software and procedures

STRATEGIC HARDENED CPU. With the completion of the first full
brassboard of the Electronics and Computer Assembly (ECA),

Rockwell International achieved a major milestone as guidance

and control developer for the USAF Small ICBM. At the heart of ECA is
Autonetics Strategic Systems Division’s radiation-hardened MIL-STD-1750A
central processor. Developed on schedule and within budget, the hardened
ECA is designed to increase survivability in severe radiation environments,
while controlling the staging and flight of the missile.

THE FUTURE IS NOW. Factory modernization is in full swing at Autonetics
Strategic Systems Division with state-of-the-art, computer-integrated
manufacturing (CIM) advancements providing major automation improve-
ments. The Anaheim facility’s newly installed Automated Manufacturing
Cell (AMC) and Automated Material System (AMS), together with our com-
pletely automated El Paso plant, provide low cost operating facilities,
increased product reliability and a shortened engineering-to-production
cycle. The first Peacekeeper boards have been assembled in the AMC and the
cell’s predicted flexibility offers future program capabilities such as the
introduction of Peacekeeper IMU and Small ICBM boards.

EXPERIENCE BEYOND HARDENING. Unsurpassed survivability
capabilities developed by Rockwell are now being applied to lethality and
target hardening (LTH) to determine the effects of neutral particle beams and
high-power microwaves. Autonetics Strategic Systems Division is emphasiz-
ing survivability of SDI assets and their application to newer systems. The
Division is also involved in the testing, simulation and architectural studies

of major weapon systems for our country including Minuteman «
Peacekeeper « Small ICBM « B1B « TACAMO . Air Defense Initiative (ADI).

For more information, please call ASSD’s Marketing Manager at (714) 762-4440.
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AEROSPACE WORLD

... PEOPLE...PLACES ... EVENTS...

By Jeffrey P. Rhodes, DEFENSE EDITOR

F20 Iigors

e

Northrop’s F-20 program was effectively canceled recently because of the Air Force’s decision to use modified F-16s for the air
defense mission, but the knowledge gained on the program will help in the company’s Advanced Tactical Fighter efforts.

Washington, D. C., Dec. 1
% In the aftermath of the Air Force's
decision to use modified F-16A air-
craft for the air defense mission (see
also “Shaping the Force” on p. 94 of
this issue), Northrop Corp. an-
nounced in its third-quarter report to
stockholders that the company “sees
no need for further F-20 Tigershark
program investments.” This action ef-
fectively ends the company’s effort to
sell the single-seat F-20 fighter.

The F-20 program was begun in
1982 as an entirely company-funded
project, and during that time Nor-
throp invested approximately $1.2 bil-
lion in the airplane. Expenses were
written off as they were incurred, and
approximately $250 million will be
written off in 1986 alone. This will, to
quote the report, “compiete all costs
chargeable to the F-20 program.”

In early 1980, the Carter Adminis-
tration endorsed a policy to allow US
firms to sell relatively low-cost, easy-
to-maintain air defense fighters to
“approved” nations. Northrop origi-
nally proposed an updated version of
its highly successful F-5 Freedom
Fighter (the F-5G), but by 1982, the
plane had been redesigned to the
point it was almost an entirely new
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aircraft. It was then given the F-20
designation.

Despite the airplane’s outstanding
performance and reliability stan-
dards, prior F-16 sales to overseas
governments and the lack of an Air
Force production program have pre-
cF:Iuded any foreign orders for the

-20.

Much of the knowledge gained by
Northrop on the F-20 program will ul-
timately be applied to the company's
YF-23A Advanced Tactical Fighter
(ATF) efforts.

Two of the three F-20 airplanes built
were involved in accidents, but nei-
ther of the mishaps was attributable
to the aircraft itself. One crash came
about because of pilot error, and the
other accident was believed to have
been caused by the pilot blacking out
from pulling too many Gs (G-induced
loss of consciousness).

Construction of the fourth F-20 air-
craft has been halted with the plane
being roughly twenty-five percent
complete. The remaining example of
the F-20 will be kept in ready, or fly-
able, storage. Future plans for this air-
plane were undecided at press time.

Employment at Northrop is ex-
pected to decline by approximately

2,000 people as a result of the ending
of the F-20 program, although addi-
tional employees will be brought
aboard as YF-23 work progresses. To-
tal employment at Northrop will sta-
bilize at roughly 12,000 people.

* The AIM-120A Advanced Medium-
Range Air-to-Air Missile (AMRAAM)
successfully jumped two more hur-
dles in late October and early Novem-
ber. The missile has now recorded
seventeen successful shots in twenty
launches.

The test on October 24 also marked
the beginning of Initial Operational
Test and Evaluation (IOT&E) of the
nearly twelve-foot-long missile. While
previous tests were conducted as
Development Test and Evaluation
(DT&E) missions to verify the AIM-
120’s design and engineering, the
IOT&E launches will ensure that the
requirements of the actual users (the
operational commands) are met.
IOT&E is being conducted by the Air
Force Operational Test and Evalua-
tion Center (AFOTEC) at Kirtland
AFB, N. M.

On this particular shot, the
AIM-120A was fired from an F-15C fly-
ing at Mach 0.85 at 8,000 feet above
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“ALL GREAT TEAMS BELIEVE IN THEMSELVES”

Les Alberthal
President
Electronic Data Systems Corporation

“EDS teams have created solution after solution to
systems integration problems. Regardless of their magnitude.
Regardless of their complexity. Our customers believe in us.
And we believe in our ability to serve our customers.

“We believe in preparation. This means we must
understand our customer’s needs completely. Once we
understand, then we create lasting solutions.

“We believe in experience. To integrate the right mix of.
technical components and the efforts of dozens of
subcontractors takes experience—EDS’ kind of experience. The
kind that comes from successfully managing the toughest
systems integration assignments in the Federal government.

“We believe in being your single source of responsibility.
Because you want control. EDS manages the total project
from designing the systems architecture to building and
operating the most powerful computer data centers and
telecommunications networks. You need the confidence—and
control—that comes from knowing the job will be done right.
And with EDS, you have both.

“And we believe in performance delivered at a firm,
fixed price. Around the globe, for greater productivity,

EDS is the team you can believe in.
“We do our job right, so you can do what you do best.”

EDS

Electronic Data Systems Corporation



ground level (AGL) in a look-down/
shoot-down attack on a QF-100drone
at White Sands Missile Range, N. M.
The drone was flying at Mach 0.80 at
600 feet AGL. The QF-100 was using
electronic countermeasures (ECM) to
try to confuse the missile, but after
being ejector-launched, the missile

While Brig. Gen. Ben Patterson, Lt. Col. Wallace Moody, and Maj. Murval Belson look
on, SMSgt. George Cunningham briefs TAC Commander Gen. Robert Russ on the
TPS-43E radar during the 117th Tactical Control Squadron’s deployment to Langley
AFB as part of a Joint System Training Exercise last summer.

passed within lethal range. The drone
executed a 2-G evasive maneuver dur-
ing the intercept.

This marked the first time an
AMRAAM had been fired in an ECM
environment.

The test on November 6 at the Pacif-
ic Missile Test Center at Point Mugu,
Calif., demonstrated the missile’s
ability to differentiate between clus-
tered targets.

An F/A-18 flying at Mach 0.97 at
10,000 feet above sea level ejector-
launched the AIM-120 in a severe
look-down/shoot-down nose attack
on a pair of QF-86 drones traveling
together at Mach 0.65 at 1,000 feet
above the Pacific. After launch, the
AMRAAM'’s active radar locked on
each target and tracked both of the
QF-86s. The missile’s radar then
chose one of the targets, rather than
selecting a central point and flying
between the drones. The QF-86 the
missile decided on was hit.

The AIM-120A will replace the semi-
active AIM-7 Sparrow missile in the
Air Force and Navy inventories and
should reach initial operational capa-
bility in 1990. Currently, the two ser-
vices plan to procure 24,000 of the
missiles.

% Unlike the Air Force's much more
visible Advanced Tactical Fighter
" (ATF) program, the Navy's Advanced
Tactical Aircraft (ATA) has been
shrouded in secrecy since its incep-
tion. Recently, though, the Navy an-
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nounced the two teams of con-
tractors who will build prototypes for
a competitive flyoff that will likely take
place around 1990.

Northrop, Grumman, and Vought
will constitute one team, and they will
be pitted against McDonnell Douglas
and General Dynamics in the com-
petition. The teaming arrangements
for this program split up McDonnell
Douglas and Northrop, which are

joining forces to build the Air Force's
YF-23A ATF prototype and also are
building the Navy's F/A-18 Hornet
fighter/attack jet. Grumman, Vought,
and McDonnell Douglas all have
many years of experience in building
Navy airplanes.

The ATA is scheduled to enter fleet
service in the mid-1990s and will re-
place the Grumman A-6 Intruder se-
ries of aircraft as the Navy's primary
attack plane. Designed in 1957, the
A-6 entered service in the early 1960s
and did yeoman-like service in the
Vietnam War.

The Air Force has agreed to study
whether the ATA can be adopted for
use as a possible F-111 replacement.
The Navy currently plans to build in
the neighborhood of 450 ATAs, but
the specific number of aircraft and
almost every other detail about the
program is classified.

% The teaming going on for the Air
Force's ATF effort is not being con-
fined to just the airframe manufactur-
ers. The Westinghouse Development
and Operations Divisions in Balti-
more, Md., and the Texas Instruments
Defense Systems and Electronics
Group in Dallas, Tex., have joined
forces to pursue contracts for the of-
fensive radar and electro-optical sys-
tems for the ATF.

Westinghouse and Texas Instru-
ments have submitted proposals to
both airframe teams. Of the total con-
tract awards of $691 million to each
airframe team, $95 million will be ear-
marked for the radar and E-O sys-
tems.

Nature’s most extreme forms of weather are being simulated to help the Air Force in
its ongoing batile with the elements. Here a Bell D292 helicopier Is subjected to
1,600,000 volts of electricity at Boeing Military Aircraft's plant In Seattle, Wash., In
order to develop guidelines for better lightning protection.
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The work will be dividec, with Wes-
tinghouse taking the lead on the ac-
tive aperture multimode radar, while
T1 will take the lead on the E-O sys-
tems. The total value of the avionics
program for all 750 Advanced Tactical
Fighters is expected to be $3 billion to
$4 billion.

* Traffic on Washington'’s belt high-
way or the Los Angeles freeway sys-
tem is almost always heavy, but rush
hour on those two roads is minor
compared to what the taxiways at RAF
Bentwaters and RAF Woodbridge
looked like on October 6.

On that day, 105 Fairchild A-10 air-
craft of the 81st Tactical Fighter Wing
(which is split between the two close-
ly situated bases) were launched in
the space of forty-five minutes. The
jets took off one at atime with roughly
twenty seconds elapsing between
takeoffs.

The 81st TFW believes this is an Air
Force record for most fighters
launched at one time.

The wing also set a record for
number of aircraft fully mission-capa-
ble, with 115 of the unit’s assigned
119 airplanes ready to fly. The 81st
was going to launch eighteen aircraft
from each of the four A-10 squadrons
at RAF Bentwaters and the two squad-
rons at RAF Woodbridge for a total of
108, but three aircraft were pulled
from the line at the last minute be-
cause of minor maintenance prob-
lems.

The aircraft flew approximately
ninety minutes and then returned to
base in four-ship formations. The
mass launch was held in conjunction
with Exercise Hammer, a NATO train-

AEROSPACE
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armed services and civil servants ef-
fective January 1, 1987.

® |n addition, a 1.3 percent cost-of-
living allowance for retirees was add-
ed effective December 1, 1986, with
payment appearing a month later. The
bill also contains language that will
protect infiation increases for military

B

----------

These A-10s of the 81st Tactical Fighter Wing took part in an exercise last October that

saw 105 jets launched in the space of forty-five minutes from RAF Bentwaters and
RAF Woodbridge in England. (USAF photo by SSgt. Cindy Haggart)

ing exercise that combined more than
300 aircraft from four countries.

* As part of the Department of De-
fense Authorization Bill passed on
October 15, Congress approved a
large number of items pertaining to
personnel matters. Among the high-
lights were:

e A three percent across-the-board
pay increase for all members of the

Lt. Col. Arthur C. “Ace” Carlson Ill, Commander of the newly formed 314th Tactical
Fighter Training Squadron, proudly displays the new unit's emblem on one of the
F-16s at Luke AFB, Ariz. The 314th will train fighter pllots as part of the 58th Tactical
Training Wing. (USAF photo by SrA. Rusty Gordon)
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and federal civilian retirees from bud-
get cuts.

e Extended job hiring preferences
for military spouses to GS-5 and
above from the current GS-8 and
above level.

® Allowing members of the Se-
lected Reserve or their dependents to
use military commissaries up to four-
teen days ayear (one day per each day
of active-duty training).

Also, the end-strength of the active
Air Force was set at 606,800 people,
the Air National Guard was pegged at
113,800, and the total number of Air
Force Reservists capped at 79,600
people. In addition, the number of Se-
lected Reservists the President can
call up to involuntary active duty was
raised from 100,000 to 200,000.

The Air Force was also authorized a
thirteenth four-star general. The tem-
porary rank was not tied to any specif-
ic position.

* The Model Installation Program
(MIP), a group of principles that gives
local commanders the responsibility
and resources to do their jobs, is im-
proving the Air Force. Here’'s how:

® By using local construction
codes instead of military codes,
which are more restrictive, Whiteman
AFB, Mo., saved more than $185,000
on a family-housing carport roofing
project.

® Hickam AFB, Hawaii, received ap-
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CHEAP SHOT

LTV’s Hypervelocity Missile: Fast, accurate and affordable.

when the attacking aircraft swings onto its firing 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.

F l-ﬂ he column of enemy tanks is still several miles away

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/BALI 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.

M:issiles and Electronics Group

Missiles Division

| L . R
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NEW AIRLIFTER'S WARRANTY
IS ABARGAIN, PROTECTS THE GOVERNMENT.

The C-17,now in development, is set to
fly in 1990, Its warranty is an industry first:
Warranted specs for aircraft performance,

structural life, reliability, maintainability,

and availability will be achieved—or we'll
fix what's wrong at no increase in contract
prices. We're that confident.

MCDONNELL
DOUGLAS

© 1986 McDonnell Douglas Corporation




proval to purchase food service
equipment locally rather than
through government supply. This cut
the lead time for buying new items by
100 days and greatly improved service
to base airmen.

e Kirtland AFB, N. M., found that
private contractors could buy and in-
stall appliances in family housing
cheaper than through government
sources. The base has saved more
than $38,000 in the first year by using
private contractors.

The program, which began in Janu-
ary 1984, has already generated more
than 8,000 proposed initiatives and so
far has all the makings of a success
story.

Deputy Secretary of Defense Wil-
liam H. Taft IV signed the policy direc-
tive establishing a new, four-part
management philosophy. The direc-
tive states, in part:

® The commanding officer of an in-
stallation is responsible for accom-
plishing the mission. He or she
should be delegated the authority to
decide how best to accomplish the
mission and is accountable for all re-
sources applied to the mission.

® Regulations that limit installation

- ,.:.'_.

In response to a request by the US Ambassador to El Salvador, members of the 6th
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strained by law or federal regulation.

® A share of any resources saved or
earned at an installation should be
made available to the commander, un-
less prohibited by law, to improve op-
erations and working and living con-
ditions at the installation.

According to Gen. Larry D. Welch,
who spoke at the MIP Commanders
Conference held October 21-23 at the
Pentagon, the Air Force goal is to
“establish a command-wide program
by January 1987.

“I believe very strongly that the best
way to get the best job done in the
smartest possible way is to give a sin-
gle leader the authority, the responsi-
bility, the accountability, and the re-
sources required to complete the job.
And that’s what the Model Installation
Program is all about,” concluded the
General.

\
o | A

Aerial Port Squadron and the 193d Infantry Brigade at Howard AFB, Panama, loaded
this C-130 Hercules with critical supplies as part of an operation to relieve the
earthquake-devastated city of San Salvador, El Salvador. The missions were flown by
the 166th Tactical Airlift Group, Air National Guard, Wilmington, Del.

commanders freedom to do their
jobs are contrary to the DoD installa-
tion management policy and shall be
canceled or revised.

® |nstallation commanders are free
to buy goods and services wherever
they can get the combination of quali-
ty, responsiveness, and cost that best
satisfies their requirements—except
where required to preserve essential
wartime support capability or con-
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* If the 1986 Strategic Air Command
Bombing and Navigation Competi-
tion had been a football game, the
headline in the paper the next morn-
ing would have read “92d Bombard-
ment Wing Wins in a Rout.”

By winning five of the major tro-
phies and nine awards overall, the 92d
BW, based at Fairchild AFB, Wash.,
went on to claim the Muir S. Fairchild
Trophy for Highest Competition Ef-

fectiveness. The last time the 92d had
won the trophy given in honor of its

home base’s namesake, the Korean -

War had just ended—thirty-three

years ago.

The 92d’s haul of trophy hardware

included the Saunders Trophy for
tanker operations, the Mathis Trophy

for Best High- and Low-Altitude

Bombing, the William J. Crumm Line-
backer Memaorial Trophy for the Best

B-52 Unit in High-Altitude Bombing, .

the Gen. Curtis E. LeMay Bombing
Trophy, and the Gen. Russell E.
Dougherty Short-Range Attack Mis-

sile Trophy. The 92d BW also won the °
trophies given to the Best KC-135and

B-52 Crews.

Other winners, with trophy name |,
and category, included: Eighth Air "

Force—Gen. James H. Doolittle Tro-
phy for Best Overall Results (Low-
Level Bombing and SRAM); 2d BW,
Barksdale AFB, La.—Richard H. Ellis
Best KC-10 Unit Trophy and also Best
KC-10 Crew Award; 380th BW, Platts-
burgh AFB, N. Y.—Meyer Trophy for
the F/FB-111 unit with the highest
damage expectancy and also Best

FB-111 Crew Award; 319th BW, Grand .

Forks AFB, N. D.—James F. Bartsch

e

-~

ECM Trophy; 7th BW, Carswell AFB,

Tex.—Bruce K. Holloway Navigation
Trophy; 340th Air Refueling Wing,
Altus AFB, Okla.—Bennie L. Davis

Most Improved Unit Trophy; and 27th ~

Tactical Fighter Wing, Cannon AFB,

N. M.—Best TAC F-111 Crew Award.

% The Air National Guard's 152d Tac-

tical Reconnaissance Group (TRG) .

based in Reno, Nev.,, garnered top

honors in Tactical Air Command's

worldwide air recce meet (RAM '86) at
Bergstrom AFB, Tex., in early Novem-
ber.

The 152d, flying the RF-4C Phan-
tom |l, was one of sixteen teams par-
ticipating in the competition, which

focused on procedures and tech-

niques used by multiservice and al-
lied reconnaissance units. This was
lhe first in a series of TAC-sponsored
international recce competitions.
Teams representing units from

USAF, ANG, the US Navy, the Naval -

Reserve, and the Royal Australian Air
Force flew five different types of air-
craft in the event.

The teams comprised aircrews, im-

agery interpreters, and maintenance -

personnel. Events spanned the entire
spectrum of tactical recce from air-
craft generation to photo reproduc-
tion and imagery interpretation.
Other categories and winners in-
cluded: Top Air Crew—Maj. Patrick M.

O'Rorke and Capt. Jay T. Stevenson, .

124th TRG, Boise, Idaho; Top Mainte-
nance Team—186th TRG, Meridian,
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EDO’s New BRU’s Provide...

mproved Mission
~Performance with

< _Significant
~ Economic Benefits

B EDO® BRU Models 830 and 831 have been selected for the F-15E Dual
Role Fighter.

® Configured to MIL-STD-2088 and MIL-A-8591, they are ready for other
applications. - : _

a e p

F-15E
Model 831
14/30 Inch

Model 830
14 Inch

For Further Information:

Contact Marketing Department

EDO Corporation

Government Systems Division

College Point, NY 11356-1434, USA

Phone 718 445-6000 « Telex 127431 \Where Technological Innovation Becomes Reality

“EDO is a Registered Trademark of EDO Corporation




Miss.; Top Imagery Interpretation
Team—67th Tactical Reconnaissance
Wing, Bergstrom AFB, Tex.; and Top
Night Competition Team—67th TRW,
Bergstrom AFB, Tex.

* The twenty-sixth President would
have said “Bully” if he had been in
Newport News, Va., on October 25.
The occasion was the commissioning
ceremony for the Navy’s fifteenth ac-
tive-duty aircraft carrier, the USS The-
odore Roosevelt (CVN-71).

Built at a cost of $2.46 billion, the
96,000-ton Roosevelt was completed
seventeen months ahead of schedule
by the Newport News Shipbuilding
and Drydock Co. Construction took
six years. The vessel, 1,092 feet long
and twenty-four stories high, is the
sister ship of the USS Nimitz
(CVN-68), the USS Dwight D. Eisen-
hower (CVN-69), and the USS Carl/
Vinson (CVN-70). Two other carriers,
the USS Abraham Lincoln (CVN-72)
and the USS George Washington
(CVN-73), are under construction and
will be commissioned in the early
1990s.

During builder's trials in September
without aircraft on board, the ship's
two nuclear reactors provided
enough power to the four turbines to
move the Roosevelt at speeds exceed-
ing thirty knots. The four 66,000-
pound, twenty-four-foot-diameter
propellers formed a wake nearly 260
feet wide. The ship was also put
through turns greater than thirty de-
grees.

The Roosevelt, which has a 4.5-acre
flight deck, will carry eighty-five air-
craft and have a complement of close
to 6,000 men. Capt. Paul W. Parcells,
an F-4 pilot who flew more than 150
combat missions in Vietnam, is the
ship’s first commanding officer. The
USS Roosevelt’s first scheduled de-
ployment will be to the Mediterranean
in 1988.

* In a recent speech before the New
York Society of Security Analysts,
Gen. Robert T. Herres, then Com-
mander in Chief of the North Ameri-
can Aerospace Defense Command
and soon to be Vice Chairman of the
JCS, made some then-and-now com-
parisons of NORAD forces to show
how the US posture has shifted from
defending against an air-breathing
threat to defending by means of a nu-
clear deterrent.

General Herres noted that in 1962,
five percent of the DoD budget was
dedicated to strategic defense. The
NORAD forces included 2,600 dedi-
cated fighter-interceptors, more than
270 air defense artillery batteries,
more than 400 surface-to-air missiles,
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almost eighty airborne radar aircraft,
and 207,000 people.

Today, NORAD's forces consist of
264 dedicated interceptors, mostly in
the Air National Guard and only fifty- .
eight of those in arapid response pos-
ture; no air defense artillery and no
SAMs; only a handful of airborne

= e e - |
An Iimpressive sight in pori, the newly commissioned carrier USS Theodore Roosevelt
(CVN-71) will be even more awe-inspiring on the high seas. The Roosevelt will carry

eighty-five aircraft and have a complement of close to 6,000 men. The new carrier
was completed seventeen months ahead of schedule.

SENIOR STAFF CHANGES

RETIREMENTS: Gen. Robert W. Bazley; AFRES M/G Sloan R. Gill; M/G .
William H. Greendyke.

CHANGES: B/G Charles G. Boyd, from DCS/Plans, Hg. USAFE, Ramstein AB,
Germany, to Vice Cmdr., 8th AF, SAC, Barksdale AFB, La., replacing M/G Samuel -«
H.Swart, Jr. . . . B/G Robert A. Buethe, Jr., from Dir., Medical Plans and Resourc-
es, Office of the Surgeon General, Hg. USAF, Bolling AFB, D. C., to Command
Surgeon, Hq. TAC, Langley AFB, Va., replacing B/G Rufus M. DeHart, Jr. . . . B/G
Maralin K. Coffinger, from Command Dir., NORAD, Combat Ops. Staff, Chey- -
enne Mountain Complex, Colo., to Dir., Pers. Plans, DCS/Pers., Hq. USAF, Wash-
ington, D. C., replacing retired M/G William J. Mall, Jr. . . . B/G Rufus M. DeHart,
Jr., from Command Surgeon, Hq. TAC, Langley AFB, Va., to Dir, Professional
Affairs and Quality Assurance, Office of the Surgeon General, Hg. USAF, Bolling
AFB, D. C., replacing retired M/G William H. Greendyke. :

B/G George B. Harrison, from Chief, Joint Ops. Div,, J-8, OJCS, Washington,

D. C., to DCS/Plans, Hq. USAFE, Ramstein AB, Germany, replacing B/G Charles '*

G. Boyd ... AFRES M/G James E. McAdoo, from Vice Cmdr, Hg. AFRES,
Robins AFB, Ga., to Cmdr.,, 14th AF (AFRES), Dobbins AFB, Ga., replacing ™
AFRES M/G Alan G. Sharp . . . AFRES M/G Alan G. Sharp, from Cmdr., 14th AF _
(AFRES), Dobbins AFB, Ga., to Vice Cmdr,, Hg. AFRES, Robins AFB, Ga., replac-

ing M/G James E. McAdoo . . . B/G William T. Williams 1V, from Spec. Ass't to

DCS/L&E, Hg. USAF, Washington, D. C.,to Command Dir., NORAD, Combat Ops.
Staff, Cheyenne Mountain Complex, Colo., replacing B/G Maralin K. Coffinger. m
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warning and control aircraft; and  gressional wrangling, $2.5 million in
37,000 people, including personnel in unused Army funds will be re-

eleven ANG interceptor squadrons. programmed or directed for the con- BIG
Air defense's share of the defense  struction of a new building for the

budget is up to 2.3 percent (froman  Army Aviation Museum at Fort BREAK
all-time low of 1.5 percent in 1980). Rucker, Ala. Officials at Fort Rucker
will be able to allocate the money over FOR

* NEWS NOTES—After much con-  a period of several years. The time-

MILITARY/
GOVERNMENT
PERSONN EL

Breakfast
near LAX,

A now as low ﬁ

Gen. John P. McConnell (center), the sixth Air Force Chief of Staff, died of cancer on
November 21, 1986. He was seventy-eight. A 1932 graduate of West Point, General

McConnell was Vice Commander of SAC and Deputy Commander of the US European Located wlthm a mile of L. A
Command before serving as Chief of Staff from 1965 to 1969. In this photo taken Airport and L.A. Air Force
shortly after he assumed that post, General McConnell Is flanked by Gen. Curtis E. Space Station, and in the heart

LeMay (right) and Maj. Gen. Benjamin D. Foulois, Air Corps Chief from 1931 to 1935. of the aerospace community,
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table for construction had not been
set at this writing.

Speaking of things Army, Beretta
USA recently passed the 25,000
mark in its delivery of 9-mm pistols.
As of November 14, the Maryland-
based company had delivered 26,400

new King Airs are all to be delivered by
the end of 1988.

The two-seat trainer version of the
Marine Corps's vertical takeoff and
landing Harrier Il attack jet, the
McDonnell Douglas TAV-8B, made its
first flight on October 21 over the
company’s St. Louis, Mo., plant. Chief

|'.>I—

R R T 1Y

L—h_ak " .

Experimental Test Pilot Bill Lowe was
at the controls for the one-hour flight.
The hop consisted of a short takeoff,
stall maneuvers, simulated landings,
and a two-minute hover. Lowe took
the Harrier |l to 40,000 feet and flew at
a top speed of 400 knots. The Marine
Corps plans to acquire twenty-eight
TAV-8Bs.

And finally, the US Board of Geo-
graphic Names has decided to name
a 6,100-foot peak in the Santa Cata-
lina Mountains of Arizona Airmen
Peak “in honor of all airmen who have
died in military aircraft accidents in
the Tucson area.” The effort to name
this peak was headed by retired USAF
chaplain Lt. Col. Lawrence V. Tagg. At

This two-seat version of the Harrier, the TAV-8B, will be used by the Marine Corps to
train its pilots in vertical and short takeoff and landing.

of the total 320,000 9-mm pistols or-
dered by the Army as part of a $76
million contract. The company says
the guns show even greater reliability
than the test versions.

A subsidiary of the Italian firm
Aeritalia, Officine Aeronavalia Vene-
zia, will soon convert four Boeing 707
commercial airliners into tankers for
the Italian Air Force. In addition, the
four aircraft will also be used for
transporting cargo.

The Navy recently awarded an
$84.5 million contract to United Tech-
nologies’ Sikorsky Aircraft for initial
production of five combat Search
and Rescue/Special Warfare Sup-
port (HCS) helicopters for the Navy
and two Medium-Range Recovery
(MRR) helicopters for the Coast
Guard. The Sikorsky HCS/MRR is a
close derivative of the SH-60F Sea-
hawk. Eventually, eighteen of these
helicopters will go to the Navy, while
the Coast Guard will get thirty-five of
the type.

The Federal Aviation Administra-
tion (FAA) recently awarded a nearly
$59 million contract to Beech Aircraft
Corp. to purchase nineteen Super
King Air 300s that will be used to
check the accuracy of more than
8,000 electronic and visual navigation
and landing aids in the US and its
territories. The new aircraft will re-
place older and fuel-hungry aircraft
acquired in the early 1970s. The in-
spection fleet currently logs more
than 22,000 flight hours per year. The
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g least seventy-five airmen have died in
aircraft accidents in the vicinity of the

peak. ]
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& E'RE on the threshold of

something marvelous in avi-
ation. The era of the starfighter is
upon us. I’'m not talking about tech-
nologies of the year 2100. I'm talk-
ing about technologies that are with
us right now.”

Lt. Gen. William E. Thurman,
Commander of Air Force Systems
Command’s Aeronautical Systems
Division at Wright-Patterson AFB,
Ohio, made that statement not long
ago in reference to AFSC’s role in
developing the hypersonic National
Aerospace Plane (NASP), a joint
undertaking of the Defense Depart-
ment and the National Aeronautics
and Space Administration in which
ASD has much of the action.
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General Thurman’s context was
much broader, though, in the sense
that the work on the aerospace
plane does not stand in splendid iso-
lation from all else that ASD is doing
or has ever done in developing mod-
ern, high-performance combat air-
craft for the Air Force.

The NASP promises to be a
breathtakingly unprecedented fly-
ing machine, at home in air or space,
streaking through the upper atmo-
sphere at twenty-five times the
speed of sound or thereabouts, its
airframe, engines, and avionics in-
tegrated into a coherent system of
thoroughly interdependent ele-
ments.

For all its potentially peerless at-

v
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tributes, the NASP will not emerge
as a technological creature wholly
alien to the aeronautical world as we
know it today. Its technologies will
have filial connections to those of
the fighters of this generation and
the next.

The F-15, more than a decade in
service and still the best air-superi-
ority fighter in the world, heads the
family. Its latest variant, the F-15E
dual-role fighter newly in produc-
tion, will do both the air-to-ground
and air-to-air missions behind en-
emy lines better than any US fighter
EYer.

The F-16, singularly adept at
ground attack and no slouch in the
air-to-air regime, either, has demon-
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£
“The era of the starfighter” has
been inaugurated by the pro-
gram to develop the Natlonal
Aerospace Plane (NASP), a hy-
personic flying machine for air
and space. (© Keith Ferris

1986)
) T

strated that “smaller” is no longer
synonymous with “lesser” in terms
of fighters’ combat ranges.

Late last October, USAF decided
to modernize its air defense fighter
. force with modified F-16As already
in service in tactical squadrons.
" Their combat-range capability was
. an‘important consideration in their
selection over the competing F-20,
Air Force officials said.

The F-16As destined for conver-
sion to the air defense mission will
be replaced in ground-attack squad-
rons by the newer, more capable,
and more versatile F-16Cs. They
and the F-15Es will eventually be
equipped with the Low-Altitude
Navigatiorf and Targeting Infrared
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This generation of
fighters and the next
lead naturally into

development of the
true aerospace plane.

BY JAMES W. CANAN, SENIOR EDITOR

for Night (LANTIRN) system that
ASD has escorted through some
technological thickets to the point
of full-scale production. (See also
“Fighting Around the Clock” on
p. 52 of this issue.)

Next comes the Advanced Tac-
tical Fighter (ATF), the apple of
ASD’s eye and legatee of just about
everything ASD and its contractors
have learned in creating and im-
proving the F-15 and the F-16.

Northrop (teamed with McDon- --

nell Douglas) and Lockheed (team-
ed with General Dynamics and Boe-
ing) were chosen last October by
USAF to build two ATF prototype
aircraft each. Prototypes will be fly-
ing two years from now.

All these fighters are the NASP’s
progenitors. The NASP’s technolo-
gies of fuels, engines, structural ma-
terials, aerodynamic shapes, avi-
onics, and—perhaps most impor-
tantly—systems integration will
have had their origins, however
brightly or dimly, in ASD’s work on
the technologies of the F-15, the
F-16, and the ATF.

Among innumerable examples of
this are the research programs of
ASD and its contractors on high-
strength, heat-resistant alloys and
cooling techniques for advanced
fighter engines, on nonmetallic ma-

‘terials for engines and airframes, on

the integration of aircraft avionics,
on the use and integration of experi-
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mental aerodynamics and avionics
as in the Advanced Fighter Technol-
ogy Integration (AFTI)/F-16 and
X-29 forward-swept-wing aircraft
programs, and on variable-camber
wings as in the AFTI/F-111 pro-
gram.

AFTI/F-111 officials at ASD
claim that the F-111s on the Libya
raid of last April could have been
back home an hour earlier, or could
have forgone two of their aerial re-
fuelings, had they been equipped
with the mission-adaptive wings
(MAWSs) now being successfully
tested in the ASD program.

Among other ASD projects ger-
mane to the development of the
ATF and probably to the NASP as
well are those on very-high-speed
integrated circuits (VHSIC) as part
of the rapid advances in microchip
technology, on software that is so
important to the automation of air-
craft, on cockpit technologies that
enable pilots to take full advantage
of such automation, and on artificial
intelligence (Al)—a technology that
General Thurman says “is becom-
ing synonymous with advanced
aeronautics” and that ASD is just
now beginning to get in hand.

The NASP’s developers will bor-
row from ASD’s books on all these
projects. Moreover, it is likely that
the NASP program itself will con-
tribute technological insights to
other ASD programs, most notably
to the ATF program somewhere
along its way into the twenty-first
century.

There are those who say that the
advent of the presumably world-
beating NASP will mean the end of
fighters as we know them today and
that the ATF will be the last of their
long, evolutionary line.

Rearranging the Molecules

ASD is taking nothing for granted
in this regard. Its laboratories are
nurturing technologies applicable to
both the NASP and the ATF pro-
grams, but they are also continuing
to pursue technologies that may
someday apply to flying machines
not yet envisioned.

Forexample, ASD’s Aero Propul-
sion Laboratory and Materials Lab-
oratory are looking beyond the ATF
in their research on highly advanced
turbine engines and on exotic mate-
rials, respectively, for superswift jet
aircraft that would not necessarily
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transcend the atmosphere in the
manner—or with the hybrid rocket/
scramjet air-breathing engines—
now planned for the NASP.

Both laboratories are in the busi-
ness of rearranging the molecules of
Mother Nature’s chemical ele-
ments. Their goals are endothermic
“designer” fuels that will absorb
heat rather than give it off and mate-
rials of enormous strength, of mal-
leable ductility, and of mighty resis-
tance to heat.

Such materials and fuels would be
an unbeatable combination in the
powerplants of high-performance
aircraft, and the materials could be
made into aircraft skins virtually
impervious to heat and stress.

In one portentous project, the
two laboratories are working to-
gether, as an Aero Propulsion Lab
paper puts it, “to demonstrate a rev-
olutionary advancement in turbine
engine technology through the
1990s.”

Their goal is to devise fighter en-
gines capable of doubling the thrust-

sonic speed and high altitude. They
will enable the ATF to cruise super-
sonically over long distances with-
out using fuel-gulping afterburners,

an impossibility with existing fight- _.

er engines,

All such advances in the propul-
sion world will lead to dramatic im-
provements of USAF’s warfighting
prowess.

“We’re not going to be range-lim-

ited any more,” General Thurman

asserts. “We’ll be able to pack much
more energy into fuels. This has tre-
mendous implications for aircraft
designs.”

Among other things, it means that
“our younger officers, in their ca-
reer lifetimes, will probably see air-
planes the size of F-15s going in and
out of space,” the ASD Commander
asserts.

ASD itself is on afterburners in
preparing for this and for more in
the aeronautical arena.

“We've never had a better re-
search program in our labs, and
we're focusing our lab efforts on ap-

Lt. Gen. William E. Thurman, Commander of Aeronautical Systems Division, reflects
the upbeat spirit at ASD, now in its “glory days.” Here, he checks out a cockpit-design
engineering device configured for LANTIRN system technology.

to-weight ratios of the engines now
being developed by General Elec-
tric and Pratt & Whitney, also in
prototype-construction competi-
tion, for the ATF.

Those ATF engines will greatly
surpass the engines of the F-15 and
the F-16 in terms of their thrust-to-
weight ratios measured at super-

plied research,” General Thurman
explains. “There’s a new excite-
ment, a vibrancy, at Wright Field,
because our people are working di-
rectly on the technologies that we’ll
need in the airplanes we’re going to
field in the coming decade and in the
early years of the 2000s.”

The principal draws upon those
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technologies are the NASP pro-

gram, the ATF program, and the
. Strategic Defense Initiative (SDI)

program, in which USAF is a fea-
. tured player.

General Thurman calls these pro-
grams “huge technological kickers™
and includes among them, as well,
the VHSIC program and the Air De-

fense Initiative (ADI) program that
USAF sees as a necessary comple-
ment to SDI.

Serving as clearly delineated aim-
points for ASD’s scientists and engi-
neers, all such programs “give us
focus for what in the past we always
saw through a glass darkly,” Gener-
al Thurman declares.

ATF Avionics Integration

A prime example of how ASD's
major systems development pro-
grams are now enfolding technolo-
gies once confined to its laborato-
ries is that of avionics integration in
the ATF.

ASD’s Avionics Laboratory has
worked for several years on the
Pave Pillar program, in which its
contractors defined a generic archi-
tecture for the automation and inte-
gration of aircraft avionics sub-
systems—combining, for example,
fire controls and flight controls,
along with navigation systems, elec-
tronic warfare systems, propulsion
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controls, radars, and cockpit con-
trols and displays.

This program encompasses the
Avionics Lab’s development of the
Integrated Communications, Navi-
gation, and Identification Avionics
(ICNIA) system, a project aimed at
combining into a single, highly reli-
able radio all of the variegated com-

munications that modern combat

aircraft must rely on and manage.

The Avionics Laboratory com-
pleted the design specifications for
the Pave Pillar system and has now
handed it over to the ATF program
office for development and incorpo-
ration into the fighter.

The eventual extent of such incor-
poration will be determined in the
competition between the two ATF
contractor teams. Each has been as-
signed by the Air Force to build and
test ATF avionics-suite prototypes
along with—and apart from—their
aircraft prototypes.

“It may take longer to bring on
the avionics prototypes than it will
to bring on the airframe and engine
prototypes,” General Thurman
says. “Avionics may turn out to be
the long pole in the [ATF] tent.”

ASD’s experience with the B-1B
bomber taught it not to take for
granted that a new aircraft’s avi-
onics will need less time in develop-
ment, solid advances in microchip

technology notwithstanding, than
will its airframe and engines.

In the B-1B, says General Thur-
man, “we packed all the offensive
avionics in the front of the airplane
and all the defensive avionics in the
back and expected it all to work to-
gether when we turned on the
switches.”

Lockheed and Nor-
throp now head
contractor teams
competing in the
development of the
Advanced Tactical
Fighter (ATF), as de-
picted by a Lock-
heed artist. The ATF
program, a blue-rib-
bon ASD endeavor,
is centered on con-
struction of air-
frame, avionics,
and engine proto-
types and is sched-
uled to eventuate in
an operational ATF
around the
mid-1990s.

Instead, it turned out, for exam-
ple, that some of the bomber’s trans-
missions were picked up by its re-
ceivers. This entailed rearrange-
ments and better integration of its
avionics systems.

Regarding the transition of tech-
nologies into systems, some Air
Force officials are concerned that
the major, blue-ribbon systems pro-
grams at ASD are preempting al-
together too many of the laborato-
ries’ advanced development proj-
ects, perhaps prematurely, Some
also fear that the Air Force, in its
increasing emphasis on applied re-
search amid a budget crunch, is
drifting away from basic research.

Both trends threaten the labs and,
in consequence, their development
of the technologies that USAF will
need for far-future systems distinct
from those now soaking up technol-
ogies and resources, such critics
claim.

General Thurman doesn’t buy it.
“We’re spending more money on
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basic research at ASD than we ever
have,” he declares.

The General also notes that ASD
is responsible for working up nearly
three-fourths of the seventy ad-
vanced technologies and advanced
systems concepts that AFSC’s Proj-
ect Forecast Il study selected as
having the potential to “revolution-
ize the way the Air Force carries out
its mission in the twenty-first cen-
tury, guaranteeing continued tech-
nological supremacy over any po-
tential adversary.”

Thanks to Forecast Il

Keith Collier, ASD’s deputy for
development planning, tips his hat
to the Forecast II study for having
“provided us with a very rich set of
identified technology potentials.”
His shop is mating Forecast II's
technologies and systems concepts
with what it perceives to be USAF’s
future requirements for them in
terms of missions and is reshaping
its studies accordingly.

Among the topics of such studies
are cruise missile defense, non-
nuclear strategic forces, unmanned
systems, and “mission/flight sys-
tems integration, which anticipates
that the next-generation avionics in-
tegration will be an order of com-
plexity out beyond that of the ATF,”
Mr. Collier says.

Forecast Il lends leverage to all
this. AFSC’s commitment to solid
support and funding of the develop-
ment of Forecast Il technologies
and systems bodes well for USAF’s
research community and should not
be taken lightly, General Thurman
claims.

“We're in the glory days of ASD
right now,” the General asserts. “On
just the white [unclassified] side, we
have more aircraft programs than
we’ve ever had—the NASP, the
ATF, the F-15E, the F-16C and D,
the air defense fighter, the C-17, and
the T-46 [trainer] or some variant of
it, depending on how the Air Force
decides to go.”

The F-15E is now virtually a bird
in hand. The first dual-role fighter,
its engines and cockpit displays
somewhat at variance with those of
the production-line F-15Es that will
follow, was scheduled to roll out last
month at the McDonnell Douglas
plant in St. Louis, Mo.

Production of the F-15Es will pro-
ceed at a measured pace, centering
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on five test-bed models, through
most of 1987, and will start hitting
its stride about a year from now.

The Air Force plans to buy 392
F-15Es for four operational wings
and one training wing well into the
1990s. Destined for the demanding
deep-interdiction mission, they are
expected to be superior in many
ways to the F-111s that they will
replace over the next four to six
years—most especially, perhaps, in
their ability to fight their way out of
trouble in air-to-air combat.

The F-15E’s dual-role versatility
has been put to the test in the fight-
er’s simulator at McDonnell Doug-
las.

Col. Roy B. Marshall III, chief of
the projects division of ASD’s F-15
program office, recalled that it was
“impressive how quickly we could
go from air-to-air to air-to-ground”
in that simulator.

“As we were going into the target,
the simulator operators brought up
a MiG-23,” Colonel Marshall said.
“We got radar contact, negated the
MiG-23, went back down in the
weeds, and continued our bombing
attack. We were satisfied.”

Optimally, each F-15E would car-
ry four radar-guided, launch-and-
leave AIM-120A Advanced Medi-
um-Range Air-to-Air Missiles
(AMRAAMSs) and four infrared-
homing AIM-9L Sidewinder mis-
siles.

Colonel Marshall and Lt. Col.
Edward J. Atkins, the F-15E pro-
gram manager at ASD, acknowl-
edge that some work needs yet to be
done on making the fighter’s avi-
onics gear compatible and on inte-
grating its software in a timely man-
ner.

The F-15E will be “software-in-
tensive,” loaded with digital, pro-
grammable avionics, including the
Joint Tactical Information Distribu-
tion System (JTIDS) and the Tac-
tical Electronic Warfare System
(TEWS).

The integration of all such sys-
tems is by no means easy, but “we
don’t see any real show-stoppers
ahead,” Colonel Marshall says.

Prospects for the F-15E

Powered either by P&W F100-220
engines or GE F110 engines, the
F-15Es will be built for the carriage
of conformal fuel tanks to give them
the range they will need for their far-

ranging interdiction forays beyond
enemy lines.

The 81,000-pound (fully loaded)
F-15E’s range and advanced avi-
onics will enable it to do something
that the 68,000-pound F-15C was
not built to do in the air-to-air re-
gime, namely, to escort ground-at-
tack fighters beyond the Forward
Edge of the Battle Area (FEBA).

The ATF was designed from
scratch—in its propulsion system,
aerodynamics, and avionics—to do
just that, without conformal fuel
tanks, and to do it far better.

Cockpit technologies are at their
contemporary zenith in the “mis-
sionized” forward and aft crew sta-
tions of the F-15E.

The front cockpit has two mono-
chromatic displays, one color dis-
play, and one wide-field-of-view,
holographic head-up display
(HUD). The rear cockpit has two
color displays and two monochro-
matic displays. All displays in both
cockpits can show the fighter’s atti-
tude, altitude, and airspeed, plus in-
formation pertaining to its arma-
ment, forward-looking infrared
(FLIR) navigation, radar altimeter,
terrain-following radar, fire-control
radar, and communications sys-
tems. A voice warning system will
alert the crew to danger when the
fighter dips down too low.

By mid-1988, the F-1SE will be
the only variant in production. Pro-
duction of the F-15Cs and Ds, now
entering its final phase, will have
ended.

All USAF attack aircraft will ben-
efit from ASD’s AFTI/F-16 pro-
gram. F-16Cs are being equipped
with flight controls that the program
has successfully tested, and the
F-15Es will draw from its avionics
innovations to some extent.

Such improvements, with more
to come in the operational Air
Force, will make it easier for F-16C
pilots to handle LANTIRN, for ex-
ample. Moreover, it is no stretch of
the imagination to assume that
AFTI/F-16-induced advances in
digital, fly-by-wire flight controls,
in aircraft maneuverability, and in a
host of cockpit technologies, such
as voice controls and voice warning
systems, will find their way into the
ATF and even—in forms much far-
ther advanced—in the starfighters
of General Thurman’s foreseeable
future.

AIR FORCE Magazine / January 1987



Easing the Tough Tasks

In its current phase, the AFTL/
F-16 program is concentrating on
trying out the Automated Maneu-

. vering and Attack System (AMAS)

to ease the tough tasks of low-flying
attack pilots.

Among the integrated technolo-
gies involved in AMAS are an IR

- sensor/tracker that provides precise

target information with respect to

" the aircraft’s position, a digital

weapons interface called “standard
avionics integrated fuzing” because
it enables the fire-control system to
fuze weapons automatically just pri-
or to their release, and cockpit dis-
plays of terrain maps that are pro-
jected both on film and by means of

~ digital electronics.

At this writing, AMAS features
have been tested in nearly 200
flights of the AFTI/F-16. One of
those features, a ground collision-
avoidance system, has been vali-
dated while turning at five Gs at 200
feet, a bomb-run maneuver that the
AFTI/F-16’s qualities of aerody-

- namics and avionics can handle

with hardly any sweat.

The AFTI/F-16’s combination of
terrain-avoidance and digital ter-
rain-mapping systems may well turn
out to be the biggest boon ever for
such hill-hugging attack aircraft as
the F-16Cs and the F-15Es.

The Marines and the Army—and
the British, too—are interested in
the AFTI/F-16 digital terrain man-
agement and display system’s po-
tential for improving their night-at-
tack capability.

“The great thing about the system
is that its data doesn’t become ob-
solete,” says Lt. Col. Donald H.
Ross, ASD’s AFTI/F-16 program
manager. “They’re not going to blow
away the hills that we have on our
digital maps.”

Despite its successes, the AFTI/
F-16 program, at this writing, is fac-
ing a severe drawdown and maybe
even the termination of its funding
at the hands of the Air Force.

This is also true of the AFTI/
F-111 program for testing the mis-
sion-adaptive wing.

That program has demonstrated
that variable camber wings have the
potential to make a major difference
in flight efficiency and maneu-
verability and that such wings have
a place in the Air Force’s opera-
tional future. However, the program
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has not progressed to the point
where the wings on the test-bed
F-111 are controlled in the fully au-
tomatic mode.

Such testing is scheduled to begin
in a few months. It may be curtailed
for lack of funding, however, to the
regret of program officials. “We're
really just scratching the surface of
what we can do with the MAW sys-
tem,” says Ron DeCamp, ASD’s
AFTI/F-111 program manager.

It is possible that both AFTI test
programs have already contributed
just about all that they need to con-
tribute, for now, to USAF’s under-
standing of the technologies they
have explored. Now it may be time
for USAF to concentrate on those
technologies in a more pragmatic
manner, namely, in the ATF pro-
gram, some officials believe.

The AFTI/F-16’s spin-off for the
ATF seems clear and substantial.
Less clear is the spin-off to be ex-
pected from the AFTI/F-111 pro-

gram.

A McDonnell Douglas technician adjusts the wind-tunnel model of the F-15 short-

F-15 that is moving closer to pro-
duction.

The ATF’s engines are expected
to be capable of reversing and vec-
toring their thrust in order to en-
hance the aircraft’s maneuverability
as well as to give it STOL capability.
The key to this will be engine noz-
zles of the type to be tested on the
F-15 STOL demonstrator aircraft.

Pratt & Whitney, one of the two
competing ATF engine contractors,
will supply two of its F100-220 en-
gines for the modified F-15 and is
now building the nozzles to go with
those engines, with ground-testing
of the whole system scheduled to
begin later this year.

P&W expects that its nozzles will
be capable of vectoring thrust as
much as twenty degrees up or
down.

GE, too, is involved in the STOL
test-bed aircraft program. Its work
has to do with coupling the controls
of the thrust-vectoring nozzles and
the canards with the conventional

takeoff-and-landing (STOL) and maneuvering demonstrator aircraft being developed
by the company for ASD. It is scheduled to begin test flights in early 1988.

Applying the Lessons Learned
USAF wants the ATF to be capa-
ble of relatively short takeoffs and
landings, given the wartime pros-
pect of damaged runways in opera-
tional theaters. Consequently, the
ATF designers will probably draw
from lessons learned in yet another
blue-ribbon ASD program, one that
will demonstrate “STOL and ma-
neuver technology” in a test-bed

flight controls of the F-15, thereby
making it possible for the pilot to
handle the whole affair as a package
of controls, not as controls in isola-
tion from one another.

Among other technologies to be
tested aboard the aircraft will be a
STOL “mode guidance” system
(featuring cockpit displays that will
show the pilot the best pathway for
landing on a bomb-damaged run-
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way), a low-visibility, precision-
touchdown system, and a landing
gear system that couples nosewheel
steering and braking controls with
flight controls and thrust-reversing
controls.

ASD’s Advanced
Fighter Technolo-
gy Integration
(AFTI) F-16 heads
out for yet another
test of its highly
sophisticated
flight-control avi-
onics and cockpit
technologies.
AFTI/F-16 innova-
tions are being in-
corporated in cur-
rent production
fighters and will
show up heavily in
the avionics of the
ATE

The demonstrator aircraft is ex-
pected to be capable of taking off
from a 1,500-foot runway with full
internal fuel and a 6,000-pound pay-
load and of landing in that distance
or less in the rain, under a 200-foot
ceiling and crosswinds of up to thir-
ty knots, with half-mile visibility
and no landing aids.

Its radar and inertial navigation
system will enable it to make such
landings in daylight. For night land-
ings, it will be equipped with a
LANTIRN navigation pod and
HUD.

“By the end of this year [1987], all
flight units should have been deliv-
ered, and we will begin installing
them in the airplane on our way to
meeting our first flight date in April
1988,” says David Selegan, who is
ASD’s deputy manager of the pro-
gram.

“We are very fortunate,” Mr. Se-
legan continues, “in that everyone
involved in the program has put
first-class people on it—first-class
not only technically, but also so-
cially. That’s a big, big factor in this
program because it's an integration
program. We have broken ground in
the relations between engine and
airframe contractors and sub-
contractors that’s never been
broken before, because our integra-
tion of everything—such things as

48

the landing gear with the flight-con-
trol system—has never been done
before.”

Hallmark of the ATF
Such integration will be the hall-

mark of the Advanced Tactical
Fighter. The prototyping approach
to its airframe, engines, and avi-
onics as separate entities prior to
final assembly of the competitive
ATF flying machines should pro-
vide clear perspective, from the
standpoint of actual hardware, on
how to put them all together.

“The prototyping approach has
changed the program in several
ways,” explains Col. Albert C. Pic-
cirillo, the ATF program director.
“We’'ll have prototype ATF air-
frames and engines flying almost
two years earlier than originally
planned.”

The idea in the beginning, since
abandoned, was to have several
contractors compete on paper and
with isolated hardware and then to
choose one of them to build an ATF
model for flight demonstration and
testing.

As of now, ASD plans to have
both the Lockheed-Boeing-General
Dynamics YF-22A ATF prototype
and the Northrop-McDonnell
Douglas YF-23A ATF prototype
flying by the end of 1989.

“The flight prototype will be a
major part of the program,” Colonel
Piccirillo explains. “We need flight
testing to demonstrate the proper
balance among the critical ATF
characteristics of supersonic cruise,

high maneuverability, low [radar
and IR] signatures, and excellent
fighter handling qualities prior to
pinning down the design for full-
scale development and produc-
tion.”

All this will be mighty challeng-
ing. General Thurman’s thoughts on
it are as follows:

“In the past, the trade-offs were
relatively simple. Questions of ma-
neuverability, size, range, and
speed could all be analyzed in the
context of propulsion systems and
aerodynamics.

“Now, we have to look at perfor-
mance—maneuverability—against
low observables. They aren’t mutu-
ally supportive. The things you do
to increase maneuverability may
not be the things you do to lower
your observables. The design team
can’t just say we're going to make
the fighter highly maneuverable by
putting a great big tail on it.

“So the problem of designing a
fighter these days is tremendously
complicated.”

The saving grace in all this is the
computer. “Computer power allows
us to analyze those trade-offs and
make them work,” General Thur-
man says. “The exciting thing to
me, as an old aerodynamicist, is to
go out to an aircraft design shop and
watch as they put their designs to-
gether on a big screen, with a com-
puter.

“They lay down a design, and
someone sitting there, maybe from
the manufacturing side of the house
or the maintenance side, says, ‘Hey,
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DATA GENERAL ASKS: ARE YOU PLAYING
RUSSIAN ROULETTE WITH YESTERDAY’S TECHNOLOGY?

FOR ADVANCED COMPUTER SYSTEMS, TALK TO US. IT'S WHY SO
MANY GOVERNMENT DEPARTMENTS HAVE CHOSEN DATA GENERAL.

Government business is too criti-
cal to be taken for granted. Too much
depends on it.

No wonder nineteen of the top
twenty U.S. defense contractors have
bought a Data General system. As
have all the Armed Services and most
major departments of the federal
government.
~ And to date, nearly thirty U.S.
Senate offices and committees have
chosen Data General.

TODAY'S BEST VALUE

Why such unanimity? Because
Data General offers a complete range
of computer solutions for government
programs, with one of the best price/
performance ratios in the industry.

From our powerful superminis to
the DATA GENERAL/One™ portable.

From unsurpassed software to our
CEO® office automation system. Plus
complete systems for Ada® and Multi
Level Secure Operating Systems, and a
strong commitment to TEMPEST.

All Data General systems have full
upward compatibility. And because
they adhere to international standards,
our systems protect your existing

equipment investment. We give you the

most cost-effective compatibility with
IBM outside of IBM—and the easiest to
set up and use.

SOLID SUPPORT
FOR THE FUTURE

We back our systems with com-
plete service and support. As well as
an investment in research and devel-
opment well above the industry norm.

So instead of chancing yesterday’s
technology, take a closer look at the
computer company that keeps you a
generation ahead. Write: Data General,
Federal Systems Division, C-228, 4400
Computer Drive, Westboro, MA 01580.
Or call 1-800-DATAGEN.

¢y Data General

a

Generation ahead.

© 1985 Data General Corp., Westboro, MA_ Ada is » registered trademark of Lhe Department of Defetine (OUSDRE-AIPO)
DATA GENERAL/One is a irademark and CEO is a registered trademark of Data General Corpotation




The best way to
get MLV off the
ground is to get it
off the shelf

The Air Force has a
pressing need for a Medium
Launch Vehicle to put
Navstar Global Positioning
System satellites into orbit.

General Dynamics Space
Systems Division has a
launch vehicle that can
perform these missions
without any major
modifications: Atlas/Centaur.

In fact, the “off-the-shelf”
Atlas/Centaur can not only
handle current and future
defense payloads, its excess
performance capabilities
provide greater mission
flexibility.

Atlas/Centaur. For priority
defense satellites it’s all
systems go.

GENERAL DYNAMICS
Space Systems Division




you can’t do that, because the air-
plane would be tough to build or to
keep in shape.’

“Then they change it, move the
lines around on the screen, and they
say, ‘There, how about that.” Some-
one says, ‘Well, I want to make this
little aerodynamic change right
there,” and someone else says,
‘Hold it, what are the implications
of that change on the observabili-
ty—the radar cross section or the IR
cross section—of the aircraft?’ ”

This sort of computer-generated
dialogue and teamwork, as it were,
“now allows us to get an F-16C with
superb performance and ninety-five
percent availability,” General Thur-
man adds.

Three Types of ATF Prototypes

The development of all three
types of ATF prototypes—airframe,
engines, and avionics—will tell the
Air Force a great deal about how to
make the trade-offs and still come
up with a fighter of great speed, ma-
neuverability, and range and of low
radar and IR cross sections.

The avionics prototypes “will be
just as important as the flying pro-
totypes,” Colonel Piccirillo de-
clares, adding that they “will be
ground-based at first, and they’ll
take into consideration the insertion
of new technologies, such as
VHSIC, using a common-core ar-
chitecture and distributed process-
ing. Later in the program, both con-
tractor teams will be flying their
_avionics prototypes in large, air-
liner-type test-beds.”

Centered on all its prototypes,
the ATF program’s design demon-
stration/validation phase should
take about four more years, and
then the fighter will proceed—with
the winning contractor team having
been selected—into full-scale de-
velopment on the way to production
and operational service around the
mid-1990s.

The initial, demonstration phase
of the program will require an Air
Force expenditure of about $2.5 bil-
lion; the full-scale development
phase, about $7 billion; and the pro-
duction phase, about $35 billion for
750 of the fighters, according to
Thomas E. Cooper, Assistant Sec-
retary of the Air Force for Re-
search, Development, and Logis-
tics. All prospective expenditures
are quantified in terms of the buying
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power of the dollar in Fiscal Year
1985.

Dr. Cooper sees the integration of
the ATF’s avionics as the program’s
biggest challenge, but also regards it
as holding the promise of “tremen-
dous payoff.”

The engines being developed for
the ATF are already well along and
are “the pacing items in the pro-
totyping program,” Colonel Pic-
cirillo says.

ASD anticipated that the ground-
demonstration version of the GE
YF120 engine for the ATF would be
up and running by the first of this
year. The Pratt & Whitney YF119
engine ran for the first time last Oc-
tober.

Both powerplants are in large
measure the products of technolo-
gies developed in the ASD Aero
Propulsion Laboratory’s Joint Ad-
vanced Fighter Engine (JAFE) pro-
gram over the past few years.

That program has been folded
into the engine portion of the ATF
program itself. But this does not
mean that the Aero Propulsion Lab
has gone out of the business of de-
veloping advanced fighter engine
technologies, not by a long shot.

“We're out to double the thrust-
to-weight [ratio] of the ATF-genera-
tion engines—and to maintain the
same level of reliability—by the
year 2000,” asserts Walker Mitch-
ell, deputy director of the Aero Pro-
pulsion Lab. “Our technology pro-
gram is embedded in Project Fore-
cast [I—we’re a big player in that—
and it is much broader than just
looking forward to the next ATF.
We’re looking at hypersonic air-
planes and missiles, among other
things.”

Endothermic fuels are a major
consideration in all this. They are
being researched in the lab’s avia-
tion fuel technology program, and
they have enormous implications
for air-breathing engines of the fu-
ture.

“We call them designer fuels,”
Mr. Mitchell explains, “because
we're rearranging molecules to get
the characteristics that we want out
of them. They absorb heat instead of
giving it off.”

In connection with this, high-per-
formance aircraft and missiles may
one day burn gaseous hydrogen
compounds instead of liquid fuel,
Mr. Mitchell says.

This is feasible in turbine engines,
he says, “because they don’t care
what they’re burning.”

The laboratory is involved in a
number of technology programs un-
der the heading of “high-speed pro-
pulsion.” They are aimed at “rapid-
ly developing an Air Force capabili-
ty for high-speed flight, including
turboramjet engines for Mach 5 in-
terceptors, hydrogen-fueled en-
gines for hypersonic cruise vehicles
or space boosters, and new engine
options for high-speed missiles.”

One of the lab’s aspirations is a
supersonic combustion ramjet
(scramjet) engine of the sort slated
for the National Aerospace Plane.

Hand in hand with the Aero Pro-
pulsion Lab’s endeavors are those
of ASD’s Materials Laboratory. The
lab is in pursuit of “intermetals,”
such as titanium aluminide, and,
farther out, of carbon/carbon mate-
rials and ceramic composites that
would far surpass today’s compos-
ites and superalloys in strength and
resistance to heat.

“Nickel-based superalloys are
the backbone of turbine engine
technologies,” explains Larry
Hjelm, assistant chief of the Mate-
rials Laboratory’s metals and ce-
ramics division. “They date back to
the early 1950s. Incremental im-
provements in them have allowed us
to double the thrust-to-weight ratio
of fighter engines, but we can’t take
them any further, so we’re looking
for alternatives.”

Titanium is one such alternative,
but it is much too costly. Fused with
aluminum in titanium aluminide in-
termetals, it becomes inexpensive
enough to buy, in relatively small
quantities, for engine components
and for airframes.

The intermetals can stand tem-
peratures that far exceed the melt-
ing points of titanium itself, let alone
the melting points of nickel-based
alloys.

The Materials Lab is also explor-
ing the rapid solidification of alumi-
num and of other metals to make
their molecules reform in unnatural,
stronger patterns.

All such work is being driven by
ASD’s “activity in hypersonics,”
Mr. Hjelm says. Such activity “will
carry our work along well past the
aerospace plane,” he adds, “and we
expect to get some benefit from the
NASP program.” =l
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Fighting

¢

The LANTIRN navigation
and targeting system is
at the point of full-scale
production and is
looking good.

52

round the Clock

LAS‘I‘ year, the Air Force desig-
nated the F-15E as the first fight-
er to be outfitted with the Low-Al-
titude Navigation and Targeting
Infrared for Night (LANTIRN) sys-
tem, probably at the beginning of
1989. The dual-role fighter is a natu-
ral for LANTIRN. The system will
come in mighty handy on those
deep, difficult interdiction mis-
sions—one aircraft at a time, in
most cases—and the F-15E’s two-
man crew will be able to assimilate
the work load associated with LAN-
TIRN more easily than would a sin-
gle pilot.

Mounted underneath the fuse-
lage, LANTIRN’s targeting and
navigation pods will almost cer-
tainly have some effect on the
F-15E’s flight dynamics—especial-
ly when the fighter flies fast and low
en route to land targets.

“Accommodating the pods may

USAF's promising
new LANTIRN naviga-
tion and targeting
system will turn night
into day for its attack
aircraft, as demon-
strated in this flight
test of a LANTIRN
head-up display
(HUD).

be a challenge, but the fighter was
designed with LANTIRN in mind,
and we don’t see any problems at
this point,” says Col. Roy B.
Marshall III, chief of the projects
division of Aeronautical Systems
Division’s F-15 program office.

LANTIRN is also slated for de-
ployment on 300 F-16Cs. Late last
summer, Air Force Chief of Staff
Gen. Larry D. Welch disclosed
plans to put a derivative of LAN-
TIRN on B-1B bombers, too, “a
couple of years from now.”

Col. James A. Fain, Jr., director
of ASD’s strike systems program of-
fice, claims that LANTIRN will en-
able USAF’s ground-attack aircraft
to “fight around the clock and exer-
cise our airpower in about any battle
we choose.”

Radical Impact
“Our ability to fight at night will
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have the same radical impact on tac-
tical conventional warfare as did the
tank, the machine gun, and the
parachute,” he continues.

Colonel Fain flew fighters in the
Vietnam War. Recalling the enemy’s
penchant for moving supplies and
reinforcements under cover of
darkness, he claims that “if we’'d
had LANTIRN, we’d have stopped
them dead.”

Having brought LANTIRN
through some tough times to the
point of full-scale production, Colo-
nel Fain describes it as “a very com-
plex system that requires state-of-
the-art computers and electronics,
and it has to be built with high reli-
ability if it's going to withstand the
shake, rattle, and roll it’ll get on
high-performance fighters. There’s
no reason why we can’t do this. The
components we're using are now
very reliable.”

The system’s navigation pod is
less technologically complex than
its targeting pod. It embodies a
wide-field-of-view FLIR (forward-
looking infrared) sensor and a ter-
rain-following radar. Its HUD
(head-up display) is the pilot’s
“night window," showing him night-
time scenes outside of his aircraft
as if they were actually visible to
him in the adequate light of early
evening, with twilight just beginning
to gather.

The targeting pod is a technologi-
cal and engineering masterwork. It
contains a stabilization system, a
FLIR system with wide and narrow
fields of view, a laser designator/
ranger, a dual-mode automatic tar-
get tracker, an automatic infrared-
guidance handoff system for the
Maverick missile, and sufficient
space and the electrical fittings for
an automatic target-recognition sys-
tem yet to be incorporated.

Both pods are integrated with air-
craft flight controls, cockpit dis-
plays, and fire controls for both
guided and unguided weapons.

The navpod never had serious
technical problems, but its reliabili-
ty left something to be desired in the
early days of its development. It is
now considered sturdily reliable,
and its full production was ap-
proved late last year.

USAF plans to produce 700 nav-
pods. The first of them is scheduled
for delivery to the Air Force this
coming April.
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Testing the Targeting Pod

The targeting pod has been a dif-
ferent, more difficult story. It re-
quired a lot of labor by ASD, by
ILANTIRN'’s prime contractor, Mar-
tin Marietta, and by several sub-
contractors to get the pod into
shape to come through Initial Op-
erational Test and Evaluation
(IOT&E) about a year ago.

That testing was rigorous. Some
of it was conducted in humid and
rainy conditions that taxed the tar-
geting pod to the utmost. In its after-
math, the Air Force insisted on a
little better performance from the
FLIR subsystem’s wide field of
view and from the dual-mode auto-
matic tracker.

The problems were not consid-
ered to be serious enough to pre-
clude the targeting pod’s initial low-
rate production, however, and it is
now under way.

Colonel Fain claims that the pod’s
problems have been corrected and
that it will do much better in
FOT&E (Follow-on Test and Eval-

uation) flights that are scheduled to
begin next month and to end in
March or April.

If the pod prevails, it will almost
certainly be certified for full-scale
production—and ASD will be justi-
fied in taking great satisfaction from
the success of a technology-stretch-
ing program that was once sorely
troubled and seemed destined to
flop.

“We’ve come a long way in the
last two years,” Colonel Fain de-
clares.

Some Air Force officials have
questioned whether LANTIRN will
be too much for pilots in single-seat
attack aircraft to cope with in the
company of their many other de-
manding duties.

This point bears particularly on
the Air Force’s plan to put LAN-
TIRN on 300 F-16Cs.

Colonel Fain notes, however, that
test pilots have handled LANTIRN
quite well while flying solo “in some
very tough environments.”

—IJAMES W. CANAN

LANTIRN navigation and targeting pods mounted underneath the fuselage of an F-16.
LANTIRN will have a “radical impact” on USAF’s ability to wage conventional warfare
and will be deployed initially on F-15E dual-role fighters about two years from now.
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The Soviet MiG-29
is the new yardstick
against which to

measure the adequacy

of Western fighters.
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N o cHIEF designer from Moscow
contributed a paper to the
Jane’s conference on “Future Com-
bat Aircraft,” staged in the London
lecture theater of the Royal Aero-
nautical Society during the week of
the 1986 Farnborough Air Show.
There was, however, little need for a
symbolic empty chair at the table to
remind delegates of those who were
missing.

Just two months earlier, on July 1,
the Soviet Air Force had displayed
in public for the first time six of its
latest-generation counterair fight-
ers—MiG-29s, known to NATO by
the reporting name “Fulcrum.”
What was learned then provided a
yardstick against which to measure
the adequacy of the West’s current
hardware and future fighter pro-
grams.

Those who had gathered at
Kuopio-Rissala airfield in Finland
on that July day had been briefed to
expect a formation of MiG-29s on a
goodwill visit from Kubinka air
base, near Moscow. They were pre-

pared for disappointment, as the
Soviet Union is seldom impatient to
show its latest military equipment.
Despite there being about 150
Fulcrums in service by mid-1986,
the general public’s knowledge of
the type was limited to what could
be gleaned from a single fuzzy satel-
lite photograph that had appeared in
a US congressional report and from
a subsequent succession of artists’
impressions of varying authenticity.

Fulcrum Revealed

This proved to be the day when
all, or nearly all, was to be revealed.
In immaculate formation, the six
MiGs raced overhead and broke
away for landing, at a frustrating
distance from the small band of pho-
tographers who had learned of the
promised visit. As the MiGs taxied
toward their prepared parking area,
those with binoculars were sur-
prised to note that the fighters’ en-
gine air intakes appeared to be
blanked off. This was, of course,
impossible—or was it?
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Close inspection of video
showed, later, that the intakes were
slosed by doors when the nose-
~heel of each aircraft made contact
vith the runway on touchdown.
Clearly, this was an ingenious way
f preventing the low-slung gaping
nouths of the big turbofans from
100vering up ice, snow, slush,
stones, and assorted foreign objects

Flogger and Sukhoi Su-24 Fencer,
but ammunition must be limited.
No underwing weapon pylons
were fitted to the aircraft of the dis-
play team from Kubinka. The
Department of Defense has referred
to six underwing hardpoints for the
latest medium-range AA-10 and
close-range AA-11 air-to-air mis-
siles or for other stores for a second-

helmet-mounted sight to which the
weapon system is slaved, it all adds
up to an impressive combat aircraft
packaged into F/A-18 Hornet di-
mensions.

Unanswered Questions

Some of the questions one would
like to ask remain unanswered.
How efficient is the IRST, and can it

Formation of MiG-29 Fulcrums, the latest-generation Soviet counterair aircraft. Six of these impressive fighters made a goodwill
visit to Finland on July 1, 1986. (Swedish Air Force)

from the kind of runways that War-
saw Pact air forces are expected to
use year-round.

When the intake doors are
:losed, the MiG-29’s engines take in
air through louvers above the wing-
root leading-edge extensions. On
the original satellite photograph,
-hese louvers had been interpreted
7y most people as smoke stains left
sy a gun firing from each wingroot.
Study of the few close-up pictures,
:aken by official Finnish Air Force
shotographers, showed only one
srifice for a gun, in the port wing:
root. Nor could this be the expected
:win-barrel 23-mm GSh-23, as fitted
‘0 MiG-21 Fishbed and MiG-23
Flogger interceptors, as the orifice
s circular and too small for twin
sarrels. Only later was it learned
-hat the gun is a six-barrel Gatling
:ype, needing just a single hole for-
ward of the barrel that happens to be
n the firing position. Despite all the
:ngine air ducting in the wingroot,
he gun is a formidable 30-mm
weapon, as installed in the MiG-27
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ary attack role. Some of these exter-
nal loads have been observed on
operational MiG-29s photographed
over the Baltic Sea by Scandinavian
fighter pilots, but details may not
yet be published. All we know about
the AA-10 is that US Assistant Sec-
retary of Defense Donald Latham
has described it as superior to the
not-yet deployed AIM-120A
AMRAAM. Maybe, however, it is
superior only because it is de-
ployed.

The visit to Kuopio confirmed
Secretary Latham’s warning that
the new generation of Soviet coun-
terair fighters would be fitted with
infrared search/track (IRST) sen-
sors, of the kind installed long ago
on F-106s but since omitted from
US fighters. Such a device could be
seen on each MiG-29 under a trans-
parent dome forward of the wind-
screen. Added to a large pulse-Dop-
pler look-down/shoot-down radar,
said to embody considerable
Hughes Aircraft expertise acquired
by covert means, and a reported

pick out fast, low-flying aircraft and
cruise missiles against background
radiation? How advanced is the
cockpit? How much of the airframe
is made of low-observable light-
weight composites? Is there really a
gentle Soviet voice that warns the
pilot automatically if he nears the
limits of safe flight? What is the
TBO of the R-33D turbofans and the
TBMEF of the avionics? First im-
pressions suggest only limited use
of composites, and it is unlikely that
the IRST offers the thermal imaging
necessary to deal adequately with
transonic targets in nap-of-the-earth
flight.

It is easy to be mesmerized by the
first sighting of a new combat air-
craft that represents such a massive
advance beyond the technology
standards of its predecessors. Some
commentators have gone so far as to
suggest that a MiG-29 could destroy
an F-15 without revealing its pres-
ence to the victim, by avoiding ra-
dar and radio emissions and using
its IRST for both navigation and tar-
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get search/track. This assumes a de-
gree of thermal imaging that is al-
most certainly beyond the capabili-
ty of the MiG’s sensor and a
standard of IR navigation that is no
more than a future possibility.

In the same way, the sight of the
high-positioned canopy of Fulcrum
prompted some writers to com-
mend the pilot’s exceptional field of
view. A closer study shows that, de-
spite the downward-sloping nose,
his forward view is degraded by a
bulky head-up display and the
IRST. Downward, his field of vision
is cut off by the large wingroot ex-
tensions. The high sill of the canopy,
and its small size, restrict sideways
and rearward vision. Compared
with the pilot of an F-15 or F-16, the
pilot has quite a poor outlook.

Every aircraft is a collection of
compromises riveted and bonded
into something flyable, and the
MiG-29 is no exception. The flying
display given by the team from
Kubinka revealed none of the
“wandering” displayed by MiG-21s

(probably the TsAGI Central Aero-
dynamics and Hydrodynamics In-
stitute) is now dictating the basic
design parameters of each complete
generation of new designs in the way
that the Sukhoi and Mikoyan Bu-
reaus were instructed to produce
tailed deltas in similar large and
small sizes (the Su-9 Fishpot and
MiG-21 Fishbed) in the mid-1950s.
The Su-27 provides proof that the
Soviet Union possesses no magic
formula by which to get new aircraft
off the drawing board and into op-
erational service overnight. The
first photographs of a prototype
published in the 1985-86 Jane’s ap-
pear to have been taken nearly ten
years ago, yet even today there is
only one small front-line unit
equipped with production Su-27s.
Dozens more have apparently been
sitting around the factory at Kom-
somolsk, waiting for aerodynamic,
avionics, and engine fixes.

Helicopter Ups and Downs
Nor is there reason to believe that

Westland’s BERP 1l rotor, which made possible the new world’s absolute speed
record for helicopters.

in similar maneuvers or any need
for the wingroot notches and folding
ventral fin that assist directional
control of the MiG-23 known as
Flogger-K. Bearing in mind that an-
other of the Soviet Union's new
counterair fighters, the Sukhoi
Su-27 Flanker, appears to be a
scale-up of the same configuration,
it seems that some central authority
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the two new Soviet attack helicop-
ters—the Mil Mi-28 Havoc and Ka-
mov Hokum—are entering series
production as quickly as DoD once
predicted. The numbers in flight
test continue to be small and, with
AH-64A Apaches rolling off the as-
sembly lines at Mesa, Ariz., in
growing numbers, the US could
soon begin to match the Warsaw

Pact’s formidable battlefield heli-
copter capability if it injected more
urgency into the LHX program.
Sikorsky’s 1986 rescue package
for Britain’s Westland Helicopters
company raises an interesting pos-
sibility in this respect. Most of
Westland’s more successful prod-
ucts have been based on Sikorsky
designs since 1947, so it was diffi-

Speeds from hover to 300 knots are
expected from the Sikorsky S-72 X-wing
demonstrator.

cult to imagine what the US manu-
facturer would gain from its injec-
tion of capital. Then, on August 11,
1986, a Westland Lynx fitted with
the company’s new BERP III (Brit-
ish Experimental Rotor Pro-
gramme) blades set a world’s abso-
lute speed record for helicopters by
averaging 216.45 knots (400.87
km/h; 249.09 mph) over a 15/25 km
course, subject to FAI confirma-
tion. This exceeded by 17.5 knots
the former record set by a Soviet
Mi-24 Hind, lending weight to West-
land’s claim that the new blades,
with their high-performance airfoil
and paddle-shape tips, increase ro-
tor efficiency by up to forty per-
cent.

If, now, the US Army decided in
favor of the Sikorsky/Boeing Vertol
team in the competition for the
LHX development contract and
Sikorsky’s new UK associate con-
tributed a BERP rotor system, this
might provide a quick riposte to
DoD’s gloomy comment that
“Hokum will give the Soviets a sig-
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nificant rotary-wing air-superiority
capability. The system has no cur-
rent Western counterpart.”

The past year has already brought
several significant new advances in
US helicopter technology. Sikorsky
has fitted an X-wing to one of its
S-72 rotor systems research air-
craft, and trials at NASA’s Dryden
Flight Research Center at Edwards
AFB, Calif., were to begin in the
autumn. With a likely speed range
from hover, with the X-wing rotor
turning, to 300 knots (555 km/h; 345
mph) with it stopped, the S-72 could
point the way to a whole new family
of agile and versatile battlefield air-
“craft.

Meanwhile, the V-22 Osprey se-
ries of tilt-rotor aircraft, by Bell and
Boeing Vertol, is taking shape under
a $1.714 billion seven-year develop-
ment contract approved by the US
Naval Air Systems Command on

~May 2, 1986. (See also “The Amaz-
ing Osprey” on p. 80 of this issue.)
Total value of the R&D program,
including government-furnished
equipment and support, is $2.5 bil-
lion. First flight is scheduled for
June 1988, and, if all progresses as
planned, the Marine Corps will start
toreceive its 552 Ospreys four years
later, primarily for combat assault
and assault support. The Air Force
is hoping to approve manufacture of
eighty for special operations duties
by 1993. The Army wants 231 for
multimission duties, and the Navy
is thinking in terms of fifty for
_search and rescue, plus 300 more
for antisubmarine missions.

There have been unconfirmed re-
ports of similar aircraft under devel-
opment by the Soviet Mil Bureau,
and it would be astonishing if Marat
Tishchenko’s design team made no
attempt to match the V-22. In its
basic form, it will combine all the
attributes of a helicopter with an
ability to haul 6,800 kg (15,000 Ib)
externally or carry twenty-four
combat-equipped troops at speeds
greater than 260 knots (480 km/h;
300 mph). The airframe will be all-
composites. Complex mechanisms
will permit the wing to be stowed
and the rotors folded to create a
compact rectangular package for
storage on the flight and hangar
decks of aircraft carriers. Clearly,
the Osprey could represent a
milestone in aerospace progress as
important as the Wright biplane, the
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pioneer World War II jet fighters,
Harrier, and Concorde.

Renewed Emphasis on
Conventional Arms?

If, as we must hope and pray, the
1986 summit talks in Reykjavik sig-
nal a start of genuine and massive
reductions in nuclear weapons, the
importance of conventional combat

Soviet Bear bombers over interna-
tional waters. It is easy to dismiss
these huge missile carriers as lum-
bering relics of the propeller age. In
fact, they have remained in produc-
tion for more than thirty years be-
cause there is still no aircraft that
can perform more efficiently the va-
riety of tasks on which they are em-
ployed. Most important of these

Air Force fighter pilots off the northern coast of Alaska. (US Air Force)

equipment, and particularly air-
craft, will increase enormously.
There were three major warnings of
the urgency of such decisions dur-
ing 1986. The first of them resulted
from the explosion in the Soviet nu-
clear power station at Chernobyl in
the spring, causing not only immedi-
ate deaths but a fear that spread
across large areas of Europe as a
radioactive cloud made food sup-
plies inedible and affected the well-
being of people and livestock.

In October, North America was
reminded of the immense, invisible,
destructive force poised at perma-
nent readiness off its coastline when
a Soviet Yankee-class submarine,
armed with sixteen nuclear mis-
siles, also suffered an explosion and
sank.

Further food for thought had been
provided by one of the speakers at
the AFA’s National Convention in
Washington in September 1986. He
told his audience that pilots of
USAF air defense F-15s had twice,
already, that month encountered

tasks, until the supersonic Black-
jack can take over, is to carry out
regular simulated attack missions
against North American targets,
probing the defenses as they do so.
Although they carry no visible
weapons on such missions, close
contact with the Bears must be an
awesome experience for pilots who
formate on them and know their de-
structive potential.

Jane’s “Future Combat Aircraft”
conference gave delegates a first-
ever opportunity to study and dis-
cuss in detail, at a single session,
four of the principal single-seat
fighters that are under development
to perform the counterair mission in
the 1990s. Dassault-Breguet’s
Rafale has since been described in
the December 1986 Jane's All the
World’s Aircraft “Supplement” in
AIrR FORCE Magazine. The smaller
Israeli Lavi and Swedish Saab JAS
39 Gripen have been designed to
meet the specific defense require-
ments of their individual countries,
with US turbofans and with wings of

57



composites construction supplied
initially by Grumman and British
Aerospace respectively. Both types
have had to overcome problems, be-
ginning with opposition at home
from politicians and public who re-
sented high expenditure on nation-
ally built aircraft when similar types
could be bought for less money
overseas.

In fact, countries that maintain
determined neutrality or pursue
controversial policies can never rely
on buying from abroad what they
need for their primary defense.
Even those components of their
own aircraft that must be imported
are often delayed while manufactur-
ers give priority to their home mar-
ket or while the government of the
foreign suppliers deals with eco-
nomic or political opposition to the
transactions.

The prototype Lavi will probably
have made its first flight by the time
these words are printed. The Gripen
will be rolled out on April 26 to mark
the Saab company’s fiftieth birth-
day. Both are single-seat deltas,
with canards and a single tail fin,
Both have an advanced cockpit and
heavy weapon load, including a
large-caliber gun. The Mach 1.8
Lavi is the larger and more power-
ful, but still spans only 8.78 m (28 ft
9%4 in), making it much smaller than
a MiG-29. One of its most im-
pressive features will be an ability
to get off the ground in about 1,000
ft (305 m). The Gripen will not quite
match that short-field performance,
but has the inherent advantage of
being designed to use Sweden’s nu-
merous hard-to-spot highway air-
strips.

Whither V/STOL?

It is impossible to overstate the
importance of eliminating the need
for long concrete runways. Intelli-
gent peacetime targeting of a tac-
tical missile force could leave the
enemy without usable runways or
potential runways within minutes of
the start of any conflict. This is no
wild surmise. During the Indo-
Pakistan War, a squadron of fighters
at Dacca was rendered totally in-
operable when its runway was de-
stroyed. The aircraft themselves re-
mained relatively safe behind con-
crete enclosures, but could play no
part in the fighting. Anyone who be-
lieves that it would be simple to fill
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craters in runways should remem-
ber that modern cluster weapons in-
clude many kinds of delayed action
antipersonnel and antivehicle sub-
munitions to make such attempts
extremely hazardous and costly.
Except for the US Marine Corps,
which has accepted enthusiastically
the V/STOL Harrier, no air force
has yet exhibited a full understand-

literally in war? Its claimed STOL
capability comprises a design take:
off and landing distance of 500 o
(1,640 ft) with full internal fuel anc
two AMRAAM plus two ASRAAM
or Sidewinder missiles. Would this
be good enough, even if it is
achieved?

One must hope that it will, but it is
significant that McDonnell Douglas

The McDonnell Douglas/British Aerospace Harrier ll—perhaps the only type of
combat aircraft (except for helicopters) that would be able to operate after a
preemptive strike on NATO runways in Europe.

ing of what this implies in terms of
operational capability.

In some respects, the four-nation
Eurofighter for the mid-1990s
makes the least concession to short-
field operation of any of the four
types discussed at the Jane’s confer-
ence. It will be an impressive fight-
er, able to fly at Mach 1.8 and carry
four and a half tons of ordnance. It
will embody low-observable
(stealth) technologies and will be
built substantially of composites
and new lightweight metal alloys.
Its multinational designers describe
it as extremely agile and optimized
for air-to-air roles, with secondary
ground attack capability, but to do
these things it has first to get off the
ground.

Whether or not it succeeds in
doing this figuratively, which re-
quires agreement on the physical
features, timing, and cost of the 250
aircraft required by West Germany,
200 for Italy, 100 for Spain, and 250
for Great Britain, would the Eu-
rofighter be able to leave the ground

is aiming for better field perfor-
mance for the much larger F-15
STOL demonstrator, using the type
of two-dimensional thrust-vectoring
jet nozzles specified for USAF’s
next-generation Advanced Tactical
Fighter (ATF). Readers will be fully
aware that, in November 1986,
Lockheed and Northrop were des-
ignated prime contractors to build
prototypes of the ATF under the
designations YF-22A and YF-23A
respectively.

That these are the manufacturers
responsible for America’s “F-19"
and ATB stealth aircraft may be co-
incidental. All that emerged at the
time of the announcement was a re-
mark by Lockheed’s ATF program
director that his company’s fightei
will be a single-pilot twin-engine air-
craft that will carry all its missiles
internally. There will be two pro-
totypes of each design, and each
manufacturer can choose whether
the competing Pratt & Whitney
YF119 and General Electric YF12(
turbofans will be interchangeable in
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his aircraft or whether one engine
will be used in one prototype and
the other in the second aircraft. The
prototypes must be built and tested
within a fifty-month demonstration
and validation period, at the end of
which one will be selected to pro-
gress to a five-year full-scale devel-
opment phase, leading to initial
operational capability in the
mid-1990s.

Artists’ impressions of the ATF
published to date are certain to em-
body considerable disinformation.
The thrust-vectoring jet nozzles are
about the only feature that is antici-
pated with any confidence, and it
remains to be seen whether this de-
gree of V/STOL capability will be
considered adequate in ten years’
time.

Significantly, in the month prior
to the ATF announcement, NASA's
Ames Research Center awarded
Pratt & Whitney a three-year study
contract that could lead to a super-
sonic research demonstrator capa-
ble of true short takeoff/vertical

As the Soviet Union can be ex-
pected to have a new generation of
fighters by the mid-1990s, it will be
interesting to see if its designers de-
cide to reduce risk by benefiting
from Harrier experience and if this
will disadvantage an ATF using a
more limited STOL technique.

Maintaining Quality in Service
Building new combat aircraft of
the highest quality for the Air Force
is, of course, only one side of the
coin. The other involves maintain-
ing that quality when they are in
service. At the beginning of the
1980s, Jane's quoted figures show-
ing the alarming standards of com-
bat readiness then being recorded
by the US air forces. According to
Defense Secretary Harold Brown,
an average forty-two percent of
USAF tactical aircraft were not
mission-capable at any particular
time. The relatively unsophisticated
A-10 Thunderbolt II came out best,
with 32.6 percent of the 243-strong
front-line force grounded on aver-

Bearing in mind the 2% to 1 nu-
merical superiority that has always
been enjoyed by the Warsaw Pact
air forces in Europe and the huge
efforts made by the Soviet Union to
close the technology gap between
East and West in recent years, an
invitation to study the current state
of readiness at Tactical Air Com-
mand’s Langley AFB, Va., last
spring promised to be interesting.
So it proved.

As well as being the headquarters
of TAC, Langley houses the 1st Tac-
tical Fighter Wing. The sight of sev-
enty-two F-15s lined up wingtip to
wingtip on the ramp was a little dis-
concerting to a visitor from ter-
rorist-conscious Europe. In other
respects, the whole base inspired a
sense of efficient confidence. Jane’s
hosts were the 27th Tactical Fighter
Squadron, commanded by Lt. Col.
Bill Rutledge, with twenty-four
F-15s, thirty pilots, and the 230/260
ground personnel of the 27th AMU,
led by Capt. Karen Kiever. Each
aircraft was logging an average

Artist’s impression of the Advanced Tactical Fighter (ATF), USAF's next-generation vehicle. Northrop and Lockheed have been
selected to build prototypes, which will carry the designations YF-22A and YF-23A. (Erik Simonsen)

landing (STOVL) operation by the
‘early 1990s. The plan is to integrate
a derivative of an advanced technol-
ogy engine, such as the PW5000
(forerunner of the ATF’s YF119),
into four candidate propulsion sys-
tem concepts. These will comprise
ejector augmentation, remote aug-
mented lift, hybrid tandem fan, and
vectored thrust (as on the Harrier).
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age throughout the year. At the
other extreme, 65.6 percent of the
eighty-six F-111Ds were normally
not mission-capable. Nor was the
US Navy in a much healthier state,
with an average 47.1 percent of its
292 F-14A Tomcats unavailable
throughout the year and unim-
pressive availability of its other five
major combat types.

twenty-two sorties a month, com-
pared with fourteen in 1980, with
about two minutes per sortie at su-
personic speed during attack and
disengagement phases. The propor-
tion of aircraft rated nonmission-ca-
pable through lack of spares had
fallen from thirty percent to 5.6 per-
cent in six years. Those nonmis-
sion-capable through maintenance
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backlog had reduced from forty per-
cent to eight percent. The abort rate
was five percent.

Lt. Gen. Robert E. Kelley, Vice
Commander of TAC, admitted that
Langley is a little above average,
but estimated that the command as a
whole would log 738,000 flying
hours in 1986, with Holloman,
Luke, and Nellis AFBs each con-
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finding F-4 Phantom, which would
find and identify the enemy for
them. This has proved effective in
exercises. However, the Soviet
Union have shown no inclination to
copy the cut-price approach to air-
pOWer.

At the time of the ATF contract
announcement, USAF also stated
its intention of ordering modifica-

Even the Hawks of the RAF’s Red Arrows aerobatic display team can carry weapons

for airfield defense and light attack duties.

tributing more flight time than the
entire Pacific Air Forces. Nine of
the command’s eighteen wings com-
pleted 1985 without an accident.
The total of accidents was fifteen,
representing 2.1 per 100,000 flying
hours. By comparison, the rate in
the days of the F-104 was thirty per
100,000 hours.

Gentlemen, you can be proud of
your Air Force.

Cutting Corners and Costs
Sadly, the concept of “making
better use” of tightening defense
budgets by supporting a first-line
fighter force with less costly aircraft
continues to gain favor in the West.
The Royal Air Force has completed
acceptance of eighty-eight of its
Hawk advanced jet trainers that
have been modified to carry a pair of
Sidewinder air-to-air missiles un-
derwing for use in airfield defense
and limited attack duties. The
Hawks are intended to operate as
units of a mixed fighter force, shep-
herded to their targets by a path-
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tion kits to convert 270 F-16As to an
air defense fighter (ADF) standard
as they are replaced by F-16C/Ds in
active USAF squadrons, In their
modified form, the F-16s will have
upgraded avionics to improve their
capability against cruise missiles
and pylons for two 600 US gallon
fuel tanks plus two or four AIM-7
Sparrow/AIM-120 AMRAAM mis-
siles in addition to the standard pair
of Sidewinders and a 20-mm gun.
There is no provision for AN/
ALR-69 radar warning receivers,
nor is there any for AN/ALE-40
chaff dispensers.

Some representatives of the elev-
en Air National Guard units whose
F-4C/Ds and F-106A/Bs will be re-
placed by the F-16 ADFs are less
than happy at the prospect. They
feel that the new aircraft might be
adequate for point defense against
hostile fighters, but will lack the
range, radar, and punch needed to
deal with the kind of cruise missiles
that Bear and Blackjack will be able
to launch at the US from standoff

ranges in the next decade. Con-
gress, on the other hand, having got
the cost-cutting bit between its
teeth, has also decided to meet
USAF’s requirement for a close air
support/battlefield interdictor by
awarding LTV a $35 million initial
contract for a program under which
340 Air National Guard A-7s may be
upgraded to A-7 Plus standard.

The ADF decision almost cer-
tainly sounds the death knell for
Northrop’s F-20 Tigershark, on
which the company has spent more
than $1 billion of its own money.
With the prime contract for devel-
opment of the Advanced Technolo-
gy Bomber (ATB) already in the bag
and the prospect of an eventual $35
billion for 750 ATFs, Northrop is
unlikely to shed many tears.

It should be added that the mas-

An Air National Guard air defense
fighter (ADF) F-16 refuels in flight. Not all
of the eleven ANG units slated for F-16s
are pleased by the prospect of acquiring
these aircraft.

sive funding involved in some of
these new programs will be spread
over large sections of the industry.
Northrop is teamed with McDon-
nell Douglas in its work on the
YF-23A; Lockheed’s partners on
the YF-22A are headed by Boeing
and General Dynamics. Neverthe-
less, it seems certain that the US
industry will undergo some con-
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traction. First to go, now that eco-
nomics have virtually killed the
T-46A next-generation trainer, will
probably be Fairchild Republic’s
plant at Farmingdale, Long Island,
from which came the P-47 Thunder-
bolt of World War II, the F-84s of
Korea, and the F-105 Thun-
derchiefs, the mighty ‘Thuds’ of
Vietnam.

Hares

British Airways’ order for sixteen new-technology 747-400s, with options for twelve

for sixteen 747-400s for delivery in
1989-90, with every likelihood of or-
dering twelve more for delivery in
1991-94. Total value of the deal
would then be $4.1 billion, making it
the largest single prospective con-
tract that even Boeing had received
by the summer of 1986.

With a little careful browsing
through Jane’s, anyone can discover

o
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more, represented the largest dollar-value contract ever received by Boeing.

Widening International
Collaboration

As readers may remember, such
thoughts persuaded one correspon-
dent to the “Airmail” column of AIrR
Force Magazine to object to the
writer’s remark in last year’s “Jane’s
Aerospace Survey” that 1985 had
been a good year for Europe’s Air-
bus Industrie. He believed that Air-
bus was not making money and was
simply taking jobs away from Seat-
tle and Long Beach. No doubt he
was even more resentful on learn-
ing, last October, that one of his na-
tional operators, Northwest Air-
lines, had placed an initial order for
ten Airbus A320s for delivery in
1990-91 and might eventually pur-
chase up to 100 of these aircraft at a
total cost of $3.2 billion.

It may ease his entirely under-
standable feelings to know that they
were matched by the puzzlement of
folk on this side of the Atlantic when
their national carrier, British Air-
ways, awarded Boeing a contract

AIR FORCE Magazine / January 1987

that engine pods for the Boeing 747
and 757 are made by Shorts in
Belfast, wings for Shorts’ own
Model 360 are manufactured by
Fokker in the Netherlands, fuse-
lages for Fokker airliners come
from Dassault-Breguet in France,
wings for Dassault-Breguet’s Falcon
business jets from CASA in Spain,
and so on, all around the world.
Such work-sharing helps to reduce
employment peaks and troughs. As
a result, aerospace people tend to
have friends in almost every coun-
try that builds aeroplanes—a fact of
life that would benefit all mankind if
politicians could share it.

International collaboration is
creating an ever wider pattern of
aerospace activity throughout the
world. Korea, Singapore, and
Thailand are countries that did not
appear in Jane's a decade ago, but
they must become increasingly im-
portant as centers of manufacture in
the fastest-growing aviation busi-
ness area on earth.

The usual process is to begin with
servicing, repair, and license assem-
bly, progress to license-manufac-
ture from locally built components,
and then to development and pro-
duction of indigenous designs.
China’s advance along this path is
now leading to interesting designs,
like the F-8 II fighter described in
the December 1986 “Jane’s Supple-
ment” and a four-turboprop flying
boat that is illustrated in the Adden-
da to the 1986-87 edition of our
Yearbook.

Promavia of Belgium is a new
company with big ideas. After gain-
ing financial support from the state
and USAF agreement to provide
one of the Garrett F109 turbofans
developed for the T-46A program, it
commissioned Dott. Ing. Stelio
Frati of General Avia, Italy, to de-
sign for it a side-by-side two-seat
trainer known as the Jet Squalus.
This is being offered to USAF as an
alternative to the T-46 A, which may
seem a remote prospect. However,
the combination of a Frati design,
an engine developed especially for
the job to be done, and extremely
low initial and operating costs might
just appeal to a cash-conscious
Congress.

Two other aircraft manufacturing
nations have made headline news
during 1986, in different ways. For
years, de Havilland Canada has
been recognized as a world leader in
producing aircraft for safe, unhur-
ried STOL transportation. Among
countless benefits in every part of
the world, it has made feasible a
fixed-wing STOLport for London
business in the heart of the city’s old
dockland. The reward for DHC in
1986 was to be put up for sale by its
government and acquired by Boeing
to fill the bottom end of a range of
airliners now extending from twenty
to more than 500 seats. This may
ensure the continued development
of a unique family of small trans-
ports. It is, nevertheless, sad that
Canada itself could not find the
money and enthusiasm to keep this
highly innovative company, found-
ed in 1928.

Lightplane Industry Decline
Even more sad is to study what
has happened to America's light-
plane industry during the past year.
Champion Aircraft’s family of
sporting and utility monoplanes has
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disappeared from the pages of
Jane’s. Piper suspended production
of most of its piston-engine models
in February 1986, then resumed
manufacture of the entire line in
June and even began studies for new
models. By then, however, Beech
had abandoned its two- and four-
seat Sundowner/Sierra lightplanes,
and Cessna had reduced its product
range from a once-unrivaled total of
more than sixty models and variants
to just seven, none of them piston-
engined.

There was one well-remembered
occasion, in 1932, when this com-
pany’s listing in Jane's occupied
only four lines of text under its name
and address. In this brief paragraph,
the colorful Editor of the time stated
that “the Cessna Aircraft Co. has
produced a number of cantilever
cabin monoplanes of exceptionally
clean design, but has presumably
succumbed to the depression and
the Company is now believed to be

Christen’s new Husky, a two-seat lightplane. The aircraft is a product from a small

not be easy. As explained in last
year’s “Aerospace Survey,” product
liability insurance now adds an aver-
age $92,000 to the price of every
Cessna sold in 1986 and $80,000 to
every Beechcraft. Cessna’s Chair-
man, Russell Meyer, warned a US
Senate subcommittee: “We are on
the threshold of seeing an entire in-
dustry essentially destroyed be-
cause of the uncontrolled impact of
the product liability environment,
which has lost any reasonable rela-
tionship to either negligence, proxi-
mate cause, or measurable dam-
ages.”

Beech Aircraft President James
S. Walsh told the same subcommit-
tee of a Beech study that had shown
that, of the total amount the com-
pany spent each year in defense of
its products and in settlement of
claims, less than seventeen percent
ever reached the hands of anyone
injured or the survivors of persons
killed in Beech aircraft. The rest of

company that has made effective use of computer-aided design (CAD) techniques.

inactive.” That belief was to prove
misplaced by a factor of more than
175,000 aircraft built up to 1986.

It is to be hoped that Cessna will
again fight its way back to a promi-
nent position in general aviation
manufacturing on the basis of such
fine products as its turboprop Car-
avan | utility transport and turbofan
Citation business jets, but this will
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the money went to courts, lawyers,
insurance companies, and other
parties involved in litigating cases.

Robert J. Wyma of Piper’s parent
company, Lear Siegler, added that
“today, Piper pays more for product
liability insurance than it does for
labor to build its airplanes, and ours
is historically a labor-intensive in-
dustry.” This matters because so

many of the trainers and support
aircraft used by air forces come
from the general aviation manufac-
turers that are now under threat.

At such a time, one must admire
the courage of small companies like
Christen, which has used computer-
aided design (CAD) techniques to
produce an entirely new tandem
two-seat lightplane known as the
Husky. Intended as a thoroughly
modern successor to the Piper Cub,
it is expected to capture part of the
market left wide open by the big
three. If, as hoped, sales build up to
twenty-five Huskies a year, supple-
menting current annual production
of thirty-seven or thirty-eight Pitts
Specials, Christen’s labor force in
Afton, Wyo., could increase from
forty-eight to sixty.

Sport Aircraft

Small beer, perhaps, but our busi-
ness started with just two brothers
and a Wright biplane. It has to be
said, still, that few people really fly.
According to ICAO, the number of
passengers who traveled by air on
scheduled services during 1985 was
891,000,000. But sitting in an
armchair in a pressurized cylinder,
eating and drinking and watching a
movie, is not flying. The kind of
aircraft in which people really fly—
homebuilts, racing aircraft, micro-
lights, air recreation vehicles, small
rotorcraft, and suchlike—have been
put together in a new section of the
1986-87 Jane’s entitled “Sport Air-
craft.”

A few customers will complain
because these “nonprofessional”
types fill 202 pages of a 970-page
book intended for a highly profes-
sional readership. This overlooks
the fact that most professionals find
the Sport Aircraft pages refreshing,
interesting, and valuable. In any
case, what would one call a Jane's
denuded of homebuilts, sailplanes,
or even RPVs? Some of the World's
Aircraft? Most of the World’s Air-
craft?

It is a sobering thought that if
homebuilts had not been permitted
space in Fred T. Jane’s original 1909
edition of All the World’s Air-Ships,
he would have included only the
Short-built Wright biplane, Voisin
biplane, and one or two others like
the Blériot monoplane, a homebuilt
that made the first international
airplane flight over water, from
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France to England in 1909, and then
went on in production form to carry
the pioneer UK Coronation airmail
in 1911, become the first real aero-
batic display aircraft, and perform
the first wartime aerial reconnais-
sance mission for the Royal Flying
Corps in 1914,

Burt Rutan’s modern homebuilt
canards (themselves now casualties

The emphasis is switching increas-
ingly to military use of space.

One of the most exciting features
to appear in print last year, in AIR
Forcke Magazine or anywhere else,
was surely James W. Canan’s
“Mastering the Transatmosphere”
in the June 1986 issue. Unless in-
cited to complain, ordinary folk
usually feel pride, rather than re-

scramjets) that might one day pro-
pel the National Aerospace Plane. It
is equally good that Aérospatiale
should be studying for more near-
time use a second-generation Con-
corde to carry 200 passengers for
8,000 km (4,320 nm; 4,970 miles) at
Mach 2.2. It was a combination of
the Royal Aircraft Establishment’s
wing expertise and French enthusi-

Rockwell impression of a National Aerospace Plane (NASP), a hypersonic vehicle able to fly into space straight from an airfield. The
program has strong White House backing and is shaping up as one of the most technologically and operationally tantalizing
aerospace projects ever undertaken.

of the product liability crisis) clearly
influenced designs like the Starship,
on which so much of Beech’s future
well-being may depend. Study of
those 202 Sport Aircraft pages in
Jane's will reveal countless other in-
teresting facts to the careful reader,
including little-publicized military
applications of certain types—al-
though the best stories can seldom
be told.

The Space Half

At the other end of the spectrum
of sophistication, what can be said
that is new about the “space” half of
“aerospace”? President Reagan has
ordered a new Shuttle Orbiter to re-
place the tragic Challenger. The So-
viets are making progress with the
task of putting together their orbit-
ing space station, but seem to be
displaying less urgency now that
America’s astronauts are temporari-
ly grounded. The US still expects to
have a space station in orbit by the
mid-1990s, but it will be less elabo-
rate than what was once planned.
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sentment, when their taxes buy
something as world-beating, awe-
inspiring, and strangely beautiful as
the US National Aerospace Plane.
That is why it is quite excusable to
paint models of projects like this in
“Orient Express” colors rather than
make it appear to be a potential
transatmospheric orbital weapon
carrier, which may be a great deal
more likely. As one leading member
of US industry commented: “It is
still a little early to send grandma to
Australia in a ballistic missile.”
Itis good that NASA Langley had
in its wind tunnels in 1986 working
models of supersonic ramjets (or

asm for a “Super Caravelle” super-
sonic transport that launched the
Concorde program a quarter of a
century ago. The 200-seater will
cost a great deal of money, but who
in the last thousand years would
have built a great cathedral, or a
bridge, if it had been expected to
show a financial profit from day
one?

Some things have to be done, or
civilization grinds to a halt. Con-
tinuing to provide supersonic air
transportation, for a much wider
cross-section of the public, after
Concorde has reached retirement
age is one of them. [
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Sydney Camm. He has written more than 200 books and thousands of articles on
aviation subjects and is a Fellow of the Royal Aeronautical Society, the Royal
Historical Society, and the Society of Licensed Aircraft Engineers and

Technologists.
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What’s Happening at ASD

NAME AND MISSION STATUS CONTRACTOR
Deputy for Aeronautical Equipment (AE)
Chemical/Biological Defense
This program provides Air Force-unique chemical defense equipment, including individual and collective ~ RDT&E and Produc- Many

protection, detection, warning, and decontamination equipment/material necessary to conduct sustained
combat operations in a chemical warfare environment.

Combat Identification Systems

This program acts as the DoD executive agent for combat identification systems and evaluates active and
passive identification techniques for application to USAF weapon systems platforms. It is currently develop-
ing Mark XV |FF as a secure, antijam, high-reliability, triservice, and NATO-interoperable replacement for the
current Mark XII IFF

Modular Automatic Test Equipment (MATE) System

MATE is a standardized USAF management system governing procedures, architecture, and hardware and
software tools for acquisition of systems employing automatic lest equipment (ATE). The objective is to
preclude proliferation and reduce the life-cycle cost of system-peculiar ATE.

Avionics Subsystems

Acquisition of standardized avionics systems for use in several aircraft systems is being undertaken in this
effort. Programs include standard and precision inertial navigation units, standard central air data computer,
standard ground collision awidance system, and standard flight data recorder.

Productivity, Reliability, Availability, and Maintainability Program (PRAM)

PRAM will increase combal capability while reducing current and potential USAF operations and support
costs by (a) improving the reliability, maintainabilily, and supporiability of USAF operational systems,
subsystems, and equipments as wel| as lhe 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 reauirements and
applications; and (c) developing new RDT&E approaches that betier accommodate life-cycle cost considera-
tions in syslem developmenl, such as Improved specifications, standards, and testing techniques.

Life Support

This program providas centralized management to develop life-support equipment and subsystems, such as
improved aircrew helmets, flight clothing, and survival equipment, to assure maximum aircrew capability
throughout all mission envionments, including emergency situations.

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

Common Support Equipment

Development and production of equipment to support Air Base Survivability, Base Recovery After Attack, and
ground-support equipment capable of supporting several types of aircraft are being undertaken. Current
programs include camoullage, concealment and deception, aircraft ground mobility system, portable airfield
lighting, ground power generalor, large aircraft start system, and universal aircraft towbars.

Advanced Avionics

Integrated Communication, Navigation, and Identification Avionics (ICNIA): This effort involves an interdivi-
sional (ASD/ESD) program office that is conducting pre-FSD studies in support of ATF and examining
potential for other applications. ICNIA will use modular avionics architecture with hierarchical software
design, shared processing, and gracelul degradation attribules. It is planned for use of VHSIC technology
and line-replaceable modules, aimed at significant increases in R&M with reduclion in size and weight.

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, which 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, Allthough 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
reconnaissancefinterdiction,

MC-130H Combat Talon Il

This program addresses the shortiall in Combat Talon | special operations aircraft by the addition of lwenty-
one aircraft with integraled avionics, improved navigation accuracy, terrain-following radar, and electronic
countermeasures. The alrcraft will be assigned to MAC's Special Operations Forces,

C-17A

This program will carry out the development and acquisition of the C-17A airlift syslem for the rapid
deployment of today's modern Army from the CONUS directly lo overseas areas of conflict and for airlift of
oulsized cargo over both inlertheater and intralheater ranges close to the forward areas. This direct-delivery
dimension, combined with an oulsized airdrop capability, will significantly enhance airlift support to combat
forces in the field and improve the mobility of our general-purpose forces.

KC-10A

This effort entails the acquisition of an advanced tanker/cargo aircrall possessing both refueling and cargo
mission capability o augment the existing KC-135 tanker lleet by providing rapid deployment of tactical
aircralt and their support equipment and personne! to any point worldwide. Sixty aircralt are planned; forty-
eight had been delivered as of Seplember 1986, All qualification and continuation training for SAC KC-10
aircrews is at three main operating bases.
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NAME AND MISSION

STATUS

CONTRACTOR

=20A/B

1e C-20 will replace the aging C-1408 fleet and provide the Special Airlift Mission (SAM) fleet with
tercontinental range and ability to operate from short runways. Two Gulfstream G-lll aircraft are also being
rocured and modified to Navy requirements under the Air Force C-20 contract. Acquisition of these aircraft,
asignated C-20D, was direcled by Congress to fulfill the Navy requirement for a low-density transport aircraft
r government officials, cargo, and medevac transport capability.

-5B

1@ acquisition of fifty C-5B aircraft will partially fulfill the immediate need for additional intertheater airlift
apability to support national strategy goals and the mobility requirements of a modern-day Army. Delivery
1d acceptance by USAF of the first C-5B occurred in December 1985. This aircraft is basically a C-5A with
onfiguration changes intended to improve reliability. The C-5B will provide airlift of substantial payloads,
icluding outsize cargo, over intercontinental ranges.

ir Force One

eplacement of the twe aging VC-137 Presidential airlift aircraft with two new, wide-body, off-the-shelf, FAA-
erified aircraft will greatly enhance the ability to support the worldwide travel requirements of the President
fthe United States. The basic 747-200B aircraft will be modified to an executive configuration to include a
-ate-of-the-art mission communications system.

.C-135 Improved Aerial Refueling System (IARS)
his program will develop and test new and improved aerial refueling systemns and subsystems to improve
pon the 1950s lechnology of the current KC-135 Air Refueling (AR) system.

-46A

evelopment and production of a training aircraft to replace the aging, operationally deficient T-378 are being
ndertaken. T-46A system characteristics include fuel-efficient twin F109-GA-100 turbofan engines, a pres-
drized cockpit, ACES |l ejection system, improved performance, better adverse weather capability, greater
inge, and reduced maintenance costs.

oint Vertical Lift Airlift (JVX) (CV-22A)

he C\-22 program will fill the need for an aircraft with increased Special Operations Forces (SOF) capabili-
es by using the till-rotor design demonstrated on the Bell XV-15 and other advanced technologies. The CV-22
ill have the maneuverability and lift capability of a helicopter and speed of a fixed-wing aircraft. The CV-22 is
ttended to complement the SOF HH-53 and MC-130 aircraft.

irdrop Program

he development, test, and production of new, improved airdrop systems in coordination with the Joint
2chnical Airdrop Group are being carried out in this program, Activities include development and production
f the C-130/C-141 Centerline Verlical Restraint System lo enhance container delivery system airdrop
apability and conducl of system studies of improved airdrop concepts for existing and future aircraft.

+130H Domestic and Foreign Military Sales
he C-130H Domeslic and Foreign Military Sales Program provides cargo, search and rescue, and tanker
ircrafl for both US domestic and foreign users,

=12F/C-21A

his program replaces the CT-39 aircrafl, acquired in the late 1950s and early 1960s, with 120 off-the-shelf
usiness-type jel aircrafl. This fleet of 120 aircrafl is composed of eighly jet (C-21A) aircraft and forty
irboprop (C-12F) aircraft.

3-22B Air National Guard Support Aircraft
his program oversees the acquisition, modification, and refurbishment of four commercial Boeing 727
ircraft lo be operated by the Air National Guard for use as operational support airlifl aircrafl.

Deputy for Avionics Control (AX)

;ost-Effective Avionics

his effort will (a) ensure cost-effective, supportable, mission-capable avionics; (b) reduce life-cycle cost,
wcrease availability and reliability, and improve effectiveness by assisting in insertion of promising technolo-
ies into existing and future avionics; (c) reduce and control unnecessary proliferation of avionics by
leveloping and advocating the use of architectural and interlace standards, such as MIL-STD-1553, -1589,
1750, -1760, -1815, and DOD-STD-1788, and (d) promote rational standardization by using USAF-desig-
ated standard and AFSC/AFLC-preferred avionics subsystems in new and modified aircraft avionics base-
nes

Deputy for B-1B (B-1)

Jeputy for B-1B

argest of ASD programs, with a baselined budget of $20.5 billion (in FY '81 dollars), the B-1B program
rovides Strategic Air Command with a new, highly survivable, long-range penetrating heavy bomber
fodernization of this vital leg of the strategic triad allows aging B-52s lo move to full-time cruise-missile
tandoff roles, The first operational B-1B entered testing at Edwards AFB, Calif., in October 1984, First delivery
> SAC at Dyess AFB, Tex., was on July 2, 1985, with Initial Operational Capability occurring on September 30,
986, The full complement of 100 B-1Bs will be delivered in 1988.

Deputy for Engineering (EN)

\vionics Integrity Program (AVIP)

he Avionics Integrity Program (AVIP) is an ASD initiative to improve the readiness and life characteristics of
wionic products. AVIP is palterned after the Aircraft and Engine Structural Integrity Program (ASIP/ENSIP),
wo documents have been developed by AVIP and released for use in avionics development: A standard (MIL-
iTD-1796) for a management program and a product-specific MIL-PRIME process specification (MIL-
\-B7244). Ultimately, the suppliers and integrators of avionics will be required to prepare an avionics integrity
naster plan (AIMP) that will be submitted as a separale document with any proposal for avionics develop-
nent. The AIMP will be evaluated as a major source-selection criterion and be incorporated into the
levelopment contract,
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NAME AND MISSION

Senior Engineering Technology Assessment Review (SENTAR)

A SENTAR panel has been established as the focal point for review of the AFSC Laboratories' Advanced
Technology Development (6.3) programs, including both ongoing efforts and proposed new starls. The panel
will assess the objectives of the programs, the technical approach, the potential payoff fo aeronautical
systems and subsystems, the proposed technology transition criteria, and the readiness of technologies for
transition to ASD development and acquisition programs. Panel assessmenls will place emphasis on
focusing new 6.3 programs so as [o establish the technology base for applications to future aeronautical
weapon systems and equipment developed under the cognizance of ASD.

Product Assurance

A strong commitment to excellence is reflected in ASD's product assurance activities as well as in its
corporate Quality Improvemenl Strategy. These initiatives also form the basis for ASD's implementation of Air
Force-wide R&M 2000 initiatives. The concept of “product assurance” implies a balanced atlention to quality,
reliability, supportability, producibilily, and value in the design of new aeronautical systems. A Product
Assurance Engineering Division within the Directorale of Systems Engineering consolidates the specialists
from these disciplines. A collocated Lead Product Assurance Engineer assists each SPQ's Chief System
Engineer in assuring that product assurance is considered in the requirements-setting, source-selection, and
design-review processes. Additionally, a "corporate” product assurance office provides overall policy guid-
ance, promotes teamwork across organizational lines, makes independent assessment of specific programs,
and administers the system of program health indicators installed to provide in-depth product assurance
visibility now demanded by ASD and AFSC commanders.

MIL-PRIME Program

The MIL-PRIME program is an initiative to enhance the streamiining of the acquisition process by improving
the quality of the specifications and standards pul en contract. The goal of the program is to eliminate over
specification through the process of tailoring documents to the specific weapon systems needs. This will be
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 specifica-
tion or standard that can be tailored to the needs of a specific acquisition situalion, An associated handbook
contains rationale, guidance, and lessons learned for each requirement and its associated verification, By the
end of 1986, more than fifty MIL-PRIME development documents will have been written.

Very-High-Speed Integrated Circuits (VHSIC) Exploitation

In order to maximize the benefit of developing VHSIC technolagy, the Deputy for Engineering is making a
concerted effort to facilitate early applicalion of available VHSIC parts into the development of new weapan
systems. A comprehensive lraining program is being developed and will familiarize engineers with available
VHSIC parts and their capabilities. Every effort will be made to perform the necessary tradeoffs to assure that
the tremendous advantages of this new technology can be realized as quickly as possible.

Generic Integrated Maintenance and Diagnostics (GIMADS)

The purpose of the GIMADS program is to integrate all aspects of an air vehicle's diagnostics capability. The
objective is efficient and effective mainlenance at reduced cosl and increased air vehicle availability. The
program includes a syslems engineering approach and management process lo integrate diagnostics with
other aspects of the air vehicle design and 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, GIMADS
will investigate new ways of applying emerging technologies 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
improving performance, This objective is accomplished by using conventional DoD value-engineering
incentive technigues coupled with special emphasis on innovative approaches to insert latest state-of-the-arl
lechnology into current production systems. Recently, the Deputy Secretary of Defense has made application
of value engineering mandatory on major systems entering first or second production options, Pragram
managers are budgeting one-half of one percent of total procurement authority to fund high-payoff proposals.

Air Transportability Engineering

The Air Transportability Test Loading Agency (ATTLA) is the Air Force focal point for all requests for all trans-
portabilily engineering analyses and aircralt test loading as part of the DoD Engineering for Transportability
Program, ATTLA provides criteria and guidance to program offices on air transportabilily matters during all
stages ol system acquisition and development of equipment. It also analyzes technical data for suitability for
airlift cerlification

Crew Station Design Facility (CSDF)

This facility uses full-mission, real-time simulation as a human engineering tool to conduct man-in-the-loop
studies to assess crew work load and evaluate cockpit layout and instrumentation. These effarts are in support
of ASD program office development efforts, The facility currently consists of an F-16C, an A-10, and a C-135
simulator, each with their associated visual and mation systems. A small cadre of governmenl employees
designs and conduets the studies, while contractor personnel operate, maintain, program, and modify the
simulators,

Thermal Management Control (TMC)

This is an ASD initiative to achieve better layout of electronic equipment, optimize thermal design, and
achieve more efficient use of the airframe environmental control system. TMC is being implemented through
required thermalfreliability trade studies, design analyses, and verification tests. These required efforts have
been defined and are being incorporated into all new ASD programs. TMC requirements have been included
in AVIP and MIL-PRIME documents for avionics and the environmental control system,

Aircraft Structural Integrity Program (ASIP)

The program is undergoing continued updating to reflect the current programmatic aspects of the system
acquisition process. MIL-STD-1530A is being revised in the MIL-PRIME formal to be consistent with the
general aircraft structures specification, MIL-A-87221. Efforts to expand the applicability of MIL-A-87221 to
include design and qualification requirements for advanced materials and design concepls are also continu-
ing.

Engine Structural Integrity Program (ENSIP)

A draft Air Force regulation covering the implementation of the Engine Structural Integrity Program is currently
undergoing review. The key lechnical and programmatic requiremnents of ENSIP are being addressed in all
ongoing engine development efforts.

STATUS CONTRACTOR
Ongoing None

Ongoing None

Ongoing None

Ongoing Nene

In source selection To be determined
Ongoing None

Ongoing None

Ongoing Singer-Link
Ongoing MNone

Ongoing Nane

Ongoing Nane
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NAME AND MISSION STATUS CONTRACTOR
Electromagnetic Pulse Survivability Military Standardization Program (EMSP)
The purpose of this program is to develop specifications and standards for aircraft hardness to electromagnet-  Ongoing None

¢ pulse (EMP) and also to coordinate technology developments from various USAF hardware and research
srograms to develop an electromagnetic transient survivability baseline for aircraft systems and subsystems.

Deputy for Reconnaissance/Strike and Electronic Warfare (RW)

Low-Altitude Navigation and Targeting Infrared for Night System (LANTIRN)

_ANTIRN is an integrated system consisting of navigation pod, targeting pod, and head-up display, which
displays forward-looking infrared (FLIR) 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.

Precision Location Strike System (PLSS)
5SS accurately locates and classifies enemy radar emitters and can provide near real-time target location to
ractical attack units for precision attacks against all types of enemy air defense systems.

EF-111A Upgrade Program

This program focuses on updating the ALQ-99E processing and jamming subsystem of the EF-111A Tactical
Jamming System (TJS) to counter radar threats through the 1890s. The primary role of the EF-111A TJS 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
oods for fighter aircraft.

Tactical Countermeasures Dispenser Upgrade (AN/ALE-47)

The ALE-47 program will provide a dispensing system capable of interfacing with radar warning receivers,
‘ammers, tail warning systems, and other aircraft systems to provide threat adaptive programming of expend-
ables in multiple threat environments.

Tactical Reconnaissance System (TRS) Ground Segment

The Tactical Reconnaissance System technical concept features an integrated tactical reconnaissance
sensor suite (on & 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)
4SARS-2 is a high-resolution radar-imaging system designed to be flown on the TR-1 aircraft. It produces
sigh-quality Imagery at long standoff ranges in strip-mapping and spotlight modes. Real-time image
orocessing and exploitation is accomplished on the ground through ASARS-deployable processing station
{ADPS) and ASARS exploitation cell (AEC) of the TRS Ground Station.

Electronic Warfare Area Reprogramming Capability (EW ARC)

The EW ARC is a highly interactive man/computer operation that provides the Air Force users the ability to
aroduce validated EW system change packages (mission data) when required. Its purpose is to provide the
Jsers the ability to quickly and accurately modify EW syslems mission data (threat tables, priorities, setting,
2te.) 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)
RS&T is designed lo detect and track distant airborne threats based on thermal signatures. It can be used
sither independently or as a complement to the radar.

ALQ-131(V) ECM Pod Receiver/Processor Component
The pod receiver and processor will provide additional threat identification capability for the AN/ALQ-131(V)
3lock || electronic countermeasures (ECM) pod

TR-1 Aircraft

fhe TR-1 is a high-altitude, subsonic, long-endurance aircraft based on the current (1879) U-2 configuration.
Lis able to perform in any weather under all light conditions and can provide continuous near real-time (NRT)
aattlefield standoff threat assessment and penetration surveillance and analyses.

dave Charcoal
lhe purpose of this program is to develop improved infrared countermeasure jammers to protect high-value Air
“orce aircraft from selected infrared-seeking missiles,

Technique 101 Subsystem/F/FB-111 Monopulse CM
lechnique 101 will provide improved electronic countermeasures into the 1980s through demonstration and
ntegration of advanced countermeasures techniques.

USAF Electronic Warfare Evaluation Simulator
This facility upgrade will provide the capability in an indoor laboratory environment to simulate numerous
‘adar threats.

Integrated Electronic Warfare System (INEWS)

NEWS is a joint Air Force/Navy program to design, develop, and deploy a next-generation electronic warfare
system on combat aircrafl of the 1990s. In the current phase, the program will demonstrate maturing
echnologies that can provide both alert and response functions across the full electromagnetic spectrum,
NEWS will be integrated with the avionic subsystems of the Air Force's Advanced Tactical Fighter (ATF) and
he Navys Advanced Tactical Aircraft (ATA).

WJU-10/B IR Flare
he MJU-10/8 flare provides IR antimissile diversionary protection for the F-15 aircratt.

Jamage Information Recording System (DIRS)

JIRS is a high-resolution, airborne/ground-based sensor system capable of locating, identifying, and classi-
ying airfield damage. |l is also able lo identify a minimum operating strip (MOS) following a conventional
ltack.
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NAME AND MISSION STATUS CONTRACTOR
Airborne Self-Protection Jammer (ASPJ) (ALQ-165) F-16 Integration '
ASPJ |5 a joint Navy/Air Force program to develop an internal electronic countermeasures capability for gself-  Full-Scale Develop- ITT/Westinghouse

protection of tactical aircraft. The system enhances mission success and aircrafl survivability when con-
fronted by modern, diversified, radar-controlled weapon systems.

Deputy for Tactical Systems (TA)

Advanced Tactical Fighter (ATF)

The ATF program will develop the Air Force's next-generation, air-superiority fighter for operational service
starting in the mid-1990s. The ATF concept will be validated during the demonsiration/validation phase,
starting in FY '87, lo include ground-based avionics protolypes and flying prolotypes o be known as the
YF-22A and YF-23A. The next-generation fighter conceplt Is expected to include advanced propulsion, flight-
control, and fire-control technologies: significant avionics integration; advanced system survivability fea-
tures; "designed-in" supportability characteristics; and superior subsonic and supersonic maneuverability
as well as nonafterburning supersonic persistence and a greatly increased combal radius. The program also
includes the developmenlt/demonstration of two advanced technology fighter engines under the ATF Engine
(ATFE) project. The protolypes of these engines are known as the YF119-PW-100 and the YF120-GE-100.

F-15E Dual-Role Fighter

This two-seat version of the F-15 will provide capability for long-range, night, and adverse-weather delivery of
airto-ground munitions as well as enhanced air-to-air ability. Primary improvements include advanced
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 ensure F-15 air superiority into the 1990s. Improvements include a Program-
mable Armament Control Set (PACS), improved (speed, memory, supportability) central computer, MIL-
STD-1780 incorporation, improved (speed, memory, ECCM, supportability) radar, and an expanded Tactical
Electronic Warfare System (TEWS).

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 suile
(ALR-56C and ALQ-135 bands, 1.5 and 3). TISS will also support the exisling TEWS and contains growth
provisions for future TEWS updates. Stimulus/measurement capability through 40 GHz and digital testing up
to 32 MHz are two examples of the extended capabilities of this full-MATE (Modular Automatic Tes! Equip-
ment) system.

Mobile Electronic Test Set (METS)

METS is an initiative to enhance operational supportability and reduce the acquisition cosl of the F-15E
Avionic Intermediate Shop (AlS) by adaptation and modification of existing state-of-the-art test equipment
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 allows the METS and its ancillary equipment
to test twenty-two line-replaceable units (LRUs) to be packaged into portable cases (two-person lift). This and
other logistics features reduces the airlift requirements by two C-1418Bs for the F-15E during deployments,

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
an infrared sensor. This day-and-night, limited-adverse-weather munition is designed primarily o counter
armored fighting vehicles and fortified structures.

Navy Infrared (IR) Maverick (AGM-65F)
AGM-65F is similar to the Air Force AGM-65D, bul with software optimized for use against ship targels, a larger
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
a laser seeker for positive identification of targets in a close air support environment,

F-5E/F Tactical Fighter Aircraft
This includes procurement programs primarily for Foreign Military Sales. One effort is currently buying aircraft
for Bahrain.

RF-5E Reconnaissance Aircraft

This program is carrying out the procurement/development for Saudi Arabia of specially configured RF-5E
aircraft, Long-Range Oblique Photography (LOROP) cameras, and Photographic Processing and Interpreta-
tion Facilities (PPIF).

F-20 Tigershark Aircraft

A contraclor-developed/funded fighter, the F-20 is designed primarily for Foreign Military Sales, One aircraftis
currently undergoing extensive flight test at Edwards AFB, Calif, in anticipation of future sales. Foreign and
USAF/USN personnel have paricipated in demoristration flights over the past three years.

Ground Collision Avoidance System (GCAS)

GCAS is an in-house-developed, lead-computing, terrain-clearance warning system for use by A-10 aircraft
during hard maneuvering close to the ground. This system provides CFIT protection for + 150° bank angle
maneuvers and accelerated dives (semiinverted loaded pulls) as well as steady dives and rising terrain.
Production and modification are being managed by Sacramento ALC.

Deputy for Development Planning (XR)

Advanced Fuels for Future Air Force Systems
This effort will identify advanced fuels that may be utilized in future Air Force weapon systems.

Future Aerospace Electirical Power System
New electrical power generation and disiribution system concepls for various classes of future Air Force
aerospace vehicles/weapon systems are being identified in this study.

Aeronautical Applications of HPM Technology
This program will prepare ASD for timely and efficient utilization of high-power microwave lechnology.

Development of Nonlinear Radar Concept
This program will develop concepits for exploiting the nonlinear part of the generalized radar cross section.
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Demanstration/Valida-
tion

Development/Produc-
tion
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tion
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tion
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ment
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Procurement
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Procurement
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McDonnell Douglas
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McDonnell Douglas
Aircraft

McDaonnell Douglas
Aircraft

McDonnell Douglas
Aircraft

Hughes Aircraft Co.;
Raytheon

Hughes Aircraft Co.;
Raytheon
Hughes Aircraft Co.

Northrop Corp.

Nonhrop/Goodyear
Aerospace Corp.

Northrop Corp.

Fairchild Republic Co.

To be determined

To be determined

To be determined

Intelligent Signal
Processing
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ansatmospheric Aeronautical Systems

is program will conduct preliminary design synthesis and analysis to identify technology requirements and
erational capabilities and to improve understanding of transatmospheric systems for potential future
ssion applications.

ir Interdiction Design Analysis
is analysis will examine the operational capabilities and design impacts implicit in the consideration of
Jss-service utilization of future USAF and USN fighter/attack aircraft.

aconnaissance Attack Fighter-Trainer (RAF-T)
ssign synthesis and analysis tasks examining alternatives and aiding in development of design objectives
- an advanced Reconnaissance Attack Fighter-Trainer are being conducted in this effort.

sconnaissance-Attack-Fighter Training System

iis program is developing concepts for an advanced jet pilot training system to train Air Force student pilots
e efficiently and effectively for transition from the trainer to the twenty-first century operational fighter-
‘ack-recce aircrafl.

reliminary Aircraft Design Technology
chnigues and methodology to facilitate design analysis of fulure aeronautical systems leading to improved
derstanding and visibility of design alternatives are being developed in this effort,

ruise Missile Defense Mission Analysis
lis analysis will examine the need for strategic atmospheric defense and identify and evaluate the effective-
155 of aeronautical systems concepts to defend against the post-1995 air-breathing threat.

dvanced Tactical Transport Mission Analysis

lis analysis will develop a comprehensive data base to support MAC preparation of Statement of Operational
:ed for a next-generation taclical airlifter and to establish the capability to perform continuing analyses as
:cessary in the mobility mission area.

ar-Term Fighter Force Modernization Investigation

iis investigation will determine how best to maintain the F-15, F-16, A-10, and F-111 as first-line fighters
rough the early twenty-first century. This force modernization effort will identify key new technologies and
Il develop plans lo incorporate these technologies into current tactical aircrait.

ilitary Airlift Survivability Study (MASS)

ASS will conduct a vulnerability analysis of current airlifters and perform a cost tradeoff study of possible
:tions to increase survivability against current and future threats. The long-term abjective is to develop a data
ise of "lessons learned” on survivability enhancements to be included in the design of future airlifter aircraft.

anguard

mggard is the AFSC Development Planning process and methodology that plans for the research, develop-
ent, and acquisition of fulure USAF weapon systems, Through analysis, Vanguard identifies deficiencies in
& capabilities of current and programmed forces to counter the present and projected threal over a twenty-
ar time span, Goals are established to eliminate these deficiencies.

trategic Offense 21

lis program will identify future strategic aeronautical systems and supporting technologies. Key emphasis
Il be placed on holding relocatable targets "at risk," countering a reactive threat, and surviving in an
‘tended-conflict scenario.

trategic Penetration Investigation Feasibility Analysis of Penetration Aids
s effort will investigate practical means to maximize the ability of strategic aeronautical systems to survive
1emy defensive actions.

smming
imming is 1o investigate a deceptive, active countermeasure against homing guided missiles,

oost Glide Vehicle (BGV)
iis program will determine the mission utility and best characteristics for an operational BGV weapon
'stem,

pecial Operations Aircraft
lis program is to define survivable system concepts and to determine needed technology developments for
special operations vehicle,

dvanced Propulsion System (APS)
25 will examine potential propulsion system concepls for an advanced turbine engine in the 6,000-12,000-
wnd thrust class to support a possible new jet trainer and a small tactical aircraft for the year 2000,

erial Refueling Tanker Master Plan

iis effort will establish future aerial refueling requirements and applications, assess current force capability
future roles, and develop a comprehensive plan to meet future needs through current force modification and/
new airplane acquisition.

ictical Air-to-Surface System

iis program will investigate future tactical airto-surface weapon systems to perform post-2000 air interdic-
n missions. Results will provide advanced lactical aircrafl and weapon system concepts delineating
'stern and operational requirements needed to operate effectively in the projected threat environment.

nmanned Atmospheric Reconnaissance and Targeting System
e purpose of this effort is lo Identify applications for unmanned atmospheric vehicles, to analyze mission
quirements, and lo develop vehicle characteristics necessary to perfarm Identified missions.

trategic Nonnuclear Force Projection
iis program will evaluate current and planned worldwide force-projection missions, define systems needed
perform those missions, and recommend alternatives to the current methods to fulfill defined needs.
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Preconcept Study

Ongoing

Ongoing

Preconcept Definition:
Phase |, Study Com-
plete; Phase Il, System
Concept Study Con-
tract Award 1987
Ongoing

Preconcept Definition

Preconcept Definition/
Source Selection

Defining Configuration
Options

Defining Configuration
Options

Ongeing

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

In-house

In-house

In-house

Phase I: Battelle Co-
lumbus Laboratories;
Phase II: To be deter
mined

In-house (Dynamic
Engineering Inc.)

Battelle; others to be
determined

Science Applications
Int'l Corp.; General Re-
search Corp.; Boeing;
McDonnell Douglas;
Lockheed

Science Applications
Int'l Corp.; General
Dynamics; McDonnell
Douglas; Fairchild

lllinois Institute Tech-
nology Research In-
stitution; Subcontrac-
tors: Lockheed;
Boeing

In-house

Systems Research
Laboratories; Frontier
Technology; Goleta

Boeing
Perceptronics
Systems Research
Lab; Frontier Technol-
ogy Inc.

To be determined

To be determined

To be determined

To be determined

To be determined

To be determined
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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 results 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 are being
developed in this program.

High-Reliability Fighter Concept

This program 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
autenomously and fully mission-capable for 250 flight hours with little or no maintenance.

Embedded Trainer Concept for Tactical Aircraft

This effgrt will define and assess concepts for integrating various training functions with an operational
aircraft. In-flight training for airto-air and airto-ground engagements, missile employment/defense, and
electronic warfare could be accomplished with real-time feedback, Embedded computer-generated threats,
targets, and weapons could potentially provide a quantumn advance in continuation training.

Deputy for F-16 (YP)

F-16 Multimission 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 airto-surface combat.
Improvements added through the Multinational Staged Improvement Program (MSIP) will result in F-16C/D
models with the capabilily to employ advanced systems, such as lhe Low-Altilude Navigation and Targeting
Infrared for Night (LANTIRN) system and the Advanced Medium-Range Airto-Air Missile (AMBAAM). 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, Greece,
and Indonesia.

Preconcept Definition
Ongoing/Follow-on
Effort in Planning

Preconcept Definition

Preconcept Definition

Preconcept Definition

Preconcept Definition

F-16A/B: Production/

Deployment; F-16C/D;

Production/Deploy-
menl

Deputy for Advanced Technology Bomber (YS)

Advanced Technology Bomber
This program is carrying out the engineering development of an advanced manned penetrating bomber
employing low-observables lechnologies, with an Initial Operating Capability in the early 1990s.

Deputy for Simulators (YW)

F-15E Weapons System Trainer (WST)/F-15C/D Operational Flight Trainer (OFT)
Ongoing praduction of the F-15C/D OFTs will result in a total buy of fourteen simulators, Development of the
F-15E WST has begun and will lead to production of six F-15E simulators,

F-16A/C

This program involves the procurement of forty-four Operational Flight Trainers (OFTs), filteen Digital Radar
Landmass simulators, thirty-four Electronic Warfare Training devices, and five Low-Altitude Navigation and
Targeting Infrared for Night (LANTIRN) system simulators.

Low-Altitude Navigation and Targeting Infrared for Night (LANTIRN) System Part Task
Trainer (PTT)

The development and preduction 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 effori.

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 Flight Trainer (OFT)
Development and procurement of two OFTs to support EF-111A Tactical Jamming System (TJS) training are
being carried out.

Guided Bomb Unit (GBU-15) Air Ground Missile (AGM-130)
A standalone Part Task Trainer (PTT) is being developed to provide training for tactical weapon system officers
in GBU/AGM launch and guidance tasks. Three PTTs will be used for the F-4E and one for the F-111.

Generic Infrared Training System (GIRTS)
This program will involve the development/procuremenl (quantity seventy-five) of standalone devices to
support imaging infrared training.

B-1B Simulator System (SS)

Development/production of a training system is being carried out to meet the training needs of all B-1B crew
members. Included are five Weapon System Trainers (WSTs), which simulate all four crew positions, wo
Mission Trainers (MTs), which simulate only the offensivel/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 suppert all components and guarantee the
performance of all aircrew graduates,
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Quest & Dynamic Re-
search Corp.; Genera
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Many
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Honeywell

To be determined

Boeing
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-5 Aircrew Training System (ATS)

aduction of an aircrew training systern is ongoing to meet the training needs of all C-5 crew members.
sluded are Weapon System Trainers (WSTs), Cockpit Procedures Trainers (CPTs), and Computer-Aided
structions (CAl) that train all four crew positions. The contractor guarantees a trained crew member.

130 Aircrew Training System (ATS)

is program will develop a total aircrew training system for all C-130 courses and will convert to contracted
Hining.

-5/C-141 Aerial Refueling Part Task Trainer (ARPTT)

welopment of one prototype and production of six units that provide fundamental visual, audio, flight-
ntrol, and buffet cues necessary for realistic air refueling training are being undertaken.

C-135 Operational Flight Trainer (OFT)

iis effort involves the refurbishment of MB-26 CPTs with a digital system and the enhancement with a visual
stem that provides peripheral cues for engine-out training. KC-135R and KC-135A configurations will be
weloped. There are production options for a lotal of nineteen OFTs,

-52 Offensive Avionics System (OAS) Block I
avelopment and production of nine B-52 Weapon System Trainer (WST) and four Offensive Station Mission
ainer (MT) madification kits are being undertaken.

-130 Weapon System Trainer (WST) Visual System

s program involves the production of nine follow-on units to the highly successful visual systems at Little
sck AFB, Ark., and Pope AFB, N. C. Two of these systems are being procured for Uniled States Navy/United
ates Marine Corps. Units include integration of C-130 Operational Flight Trainers (OFTs), real-world visual
ita base for low-level tactical training, Low-Altitude Parachute Extraction System (LAPES) lraining, assault
nding practice, and night-vision gogale operation.

dvanced Tactical Fighter (ATF)

1is program addresses the Aircrew Training Systern concept and Front-End Analysis for full-scale develop-
ent for the next-generation manned tactical fighter aircraft.

ir Defense Aircraft (ADA)
1e procurement of an Air Defense Aircraft Training System will be carried oul to supply both initial and long-
rm lraining for air defense aircrews,

imulator Development Activity

'roject 2325)

1is effort involves the engineering development of aircrew flight simulator technology and investigation of
1ining issues lo satisfy current training requirements,

tandard DoD Simulator Digital Data Base/Common Transformation Program

roject 2851)

1s joint development project was inilialed through the Joint Logistics Commanders lo develop a standard
mulator carlographic data base and common transformation programs,

lodular Simulator Design Program (Project 2968)
iis is an ongoing research project that will explore ways to lake advantage of microcompulers and high-
reed dala communications in modular flight simulators,

da Simulator Validation Program (Project 3147)

1is program will develop design and costmetrics for future simulator acquisitions using the Ada higher-order
nguage.

inker-Transport-Bomber Trainer (TTB)

iis effort will result in the procurement of twenty-six Operational Flight Trainers (OF Ts) using already existing,
f-the-shelf capabilities to allow initial and continuation training of TTB crews.

=141 Aircrew Training System (ATS)
1e purpose of this program is to develop a total Aircrew Training System for all C-141 courses that will be
nverted to contracted training. The contractor will guarantee a trained crew member.

astle Combat Crew Training System (CCTS) Modernization
1is effort will implement training enhancements al Caslle AFB, Calif. included are new navigator trainers,
amputer Based Training (CBT), selected contractor instruction, and Contractor Logistics Support (CLS).

pecial Operations Forces (SOF) Aircrew Training System (ATS)
total Aircrew Training System for MC-130H and AC-130U crew members will be developed. The contractor
ill guarantee a trained crew member.

V-22 Aircrew Training System (ATS)

1is program will develop a total Aircrew Training System for Air Force-unique CV-22A mission training. The
intractor will guarantee a mission-qualified crew member.

Deputy for Strategic Systems (YY)

hort-Range Attack Missile (SRAM) Il

Vis program is to accomplish the development and manutacture of a Short-Range Attack Missile to augment
1d ultimately replace the AGM-69A SRAM A. The SRAM Il will have greater range, improved lethality, and
atter reliability and maintainability.

trategic Mission Data Preparation System (SMDPS) Phase |l Software
iis software development will upgrade and expand existing B-52 automated flight-plan-generation capabili-
3 to include B-1 and B-52 OAS Block Il and CSRL.

GM-86B Air-Launched Cruise Missile (ALCM)
us program enlails the acquisition of the ALCM, including development and production of performance
provements and integration with the CSAL (see befow) and B-1.

round-Launched Cruise Missile (GLCM)

ocurement of the Ground-Launched Cruise Missile weapon system is ongoing to perform the theater nuclear
Ission. GLCM will enhance deterrence by increasing nonstrategic nuclear capability, improving survivabili-
through mobility, and increasing flexibility in the employment of dual-capability aircraft.
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Common Strategic Rotary Launcher (CSRL)

CSAL is a rotary launcher for internal carriage of weapons on the B-52H and the B-1B, The CSAL development
program will develop a multipurpose launcher thal is capable of uniform or mixed weapons payloads and that
can accommodate current and projected cruise missiles, short-range atlack 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-airmissile and advanced intercepfor threats,

OAS Block Il Software

This effort involves a software program that optimizes the B-52's capability to meet increased weapon system
requirements, Block Il 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, maintainablility, 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 reliabilily, maintainability, and supporabilily 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. The development effort is scheduled for
confract start in FY ‘87,

Deputy for Propulsion (YZ)

F101-GE-102 Engine for the B-1B
This effort involves the development and acquisition of the F101-GE-102 engine for the B-1B bomber. This
engine shares a common core with the F110 fighter engine.

F110-GE-100 Engine for the F-15 and F-16

Development and acquisition of the F110-GE-100 engine for the Alternate Fighter Engine (AFE) program are
being carried out. This engine will be installed in new F-16C/D aircraft and potentially in new F-15Es.
Production procurements will be competed each year with the PAW F100-PW-220 for a share of the F-15/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
competition. Increased durability to 4,000 TAC cycles or nine years operation is accomplished lhrough 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/E and F-16C/D.

F109-GA-100 Engine for the T-46A
This effort is to acquire the F109-GA-100 turbofan engine to power USAF's T-46A next-generation trainer
aircraft. This engine has both reduced fuel consumption and low noise level,

HgOFE%D!IPE (Engine Model Derivative/Increased Performance Engine) for the F-15
and F-

Improved performance versions of existing fighter engines will be required lo improve F-15 and F-16 system
capability into the 1990s, The F100 EMD program is demonsirating an increased-performance version of the
Pratt & Whitney F100 engine. Follow-on full-scale development of a derivative F100 engine is in progress.

F110 IPE for the F-15 and F-16
The F110 IPE will demonstrate an increased performance version of the F110-GE-100. This engine will
compete with the F100 IPE for F-15 and F-16 aircraft through the late '80s and early "90s.

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
engines, The basic engine concepts and technologies are being demonstrated in a ground-test effort, Flight-
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
program) for the Joinl Services V-22 multimission VTOL aircraft. The USAF version of the JVX, designated
CV-22A, is intended to support Special Operation Forces (SOF) in the 1990s and beyond.

F112 Engine for the Advanced Cruise Missile
This is a small turbofan engine for an advanced cruise missile.

FJ44 Engine
An altitude demonstration of the FJ44 engine is being conducted at Arnold Engineering Developmenl Center.
This engine could be considered for future applications in the 1,300-1,800-pound-thrust class.

Engine Component Improvement Program

This program provides continuing engineering support for all airbreathing engines used in manned aircraft in
the Air Force inventory. This effort is directed toward correcting safety of flight conditions, improving durability/
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
F100-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
identify and isolate faulty engine compeonents. 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-ol-the-art technology Into manufacluring systems, It increases
productivity and efficiency, thereby reducing acquisition cost. Tech Mod advances all manufacturing activi-
ties, specifically focusing on test, assembly, heal treatment, coalings, conventional and nonconventional
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achining, tooling, materials handling, manufacturing and management information systems, and advanced
ging, castings, and bearings,

117-PW-100 (PW2037) Engine for the C-17

iis program will acquire the commercial PW2037 turbofan engine to power the C-17A aircraft. This fuel-
‘icient engine provides 37,600 pounds of thrust.

103-GE-102 Engine for Air Force One
igine management support is being provided for the procurement of the commercial General Electric
*6-B0C2B1 engine, which will power the new, wide-body Boeing 747-200B Air Force One aircraft.

113-RR-100 Engine for the C-20A
1is effort provides engine management suppart for procurement of the commercial Rolls-Royce Spey 511-8
igine. This engine is being used to power lhe C-20A Special Airliit Mission aircraft (C-SAM).

T6A-42 Engine for the C-12F
igine management supporlt is being provided for procurement of the commercial Pratt & Whitney PT6A-42
tboprop engine. This engine is being used lo power the C-12F Operational Support Aircraft (OSA).

FE-731-2A Engine for the C-21A

\gine management support is being undertaken for procurement of the commercial Garrett TFE-731-2A
rbofan engine, This engine is being used to power the C-21A Operational Support Aircrait (OSA),
78D-7B Engine for the C-22

Ils program provides engine management support for the procurement of the commercial Pratt & Whitney
‘80-7B turbofan engine. This engine is being used o power the C-22 Air National Guard Support Aircraft.

F39-GE-1C Engine for the C-5B
e TF39-GE-1C engine has reentered production after more than ten years and is used to power the C-58
reraft. This high-bypass turbofan provides 41,100 pounds of thrust,

Development

Procurement/Deploy-
ment

Procurement/Deploy-
ment

Procurement/Deploy-
ment

Procurement/Deploy-
ment

Procurement/Deploy-
ment

Acquisition/Opera-
tional

Air Force Wright Aeronautical Laboratories (AFWAL)

Avionics Laboratory (AA)

2ry-High-Speed Integrated Circuits (VHSIC)

1is is a joint triservice program to develop two new generations of silicon integrated-circuit technology and
ovide MIL-5TD-gualified chips, brassboard modules; pilot production lines, computer-aided design toals,
id initial system brassboard demonstrations for insertion into DaD systems. This work will extend the US
tegrated circuit capability by one to two orders of magnitude in density and throughput while incorporating
e lates! built-in-tesl circuits for high-performance, compact, reliable, maintainable eleclronic systems.

ave Pillar

1e purpose of the Pave Pillar program is to design and demonstrate the next-generation inlegrated avionics
'stem architecture that will enable significant improvements in availability, cost of ownership, and mission
fectiveness while reducing the reguirements for avionics intermediate shops. The advanced fault-tolerant
chitecture will accomplish this objective using commeon modules, fusion algorithms, and such advanced
liable technologies as VHSIC and fiber optics,

HSIC 1750A Computer

iis is an expandable, modular computer system consisting of & MIL-STD-1750A processor module, bulk
emory module, external inputfoutput module, and support equipment module. It is classified as a VHSIC
sertion program to develop computer building-block modules. Advantages over current very-large-scale
tegrated circuil technology, besides lhe expandable, modular architecture, include Iwo to four times
roughput improvement, greater environmenlal operalional capabilities, significantly reduced size, and
eater reliability.

ommon Signal Processor (CSP)

iis is a development program for a modular, high-performance, reliable, VHSIC-based, digital signal
ocessor for next-generation avionics. It can be configured and programmed to salisfy a wide range of
wplications, such as radar, communications, electronic warfare, and electro-optical systems.

dvanced Target Acquisition Sensor (ATAS)
1e objective of this program is to develop and demonstrate second-generation forward-looking infrared
nsor technology for targeting and reconnaissance applications. The capability being developed will be a
ajor improvement over currenl operational systems,

Itra-Reliable Radar (URR)

e URR program will demonstrate an advanced airborne radar with a mean-time-between-critical-failures
1TBCF) rate that is an order of magnitude greater than that of current radars. The development model radar
il utilize advanced technologies, such as electronically scanned active element arrays, VHSIC-based
ymmon signal processing, and Pave Pillarcompatible fault-tolerant architectures.

itegrated Communication Navigation Identification Avionics (ICNIA)

1e objeclive of this triservice program is lo demonstrate that multiple existing and planned nearterm
ymmunication, navigation, and identification functions in the 2 MHz to 5 GHz frequency band can be
tegrated into one airborne radio system for use in tactical aircraft and helicopters. The faull-lolerant,
odular architecture will utilize advanced technologies, such as VHSIC, and extensive software program-
ability to greally increase reliability and operalional availability while significantly reducing weight, size,
id cost in comparison with discrete systems,

itegrated Inertial Reference Assembly (IIRA)

1is program will improve the systern functional reliability through the development of a multifunction inertial
lerence system capable of satislying the perlormance and survivability requirements of navigation, flight
nirol. and weapon delivery. The development system will utilize strapdown ring-laser gyros and VHSIC-
1sed MIL-STD-1750A processor modules and a fault-tolerant architecture to increase greatly mean-time-
sween-mission failures.

ir-to-Air Attack Management

\is program will demonslrate, via man-in-the-loop simulation, improved survivability and |ethality of single-
:at fighter aircraft in a multitarget air-to-air combat scenario. These objectives will be met by increased pilot
tuation awareness and cantrolled work load thal will be provided by innovative control and display
chnology Integrated with advanced fire-conltrol algorithms,
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Coronet Prince Prototype

This program will package existing countermeasure lechnology into an aircralt pod and demonstrate its  Design Westinghouse Electrit
effectiveness against ground-based opticallelectro-optical tracking systems. The protolype pod will be Corp.

suitable for use on high-performance taclical and special-purpose aircrall, lis 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 lo demonstrate a state-of-the-art infrared detec-  Design General Electric; Hon
tion system for missile and aircraft warning. Key to this new development is improverment in the false alarm rate eywell; Texas Instru-
and detection probability over earlier IR threat-warming systems. ments

Cruise Missile Advanced Guidance (CMAG)

This program is to develop and demonsirate advanced missile guidance technology capable of providing  Development General Dynamics;
precigion autonomous terminal guidance for standoff missiles, Guidance concepls may employ CO, laser McDonnell Douglas
radar measurements and pattern recognition to provide midcourse guidance to high-value fixed and mobile

targets.

Panoramic Cockpit Control and Display System (PCCADS)

This program will demenstrate the technology to automate and simplify many of the display and control  Development McDonnell Douglas

functions for fighter aircraft. This new approach will use essentially the entire fighter cockpit instrument panel
as an electronically controlled display.

Survivable Penetration and Attack

This program is to develop the techniques and functional soltware to provide for an integrated offensiveand  RFP Preparation To be determined
defensive avionics system for survivable penelration and (airto-ground) larget attack. Program emphasis

includes multiple sensor blending, pilot-in-the-loop simulation, covertness, adaptive mission lailoring, and

full sortie capabilily with the goal of Improving survivability and mission success,

Embedded Computer Resources Support Improvement Program

This program will develop and demaonstrate software supporiability lechnologies to be incarporated intothe  Development To be determined
software support capability at the ALCs, An extendable, modular, and flexible prototype of a next-generation

support capability will be developed to provide the software support tools and environment required for the

rapid.turnaround of mission critical computer software,

Advanced Graphics Avionics Display System (AGADS)

The AGADS program will develop a brassboard prototype graphics generator capable of supporting ad-  Development Lear Siegler, Inc.
vanced pictorial display formats. Emphasis will be on generation of three simultaneous color raster scenes in

real time and within a specified volume constraint. Demonstration of AGADS will include a flight-management

algorithm, terrainfcultural data bases, threat data, and randomly generated “pop-up" threats.

EW Reliability Improvement Program

This task will demonstrate the ability to increase mean lime between failures (MTBF) of candidate EW  Development TAW, Electronic Sys-

subsystems by one to two orders of magnitude. Approach is lo freeze technical system parameters (e.g., tems Group; Northrop,

bandwidth, gain, power output, spurious signal levels) and focus attention on “weak sister” component Defense Systems Div.;

improvernent in subsystems. Westinghouse, De-
fense & Electronic
Center

Interactive Ada Workstation

The Interactive Ada Workstation seeks lo improve Ada programmer productivity by at least one order of  Development General Electric
magnitude through the use of symbol-processing hardware with large primary and secondary memory space,

incremental compllation evaluation of Ada code fragments, mulliple 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 Raytheon Co.; ESD
operation of jammer in sanctuary. The system will provide very high effective radiated power and elec-

tronically-steered, fast-switching, narrow-beamwidth, mulliple-beam jamming.

Flight Dynamics Laboratory (FI)

Advanced Fighter Technology Integration (AFTI/F-16)

The AFTI/F-16 research program objective is fo develop, integrate, and flight-validate lechnologies that will  In Flight Test General Dynamics
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 IR sensorftracker, digital terrain

management and display system with autonavigation function, automatic real-time weapon fuzing, voice

interactive avionics, and a helmet sight.

X-29 Advanced Technology Demonstrator

The X-29 research program objective is to develop, integrate, and flight-validate advanced aerodynamic,  In Flight Test Grumman Aerospace
structural, and flight-control technologies of a forward-sweptwing aircrafl that can provide new design options

for future military and commercial aircraft, Technologies include an aeroelastically lailored forward-swept-

wing using composite wing box covers, discrete variable camber, relaxed static stability, and digital flight

controls with full-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 lo provide a short-  Aircraft Modification McDonnell Aircraft
lakeoff-and-landing (STOL) capability for supersonic fighters while enhancing cruise 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 displaysfcontrols, and a rough-field landing gear. It

will be lested 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 research program objective is to develop and flight-test a smooth-skin variable-camberwing  In Flight Test Boeing
system that will increase range, maneuverability, and survivabllity for tactical and strategic missions by using

automatic wing configuration control to maintain peak aeradynamic efficiency. The approach is to modify the

TACT F-111 aircraft wing with smoolh-skin variable-camber mechanisms that are operated by a newly

developed digital computer control system,
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ariable Stability In-Flight Simulator Test Aircraft (VISTA/F-16)

1e VISTA program will design, build, and flight-test a new, high-performance, in-flight simulator to replace
1@ NT-33, VISTA features will include a variable stability flight-control system, direct force generators in all
iree axes, and fully programmable controls and displays in the evaluation cockpit. The completed VISTA
ircraft will be used for (1) pre-first-flight analysis and familiarization; (2) research in flying qualities, displays,
nd flight control; and (3) test pilot training.

daptive Flutter Suppression Flight Demonstration

e objectives of this program are to develop and flight-demonstrate an adaptive flutter suppression system.
ich a system will eliminate the need to restrict with flutter placards the operational envelopes of fighter
reraft carrying external stores, The adaptive concepts incorporated into the active feedback system will
itomatically adjust to changes in flight condition, fuel loading, and store configuration and to the structural
/mamic differences among aircraft of the same model.

itegrated Control and Avionics for Air Superiority (ICAAS)

1e ICAAS program will develop and demanstrate key control and avionics technologies that will enable
Joperating fighter aircraft to engage and defeat multiple airborne threats. The design approach will stress
nctional integration of target sensors, fire control, weapons, and interface with the pilot. Significant
\provements in beyond-visual-range attack and pilot situation awareness are expected compared to current
stems. Demonstration will include piloted simulation and flight test.

Materials Laboratory (ML)

omputer integrated Manufacturing (CIM)

omputer Integrated Manufacturing (CIM) is a major initiative that will demonstrate massive cost and span-
ne reductions through improved integration of all manufacturing functions, on and off the factory floor. In
iditien to information management technologies programs, three different large-scale fabrication demon-
ralion programs are in progress: Integrated Sheet Metal Center (ISMC), Advanced Machining System (AMS),
d Integrated Composites Center (ICC), This initiative is currently being broadened to address aircraft
ssembly procedures,

omposite Materials Research and Development

wide variety of important new composite materials systems (fiber-reinforced organic resins) is under
avelopment to exploit their unique performance attributes for Air Force aircraft, spacecrafl, tactical missiles,
uise missiles, and long-range strategic missiles. New composite concepts, such as molecular composites,
e being explored, A highly integrated approach.is being pursued in these developmental efforts. For each
)mposite materials system, R&D is being performed on fibers, matrix materials, fiber/matrix interfaces,
echanics of fiber/matrix interaction, processing, quality control, and environmental effects.

dvanced Powder Metallurgy Structural Alloys

apid progress is being made in the laboratory's comprehensive powder aluminum, titanium, and magnesium
ructural alloy R&D program. It is structured to maximize the recent advances in rapid solidification
chnology that have opened up major new alloying possibilities heretofore impossible. This program couples
search, exploratory development, and advanced manufacturing technology contractual efforts with a strang
-house research effort in characterization and processing to create and put into production superior
uminum alloys having improved strength, corrosion resistance, and use to 900°F; new low-density, high-
rength titanium alloys with use to 1,800°F operating capability; and corrosion-resistant magnesium base

loys.

aAs Research and Manufacturing Technology

ogressive exploratory development programs are under way to improve the yield and establish the optimum
‘ocesses for growing high-gquality GaAs crystals for microwave devices for satellite communications, space-
ased and airborne active array radars, electronic countermeasures, and missile seekers. The manufacturing
chnology program addresses generic manufacturing issues and demonstrates new techniques for low-cost
‘ocessing to make higher-performance and more reliable GaAs devices.

aser Hardened Materials—Tactical Subsystems Hardening

ssearch and advanced development are being conducted to provide technology to systems designers and
welopers for laser protection of tactical systems and their optical and electro-optical subsystems. The
sthodology includes studying the system mission, establishing hardening requirements, developing tech-
logy options, and assessing payoffs and penalties through comprehensive testing of actual hardware or
ymparable brassboards. Efforts are also directed toward new methods for preventing laser radiation damage
personnel and optical companents.

anufacturing Technology for Advanced Propulsion Materials

new manufacturing technology initiative has been undertaken to provide production capabilities for engine
imponents incorporating advanced materials systems that significantly improve engine performance.
anufacturing methods are to be established for titanium and superalloy integrally bladed rotor (IBR)
1signs; superalloy fabricated lurbine blade and vane designs; titanium aluminide cases, rings, and vanes;
aphite polyimide composite fan airfoils and front frames; and carbon-carbon composite liners and nozzles.

omposites Supportability

& Increased application of advanced composites in USAF systems has led to the establishment, within the
alerials Laboratory, of an activity responsible for the overall program in composites supportability. A variety
programs is now under way to Increase the in-house composites engineering expertise in advanced
‘mposite materials technology relating to supportability. In addition, a series of contractual exploratory
welopment programs to solve user composites supportabilily issues is now under way, These contractual
iD programs will address the technologies of compaosite inspection, repair (materials, processes, and
yuipment), post-failure analyses, paint removal, impact-damage protection, and low-energy curing resins
id adhesives. The program includes composite supportability issues at the depot, field, and base levels and
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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 materials of the future, including
structural thermoplastics, BMIs, 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 struclures 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 composile compo-
nents. The objectives are to establish and validate manufacturing technology for large aircralt composite
wing and fuselage structures in order lo produce these siruclures al a reasonable and predictable cost and to
decrease cost and increase quality for fighterlype aircrail. For these applications, automaled fabrication
methods are being emphasized. The established targets (vs. conventional aluminum structures) for reduced
part count and lower manufacturing cosl and weight will be verified in the planned component demonstra-
tions.

Fallure 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, Labaratory investigations incorporating the
use of sophisticated light and electron oplics, microelemental analysis, and Auger and ion-scattering
spectroscopy are performed to determine failure modes. Research is conducted lo develop new failure-
analysis techniques and methodologies for such advanced materials and devices as struclural composites
and integrated circuits. The issuance of recommendaltions for carrective actions to preclude repetitive failure
occurrences provides vital information to the using organizations and is critical to maintaining salety 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 lhe 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 lo weight) over the Advanced Tactical Fighter engines’ technology level,

Joint Technology Demonstrator Engine (JTDE)

A complete technology demonstrator engine sponsored by the Navy and Air Force Aircraft Propulsion
Subsystern Integration (APS!) 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 compaonents

High-Speed Propulsion

This is a group of related lechnology programs aimed at rapidly developing an Air Force capability for high-
speed flight, including turboramjel engines for Mach 5 interceptors, hydrogen-lueled engines for hypersonic
cruise vehicles or space booslers, 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 lo speeds
higher than those of any other air-breathing engine.

Spacecraft Power

This program is to provide evolutionary and revolutionary improvements in spacecrall 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
rechargeable balteries, nuclear power thermal management systems, dynamic and thermionic energy-
conversion devices, power conditioning components, and electrical energy storage concepts.

Solid-Fuel Ramjet Propulsion

This is a technology program to improve performance and demonsirate tactical acceptance of hydrocarbon-
luel engines and fo develop and demonstrate boron fuels in a solid-fuel ramjel engine. This involves
environmental testing of established engines with both previously tested and advanced hydrocarbon fuels,
development of both intermetallic and metallized boron fuels, and demonstration of these fuels in a full-size,
flight-type engine. Since the solid-luel ramjel is exiremely rugged and conceplually is the simplest and least
coslly of all ramjet lypes, these tlechnologies are direcled primarily toward lactical applications. However, as
boron fuels become eslablished, solid-fuel ramjel technologies will be candidates for longerrange applica-
tions as well.

Aviation Fuel Technology

This program will develop advanced fuels for subsonic, supersonic, and hypersonic aircraft and missiles
powered by air-breathing engines. Work will continue lo ensure the availability of low-cost fuels from domestic
petroleum, heavy oils, oil shale, coal, and lar sands. Programs are being initiated to develop endothermic
hydrocarbon fuels for potential high-Mach applications. The fundamentals of fuel atomization, fuelfair mixing,
and combustion 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 lo address fulure 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 taclical and strategic systems.

Compressor Research Facility

This is a modern component tes! facility, fully automated and computer-controlled and designed lo 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 llows. Standard pressure, tlemperature, and fiow 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, will be
investigated.
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‘craft Power

s program will advance aircraft electrical and hydraulic power system technology through the develop-
nt of a nonflammable hydraulic system, advanced ballery systems, highly reliable faull-tolerant electrical
ver systems, and associated operation, distribution, actuation, and control components. Program objec-
s are to reduce life-cycle costs, increase powerexiraction efficiency, decrease weight, and improve
scific fuel consumption.

riable-Flow Ducted Rocket Demonstration

s missile propulsion concept, when combined with advances in aircraft fire control and missile sub-
‘tems, will contribute to airto-air superiority in the post-1995 lime frame. An integral rocket/ramijet, using a
I-rich solid propellant gas generator for ramjet fuel, can provide a two- to fourfold improvement in total
ge over rocket propulsion for an equivalent size.

rospace Lubrication

3 i3 a program to assure the availability of optimum lubricants, lubrication techniques, lubrication system
nponents (bearings, gear, and seals), and lubrication-system condition monitoring technigues to meet the
:ds of USAF air-breathing propulsion and power systems. Present emphasis is on high-temperature
ricants and lubrication system components to meet Project Forecast (| requirements,

rcraft Fire Protection

s effort will assure the fire safety of aeronautical systems through analytical, experimental and full-scale
nonstrations, This is accomplished by providing the capability and the timely availability of fire- and
slosion-prevention design criteria, containment and hardening measures, and detection and suppression
Jipment for future Air Force needs.

4950th Test Wing

Ivanced Range Instrumentation Aircraft (ARIA) Scoring Systems

s program is to provide state-of-the-art broad ocean area coverage of reentry vehicles for weapon system
ting. Functions previously requiring both EC-135 and P-3 aircraft will be combined in the EC-18 ARIA
craft. Ti'e Sonobuoy Missile Impact Location System (SMILS) will acquire and process missile impact data.
sact locations of multiple reentry bodies will be determined precisely by SMILS, using either deep ocean
nsponders or Global Positioning Satellites. Associated programs will collect optical data on reentry
165535.‘ during the lerminal phases of flight and will sample meteorological parameters from the surface to

eel.

>-18B Conversion

15 effort is modernizing the current EC-135 Advanced Range Instrumentation Aircrafl (ARIA) fleet by
averting used Boeing 707-303 series commercial aircralt and reconfiguring them as EC-18B ARIAs. The
-18B has a larger volume and payload than the EC-135s, allowing it fo hold the existing Prime Mission
setronic Equipment plus the new ARIA Scoring System. Modification of the first aircraft was completed in
juary 1985, and a successful flight-test program was completed at Edwards AFB, Calif, in June 1985,

crowave Landing System (MLS) Tests

/5 is a new type of precision approach, missed approach, departure, and landing guidance system that wil
llace ILS as the standard precision landing system. |t provides the capability to fly high-angle approaches,
~ved approaches, and segmented approaches, thus reducing noise and allowing precision approaches in
«as of high terrain, Flight tests are scheduled for FY '87 in a C-141 to obtain data needed to develop
proach criteria for large aircraft and evaluate operational characteristics of the system.

ark XV Identification, Friend or Foe (IFF)

2 Mark XV IFF program is intended to test the next generation of IFF equipment for the AlrForce Navy, Army,
4 NATO. It is designed to be a secure, anlijam, high-reliability system that can operate in an ECM
vironment. The first phase of lesting involves one NKC-135 and two C-141 aircraft tlying 500 hours from
ight-Patterson AFB, Ohio, and Patuxent River NAS, Md. The second phase of lesting, also referred to as
arvice-Unique Tesling,” calls for the 4950th Test Wing at Wright-Patterson AFB to support Mark XV IFF
ling in specified environments for the three services (Air Force, Navy, and Army), This second phase will
e place in FY '90 and FY '"91 and will probably have mare 4950th flight activity than the first phase, Initial
ting will focus heavily on the digital signal processing capability, target resolution, and new IFF interroga-
1 techniques,

;CM/Advanced Radar Test Bed (ARTB)
support of the ECCM master plan, the ECCM/ARTRE is an airborne platform for development test and
iluation of advanced radar systems and ECCM techniques, to include multisensor integration. This unique
Force resource will support development of the B-1, F-15, F-16, and ATF radar systems and advanced
‘hnology programs into the 1980s, The area of ECCM and system-vulnerability analysis is growing steadily
mportance due to tactical considerations. The lest-bed represents a major step in the Air Force's ability to
iluate sensor systems In a realistic environment and early in system development, The lest-bed, currently
der design development, is scheduled for employment in FY '89,

sting Off-the-Shelf Aircraft !
is program provides evaluation of civil aircraft againsl specific military requirements. Areas of evaluation
slude ground handling, maintenance, flying qualities, performance, and human factors, Test results are
2d exlensively in the source-selection process. A wide range of Technical Order Management and
velopment services is provided to determine suitabilily for various maintenance levels and specialties in
: Air Force, Recenlt evaluations of off-the-shelf aircraft have resulted in the selection and procurement of the
12, C-18, C-20, C-21, C-22, C-23, and the Air Force One replacement aircraft.

rrodynamic Evaluations of Modified Aircraft

craft ulilized for advanced systems test often undergo significant external modifications. Radomes,
‘ennas, special fairings, shaped protrusions, and movable turrets thal have at one time or another been
ded lo the 4950th Test Wing's aircraft to accommodate test requirements in the aircrafts performance,
hility, and control and handling qualities are evaluated using approved flight-test techniques prior to the
rt of actual system evaluation, Aero-eval results are then incorporated info flight certifications and are
cumented for further use,

rcraft Systems Testing
-ariety of aircraft components is evaluated under the management of 4950th Test Wing flight-test directors,
onics, control and braking systems, aerial refueling projects, and communicalions equipment are tested
or to Air Force procurement, Engineering support is provided for many tests, including acceptance flight
ting for the C-23 and C-5B,
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The tiltrotor V-22 is built for versatility.
Its roles will include special operations,
airlift, combat rescue, and more.

The Amazing

The “amazing airplane” that General Cassidy speaks of, the V-22, s the first airplane program to be designed from the ground up
for all the services. Deliveries of the first aircraft are planned for the US Marine Corps.

80 AIR FORCE Magazine / January 19¢



Dsprey BY JEFFREY P. RHODES, DEFENSE EDITOR

IN AN AGE of specialization, the Bell-Boeing V-22 Os-

prey stands apart. The V-22, which is a joint-service
program, will cover the bases for a number of different
missions.

“Asking what good is the CV-22 [Air Force designa-
tion] is like asking what good is a newborn baby,” Gen.
Duane H. Cassidy, Commander in Chief of the Military
Airlift Command, said recently. “It can do almost any-
thing you can imagine, and I have a big imagination. I see
a big role. It will have a major role in SOF [Special

. Operations Forces], in short airlift, and in combat res-
cue, and it will have a major role in low-intensity con-
flicts of all sorts. It will be an amazing airplane.”

The feature that most sets the Osprey apart from
almost everything else is the fact that it is part helicop-
ter, part conventional airplane. The Marine Corps’s
AV-8A Harrier was this country’s first operational ver-

" tical takeoff and landing (VTOL) airplane, but the
V-22—originally known as the JVX—will be the first
large-scale effort to employ tiltrotor technology for ver-
tical and/or short takeoff and landing (V/STOL).

While on the ground and while hovering, the Osprey’s
engine nacelles will be perpendicular and the large-di-
ameter rotors parallel to the wings. After takeoff and for
straight-and-level flight, the rotor/nacelle combination

. will rotate forward ninety degrees, allowing the V-22 to
fly like a “normal” airplane at speeds of more than 300
knots. It is precisely this neither-fish-nor-fowl config-
uration that will make the Osprey such a versatile per-
former.

New Concepts in Design and Construction

The V-22 is the first airplane program to be designed
from the ground up to meet the needs of all four services.
Consequently, the needs of one service would frequent-
ly be the driving force behind a certain design feature.

The Air Force has a requirement for the airplane to go
700 nautical miles with twelve troops at 1,000 feet al-

. titude, and that was a deciding factor in sizing the power-
plant and drive train in the 6,000-shp-class. And because
of the Navy and Marine Corps need for the airplane to
operate from Tarawa-class assault ships (LHAs), the
rotor size was set at thirty-eight feet to clear the ship’s
superstructure, although a forty-three-foot-diameter ro-
tor would otherwise have been more efficient.

Also because of the need to operate these fairly large
airplanes (nearly fifty-eight feet long and almost forty-
seven feet wide from rotor hub to rotor hub) from ships,
a unique wing/rotor fold system was developed to save
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space and to ensure ease of movement. This system
involves the rotor blades folding inward, the nacelles
being rotated down, and the entire wing being turned
ninety degrees clockwise when looked at from above the
airplane.

Once stowed, the port nacelle will hang in front of the
cockpit, while the starboard nacelle will rest in front of
the horizontal stabilizer and twin rudders. The Navy
and Marine aircraft will accomplish this wing stow by
means of an automatic system, and the entire process
will take only ninety seconds. The Air Force version, as
currently planned, will include the ninety-inch-diameter
stainless steel ring that the wing rotates on, but the stow
system will be manually operated.

The V-22 is the first major airplane project to be
designed entirely on computer. With computer-aided
design (CAD), engineers were freed from having to draw
a multitude of blueprints and could easily make changes
in the design. Another great advantage to the CAD
system is that it allows designers at Boeing Vertol’s plant
in Philadelphia, Pa., to communicate instantaneously
with their brethren in Bell Helicopter Textron’s Fort
Worth, Tex., facility.

The two companies have split the work on the V-22,
with Boeing Vertol being responsible for the fuselage,
empennage, overwing fairing, and systems integration.
Bell is building the wing, nacelles, transmissions, and
rotor and hub assemblies and is handling the integration
of the Allison T406-AD-400 engines. These engines are a
derivative of the T56 engines that power the Grumman
C-2A and E-2C and the Lockheed C-130 and P-3 aircraft.

The Osprey is also the first major military aircraft
design whose airframe will be made up almost entirely of
composites. Slightly more than 6,000 pounds of the
aircraft’s almost 13,200-pound structure will be made of
a graphite-epoxy laminate. The composite materials are
very lightweight (about a quarter of the weight of alumi-
num), and because of the buoyant fuel sponsons, the
V-22 will have good flotation characteristics in the event
of a ditching at sea. There will only be about 1,000
pounds of metal in the airframe, and most of that comes
in the form of perforated copper that will be laminated to
the outer skin panels for lightning protection.

Hatching the Osprey

Bell and Boeing entered full-scale development (FSD)
on the V-22 program in earnest in May 1986 after the
Naval Air Systems Command (NAVAIR) awarded the
two companies a $1.714 billion, seven-year, fixed-price-
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incentive contract. When engine development is in-
cluded, the total contract value comes close to $2.5
billion.

One part of the V-22 contract that is a first for a
military procurement is that Boeing and Bell will each
pay roughly $300 million of the tooling costs. The Navy
will pay the other one-third of the costs. The tools and
jigs themselves are unique in that they are made of
composites also, although they were not made by the
same process as the V-22’s components.

The two companies, though, began limited FSD with
their own funds in June of 1985 in order to keep up with
the Navy’s development schedule. In addition, Boeing
Vertol alone has invested some $200 million in upgraded
and expanded facilities over the last few years in prepa-
ration for work on the V-22. The limited FSD work came
after the completion of two predesign stages that began
in April 1983 and May 1984, respectively.

The first predesign stage demonstrated to the govern-
ment that the V-22 was a low-risk program. The longest
wind-tunnel test program in history—6,600 hours—was
also undertaken during this time. The second predesign
stage included testing of components and the designing
of long-lead-time items. During the second stage, the
Allison engine was chosen as the winner of a competi-
tion that also included Pratt & Whitney (which was
recently chosen as the second-source engine contractor)
and General Electric.

As part of the FSD effort, Class III (or full-scale)
mockups have also been made to check the fit and
function of the various subsystems. The mockups are
being built in the Marine Corps’s MV-22A version, since
the Corps will be the largest customer and the first
service to receive the Osprey.

The mockups (there are five at Boeing Vertol and
three more at Bell) include most of the features that will
be found on the real article. As an example, there will be
access doors in the bottom of the V-22’s fuselage that will
allow in-flight inspection of the tandem external cargo
hooks, which will hold up to 10,000 pounds each or
15,000 pounds together. Another design innovation in- *
cluded on the mockup is the downward-hinged access
panels on the engine nacelles that will be strong enough
for mechanics to use as work platforms.

Other features in the V-22 include a sensor track han-
dle in the middle of the console to let either crew mem-
ber operate the forward-looking infrared radar (FLIR)
system. This control was added to the console instead of
located on the stick to prevent the flight crew from
“fighting” with each other while one was flying the plane
and the other was operating the sensor. A 2,000-pound-
capacity fold-down winch, standard in the Navy’s com-
bat search and rescue HV-22A variant, will be available
as a kit for the other versions. -

The winch is unique in that it will be operated from a
pistol grip stick just inside the starboard crew door. The
grip serves as a stationary grab handle, but can be
removed and connected by a fifteen-foot umbilical cord
so that the loadmaster can also operate the rear loading
ramp or the external hooks from outside the plane or
while in the cabin. This grip will also give the loadmaster
limited longitudinal and lateral control in hover.

The Air Force’s Version

While work is progressing toward construction of the
actual prototypes (more than 10,000 composite parts
have already been manufactured), cockpit design work
continues on the Air Force’s CV-22 version. The Air

Full-scale mockups have been built to check the fit and function of the various subsystems. The weight growth that creeps into any
new aircraft is being carefully watched and kept in check through the wide use of composite materials in the Osprey.
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Prominent features in the CV-22’s cardboard cockpit mockup
include two color MFDs that show engine or flight instrumen-
tation and, on the left, the sensor track handle for crew FLIR
control.

Force intends to use the CV-22 for special operations,
and, as a result, almost 3,000 pounds of avionics alone
must be incorporated into the design.

The CV-22 will have no dedicated gauges, but instead
will have four six-inch-by-six-inch color multifunction
displays that will show engine or flight instruments when
called up by the crew members. The avionics package
also includes an AYK-14 redundant mission computer
that operates in a prime and “hot shadow” configuration
and that provides emergency backup. There will also be
a triple-redundant fly-by-wire control system.

The avionics package works on the 1553B data bus,
and this package includes such equipment as a helmet-
mounted display (HMD) for the night-vision system
(NVS) and/or the FLIR system. There will also be a
medium-accuracy ring-laser gyroscope (RLG) for ex-
tended self-contained navigation flight, along with a
whole host of other equipment.

A digital moving map system is in the works for the
CV-22, and further along, a chaff/flare dispenser, a radar
detection system, and a missile warning system could be
included.

The weight growth that creeps into any new airplane,
and especially in the CV-22, is being carefully watched
by the two companies. There are signs posted every-
where in the design areas that bear such slogans as
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“Nobody Likes a Fat Osprey” and I Think I'll Have a
Light . . . Airplane.” In fact, Boeing rewarded the em-
ployee who came up with the best weight-saving sugges-
tion last year with a company-paid vacation to Hawaii.

Because the CV-22 will be heavier than the other V-22
versions, the 700-nautical-mile range cannot be reached
as the aircraft is currently configured. The company can
guarantee a 520-nm radius for the CV-22 now, and if the
weight can be kept down, the range should stretch to 641
nm in the near future.

Allison anticipates that power upgrades to the T406
engines can be realized during the course of develop-
ment. If this should come to pass, then meeting the 700-
nm requirement would be feasible. Even with the range
limitation, the CV-22 will still be able to get to more
target areas than the MH-53 Pave Low III helicopters it
will replace.

Onward and Upward

The FSD contract calls for the production of three
Ospreys for ground, static, and fatigue testing as well as
six flying prototypes. As a result of extensive testing of
models and components, there will be no need for a
drop-test article. After an exchange of components, Bell
will assemble three of the prototypes, and Boeing Vertol
will complete the other three examples. The first three
flying aircraft will be fitted with Martin-Baker ejection
seats, while production aircraft will have bulkhead-
mounted armored seats.

First flight is expected to be made by a Bell-assembled
aircraft in June of 1988, and a Boeing Vertol V-22 will be
flown in August of that same summer. A pilot lot of
twelve aircraft is expected to be delivered in 1991 and
1992. Each of the companies will completely build one of
the last two aircraft in this lot to demonstrate that the
companies can compete against each other.

After production of this initial batch, Bell and Boeing
Vertol will compete against each other. The low bidder
will build a majority of the aircraft in each lot, while the
higher bidder will produce the remaining percentage of
airplanes.

The twelve aircraft of the initial run will be MV-22As,
and the first of the additional 540 aircraft in the Marines’
order will be delivered in early 1992. The first of fifty
HV-22As ordered by the Navy will arrive in mid-1992,
and the Air Force will get the first of its eighty CV-22As
at the end of that year. The Army, which will use
MV-22As for utility and medevac missions, will get the
first of its 231 aircraft in early 1993.

While the total buy of 913 aircraft (at approximately
$16 million each flyaway cost) will keep the two firms
busy until the mid-1990s, there is considerable discus-
sion of an additional Navy order for 300 Ospreys to
replace the Lockheed S-3 Viking in the antisubmarine
warfare role. There is also the possibility that the Air
Force could order more of the aircraft for either the SOF
mission or for combat rescue, given the cancellation of
the HH-60 Night Hawk program. One further role under
discussion for the Osprey is as a replacement for Marine
One, the President’s VH-3 helicopter.

The V-22 Osprey might appear to some to be a novelty,
but the technology is mature, and the support is there
from all quarters. It does indeed appear that there is no
limit as to what the Osprey can be made to do. [
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A STAFF REPORT

Ly

lifting surfaces,
an eye-carcl_‘lm {

Strategic Air Command, i

originally designed as an

still the highest-flyi 51

operational alrcraft In the

holder of flight records galc -

the part. Dominating the aircraft’s
afterbody, its delta wings blend
gracefully with the sleek engine
housings that protrude from them and
with the low-drag fuselage, itself an
integral part of the lifting surface. In all
this, the SR-71 is an aerodynamic tour
de force—the classically configured,
triple-sonic forerunner of aircraft that
will fly even higher and faster in years to
come.
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1903 Wright Flyer

There is an aeronautical world of
difference between the SR-71 and the
pioneering Wright Flyer of 1903, yet their
basic principles are the same. All
aircraft get their lift from the differences
in air pressure on the bottom and on the
top of their wings, which are rounded on
top to speed the passage of air and,
consequently, to lower its pressure
there. The flight of an aircraft is
controlled in part by changing the
shape—the camber—of its airfoils. The
Wright brothers built curved ribs into the
Flyer's wings to give them camber and
achieved “wing warping” by means of
control cables that the pilot pulled to
twist the outboard wing sections for
lateral stability.

Spirit of St. Louis

By the 1920s, flight had come a long
way, and all the essentials of modern
airplanes were in place. The Spirit of 5t.
Louis, maybe the most famous aircraft
ever, took Charles Lindbergh nonstop
from New York to Paris. It exemplified
the advances of the time. Biplanes,
burdened with wires and bracing
cables, gave way to cleanly configured
monoplanes. Metal replaced cloth,
greatly enhancing durability. The trailing
edges of wings now featured flaps and
ailerons, giving aircraft greater lift and
enabling them to turn more tightly while
maintaining stability.

The Rotary Wing

As fixed-wing aircraft were being
refined, the rotary wing came on the
scene in the form of this Sikorsky
helicopter. Propellers had long since
provided forward thrust by acting as
wings, courtesy of their sustained
rotation, in the vertical plane. In the
making of helicopters, this thrust-
making capability was applied upward
in the horizontal plane. The blades of
the rotors acted as airfoils, enabling this
new, “wingless” type of aircraft to take
off and land vertically and to hover in
flight.
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B-17

During World War il, wings gained in
strength and utllity and were put to work
as gas tanks and as weapons carriers.
Seif-sealing tanks In wing cavities
contained the fuel that took the B-17, for
example, to faraway targets and back.
This also freed space in the fuselage for
bigger bomb loads. New construction
techniques and design Innovations
generated wings that were sufficiently
strong and streamlined to carry external
stores without unduly sacrificing Iift.
Such advances sef the stage for the
wings of the fet age shortly to come. >

Flying Wing

The YB-49 “Flying Wing,” an alrplane in
the shape of a one-unit airfoil,
originated at Northrop in the early
1940s. In dispensing with the fuselage,
even whlle embodying components
ordinarily carrled there, the Flying Wing
was too far ahead of Its time. It turned
out to be unmanageably unstable, and
its prototype crashed, kiiling test pilot
Glenn Edwards. It lacked the flight-
control avlonics that today
compensate for the calculated
Instability of some high-

I3
maneuverabllity alrcraft. Such )
e

avionics may redeem the
flying wing as a viable
concept in this time of
Increasing aircraft
automation.

F-86

Maneuverability was the hallmark of the
F-86 Sabre, master of the air war over
Korea in the early 1950s. The Sabre
showed what swept wings could do in
diminishing alrfoil drag, a phenomenon
that hurt the performance of previous
straight-wing jet fighters. The leading
edges of their wings hit the air head-on,
creating great friction and boundary-
layer drag that built up into aircraft-
buffeting shock waves. But the V-shaped
wings of the F-86 attacked the air at a
much sharper angle. Thus, It passed
over them with much less friction, giving
the fighter great play in flight.
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C-141

The brute-force flying of today’s heavily
laden airlifters requires wings of
maximum lift and minimum drag that are
strong enough to hold up under
enormous stress. This Is why those
wings are swept and huge, as on the
C-141. They are also of the “high”
variety. Positioned thusly, they leave the
aircraft cargo area uncluttered and
easily accessible, give the flight crew an
unrestricted view, and make it possible
for loading and offloading vehicles to be
driven freely all around, and up close to,
the aircraft.
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F-4

The beefy wings of the F-4 Phantom—
the new biservice fighter of the 1960s—
were designed to accommodate burly
landing gear required for carrier
landings, to withstand the pounding of
such landings, and to carry, at their
hardpoints, loads of ordnance that
weigh twice as much as the loads
carried by World War Il B-17s. The
hardpoints serve an important ancillary
purpose; they absorb wing-loading
stress that becomes especially heavy
during low-level, maneuvering
approaches to surface targets. The
Phantom proved its muscularity in
Vietnam, but sacrificed something in
maneuverability, given wings that were
designed with load-bearing demands in
mind.

F-104

Sweeping the wings Is but one way to
reduce their drag. Making them smalier
and thinner does It, too, as witness the
supersonic F-104 Starfighter, sometimes
called “the missile with a man in it.” The
unprecedentedly short, skinny wings of
the Starfighter were designed to induce
so little drag that their lift at high speeds
would be relatively enormous. This
configuration made the F-104 a hot and
rugged—but sometimes tempera-
mental—fighter. Its special-purpose
airfoils had their antithesis in the long
ones of the U-2 reconnaissance aircraft,
which was designed to loiter on high
and to be sparing in the rate of its fuel
consumption.

A

F-16

Thanks to automation, wings and other
aircraft control surfaces can now be
made to act and to react with almost
unbelievable speed and precision. The
fly-by-wire technology that came into its
own in the 1970s makes this possible
and Is being advanced, in accordance
with advances in sensors and
microprocessors, by leaps and bounds.
The F-16—the “Electric Jet"—was the
first production fighter to incorporate it
and, thus, to dispense with the
mechanical controls that, in their
comparative sluggishness, constrain the
capabilities of aircraft. Unlike the F-15
that preceded it into the operational Air
Force, the F-16 was designed as an
unstable, supremely maneuverable
platform whose pilot could rely on its
electronic controls to help him keep it in
hand.
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Shuttle

The Space Shuttle’s wings do nothing
for it in airless space. However, they do
provide a measure of lift and control for
the Shuttie Orbiter as it glides back
down to earth, acting as giant speed
brakes to give it the lift necessary for its
approach, flareout, and landing. The
Shuttle is a far cry from the hypersonic
National Aerospace Plane now being
designed to operate in air and space.
The NASP wlil have fully functional
wings, but they will not be known as
such. They and all other elements of the
aerospace plane will be completely
integrated into one whole aerodynamic
system, and this, designers say, will
preclude identifying each in isolation
from all others.

F-111

Variable-geometry, or “swing,” wings
such as those first introduced into
operational service on the F-111s of the
1960s endow aircraft with exceptional
versatility. Tucked back almost against
the fuselage, the wings perform as
consummately clean airfoils, inducing
little or no drag and enabling the
aircraft to engender high speeds.
Extended straight out from the fuselage,
or nearly so, the wings work against
high speeds, but provide maximum lift
for long-range cruising and for takeoffs
and landings. On a test-bed F-111, the
Air Force is experimenting with the
Mission Adaptive Wing (MAW), which
combines the positive attributes of
variable-geometry and variable-camber
airfoils.

X-29

Today’s aerodynamics research arenas
are alive with projects presaging the
bright future of flight. For example,
totally automated flight controls now
make it practical to sweep wings
forward and to take advantage of the
superb maneuverability characteristics
that they, teamed with canards, provide.
The highly unstable X-29, which would
be far too skittish to fly without such
controls, Is proving the point in flight
tests. The trailing edges of its forward-
swept wings autonomously change
shape for maximum lift over drag. In
other experimental projects, such
Innovations as winglets—wingtips
turned upward to save fuel and increase
performance—are also doing well. | 2
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Automatic test equipment is a conglomeration
of 425 varieties. USAF says this freestyle design
costs too much and limits effectiveness. From
here on, stricter rules will apply.

Making Test Sets
Marchin Step

The 23d Tactical Fighter Wing based at England AFB, La., shown here on deployment in Italy, is the first unit to receive automatic
test equipment for the A-10 INS that was manufactured to USAF's new MATE specifications.

BY JOHN T. CORRELL
EDITOR IN CHIEF
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VER the past several months,

the Air Force has been taking
delivery of new electronic test sets
to diagnose the inertial navigational
system (INS) of A-10 attack air-
craft.

That, in itself, may sound un-
eventful. Automatic test sets long
ago became everyday tools on the
modern flight line. Without them,

avionics maintenance squadrons
would be out of business.

The test sets for the A-10 INS,
however, are different. They are the
first to be manufactured to USAF’s
new Modular Automatic Test
Equipment (MATE) specifica-
tions—compatible in form, fit, and
function with all future Air Force
test sets.
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This next generation of test equip-
ment will feature common software
and standard interfaces. R&D work
for one set will be applicable to the
others. It will be possible to swap
parts back and forth. Test sets can
be updated by simple replacement
of a module instead of procurement
of a brand-new test set.

This process, in the Air Force’s
estimation, will not only save sub-
stantial amounts of money but also
will improve the general quality of
test equipment in years to come.

On November 1, 1986, the Air
Force opened a MATE Operations
Center at Kelly AFB, Tex. With few
exceptions, no contractor will be
able to sell the Air Force a new
piece of automatic test equipment
until the Center has certified that it
meets MATE standards.

The MATE program is a logical
extension of a broader Air Force
transition to modular electronics. It
began with on-board aircraft sys-
tems in the 1970s, when a multiplex
bus standard was established, re-
quiring that new avionics thereafter
be designed to plug into the bus.
That initiative has worked well, and
USAF hopes for similar benefits
with its modular approach to test
equipment.

The World of Test Sets

The only sign of trouble in the
electronic innards of a modern air-
plane may be a cockpit sensor that
lights up in flight. Unless some air-
craft system fails, there may be no
other indication. In fact, there may
not be any trouble. Warning sensors
are notorious for giving false
alarms.

Later, when the aircraft is on the
ground, the avionics troops will try
to find the problem, They will not be
able to tell much from what they can
see and hear directly. Ailing elec-
tronic components seldom an-
nounce themselves with such tell-
tale clues as smoke, unusual noise,
vibration, or heat. Instead, the mal-
function in the avionics suite will
have to be isolated with an automat-
ic test set.

If the flight-line crew can confirm
the trouble and narrow it down to a
single Line Replaceable Unit—an
LRU, or “black box”—they will
pull the bad module and replace it.
Further work on the box is up to the
base avionics shop or the depot,

20

where more elaborate automatic
test equipment is available,

Today, the Air Force has thou-
sands of racks of automatic test
equipment, a conglomeration of 425
different types, representing an in-
vestment of $10 billion. It also has
several kinds of concerns about this
proliferating inventory.

Unfortunately, the test sets are
not always reliable. They are very
specialized, so it’s necessary to
keep large numbers of them on
hand, along with spare parts. On the
average, they become obsolete, or
at least partially obsolete, in five to
ten years. Under these circum-
stances, development of new test
equipment is ferociously expensive.

The Air Force has gone to consid-
erable technical effort to improve
its ability to detect and isolate prob-
lems in electronic components. Ac-
curacy is better than it used to be,
but avionics people are still ham-
pered by the problem of CND/
RTOK (“Could Not Duplicate/Re-
test OK”)—meaning that the air-
craft avionics suite and the various
test sets disagree about what, if any-
thing, is wrong with a particular
black box.

Even after the Air Force recog-
nized its growing reliance on auto-
matic test sets, it continued to treat
them as incidental support equip-
ment that came as part of the pack-
age in a major system acquisition.
Until recently, it made no strong
effort to regulate their design. That
has changed with the promulgation
of the MATE standard, which
USAF is now implementing with
full muscle.

Benefits of Modularity

A leading advocate of MATE is
Lloyd K. Mosemann II, Deputy As-
sistant Secretary of the Air Force
for Logistics and Communications,
who foresees both financial and
quality benefits ahead.

“Today, when an automatic test
station gets old—and therefore be-
comes less reliable and more diffi-
cult to support—you’re faced, vir-
tually, with replacing the whole
thing, and that’s a multimillion dol-
lar operation,” Mr. Mosemann says.
“Different components obsolesce at
different rates, With MATE, we will
be able to pull an existing module
out and plug a new one in and keep
quality up that way."”

Still more quality improvement
will come from increased operator
reliability, he says. With common
modules and fewer kinds of test
sets, the maintenance people
should be able to master them faster
and then use them with greater skill.

And if MATE can cut into the
CND/RTOK problem, that could
mean an enormous leap in quality.

“We’ll be using some of the same
test modules at base level that we
use at the depot,” Mr. Mosemann
says. “We won’t have a situation
where one test station is more or
less reliable than the others, which
is what happens today. We have a
tremendous return rate, where the
item is tested as defective in the
intermediate [base level] shop, but'
forty to sixty percent of the time,
the depot, [which currently has the
most accurate equipment,] finds
nothing wrong with it.”

The basic driver behind MATE,
however, is the potential for cost
savings. So long as each piece of test
equipment is unique, there’s a sepa-
rate R&D bill for each one. Unique
software, especially, has been a
budget eater. With modularity, nu-
merous products can be based on
the same development work—and
fielded sooner, since there’s no lon-
ger a need to start from scratch.

When the products reach the
field, various kinds of black boxes
can be tested on the same MATE-
standard equipment, which will be
reconfigurable. This, in turn, re-
duces the bulk of equipment re-
quired, the number of spares, and
the number of power sources need-
ed to drive the test sets.

“With MATE, we can can-
nibalize, if we have to, one piece of
equipment to support another,” Mr.
Mosemann says. “Today, we can’t
do that because of the proliferation
of test sets, which are all different.”

The MATE Architecture

There isn’t much way for design-
ers and developers to get around
MATE. A joint Systems Command-
Logistics Command regulation es-
tablishes it as the basis for procure-
ment of new test sets and the modifi-
cation of old ones. Only a handful of
waivers to this directive has been
granted so far, and those were
mostly in instances where ex-
tremely minor modification was
needed.
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The Fasi Track to Tomorrow
Begins at Varo Today

Tomorrow’s weapon delivery mission depends on the quality
results of today’s test equipment. Varo, the leader in launcher
manufacturing, puts you on the fast track with products
designed for your specific test level.

Varo's launcher/missile test equipment operates with
precision performance and demonstrates maximum
capabilities. Varo features focused maintenance levels —
flightline and intermediate, that are built within the test
equipment to offer Wu all the consolidated features of
an elaborate shop. When every second counts, your
flight crew can be assured that the next missile they
fire will be delivered on target and without fail because
you proved it with Varo.

Varo meets your challenge in launcher/missile tests with:
* Reduced logistics

* Minimum launcher repair time

* Lowered personnel requirements

* [ncreased operational readiness

ALY LAUMCHEN AUTORATIC YEST SETAALS

. Testers which are more than Go/No Go are
assential for current as well as future
sophisticated weapon delivery systems.

Varo has the test equipment to put you on
the fast track today for tomorrow’s
Maverick AGM-65/LAU-117 missions.
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Test Equipment for The Fast Track
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Suite 214
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West Coast Office:
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USAF goes to some pains to ex-
plain that it—unlike the Navy in a
parallel program—is specifying a
form, fit, and function architecture
for MATE, not standardized equip-
ment. “Instead of requiring that all

'the boxes look exactly alike, we are
requiring that a box meet specific
conditions,” Mr. Mosemann says.

The MATE architecture pre-

Industry’s wariness of MATE has
lessened since the opening of the
new center at San Antonio. Prior to
that, the verification work was done
for the Air Force on contract by
Sperry. Some manufacturers had
been reluctant to submit their pro-
prietary designs for scrutiny by an-
other manufacturer with whom they
might later be in competition.

“We believe that the cost is more
than justified, because of the benefit
to three or four other programs,”
Mr. Mosemann says. “But some-
body’s got to pay that up-front cost,
and it’s the first program that comes
along with a requirement for the
box.”

To date, twenty-nine programs
have been baselined for MATE.

Maintenance technicians SrA. Floyd R. Studt (left) and SSgt. John R. Tushner of England AFB’s 23d Tactical Fighter Wing use some
of the first delivered Modular Automatic Test Equipment (MATE) to test the INS for the A-10.

scribes a number of standard inter-
faces and protocols and specifies a
' rack size so that new modules will
fit the basic equipment. Instru-
ments must plug into a standard
electronic bus for input and output.
The standard test language is Atlas,
and the equipment must be able to
_handle black boxes programmed
with the Jovial language. One of the
benefits of such a modular architec-
ture is that it provides for orderly
growth as situations and require-
ments change. Accordingly, MATE
test sets will be adjusted when the
: time comes to analyze avionics that
incorporate Very-High-Speed Inte-
grated Circuitry (VHSIC) and
DoD’s superlanguage, Ada.

AIR FORCE Magazine / January 1987

MATE is meeting with a less than
unanimous welcome by the system
program managers—mainly be-
cause the money to get it rolling will
come out of their.budgets. There is
central funding of $20 million, but
that is for MATE technology, not
specific applications. The first pro-
gram manager with a requirement
for a particular automatic testing ca-
pability will pay the R&D freight,
and the systems coming along after-
ward will get a cheaper ride. For the
first program manager in line,
though, the standardization and in-
teroperability features of MATE-ca-
pable equipment may cost more
than a unique test set for his individ-
ual program.

When the LANTIRN navigation
and targeting system is deployed,
each squadron will get six racks of
modular automatic test equipment
along with the mission pods and
other paraphernalia. The B-1, the
F-15, the Advanced Tactical Fight-
er, the Small ICBM, and the C-17
are all on the list for MATE by FY
'90.

The Air Force has registered a
logotype trademark, which equip-
ment manufacturers are eligible to
use once their products pass muster
with the MATE Operations Center.
From here on, it will be very diffi-
cult for a new test set to find its way
to an operational flight line without
this trademark on its side. n

93



Commenting on the
ATF, Secretary Al-
dridge sald that its le-
thallty and survivabil-
ity are to be achieved
through “a proper
balance of speed,
maneuverability, re-
duced observables,
integrated offensive
and defensive avi-

& onics, and an empha-
sis on reliability and
maintainablility.”
Shown here is an ari-
ist’s concept of the
Lockheed ATF air-
craft proposal desig-
nated YF-22A.

The Secretary and the
Chief describe new aircraft
for the tactical role—and
new concerns about
preparing USAF for its
strategic role.
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FA’s national symposium entitled “The Air Force—

Today and Tomorrow,” held in Los Angeles, Calif.,
on October 30-31, served as the backdrop for program
decisions that will affect US airpower for decades to
come. In his capacity as the source-selection authority,
Air Force Secretary Edward C. Aldridge, Jr., an-
nounced at the conclusion of the AFA symposium the
winners of the Advanced ‘lactical Fighter (A1'F) and the
Air Defense Fighter (ADF) competitions.

In the case of the ATF competition, Secretary Al-
dridge chose Lockheed-California Co. and Northrop
Corp. each to build two flyable prototype aircraft along
with an associated .static avionics prototype over the
program’s fifty-month demonstration/validation (dem/
val) phase. At the end of dem/val, which starts immedi-
ately, the Air Force plans to select one prime contractor
to initiate full-scale engineering and, eventually, to build
at least 750 ATFs. While the Air Force, at present, does
not plan on a dual-source, “leader-follower” production
arrangement for ATF, Secretary Aldridge acknowledged
that such a procedure was “definitely possible.”

Lockheed and Northrop will each receive a fixed-
price contract of $691 million—likely to be comple-
mented by investments out of their own pockets—to
carry out the program’s dem/val phase. First flight of the
prototypes, designated YF-22A in the case of the Lock-
heed airplanes and YF-23A for the Northrop entries, is
expected late in 1989. Dem/val is to be followed by FSD
(full-scale development) that will last about five years
and culminate in the aircraft’s initial operational capabil-
ity (IOC) in the mid-1990s. ATF’s IOC will come twenty
years after the aircraft that it is meant to replace, the
F-15, passed the same milestone, Secretary Aldridge
pointed out.

Twin Goals for ATF

Unit flyaway cost of the ATF, he stressed, is not
expected to exceed $35 million, expressed in FY 85
dollars, in line with the Air Force’s twin goals for ATF:
“Not only must we build [this aircraft] with the capabili-
ty to cope with the ever-evolving threat, [but] we must
also do so at a cost that allows us to buy the number of
ATFs we will ultimately need.”

The Air Force, Secretary Aldridge pointed out, plans
to walk a fine line between affordability and perfor-
mance in the design of the ATF. Juxtaposed with the not-
to-exceed price tag of $35 million are such stiff require-
ments as twice the combat radius of the F-15, Mach 1.5
cruise without afterburner, and maximized “stealth”
characteristics. Compared to the F-15, R&M (reliability
and maintainability) and airlift support requirements are
to be cut in half, while the ATF’s sortie generation rate is
to be doubled over that of the F-I5.

In addition, the aircraft is to incorporate voice-control
features, must be able to take off and land in less than
2,000 feet of wet runway, have three times the engine
durability of the engines used by the F-15 and F-16, and
carry a complement of existing and planned air-to-air
weapons. These will include an internal gun, medium-
range missiles (AMRAAM and AIM-7 Sparrow), as well
as the ASRAAM and AIM-9 Sidewinder short-range
missiles. ATF will be powered by production versions of
either Pratt & Whitney’s YF119 or General Electric’s
YF120 prototype engines. Both the Lockheed and the
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The Soviets are field-
ing such new all-
weather fighters as
the MiG-29 Fulcrum
with look-down/
shoot-down fire-con-
trol systems. Secre-
tary Aldridge has said
that “by the turn of
the century, the ma-
jority of Soviet air-to-
air fighters will have
these systems in the
cockpit.” He added
that “to counter the
threat, we must get
going on an ad-
vanced aircraft of our
own.”

Northrop designs will be tested with all ATF prototype
engines.

The operational imperative driving the need for and
the design of ATF was summed up by USAF’s Chief of
Staff, Gen. Larry D. Welch, in his symposium address:
“We have in the past relied on low-altitude tactics, cou-
pled with ECM, as our primary means of avoiding
ground-based threats and dealing with Soviet air-superi-
ority fighters. We have no choice in the future but to deal
with a compelling air-to-air threat, [since] SUAWACS
provides the command and control to support the grow-
ing force of Soviet fighters with look-down/shoot-down
capability. Unless we have the means to deal with those
fighters, we will be denied the low-altitude tactics essen-
tial to air-to-ground operations. Hence, the Advanced
Tactical Fighter is the essential leverage to maintain the
effectiveness of all our support to the AirLand battle.”

Secretary Aldridge pointed out in similar fashion that
“if we are to maintain the competitive edge we currently
hold over a numerically superior adversary, we must
move out aggressively on the ATF program. The Soviets
are fielding new fighters with F-15 and F-16 capabilities
in the MiG-29 Fulcrum and Su-27 Flanker.” Stressing
that these Soviet aircraft are twin-engine, supersonic,
all-weather fighters with look-down/shoot-down fire-
control systems, Secretary Aldridge predicted that they
would undergo evolutionary product improvement as
well as be backed by two new fighters slated to enter the
Soviet inventory in the late 1990s. “By the turn of the
century,” he said, “the majority of Soviet air-to-air fight-
ers will [consist of] these advanced systems. If we are to
counter this threat, we must get going on an advanced
aircraft of our own.” He added that ATF’s lethality and
survivability are to be achieved “through a proper bal-
ance of speed, maneuverability, reduced observables,
integrated offensive and defensive avionics, and an em-
phasis on reliability and maintainability.”
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The Air Defense Fighter Selection

The Air Force, Secretary Aldridge announced, will
convert General Dynamics F-16As to perform the ADF
role. For that reason, General Dynamics was awarded a
$633 million modification contract that calls for the con-
version of 270 F-16As currently in the inventory to the
ADF role by FY ’90.

Last year, Congress directed the Air Force to conduct
a full and open competition to choose a fighter aircraft
for the air defense mission. Three proposals were sub-
mitted: General Dynamics proposed to modify F-16As,
in one bid, and bid on the basis of specially configured
new production F-16Cs; in another, Northrop offered to
produce 270 F-20s.

Secretary Aldridge explained that “while all three
proposals met the technical requirements and mission
performance needs . . . both versions of the F-16 were
superior to the F-20 in terms of cost and capability.” He
added that *our commitment to modernizing the tactical
fighter force is best served by placing all new F-16Cs and
F-15Es in the tactical air forces and upgrading the air
defense force with 270 modified F-16As.” One of the
pluses militating in favor of the F-16A is that this ap-
proach lowers up-front costs at a time of severe funding
constraints. By using aircraft currently in the inventory,
all eleven Air National Guard squadrons now flying F-4s
and F-106s “will be completely modernized for a rela-
tively modest $633 million,” according to Secretary Al-
dridge.

Although the 270 modified F-16As will be dedicated to
the single role of air defense, the aircraft, of course,
retain their intrinsic air-to-ground capability. The air-
craft that the F-16As replace—F-4s with an average age
of more than twenty years and F-106s with an average
age of more than twenty-five years—are to be retired.
The remaining useful life of the modified F-16As, the Air
Force believes, will be about twenty years. Compared to
the F-4s and F-106s, the reconfigured F-16As will offer
significant increases in range, radar capability, and ar-
mament. The modified air defense fighter will be
equipped initially with a 20-mm cannon as well as AIM-7
and AIM-9 missiles. Eventually, the new, high-perfor-
mance AMRAAM will flesh out its armament.

Potential Arms-Reduction Impacts

The shape of tomorrow’s Air Force, Secretary Al-
dridge and General Welch stressed at the AFA sympo-
sium, could be affected dramatically by arms-reduction
accords germinated at the recent Reykjavik “presum-
mit” meeting. This would be doubly true if such future
accords entail “a shift in national strategy from strategic
deterrence through balanced offensive forces to deter-
rence through assured defense.”

General Welch explained that the Joint Chiefs of Staff
in principle favor “progressing toward zero ballistic mis-
siles,” one of the most attention-getting long-term goals
explored by President Reagan and Soviet leader Mikhail
Gorbachev at the Iceland conference. But the Air Force
Chief of Staff cautioned that the agreements that “were
almost negotiated at Reykjavik” need to be looked at in
their totality, meaning phased arrangements to make
“deep cuts” in ballistic missiles over the next five years
and subsequent schemes that will move the super-
powers toward the elimination of all ballistic missiles,
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including air-launched cruise missiles. Deep cuts in the
two countries’ ballistic missile inventories, General
Welch suggested, “would be good for mankind and good
for the US. And that’s where we ought to start to negoti-
ate.”

The second round of negotiations—meaning move-
ment toward the elimination of all ballistic missiles—
might prove more difficult, he cautioned: “*A world with-
out ballistic missiles clearly is a world that’s different
[from] the one we live in and [one] that we haven’t given
too much thought to.” The Pentagon, General Welch
emphasized, will have to answer some tough questions
before the US can move toward a “zero-ballistic-mis-
sile” posture.

The pivotal issues that need to be settled before the
complete elimination of all ballistic missiles can be pru-
dently contemplated revolve around the associated
costs and schedule: “And believe youme . . . we haven’t
answered these questions, and we owe these answers.”
Explaining that the elimination of all ballistic missiles
equates to a cost increase, not “a savings”—because of
the need to provide military capabilities by other
means—Genéral Welch said the costs and schedule con-
nected with bringing into being substitute forces have
yet to be calculated. A related, crucial question, he
suggested, is “what we need to do to persuade Congress
to bear that cost.”

A strong, stable deterrent force, General Welch as-
severated, is “essential to every strategic arms-control
proposal put forth by the US, including the proposal to
work eventually to zero ballistic missiles on both sides.”
In light of imminent national decisions involving the
future of the US ICBM and SLBM forces, the Air Force
Chief of Staff took on myths that tend to becloud the
complex issue of stable deterrence and what leads to
stable deterrence. There is concern, he said, “that silo-
based ICBMs could be vulnerable to a Soviet first strike
and, therefore, might invite attack, which would, of
course, be destabilizing.”

But this concern overlooks the fact that “deterrence
springs from US systems capable of prompt and effec-
tive retaliation and the Soviet perception of the certainty
of such retaliation. One thousand Peacekeeper war-
heads on 100 missiles serve that purpose regardless of
deployment mode and will provide the foundation of
affordable strategic deterrence for years to come. We
can then build on that foundation with the mobile Small
ICBM and sea-based Trident D-5 systems.” He under-
scored the fact that the “Peacekeeper missile is here
now, it works, it deters, and it’s clearly affordable.”

The Air Force, General Welch told the AFA meeting,
will not get drawn into canonical arguments over
whether the new Small ICBM (SICBM) should be a
single-warhead design or MIRVed. “We are after the
most capability for the least money. We have completed
our analyses and are prepared to present [them] to the
Secretary of Defense and Congress. [Our findings] will
show the trade-offs between single-RV and MIRVed
SICBM [designs]. I have the simple faith that our num-
bers will speak for themselves.” General Welch ac-
knowledged, however, that “there will be some political
problems” whatever the decision because there is “one
faction that maintains that a single-RV missile is totally
unacceptable and that it has to be MIRVed, and there is
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another faction that says a MIRVed SICBM is totally
unacceptable.”

Two specific basing modes involving hard-mobile
launchers for the SICBM are receiving the Pentagon’s
“most serious consideration,” he added. One approach
is predicated on locating the missiles and their launchers
on existing Minuteman ICBM sites and “flushing them
on tactical warning; the other [concept calls for] random
movement” of the SICBM launchers on government
lands in the southwestern parts of the country. Other
approaches “are still in the hopper,” according to Gener-
al Welch.

Secretary Aldridge added that he holds no categoric
personal opinions on whether the SICBM should be
MIRVed or a single-RV design. He stressed, however,
that there is a link between the design of the SICBM and
the deployment of the second fifty Peacekeeper ICBMs.
Deploying the fifty Peacekeepers in a garrisoned, rail-
mobile fashion “looks attractive, but is not the only
option.” (See also “ICBM Basing Mode Questions” on
p. 29 of the November 1986 issue of AIR FORCE Maga-
zine.)

Balanced Conventional Forces

A stable US deterrence posture in the strategic nu-
clear arena—whatever its specific nature—does not
“relieve us of the need for conventional forces balance,”
General Welch told the AFA meeting. The advent of
nuclear parity, he added, “greatly elevates the impor-
tance of conventional capability. Now more than ever—
particularly as we see promising progress toward reduc-
ing strategic nuclear weapon systems—adequate con-
ventional forces are the key to deterring the Warsaw
Pact challenge in Europe and the Soviet challenge in the
Pacific.” Maintaining and improving the conventional
deterrent demands ‘‘robust and flexible systems to meet
the full range of conventional forces missions,” meaning
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General Dynamics
F-16As have been se-
lected to replace the
aging F-4s and F-106s
in the role of air de-
fense. The F-16s will
be equipped initially
with a 20-mm cannon
as well as AIM-7 and
AIM-9 missiles. Even-
tually, the high-per-
formance AMRAAM
will be added to the
Fighting Falcon’s
armament.

continued deployment and upgrades of such current
systems as the F-15 and F-16 and expeditious develop-
ment of such new systems as the Advanced Tactical
Fighter. All other tactical air warfare systems will be for
naught “unless we can deal with a new family of highly
capable Soviet air-superiority aircraft,” he said in under-
scoring the pervasive importance of ATF.

In stressing the importance and urgency of improving
the Air Force’s interdiction capabilities, General Welch
questioned the notion that “tactical ballistic missiles
[TBMs] might provide a lower-cost, lower-risk approach
to deep interdiction.” While acknowledging the comple-
mentary value of TBMs, he dismissed the “forlorn hope
that we might do without manned penetrating interdic-
tion aircraft.” Interdiction, he pointed out, “is a grinding
day-to-day process. The need is not satisfied by light-
ning, onetime surgical strikes against preidentified
chokepoints. The resilience of the enemy’s infrastruc-
ture, the ability to adapt under attack, and the inevitable
miscalculations in the fog of war all demand the capabili-
ty for an adaptive, fluid, interdiction campaign.”

There is, he suggested, a “motivational gap” in terms
of defining realistic battlefield requirements between
“analysts behind mahogany desks” and people being
shot at. General Welch added that there are “very few
massive efforts that can be handled by a few silver
bullets. We need robust and flexible systems, such as the
F-15E with the LANTIRN system, to perform this mis-
sion.”

The Air Force’s reservations about sole reliance on
TBMs for interdiction missions do not diminish the ser-
vice’s determination to exploit advanced technologies
for appropriate combat functions, according to General
Welch. For instance, the combination of stealthy plat-
forms and smart or autonomous standoff weapons
shows great promise for reducing the need to expose
manned penetrator aircraft to some high-risk missions,
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he said, adding that the Air Force “is totally committed”
to the exploration of “robust” high-tech solutions in this
area. Secretary Aldridge, in similar fashion, stressed the
importance of revolutionary technologies to the Air
Force of the future, especially as a means for easing “the
coming manpower crisis.” Such a crunch, he said, ap-
pears unavoidable in the wake of tight numerical caps,
on the one hand, and new missions being added, on the
other. He cited specifically the potential of unmanned
reconnaissance vehicles as well as of artificial intelli-
gence, both of which “may show a way to operate sys-
tems with fewer people or less technically proficient
support.”

Military Role in Drug Interdiction

One of the new manpower-intensive missions the Air
Force is gearing up for involves interdiction of drug
smugglers. General Welch rejected the notion that it is
inappropriate to use military forces for such a task. The
military’s purpose is “to defend the country from all
enemies, foreign and domestic. Drug runners are en-
emies, foreign and domestic.”

Terming it an “overreaction” to treat involvement in
the drug war as incompatible with the military’s funda-
mental mission, the Air Force Chief of Staff suggested
that the real issue revolves around the question of how
deeply entwined in drug interdiction the armed forces
should become and how effective they can be in such
operations. The Defense Department, “understand-
ably,” was firmly opposed to an earlier bill that required
the armed forces to “virtually seal all US borders to drug
traffic within forty-five days. This is patently impossi-
ble.” He added, “We weren’t particularly excited about
raising such an expectation when we knew that failure
was inevitable.” The current involvement in drug inter-
diction by the military is probably at the right level and
does not encroach on “our primary mission,” General
Welch told the AFA meeting. The Air Force’s role in the
drug war is mainly in the surveillance area, while the
Navy uses US Coast Guard personnel aboard some of its
ships in support of drug interdiction missions, he ex-
plained.

The military, he pointed out, is not opposed to greater
involvement in the drug war, but “we don’t have the right
tools, equipment, training, and mission to [perform this
task] very well.” Except for the assistance that the
military is furnishing now, waging the war on drugs
should be left to “those who are constituted, trained,
and equipped to do that mission—and that’s not us.”

Pentagon Reorganization Questioned

The reorganization of the Pentagon as implemented
by recent legislation leaves a lot of turbulence in its
wake, the civilian and military heads of the Air Force
agreed. Secretary Aldridge wondered whether strength-
ening the role of the service Secretaries by congression-
al fiat was “a good idea,” adding that “I certainly don’t
support” the resultant “downgrading” of the service
chiefs. In the case of the Air Force, he emphasized that
“we will work it out [in team fashion. Our decisions] are
made unanimously by both the civilian and military
leaders, and I plan to keep it that way.”

Secretary Aldridge, on the other hand, favors the
reorganization’s provision that expands the role of the

Defense Advanced Research Projects Agency (DARPA)
in the field of high-risk technology. The services, he
explained, are reluctant to invest their limited R&D
funds in high-risk projects even if there is the potential
for high payoffs. DARPA’s new mandate to pioneer new,
high-risk technologies in the form of prototype hard-
ware, he said, is “something we have been trying to get
DARPA to do for quite some time.”

General Welch termed “simply not executable” the
so-called joint specialty provision of the Pentagon reor-
ganization legislation. “We can’t figure out any way to
get officers through all the wickets they have to pass
through to become joint specialty officers in time to be of
any use. . . . Fortunately, Congress recognized . . . that
the specificity of the language associated with [this pro-
vision] would be troublesome and invited us [the Joint
Chiefs of Staff] back to explain why it won't work. We
will certainly do that.”

The reduction in the number of officers proposed by
the reorganization plan is “very troublesome,” accord-
ing to the Chief of Staff. The order to cut the strength of
the officer corps, he explained, is based on the spurious
notion that there is “a magic ratio between officers and
the enlisted force and that we have exceeded that histor-
ic ratio.” There are, General Welch explained, many
valid reasons why the enlisted/officer ratio has gone
down in the Air Force. One of them is the fact that, over
the past few years, severe manpower constraints were
imposed without allowances for new weapon systems
that entered the Air Force’s inventory. As a result, “we
have had to take fairly draconian measures to live within
the blue-suit manpower constraints while taking on
board all these new capabilities.”

The fact that these capabilities were urgently needed
did not ease the Air Force’s difficulty of absorbing the
additional duties without additional manpower. In order
to cope with this problem, the Air Force had to increase
its reliance on outside contractors as well as to “civilian-
ize” some of its manpower slots. But these arrangements
eased the problem only in terms of the labor force and
not for the “management force,” meaning the require-.
ment for officers, General Welch explained. He added
that in the case of the Air Force, the officer/enlisted ratio
is affected by the fact that “most of our fighting forces
are made up of officers.” Congress, in this instance, too,
belatedly recognized the infeasibility of its own man-
dates and “invited us back to restate our case in 1988—
which is a curious way of writing legislation,”

Another vexing by-product of the current rush to re-
organize the Defense Department centers on the role of
the Special Operations Forces. On the basis of wide-
spread misconceptions, the “yardstick for measuring
the success [of the SOFs] is a ‘“Mission Impossible’ TV
program-style unfolding of a string of miracles to neatly
resolve very messy, complex situations. That’s the stuff
myths are made of,” he asserted. The SOFs, he empha-
sized, “are necessarily trained and equipped to fight at
all levels of conflict, and the systems we buy have to be
robust and affordable and capable across a wide conflict
spectrum.” u

(The concluding report on “The Air Force—Today and
Tomorrow” symposium will appear in the February 1987
issue of AIR FORCE Magazine.)
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It's about time....
support systems as smart as the weapon
systems they maintain

systems grow
b more complex,
the cost of keeping them mission-
ready also grows. Hanis’ Integrated
Diagnostic Support System (IDSS) has
the solution. It's nothing less than the
next generation of test and mainte-
nance technology.
By collecting knowledge about a
weapon system and processing it in a

way that resembles human reasoning,
IDSS develops a comprehensive knowl-
edge base. Soits accuracy at detecting
and diagnosing failures actually in-
creases as more information is gath-
ered, processed, and stored.

This revolutionary artificial intelli-
gence of IDSS not only reduces the
support requirements for current wea-
pon systems. It can be integrated into
the design process as tomorrow’s sys-

tems evolve, assuring greater cost-
efficiency and faster deployment.
With over three decades of expe-
rience in weapon systems support. . .
Isn't it about time you talked to Harris?

Government Support Systems Division
6801 Jericho Tywsn ike
Syosset, NY 11791
(516) 364-0400

3 HARRIS

For your information, our name is Harris




Curtis E. LeMay
never did anything
halfway.

T WAS no problem for Flying Ca-

det Curtis E. LeMay to solo in
that yellow-winged biplane at
March Field, Calif., in 1929. He had
been given seven hours of dual in-
struction by taciturn Lt. “Peewee”
Wheeler, who had already washed
out seven students. Given the
chance, Curt knew he could fly that
PT-3. And he was happily relieved
when Peewee finally let him take it
around alone. The crisis came a few
weeks later.
- Peewee sent Curt for a check ride
with the flight commander, usually
the step before you were washed
out. Just after takeoff, the flight
commander in the front seat cut the
throttle and ordered Curt to land.
Seeing an open field to his right,
Curt began a turn. The flight com-
mander shook the stick angrily, tak-
ing control and gunning the engine.
Curt’s heart sank. He had appar-
ently done something terribly
wrong. But what?

The procedure when the engine
cut out on takeoff was to land
straight ahead regardless of any ob-
structions. That way there was a
better chance of survival than if you
tried to turn at low speed, risking a
fatal stall. But Peewee Wheeler had
never explained this to Curt.

After his check ride, Curt dread-
ed the bad news. “I don’t know
whether to wash you out or not,”
pondered the lieutenant, leaning on
a wing. “You could have killed us
trying to turn with a dead stick on
takeoff. But I guess I'll give you an-
other chance.”

That was how close America
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came to losing one of its foremost
airmen. His inquisitive and in-
ventive mind found ways to bail our
country out of one dire emergency
after another. What might the world
be like now if Flying Cadet Curtis E.
LeMay had been sent home to Co-
lumbus, Ohio, as a civilian?

The Years of Growth

His dream of becoming a flyer
started when Curt was nine as he
watched Lincoln Beachey do stunts
over San Francisco Bay at the 1915
Panama-Pacific Exposition. Curt
was the first of seven children. His
parents came from Ohio farming
families, but his father preferred
mechanical work and became a
jack-of-all-trades in Columbus,

BY MAJ. GEN. DALE O. SMITH,
USAF (RET)

A typical Curtis LeMay pose—stern vis-
age and ever-present cigar. This photo
was taken during the Berlin Airlift.

where Curt was born. But they
didn’t stay there long, as the elder
LeMay moved about from one job
to another, from California to Penn-
sylvania, and then back to Colum-
bus.

Seldom without a job in his grow-
ing years, Curt was a real help to his
mother and siblings during hard
times, a self-imposed obligation he
carried all his life. Like many boys,
he delivered newspapers, but unlike
others, he started his own business
and became a distributor to other
carriers. He also delivered tele-
grams and ran a delivery service.
Two summers he worked at struc-
tural ironwork and made enough to
splurge on a $5 airplane ride with a
barnstorming pilot in an old Waco.

AIR FORCE Magazine / January 1987



While attending Ohio State, he
worked at a steel casting company,
putting in hours from 5:00 p.m. to
3:00 a.m. He made good money, but
snoozed through so many classes
that he lacked fifteen hours for grad-
uation at the end of four years. An
Honor Graduate commission from
ROTC led to Curt’s selection as a
Flying Cadet, and he didn’t return
to Ohio State. Years later, while in
the Air Corps, he managed to make
up those fifteen hours and earn his
diploma.

Today General LeMay is quietly
enjoying retirement in Newport
Beach, Calif. He celebrated his
eightieth birthday on November 15,
1986. When I called at his house for
an interview, 1 was greeted warmly
by him and his loquacious and
charming wife Helen. She is a per-
fect match for silent Curt, who says,
“Every general should have a wife
like Helen—but of course that’s im-
possible.”

Their tastefully decorated home
was redolent with the smell of bak-
ing bread. Deeply inhaling the
hearty aroma, I was about to make a
comment when Helen read my
thoughts. “Oh, that’s Curt,” she
laughed. “He’s way into bread bak-
ing.”

The aproned General with the
piercing hazel eyes and generous
shock of grey hair let me watch the
final steps in this ritual, and at din-
ner I couldn’t get enough of those
delicious warm slices. Curt LeMay
never does anything halfway.

The General’s other activities are
a five-mile walk each day (his five-
foot, eleven-inch frame is still trim
enough to let him wear his old uni-
forms, which he refuses to discard),
tinkering in a workroom strewn
with electronic gadgets and gun
cases (he built a TV and stereo and
is solemnly devoted to ham and CB
radio), and participating on several
boards of directors.

Modest and Resourceful

Curtis LeMay’s genius began to
manifest itself soon after he re-
ceived his silver wings. He was as-
signed to a fighter group at Selfridge
I'ield, Mich., but President Frank-
lin D. Roosevelt had other plans for
Army officers. They were ordered
to help run the Civilian Conserva-
tion Corps (CCC), a Depression-era
measure to give unemployed youth
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a chance to work in the woods. This
duty was a hardship to young air-
men, because it took them away
from their airplanes. But Curt
LeMay demonstrated his resource-
fulness by having a Curtiss P-12 as-
signed to him, which he flew out of a
farmer’s pasture. Deprecating this
achievement with his usual modes-
ty, Curt said, “It was no big deal,
because my commanding officer
wanted us to fly. Biggest problem
was building a fence around the
plane to keep the cows from eating
the doped fabric of the wings.”
Not long afterward, Lieutenant
LeMay wangled an assignment to
an early air navigation school at
Langley Field, Va., and transferred
from fighters to bombers—an un-
precedented move because fighter
pilots were considered the elite of
the Air Corps. With remarkable pre-

Eighth Air Force was not doing
very well. Losses were heavy, and
bombs were not hitting the targets.
The Flying Fortresses had to run a
gauntlet of bursting flak over their
targets, and nervous pilots took vio-
lent evasive action. Colonel LeMay
knew the Norden bombsight was
not made for such gyrations. Eva-
sive action on the bomb run would
have to go.

Leading the next raid himself,
LeMay flew straight and level on the
ten-minute bomb run, disregarding
the murderous flak. His bombs hit
the target squarely, and luckily his
unit took no losses. Soon all groups
of the Eighth were following his
gutsy example.

Then he conceived another way
to improve accuracy: the lead crew
concept. Organizing his best bom-
bardiers, navigators, and pilots into

passenger liner Rex in marginal weather more than 700 miles from New York City.
First Lt. Curtis LeMay was the lead navigator on this historic flight.

science, Curt believed that the fu-
ture of military aviation belonged to
the big four-engine B-17s. He later
navigated formations of B-17 Flying
Fortresses on good-will missions to
South America and, in May 1938, to
intercept the Italian liner Rex 725
miles cast of New York City. The
weather was marginal, but the
bombers found the ship on the first
pass. This newsworthy exercise ad-
vanced the concept of strategic air-
power and did much to enhance the
reputation of the studious and con-
scientious Curtis E. L.eMay.
During World War 11, Lieutenant
Colonel LeMay organized and
trained the 305th Group of thirty-six
B-17 bombers and led it to England.
At that time, the yet-to-be-mighty

a few lead crews, he had them do the
navigating and bomb aiming for the
whole group. Those lead crews thor-
oughly studied all prospective tar-
gets so that they were well prepared
when the teletyped orders came in,
just a few hours before the mission
was scheduled to take off.

But losses in the Eighth con-
tinued to mount. Enemy fighters
were taking a crippling toll, and
Curt LeMay suffered with the loss
of each airman. Col. John deRussy
told me that when he returned from
a raid on Kiel, he had lost so much
blood from wounds that he barely
retained consciousness. It was Curt
LeMay who rushed through the
shotup B-17 after it rolled to a stop
and helped John from the cockpit.
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Birth of the Combat Box

Insightful LeMay thought some-
thing could be done to reduce their
cruel losses, and he worked out a
new formation called the combat
box. B-17s were staggered and
stacked in such a way that almost
every airplane was covered by the
eleven .50-caliber guns of every
other airplane. When fifty-four
B-17s in a wing combat box flew
into Germany, it became an indom-
itable force that was never turned
back by enemy action.

This LeMay combat box was
flown throughout the rest of the war
in Europe. So with this, combined
with improved bombing accuracy,
Curtis LeMay was more than a little
responsible for the great success of
the Eighth Air Force. Had strategic
bombardment failed, as it had for
the Germans in the Battle of Britain,
it is doubtful if Gen. Dwight Eisen-
hower would have made it to shore
in Normandy. As it was, the D-Day
forces were virtually unopposed by
the Luftwaffe.

In mid-1943, Colonel LeMay was
given command of the 3d Air Divi-
sion. His inestimable worth was
being recognized, and two stars
would soon shine on his shoulders.

He led many missions over en-
emy territory, but his roughest was
the shuttle operation to Regensburg
and thence on to African bases. It
was August 17, 1943, the first anni-
versary of the Eighth’s puny initial
raid with a dozen B-17s. This time a
maximum effort of 375 Fortresses
was launched to attack a Mes-
serschmitt fighter factory at Re-
gensburg and the ball-bearing plant
at Schweinfurt. LeMay’s division of
147 B-17s was to be first off.

Regensburg and Schweinfurt
The blanket of fog was so thick
over his bases that lanterns and
flashlights were needed to let the
bombers taxi. One pilot said it was
so bad he couldn’t even see his co-
pilot. But LeMay had foreseen such
weather, had drilled his groups in
instrument takeoffs, and managed
to get them all into the air. The fol-
lowing 1st Division had not had
such practice, and its departure was
delayed for more than three hours.
So LeMay’s wing spearheaded the
attack and took the full brunt of the
vicious enemy defenses. At that
stage of the war, friendly fighters
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had too little range to penetrate the
Continent much beyond the enemy
coast and offered only meager pro-
tection. “The only escort we saw,”
LeMay recalled, “had black crosses
on their wings.”

That Regensburg/Schweinfurt
mission was one of the most savage
air battles ever fought. For miles the
sky was cluttered with burning air-
planes and falling debris, smoke,
black flak bursts, parachutes, and
tumbling bodies. A total of sixty
Flying Fortresses was shot down
with the loss of some 540 crewmen.
Aircraft that survived the onslaught
brought home many killed and
wounded.

But the redoubtable LeMay
didn’t turn back. Battling for hours
with swarms of enemy fighters, he
flew on. His bombers flattened the
Messerschmitt factory and pressed

ment was known from the start to be
a marginal effort at best, but if any-
one could make it work, it was Cur-
tis LeMay. The task of bombing Ja-
pan with untested bombers from
bases in central China where the
only fuel available had to be flown in
over the forbidding Himalayas (it
took seven trips for one B-29 to
bring in enough fuel for a single
bomber sortie) was a challenge for
LeMay’s great talent. Several suc-
cessful attacks were run, but logis-
tics were simply impossible. The
campaign was abandoned when the
Marianas bases of Saipan, Tinian,
and Guam became available.

The Firebombing of Japan

Late in 1944, L.eMay and his B-29
Superfortresses began operating
from the Marianas. The islands
were near enough to Japan to put

General LeMay studies the results of a 300-plane B-29 rsld on Tokyo durmg World War
Il while Brig. Gen. Lauris E. Norstad (left) and Brig. Gen. Thomas S. Power (right) look
over his shoulder. These men would all have major roles in the postwar Air Force.

on south over the Alps, Italy, and
the Mediterranean to primitive
bases in Tunisia.

After the airmen licked their
wounds, LeMay led his crews back
to England, bombing German tar-
gets on the way. But of the 147 Fly-
ing Forts that had departed the En-
glish bases, only eighty-five re-
turned. For superb personal leader-
ship on this first shuttle mission,
General LeMay was awarded the
Distinguished Service Cross, Amer-
ica’s second highest combat decora-
tion.

After D-Day, LeMay was ordered
to command the new Twentieth Air
Force of huge B-29s scheduled to
attack Japan from bases in India,
staging through China. This deploy-

most of that empire under his air
attacks.

LeMay wasn’t wedded to the suc-
cessful tactics he used in Europe.
This was a whole new ball game.
The jet stream over Japan almost
ruled out accurate bombing from
high altitude. Moreover, B-29 en-
gines weren’t up to the demands and
frequently caught fire. Contrary to
all advice and against heated op-
position from crews, LeMay di-
rected his B-29s to bomb at night
from only 5,000 feet and be stripped
of guns and excess crew to save
weight. Because cottage industries
were supporting Japan’s war effort,
LeMay (with approval from Wash-
ington) began systematically burn-
ing up one city after another. He
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:ven dropped leaflets announcing
~hich cities he would hit next and
irging the inhabitants to evacuate.
“Your leaders cannot protect you,”
1¢ warned. “Tell them to end the
”ar.”

Efforts were being made by Japa-
1ese authorities to surrender even
sefore the first atomic bomb was
Iropped. Few will contest the con-
:lusion that LeMay’s forces pro-
vided the coup de grice to a thor-
sughly defeated Japan and obviated
1 planned invasion by United States
surface forces against a well-
:quipped and tenacious Japanese
aome army of 2,000,000. Army
Chief of Staff Gen. George C.
Marshall estimated American casu-
alties alone might have been as high
as a million.

When the Chief of the Army Air
Forces, Gen. Henry H. Arnold, vis-
ited Guam in June 1945, LeMay told
him, “The B-29s will surely knock
Japan out of the war before Novem-
ber,” the month of the planned inva-
sion. The decision to use the two
atomic bombs was made by Presi-
dent Harry S. Truman, and General
LeMay carried out those orders, al-
though he believed them unneces-
sary since in his judgment the war
was all but won.

A Scowl and a Cigar

An unflinching disciplinarian
with a frightening scowl, LeMay
was often referred to as “Iron
Pants.” Those less affected by his
tight command policies called him
“The Cigar,” for he was seldom
without one clamped rigidly be-
tween his teeth. He demanded dedi-
cation to an all-out effort, and he
got it.

But he had a compassionate side.
Shortly after the Japanese sur-
render, two of Curt LeMay’s pilots
came to him with an odd request.
They were brothers, Al and Jack
Wilson. Their father, an infantry of-
ficer, had been captured at Bataan
by the invading Japanese. The Wil-
son brothers had received word that
their father was imprisoned some-
where in China. Would the General
authorize them to borrow a B-29
and go look for their father? The
General would. He had “AL-JACK”
painted in large letters on the under-
side of a B-29 and wished the broth-
ers Godspeed as they flew off on
their sentimental journey.
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After many days of fruitlessly
buzzing one former Japanese prison
camp after another, they noticed a
commotion and panel signals being
put out in one. Locating an airfield
nearby, the brothers landed, found
their father, put him aboard their
B-29, and flew all the way home to
California.

“I didn’t worry about their not
returning that B-29,” LeMay said.
“I knew most of them would end up
in the boneyard anyway. I just put
the brothers on R and R leave so
they could enjoy a family reunion.
Heard it was a lulu.”

Shortly thereafter, LeMay him-
self piloted one of three B-29s that
made a record nonstop flight from
Japan to Chicago. Then, in 1947, the
cold war intensified, and he was or-
dered to Europe to assume com-
mand of our air forces there. LeMay
was America’s “big stick” to warn
off the USSR. This assignment
brought Curt LeMay his third star.

The Berlin Airlift

Nor did the Berlin blockade find
Curt LeMay wanting. He organized
and supervised the airlift that saved
West Berlin from Soviet control.
Never before had a large city been
totally supplied by air. When the
Kremlin realized the blockade had
failed, it was lifted.

To perform this miracle, LeMay
achieved an informal cooperation
among allied powers that set the pat-
tern for NATO. By closing ranks
and assisting in the airlift, the war-
time western allies learned that they
could face down the threatening
Bear.

Late in 1948, LeMay was ordered
home to take command of the new
Strategic Air Command, America’s
atomic delivery force. He was given
his fourth star and held that active
rank longer than any other Ameri-
can general. The nine years he
headed SAC were years when
America, with its fate in his capable
hands, felt comfortably secure from
nuclear attack.

In 1955, I was working on a White
House staff and overheard Presi-
dent Eisenhower say, “I’'m counting
on LeMay to keep us out of war.”
On a visit to SAC headquarters in
Omaha, Neb., I passed this word to
General LeMay, who was then
wrestling with the Pentagon and
Congress for funds and who needed

all the help he could get. I wish
he’d tell me that,” he growled.

When he was driving the Twen-
tieth Air Force in the Marianas to
the limit of endurance, he said, “I
aim to shorten the war.”” And he did.
As head of SAC he said, “I aim to
prevent a nuclear war.” And he did.
He gave SAC the motto, “Peace Is
Our Profession.”

Innumerable successful innova-
tions at SAC eventually set stan-
dards for the entire United States
Air Force. Among them were a
command structure that permitted
the launching of aircraft in minutes
to avoid destruction on the ground
as at Pear] Harbor or from a surprise
missile attack. His strip alert sys-
tem of nuclear-loaded bombers in-
augurated the concept of strategic
deterrence now fundamental to
United States defense policy.

Although he expected top perfor-
mance at all times from his airmen,
he was always alert to ways that
might reduce their burdens and
make life more pleasant. “I tried to
get rid of those noisy, drafty, open-
bay barracks we inherited from the
Army,” he told me. “Crews that flew
at all hours couldn’t get their sleep
and had no privacy. The Air Force
didn’t see it my way, so I asked the
good citizens of Omaha for help,
and they financed a model dormito-
ry-style barracks with private
rooms and comfortable beds. Not
long after that, this kind of barracks
became standard for the Air Force.”

The New Chief of Staff

Air Force Chief of Staff Gen.
Thomas D. White moved LeMay
back to Washington as his deputy in
1957, and in 1961, on General
White’s retirement, LeMay was se-
lected to head the Air Force. As
Chief of Staff, LeMay launched the
United States into the era of the
intercontinental ballistic missile
(ICBM). Remarkable Soviet prog-
ress in this field had brought a shift
in the power balance. Through a
masterpiece of organization, Gener-
al LeMay was able to procure and
almost complete the emplacement
of 1,000 Minuteman ICBMs in rec-
ord time before his retirement in
1965. Thus was America’s deter-
rence again enhanced through his
leadership genius.

Once I accompanied General
LeMay to the White House for an
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arms-control meeting chaired by
President John F. Kennedy. I had
broken a hip and was on crutches,
awkwardly attempting to carry a
briefcase with all the pertinent pa-
pers the Chief might need. As we
were about to enter his big car, the
snap came loose on my briefcase,
and the papers tumbled all over the
sidewalk. General LeMay realized
that I couldn’t bend over. Without
saying a word, he calmly gathered
up all the papers, put them back in
the briefcase, and carried it himself
while I looked on with acute embar-
rassment. 1 wasn’t used to having
the Chief of Staff of the United
States Air Force carry my brief-
case.

En route, Curt joked wryly, “You
know, sometimes | don’t under-
stand what they’re talking about
when they refer to destabilizing

the hero had become a villain in
some quarters.

Winding Things Up in Vietnam
LeMay said that the war in Viet-
nam could be quickly won by
“bombing them back to the Stone
Age.” The press regarded this re-
mark as cruel and heartless. In fact,
LeMay was only saying that North
Vietnam’s industrial, fuel, and
transportation systems could be
completely destroyed by strategic
bombing, leaving the enemy no
wherewithal to wage war. This was
the means by which he had contrib-
uted so much to our smashing victo-
ries on two fronts in World War I1.
In frustration over the stalled
Vietnam War truce talks, President
Richard Nixon ordered B-52s
against strategic targets in North
Vietnam in December 1972. Thir-

General LeMay reached the summit of a brilliant career in 1961 when he was named
Chief of Staff of the Air Force. He is shown here talking with his Commander in Chief,
Lyndon Johnson, in the President’s office.

weapons and use other terms I've
never heard of. I think somehow my
military education must have been
inadequate.”

While commanding SAC, he was
the fair-haired boy of both Congress
and the press. America recognized
him as a fighting general, a tactician
and strategist without parallel and a
leader in the mold of Ulysses S.
Grant. His blunt but truthful re-
marks were refreshing. But the
arms-control doctrine held that
manned bombers were destabilizing
and frightening to the Soviets and
should be eliminated. A systematic
condemnation of bombing and the
number-one exponent of that form
of warfare, Curtis E. LeMay, began
to appear in the media. Before long,
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teen days of bombing quickly
brought Hanoi’s negotiators back to
the truce table and helped end the
war. “They should have kept on un-
til the North Vietnamese surren-
dered unconditionally,” LeMay de-
clared. Nevertheless, his faith in
strategic bombing had been vindi-
cated.

After retiring from the Air Force,

General LeMay joined the third-
party candidate for President,
George Wallace, as running mate.
They had no hope of winning the
election in that 1968 campaign, but
they thought they could win enough
electoral votes to exact some con-
cessions from the winner should a
deadlock have to be resolved in the
House of Representatives. LeMay
felt that only a radical change in US
policy could make possible a Viet-
nam victory, and Wallace provided
hope for that change. Their game
plan almost worked. Wallace and
LeMay took five states, and Nixon
defeated Hubert Humphrey, the
Democratic candidate, by less than
one percent of the vote.

Today, although active in numer-
ous Air Force educational activi-
ties, Curt LeMay keeps a low pro-
file, rarely giving interviews. “l
never did like making speeches,” he
told me, “and now I don’t have to.”
Unassuming, even somewhat shy,
he rarely engages in small talk and
takes refuge behind an ever-present
pipe. Anything but aloof, he has a
legion of loyal friends whom he re-
gards with deep affection. When
there’s something important to talk
about, he has no trouble expressing
himself, and when there’s a job to be
done, he’s a giant of purposeful ac-
tivity.

This is the airman whose tactical
ingenuity permitted the American
Eighth Air Force to contribute so
much to pounding Nazi Germany
into impotence, who brought Japan
to her knees with B-29 attacks, who
conducted the Berlin Airlift, who
built and commanded the Strategic
Air Command that kept the peace
for more than a decade with unques-
tioned nuclear superiority, and who
organized the deployment of a thou-
sand Minuteman intercontinental
missiles that have since provided
America with an unprecedented de-
terrent to war.

Yes, he is an airman who shook
the world. [

Maj. Gen. Dale O. Smith, USAF (Ret.), is a frequent contributor to this magazine.
His by-line last appeared here in the October '86 issue with the humorous
reminiscence “Philpott Has the Last Word." Earlier contributions have included
“But for the Captains"” (March '85) and “The Target Was Marienburg” (September
'82). A 1934 graduate of West Point, he commanded the 384th Bomb Group,
based in England, during World War Il. During his USAF career, he commanded
two air divisions and served in high-level assignments at the Pentagon. He
retired in 1964 and began a second career as a writer. He has produced a
number of books on defense-related matters.
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VIEWPOINT

McNamara on Missiles

By Gen. T. R. Milton, USAF (Ret.), CONTRIBUTING EDITOR

Robert McNamara expands
2is assault on nuclear strat-
3gy. He is not alone in his
dislike for nuclear weapons,
out some worry that his
solutions would mainly make
the world safe for conven-
tional war.

The 1960s were
heady times for
Robert S. McNa-
mara, Secretary of
Defense and, for all
practical matters,
the Commander in
Chief. Scarcely a
detail in the escalat-
ing Vietnam War escaped his notice. |
recall, for instance, answering the
telephone in PACOM’s Command
Center early one morning. The voice
on the other end of the line was no
flunky’'s, but that of Secretary McNa-
mara himself, wanting confirmation
on precisely how many oil tanks had
been demolished by an air strike a few
hours before.

As we all know, that enthusiasm
gave way to disillusionment, and Mr.
McNamara went off to the World
Bank. Thirteen years later, he has
once again interested himself in de-
fense matters—this time, in the sub-
ject of nuclear weapons. In 1982, Mr.
McNamara, along with Messrs.
McGeorge Bundy, Gerard Smith, and
George Kennan, produced an article
for Foreign Affairs that called for
NATO's renunciation of any first use of
nukes. The authors, quickly labeled
the Gang of Four by European states-
men, were roundly denounced in
NATO circles as having done severe
damage to the Alliance.

Robert McNamara’s new book,
Blundering Into Disaster (New York,
Pantheon Books), is a further assault
on the concept of nuclear weaponry.
He states, in fact, that nuclear ex-
plosives serve no legitimate military
purpose other than to deter the other
side from using them. It follows then,
according to that thesis, that we need
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only enough invulnerable missiles to
assure the ability to inflict unaccept-
able damage on whoever launches a
nuclear strike—in short, the strategy
of Mutual Assured Destruction, so de-
spised by advocates of SDI. Mr.
McNamara, not surprisingly, is no fan
of SDI and devotes a considerable
portion of this small book to a critique
of the concept.

The Strategic Defense Initiative, in
McNamara's terms, is defined as Star
Wars | and Star Wars |l. Star Wars | is
the President’s original proposal for a
perfect shield, a dream unattainable
in our lifetime. Star Wars |l is a missile
defense, and there, in McNamara's
opinion, lies the real danger. He be-
lieves missile defense, and thus a
coupling of defensive and offensive
systems, may give the appearance of
a US first-strike strategy.

In all fairness, judging from their
adamant opposition to SDI, the Sovi-
ets appear to share his concern. Re-
assuring statements by US leaders
that the United States doesn't do that
sort of thing will not suffice, in Mr.
McNamara’'s opinion. Given the
cynical nature of the Soviet system,
he is probably right, but so what? We
had an overwhelming first-strike ca-
pability years ago, and it was not de-
stabilizing.

By and large, it is difficult to argue
with the McNamara contention that
nukes are not useful weapons, once
employed. Their selective and precise
use in a NATO context, for example, is
aninteresting theoretical strategy, but
how to prevent an immediate escala-
tion to an all-out nuclear war has not
yet been satisfactorily explained. Be-
yond that, there is Europe’s reluc-
tance to be used as a nuclear bat-
tleground. And so, to a large extent,
NATO's nuclear doctrine is a doctrine
to be employed only in extremis. It
sounds irrational, perhaps, but that is
the logic behind it, and it has been
convincing thus far.

Mr. McNamara has an abiding and
fierce dislike of nuclear explosives,
which is understandable. Most of us
prefer not to contemplate nuclear war
and what might remain afterward. The
trouble is that nuclear weapons exist

in vast numbers and are increasingly
found in the hands of other than su-
perpower countries. It might be
useful to reduce the number of war-
heads, although even that is debat-
able given the havoc only a few could
cause.

The main trouble | have with
McNamara’s crusade against the nu-
clear arsenal, however, is his pie-in-
the-sky alternative. For a man who
has such contempt for the SDI con-
cept, solving the nuclear weapons di-
lemma by bolstering NATO's conven-
tional forces is a bit unrealistic. It is
particularly unrealistic to urge nu-
clear forbearance before there has
been the slightest indication that
NATO, or the United States, would be
willing to undertake a massive
buildup of conventional forces. From
all the evidence of the years since
NATO adopted a strategy of flexible
response, at McNamara’s urging and
with fingers crossed, it will be lucky if
it can hold on to what it has. Only the
threat of the use of nuclear weapons,
if and when needed, has made the
Alliance credible.

When he was Secretary of Defense,
Robert McNamara had an uncon-
cealed lack of respect for military ad-
vice. The Tuesday White House ses-
sions during which bomb loads, tar-
gets, and even tactics were decided
took place for years with no military
man present. The Secretary of De-
fense was expert enough.

In Blundering Into Disaster, Mr.
McNamara, uncharacteristically,
does shore up his case by dropping a
few military names, albeit predictable
ones. He could have dropped a few
more so long as he sought opposition
to an unbridled nuclear strategy. But
to deny that nuclear weapons might
be used to avoid a capitulation of the
West is something else again.

In essence, as someone has re-
marked, Robert McNamara is just try-
ing to make the world safe for conven-
tional war. And that, given Soviet
force preponderance and the mono-
lithic and uncomplicated Soviet deci-
sion-making apparatus, is a world
where the odds would be heavily
against our side. B
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AIRMAN’S

BOOKSHELF

“Greatest Air Commander”

Iron Eagle: The Turbulent Life
of General Curtis LeMay, by
Thomas M. Coffey. Crown Pub-
lishers, Inc., New York, N. Y.,
1986. 474 pages with photos.
$18.95.

Any thorough discussion of the
uses of strategic air forces in warfare
will surely bring forth the name of
Gen. Curtis E. LeMay.

His achievements as probably the
greatest air commander the US has
ever produced are generally unknown
or forgotten today. Few know of the
devastating aerial bombing attacks
he led against Nazi Germany and a
militarily aggressive Japan in World
War Il, how he organized the Berlin
Airlift in 1948 that saved West Berlin
from the Soviet biockade, how he
built the powerful Strategic Air Com-
mand, which has done so much since
the 1940s to help deter another world
war, and, later, how he served as Chief
of Staff of the US Air Force under
Presidents Kennedy and Johnson.

General LeMay is more widely re-
membered—mistakenly, says Thom-
as Coffey—as the bomber general
whose professed solution to all grave
national military threats was aerial
bombardment, preferably with nu-
clear weapons.

In LeMay’s own book, Mission With
LeMay, published eight months after
his retirement as Air Force Chief of
Staff, is this statement about bringing
an end to the Vietnam War: "My solu-
tion to the problem would be to tell
them frankly that they've got to draw
in their horns and stop their aggres-
sion, or we're going to bomb them
back into the Stone Age." He followed
this with a list of suggested targets for
air operations. “These would not nec-
essarily require the introduction of
nuclear weapons,” he wrote. “This
could be done with conventional
weapons.”

LeMay’s book was presented as his
autobiography, but had actually been
written by MacKinlay Kantor, a popu-
lar novelist and friend of LeMay.

Unfortunately for General LeMay,
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“Stone Age” is a term that nowadays
conjures up chilling thoughts of dev-
astation in the aftermath of nuclear
war.

Coffey writes, “These words, which
he never uttered, but which he failed
to catch in reading the manuscript,
have helped make him one of the
most controversial military men of
our time.”

He adds, “That one quotation alone
didn't do the job, of course. LeMay
himself helped. He was, throughout
his career, so blunt, uncompromising,
and unpolitical, his closest friends
called him, with irony, ‘The Diplo-
mat.' "

This masterfully crafted biography
is a hefty volume, but it is so deftly
organized and so thoroughly re-
searched that it makes for fascinating
reading throughout. Anyone who
served the US in World War Il is likely
to feel bittersweet twinges of nostal-
gia while reading the book. And every
reader will find revelations of hereto-
fore secret negotiations among poli-
cymakers in the Pentagon.

Most rewarding, though, is the au-
thor's success in penetrating the
shield that the “Iron Eagle” fashioned
for himself from his earliest days in
Ohio. Coffey breaks through the
LeMay mystique and shows us a man
of many exemplary, even heroic, qual-
ities, along with shortcomings
unique in a person of his unparalleled
accomplishments.

Work was the secret of his extraor-
dinary success. He always “did his
homework.” As a first lieutenant, he
was the navigator on several of the
most important pioneering naviga-
tional flights in history.

Training, never-ending training—
sometimes even immediately after a
mission—was almost an obsession
with LeMay as he strove always for
better performance. In England dur-
ing World War ll, he sometimes stayed
awake at night working on tactics,
making mathematical calculations
and sketches of flight formations. As
group and then division commander,
he contributed, more than any of his
colleagues, to the tactics that finally
enabled the daylight bombing strat-

egy to work against Nazi Germany.

As the commander of Twentieth
Bomber Command in the Pacific,
LeMay inaugurated the B-29 incendi-
ary tactics that left Japan nearly pros-
trate even before the introduction of
the atomic bomb in August 1945,

When he retired in 1965, General
LeMay was fifty-nine and had been in
the military for thirty-seven years.
He'd been a general officer for twen-
ty-two years. In 1944, at thirty-seven,
he had become the youngest major
general in the US Army (of which the
Air Force was then a part). He is the
only person other than Ulysses S.
Grant to have become a four-star gen-
eral by the age of forty-five.

Thomas Coffey's engrossing biog-
raphy of Curtis LeMay goes a long
way toward revealing the whole truth
about this extraordinary man.

—Reviewed by Frank W. Jen-
nings, former Editor, Air
Force Policy Letter for Com-
manders. For more on Gen-
eral LeMay, see “The Airman
Who Shook the World” on
page 100 of this issue.

Aviation’s Advances

The Leading Edge, by Walter J.
Boyne. Stewart, Tabori &
Chang, Inc., New York, N. Y.,
1986. 231 pages with photos
and index. $29.95.

Walt Boyne, who is more than sim-
ply a well-known author in a literary
profession that remains as competi-
tive as the equipment about which it
writes, has created one of those rare
professional references that is a must
for every respectable aviation library.
The Leading Edge, as Mr. Boyne's
latest is entitled, is an aesthetic tour
de force of aviation advances, de-
scribing a subject that is more than
worthy of such effort. It is the kind of
aviation book many of us in the avia-
tion writing business have envisioned
for many years. Until now, none of us
has had the guts or the gumption in-
tellectually or physically to commit it
to paper.

The Leading Edge is, simply stated,
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a stunningly beautiful book and, as
such, an exercise in technical aes-
thetics that will not easily be over-
shadowed in the foreseeable future.
The publishers, Stewart, Tabori &
Chang, Inc., have taken this project
seriously and, accordingly, have
opted to create a product that has
been designed and produced to an
extraordinarily high standard. From
design and layout to paper quality
and color photo reproduction, The
Leading Edge is exquisite.

The book was, in fact, printed in
Japan by the Dai Nippon Printing
Co.—the same printers who put to-
gether such noteworthy periodicals
as Koku Fan. Dai Nippon's color work
approaches the ultimate possible in
the printing business, and with The
Leading Edge, they have under-
scored, yet again, their dominance in
this highly competitive field.

Mr. Boyne, whose insightful text is
quite commendable and whose com-
plementary photo selection is superb,
has put together a broad overview
that does an outstanding job of pre-
senting what the publisher refers to
as “a fascinating retrospective of the
leading edges in aviation technolo-
gy.” In truth, this book amounts to
much more, for not only do the text
and photographs cover the hardware,
personalities, and events that repre-
sent the essence of the “leading
edge,” they also subtly project and
make tangible the mystique that sur-
rounds this massive technological tri-
umph and that is at the core of every
flying machine since the days of
Daedalus.

Flying machines and the innumera-
ble parts thereof, by the hundreds, are
photographically explored in this
book. And as per Mr. Boyne's well-
known penchant for eclecticism,
there is no bias among props and jets,
biplanes or monoplanes, American
aircraft or foreign. From the immortal
“Jenny” to the seemingly inimitable
SR-71, the breadth and height of the
world of flight and flying are gently
but adequately heralded.

In conclusion, if you enjoy spectac-
ular aircraft photography and pithy
text, all reproduced between two cov-
ers to the highest quality standards,
The Leading Edge is a must. | find it
difficult to recommend a book more
highly.

—Reviewed by Jay N. Miller. Mr.
Miller is Publisher for Aero-
fax, Inc.

New Books in Brief

The Automated Battlefield, by
Frank Barnaby. In this work, nuclear
physicist Barnaby looks into the fu-
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ture of warfare and posits the develop-
ment of high-tech military forces that
function autonomously in battle.
Such advances as phased-array ra-
dars and other sophisticated surveil-
lance systems, microprocessor-
based target-acquisition systems, ad-
vanced guidance systems, and highly
lethal, “smart" conventional muni-
tions will make possible the largely
“remote” prosecution of war by hu-
man beings—a vision of war “fought
with machines and computerized
missiles with no direct human inter-
vention.” The author concludes that
automation should lead to a NATO
strategy of “conventional nonpro-
vocative defensive deterrence” that
eschews first use of tactical nuclear
weapons. His judgments on the ulti-
mate impact of battlefield automation
promise to provoke spirited debate.
With photos and index. The Free
Press, New York, N. Y., 1986. 185
pages. $18.95.

An Illustrated Guide to Aircraft
Markings, by Barry C. Wheeler. Au-
thor Wheeler, who is Editor of the
Joint Services Recognition Journal,
here details the color and camouflage
schemes for the military aircraft of
more than 100 of the world’s air
forces. In addition to a nation-by-na-
tion register of national insignia, this
book explores aircraft markings for
air superiority, ground attack, pen-
etration, naval applications, and such
special categories as aggressor train-
ing and aerobatic aircraft. Also exam-
ined are high-tech concealment tech-
niques now being developed and
applied by various air forces. This
profusely illustrated work will be val-
ued by professional and hobbyist
alike. An Arco Aviation Book pub-
lished by Prentice Hall Press, New
York, N. Y., 1986. 156 pages. $9.95.

Images of Flight: The Aviation Pho-
tography of Rudy Arnold, by E. T.
Wooldridge. The airplane inaugu-
rated a revolution in photojournalism,
enabling a degree of aspect and ac-
cess that had not been possible be-
fore the advent of flight. Photogra-
pher Rudy Arnold understood that
possibility and exploited it to the full-
est, becoming the nation's premier
aerial photographer from the 1920s to
the 1940s. His work appeared in most
of the major newspapers and maga-
zines of the day, covering air races,
natural disasters, industrial acci-
dents, and a world at war. Author
Wooldridge has gathered here some
of the best examples of Arnold’s work
and has framed the pictures with a
sound text that details his thirty-year
career. Smithsonian Institution Press,

Washington, D. C., 1986. 160 pages.
$16.95.

The Military Balance 1986-1987,
compiled by the International Insti-
tute for Strategic Studies. Longtime
readers of this magazine should be
well acquainted with the lISS’s annual
catalog of the world’s military forces,
which for many years had been re-
printed in condensed form in the De-
cember issue of AIR Force Magazine
until the 1ISS’s withdrawal of reprint
rights last year. This year's edition fol-
lows true to form in its comprehen-
sive, detailed accounting of the mili-
tary hardware of the nations of the
world. In its analyses, the Institute
characterizes superpower strategic
forces as being in rough balance and
points out that both sides continue
significant investment in strategic de-
fense research, with Soviet efforts
“thought to be on the scale of Ameri-
can efforts.” The International Insti-
tute for Strategic Studies, London,
UK, 1986. 238 pages. $24.95.

Modern Fighting Aircraft: B-1B, by
Mike Spick. This eleventh entry in the
Arco series on military aircraft makes
a timely appearance with the delivery
of the first operational B-1Bs to Dyess
AFB, Tex. Author Spick's large-format
work sketches the history of the de-
velopment of SAC's newest manned
bomber and provides basic informa-
tion on the aerodynamics, engines,
avionics, and armament of the
swingwing penetrator. The cutaway
drawings and color photography are
special highlights. An Arco Aviation
Book published by Prentice Hall
Press, New York, N. Y., 1986. 64
pages. $12.95.

USN: Naval Operations in the '80s,
by Michael Skinner. The United States
is indisputably a maritime power—
history and geography conspire to
ensure that fact. Those realizing this
truism for the first time can acquaint
themselves with the nuts and bolts of
that power by enjoying this lively over-
view of the United States Navy. Author
Skinner takes the reader on a tour de
force of naval operations, covering
the surface community, the sub-
marine fleet, and naval air. A series of
appendices rounds out the picture
with basic information on such topics
as organization, ranks, hardware,
markings, and the Soviet adversary.
This book is a crack introduction to
the ways and workings of the Ameri-
can fleet. With photos and glossary.
Presidio Press, Novato, Calif., 1986.
142 pages. $12.95.

—~Reviewed by Hugh Winkler,
Assistant Managing Editor.
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A Man for His Time

The pilot for whom
Luke AFB was named is
a unique figure in the
history of air warfare.

BY JOHN L. FRISBEE
CONTRIBUTING EDITOR

rRANK Luke ranks second to Ed-

die Rickenbacker among Ameri-
can aces who flew with the Army
Air Service in World War I. He was
the first airman to be awarded the
Medal of Honor, but in several re-
spects, Luke is least typical of the
fifty-eight Air Force men who have
earned that distinction in four wars.

Luke earned his wings at Rock-
well Field, Calif., in January 1918.
When he showed only mediocre
ability during operational training in
France, he was assigned the un-
glamorous task of ferrying planes to
the Front. For a young man moti-
vated by a lust for personal glory
earned in combat, that was a bitter
blow. He compensated by constant
bragging about his skill as a pursuit
pilot and by flouting regulations.

The final German offensive
kicked off on July 15, with Ameri-
can pursuit squadrons suffering
heavy losses. On July 26, Lieuten-
ant Luke was sent as a replacement
to the 27th Aero Squadron of the 1st
Pursuit Group. He immediately
alienated the old hands by bragging
about his untested ability.

On August 1, during his first pa-
trol, led by squadron commander
Maj. Harold Hartney, soon to be-
come group commander, Luke left
the formation to go off on his own.
Turning a deaf ear to Hartney's lec-
ture on air discipline, Luke repeat-
ed that performance in his next two
missions, once claiming an uncon-
firmed victory.

None of the squadron’s flights
wanted the unreliable Luke. He was
an outcast with no friend other than
Lt. Joseph Wehner, a quiet young
man who was intrigued by Luke’s
unorthodox behavior. Luke asked
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Major Hartney to let him fly solo
patrols, and Hartney, apparently
seeing some potential in the unruly
pariah, agreed.

By September 11, Frank Luke’s
search for glory remained unre-
warded. That evening, he heard
some of the pilots talking about the
most dangerous of targets—teth-
ered enemy observation balloons.
Each balloon site was surrounded
by a ring of antiaircraft guns and a
second ring of heavy machine guns
and protected by pursuit planes sta-
tioned at nearby strips. The pilots
agreed that they would attack a bal-
loon only if ordered to do so. Imme-
diately Luke knew he had found his
path to fame.

He persuaded Joe Wehner to fly
cover for him the next day when he
intended to—and did—explode his
first balloon. Heading for home
base to post his victory claim, Luke
left Wehner without cover as the
latter attacked another balloon, a
pattern that was to continue so long
as the two flew together.

Luke and Wehner soon con-
cluded that the best time to attack
balloons was at dusk, when the big
bags were being hauled down. On
September 18, Frank Luke had his
best day, shooting down two bal-
loons, two Fokkers that attacked
Wehner and him, and one German
observation plane to become the
leading Air Service ace. Wehner,
with eight victories—second only to

Balloon-busting World War I pilot Frank
Luke flouted regulations, but scored
eighteen victories in as many days.

Luke—was shot down that day and
died in a German hospital.

Luke’s arrogance mounted with
his victories. Several times he land-
ed at French fields to spend the
night. On September 29, after still
another AWOL episode, his new
squadron commander, Capt. Al
Grant, grounded his fifteen-victory
pilot. Luke’s response was to fly to
an advance field where he planned
to refuel and attack three balloons
reported near Murvaux.

Grant phoned the field command-
er, ordering that Luke be placed un-
der arrest. By coincidence, Group
Commander Major Hartney landed
moments after LLuke and, not know-
ing the circumstances, approved
Luke’s request to hit the balloons.

While Hartney watched, there
were three explosions in the gather-
ing dusk, just as Luke had pre-
dicted. Grant is reported to have
said that when Luke returned, he
would court-martial him, then rec-
ommend him for the Medal of
Honor.

Luke never returned.

The details of Luke’s death were
not known until after the war. His
Spad had been damaged on one pass
at a balloon, and perhaps Luke had
been wounded. He may have shot
down two of the Fokkers that pur-
sued him in the twilight. Certainly
he machined-gunned German
troops near Murvaux, then landed
in a field and was surrounded by
enemy soldiers. Luke drew his pis-
tol and killed three Germans before
he was fatally shot in the chest.

Eddie Rickenbacker called Frank
Luke “the greatest fighter who ever
went into the air.” He was a fighter
to the end. Arrogant, self-centered,
and undisciplined, Luke probably
would have been a failure in later
wars, but in the freewheeling days
of the baptism of air combat, he
earned a niche for himself in the
history of military aviation with
eighteen confirmed victories in as
many days.

He was, indeed, a man for his
time. ]
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INTERCOM

By Robin Whittle, AFA DIRECTOR OF COMMUNICATIONS

Jew York Hosts ltalian AFA

It started with a simple buon giorno
o AFA headquarters in Arlington, Va.,
ind wound up becoming an interna-
ional happening of unusual dimen-
iions.

The ltalian Air Force Association,
ad by its President, Gen. Catullo Nar-
li, decided to contact AFA when the
jroup arranged to visit America in
Jctober. The group would be accom-
»anied by the Italian Air Force Band,
vhich was scheduled to give a concert
it Lincoln Center in New York City.

New York AFA President Maxine
Jonnelly accepted the task of hosting
he Italian AFA delegation during their
stay in New York. But, in fact, the en-
ire Northeast Region got involved, as
iid AFA Board Chairman Marty Harris
ind National Directors Jack Kruse,
3erry Hasler, and Bill Rapp, among
nany other Northeast Region AFAers.

As details of the Italian AFA trip un-
'olded, Maxine Donnelly decided to
jo to Italy in August to smooth the
vay for the two Associations to get
ogelher. The result of that planning
rip made for an interesting several
Jays, according to all who joined in
‘he festivities.

Arriving in New York on Friday, Oc-
.ober 10, the Italians began a whirl-
~vind three-day tour of the Big Apple
‘hat included Mass at St. Patrick’s Ca-
hedral, a New York AFA-hosted re-
seption at the Southgate Hotel with
many prominent aerospace leaders
oresent, participation with New York
AFA in New York’s famed Columbus
Day Parade, a tour of Long Island’s
Cradle of Aviation Museum, a wreath-
iaying ceremony at Pinelawn National
Cemetery, and a thrilling night at the
races, during which the sixth race was
dedicated to the Italian and New York
Air Force Associations.

The evening included a joint dinner
at the Roosevelt Raceway Clubhouse.
The New York leg of the trip was
capped by the Italian Air Force Band
concert at Lincoln Center on October
13. AFA Board Chairman Marty Harris
and ltalian AFA President General
Nardi exchanged greetings and warm
remarks on stage during the concert.
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In October, New York AFAers and the Italian Air Force Association enjoyed many
exciting evenis together, including a night at Roosevelt Raceway. Pictured from the
left are AFA National Director Bill Rapp, Italian AFA President Gen. Catullo Nardi,
harness racer Mark Lancaster and “No Compromise,” ltalian Defense and Air
Attaché General Lenzo, and New York AFAer Bill Kaiser.

Then it was on to the nation's cap-
ital for an awards luncheon and spe-
cial tour of the Smithsonian Institu-
tion’s National Air and Space Muse-
um, which included an exhibit on
Gianni Caproni, the pioneer Italian
aircraft designer.

“We've been invited to visit our new
Italian AFA friends in ltaly in the fu-
ture, and, in fact, I'm planning a trip
for January,” Maxine Donnelly said.
She also intends to gather as much
information as she can on today’s Ital-
ian Air Force."The lItalian AFAers are
organized in this country as well. In
fact, they are now in New York, Wash-
ington, D. C., and Texas. It could be
that our AFA chapters in these loca-
tions might want to consider joint
programs in the future. They are a
wonderful bunch of people,” she
added.

Spitfire Anniversary Celebrated

On National POW/MIA Day last Sep-
tember 19, AFA's Golden Gate Chap-
ter joined the Royal Air Force Associa-
tion and the Western Aerospace Mu-
seum for a dinner celebration of the
fiftieth anniversary of the Spitfire. The
Spitfire first flew on March 5, 1936,
out of Eastleigh Airport in England.

Held at the Presidio Officers' Clubin
San Francisco, the event attracted
some 130 guests. Featured guests in-
cluded Ronald T. Reuther, President
of the Western Aerospace Museum;
Kenneth Culverson, a retired US Navy
officer, who spoke on"National POW/
MIA Day"; Robert Reynolds, Secre-
tary of the Royal Air Force Associa-
tion, who discussed the Battle of Brit-
ain; and former Spitfire pilots James
Gray, George Solak, and George
Sperry, who reminisced about the
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An Air Force Assaciation
National Symposium

-

“Tactical Air Warfare —
Status and Prospects”

January 29—30, 1987

The Buena Vista Palace Hotel
Lake Buena Vista, Fla.

REGISTRATION FORM
A 1987 Air Force Association
National Symposium

“Tactical Air Warfare—
Status and Prospects”

Registration closes Monday, January 18,
1987. No refunds can be made for cancella-
tions after that date.

Mail this form to:

Air Force Association
Attn: Miss Flanagan

1501 Lee Highway
Arlington, Va. 22209-1198

+ 4 4

In conjunction with the Tactical Air Command, we are sponsoring our third annual Sym-
posium 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.

The tentative lineup of distinguished speakers includes:

Hon. Richard P. Godwin, Under Secretary of Defense for Acquisition

Hon. Donald C. Latham, Assistant Secretary of Defense for C3/

Gen. Charles L. Donnelly, Jr., Commander in Chief, USAFE

Gen. Robert D. Russ, Commander, TAC (Keynoter)

Gen. George B. Crist, USMC, Commander in Chief, Central Command

Gen. Carl E. Vuono, USA, Commanding General, Training and Doctrine Command
Lt. Gen. Jack I. Gregory, Commander in Chief (designate), PACAF

Lt. Gen. Melvin F. Chubb, Commander, Electronic Systems Division, AFSC

Lt. Gen. Harry A. Goodall, Acting Commander in Chief, Readiness Command
Maj. Gen. Gordon E. Fornell, Commander, Armament Division, AFSC

We know you will want to take advantage of this topical, important Symposium as well as
the many attractions in the Orlando area. Space is expected to be limited, so sign up now.
Registration for all Symposium events is $225 (8250 for non-AFA members).

For information and registration, call Jim McDonnell or Dottie Flanagan at (703) 247-5800.

Special Note: AFA's Central Florida Chapter is sponsoring a Golf Tournament on Wednes-
day, January 28, and a black-tie gala on Friday evening, January 30. Inquiries about these local
events should be addressed to the local contacts—Mr. Ty Arnold at (305) 867-4714 or Ms.
Nancy Blue at (305) 356-8408.

NAME (Print)
TITLE

AFFILIATION

ADDRESS

CITY, STATE, ZIP

TELEPHONE: (Code) (No.)

My check covering the Symposium fee for AFA individual or Associate member of $225, payable
to the Air Force Association, is enclosed. The fee includes one (1) Reception/Dinner ticket. (Note:
Fee for non-member is $250.)

__ Mark here if an additional guest Reception/Dinner ticket is desired. Enclose $85 for
the additional ticket.



imed fighter. The evening also fea-
ired a benediction and airman's
rayer by Chaplain Ruxton Fox and
1e screening of a film on the Spitfire.

;ommunity Partners Visit
inker AF|

In October, AFA’s Central Oklahoma
3errity) Chapter invited a group of its
ommunity Partner members and pa-
rons to Tinker AFB for a briefing. At
n appreciation breakfast in honor of
ne Community Partners, Maj. Gen.
Villiam P. Bowden, Commander of
he Oklahoma City Air Logistics Cen-
zr, recounted his pride in the Gerrity
shapter, which he had joined a de-
:ade ago during his first assignment
it Tinker AFB. He also praised AFA's
Jommunity Partner program, which
1as strengthened AFA in meaningful
vays and has bolstered its leadership
ind effectiveness.

Following the breakfast, the group
vas escorted by Col. James R. Sterk,
>ommander of the 552d Airborne
Varning and Control Wing, on a tour
)f the 552d alert facility. Gerrity Chap-
er President Michael O'Hara, a civil-
an personnel officer at Tinker AFB,
yriefed the group on base-personnel
natters and logistics operations.
Jext on the tour was a visit to the
AWACS flight line, followed by a brief-
ng by the maintenance director, Col.
Albert Schmidt. The Community Part-
ers were shown depot-level over-
yaul, breakdown, and rebuilding of
he TF30, J57, TF33, TF41, F110, and
101 jet engines and the depot-level
epair of A-7 fighter aircraft.

Colonel Schmidt’'s briefing con-
sluded the Tinker AFB tour. Gerrity's
Jommunity Partners came away bet-
er informed about operations at Tin-
<er AFB and its support of the Air
“orce's global mission, Gerrity offi-
sials reported.

In the Scene

Lately, several AFA leaders have
seen making their views known in the
ocal press in support of AFA objec-
iives. Louisiana AFA President Paul
Johnston, an Air Force veteran now
etired and in private businessin Alex-
andria, La., was interviewed by report-
ar Danny Heitman of the Baton
Rouge State Times on President Rea-
gan’s refusal to trade away the Strate-
gic Defense Initiative at the US-Soviet
summit in lceland. Mr. Johnston
seized the opportunity to quote from
the AFA policy paper adopted by AFA
convention delegates last September.
Mr. Johnston noted that SDI was “one
of the most important technological
programs the nation has ever under-
taken. However, it is not a deployment
program, nor is it a substitute for the
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dation Treasurer Jack B. Gross wrote
a letter to the editor that appeared in
the October 19 New York Times. Mr.
Gross wrote in reference to the resig-
nation of State Department spokes-
man Bernard Kalb over the alleged
disinformation program."Yet, one
wonders whether in rare instances

Schmidt explains the workings of the complex to AFA Community Partners from
the First National Bank of Midwest City, Steve Spencer (center) and Noal
Shuffield (right).

modernization of our strategic nu-
clear, nonstrategic nuclear, and con-
ventional forces.”

Mr. Johnston told the reporter that
he supported arms control, where
practical.”| think it would be to every-
body's advantage to build down,” he
said. But a frequent snag in the arms-
control process, he pointed out, has
been the unreliability of the Sovi-
ets."We have found that out over the
years. When President Reagan
backed off from Reykjavik, | think he
did the right thing,” the AFA leader
said.

Former AFA National Director Tom
Bigger, an active leader in Tullahoma,
Tenn., wrote a letter to the editor in
support of President Reagan's posi-
tion in Iceland. The letter appeared in
the October 21 Tullahoma News &
Guardian."It borders on irrespon-
sibility for news analysts and politi-
cians to immediately begin criticizing
President Reagan's decision based
on their opinions and theories. These
actions appear to be attempts to gain
attention and to promote personal
ambition and/or partisan politics and
are not in the best interests of our
country,” Mr. Bigger concluded. The
letter also appeared in the Chattanoo-
ga News/Free Press on the same day.

Former AFA National Treasurer and
current Aerospace Education Foun-

some deception might be justified for
the common world interest. If we re-
gard terrorism as despicable and
something to be crushed, certainly
every ploy and stratagem to use
against it should be examined for
practicality rather than whether it
conforms to normal diplomatic
mores,

“We and our allies frequently used
deception in World Wars | and Il with
no hesitation. The ultimate goal of
victory was overriding. To have
thought otherwise would have been
naive and defeating. And the horror of
terrorism, whetherinduced by a Libya
or Syria or whoever, must be attacked
with the use of any wartime expedi-
ent,” Mr. Gross wrote, adding that his
letter was not meant to suggest any
criticism of Mr. Kalb's action.

Longtime Alabama AFA leader
Cecil Brendle earned the accolades
of Col. Ed White and Maj. Tim Krull of
the Air Command and Staff College at
Maxwell AFB, Ala., for helping to
make a reality of the dream for an F-4
display at Tuskegee University's new
Gen. Daniel “Chappie” James, Jr.,
Center for Aerospace and Science.

Tuskegee University President Dr.
Benjamin Payton had asked the Air
Force for an F-4 to display near the
main entrance of the new building,
which is slated to be dedicated in May.
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General James flew the F-4 with the
8th Tactical Fighter Wing at Ubon AB,
Thailand, during the Vietnam War.
Then-Air University Commander Lt.
Gen. Thomas C. Richards tapped
Colonel White and Major Krull to
head the project. After a great deal of
research and the assistance of Air Na-
tional Guard Headquarters and the
Alabama National Guard, led by Colo-
nel Brendle, the two located an F-4C,
tail number 64-0851, that General
James had actually flown in combatin
Southeast Asia. It had been sched-
uled for destruction by the US Army
Ballistic Research Laboratory.

After being flown to Maxwell AFB,
Ala., the F-4 will be prepared for static
display and moved by crane helicop-
ter to its final resting place early in
1987 by members of the Alabama Na-
tional Guard. The James Center at
Tuskegee will house the school's AF-
ROTC offices, the Gen. Daniel
“Chappie” James Museum, and the
aerospace engineering department.
General James was a 1942 graduate
of Tuskegee and a member of the
Tuskegee Airmen.

“Winning nine out of a possible
eleven trophies available to a collo-
cated B-52/KC-135 wing is a feat un-
matched in the history of BOMB
COMP," CINCSAC Gen. Jack Chain
said in announcing the amazing win
by the 92d Bombardment Wing of
Fairchild AFB, Wash., in SAC's Bomb-
ing and Navigation Competition.
AFA’s Inland Empire Chapter in near-
by Spokane presented special jackets
and caps to the BOMB COMP crews,
as it had for members involved in a
Weapons Loading Competition held
in July. “We were certainly proud to
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have the 92d wearing our jackets and
caps after securing such an im-
pressive win," said Washington AFA
President and former Inland Empire
Chapter President Charles Burdulis.
The Chapter's expenses for the two
competitions exceeded $5,000, “but
were well worth it.”

The competition pits aircraft crew
from SAC's sixteen bombardmen
wings against one another to tes
their proficiency in bombing and nav
igation. The teams are rated on preci
sion navigation, high- and low-leve
bombing, and defensive capabilitie
over a six-month period.

During a recent joint meeting of th:
Front Range, Silver and Gold, an¢
Blue Baron Chapters at Lowry AFB
Colo., Aerospace Education Founda
tion Chairman George D. Hardy, a for
mer AFA national president, boarc
chairman, and director, discusset
problems in American education anc
the role AFA might play in remedying

B A

The 92d Bomb Wing of Fairchild AFB, Wash., won nine out of a possible eleven
trophies in SAC’s Bombing and Navigation Competition. Here, team members sport
jackets furnished by AFA’s Inland Empire Chapter of Spokane, Wash.

AEF Chairman George D. Hardy (left) meets with (from left) Brig. Gen. Edwin
Wittbrodt, USAF (Ret.), recipient of a Doolittle Fellowship; outgoing Colorado AFA
President Tom Ratterree; and Jim Clark, recipient of AFA's Exceptional Service Award.
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them. During the event, Mr. Hardy pre-
sented a General Jimmy Doolittle Fel-
lowship to retired Brig. Gen. Edwin
Wittbrodt. Also honored were outgo-
ing Colorado AFA President Tom Rat-
terree with a congratulatory plaque
from current Colorado AFA President
Jack Powell and Front Range Chap-
ter Past President Jim Clark with
AFA’s Exceptional Service Award for
significant contributions during four
terms as Chapter president.
Following a recent luncheon at New
York's “21" Club, Iron Gate Chapter
members Bob Kane and World War
Il fighter ace Francis “Gabby”
Gabreski discussed aerial combat
maneuvers. Mr. Kane, a New York
public relations consultant who had
served in 3d Fighter Command, Tam-
pa, Fla., as a sergeant during World
War Il, had a good time showing 8th
Fighter Command pilot Gabreski,
who compiled a total of 34'% victories
during World War Il and Korea and
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Army,Mutual Aid Association :

Ft. Myer, Arlington, Virginia 22211 |

YES, send more information about Army Mutual. | am an active |
duty Officer (or NG/Reserve on active status). |
Name DOB l
Rank Soc. Sec. No. l
Street |
City State I
Phone (work) I
Phone (home) |
O Nonsmoker Serving the Army Since 1879 |

0 Smoker Now Serving the Alr Force, too!




This Is AFA

independent, nonprofit, aerospace organization serving no personal, political, or commercial
interests; established January 26, 1946; incorporated February 4, 1946.

The Air Force Association is an

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 dramalic advance of aerospace technolo-

can contribute to the security of free peaple and the betterment of NATIONAL DIRECTORS
mankind; and to advacate military preparedness of the United States

and its allies adequate to maintain the security of the Uniled States and

gy o educate the members and ihe public at large In what that lechnalogy the free world.

John R, Allson
Arlington, Va.

Joseph E. Assat
Hyde Park, Mass.

William R. Berkeley

James M. McCoy
Bellevue, Neb.

Thomas J. McKee
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J. Glibert Nettleton, Ji
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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.

Ohio, Indiana

Pennsylvania

(801) 479-4885

Rocky Mountain Region
Colorado, Wyoming, Utah

H. Lake Hamrick

206 Sotir Ave., N. W.

Ft. Walton Beach, Fla. 32548
(904) 243-7181

Jon R. Donnelly

Mississippi, Alabama

New Mexico

(703) 847-2387

Central East Region
Maryland, Delaware, District of
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Virginia, Kentucky
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16346 NE Tillamook St.
Portland, Ore. 97230
(503) 255-7872
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Arthur F. Kelly
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vho is America's top living ace, how
hey did it down south, Both now live
»n Long Island, where Mr. Gabreski
vorks for the Grumman Corp.

John Paul Riddle of Coral Gables,
“la., was recently honored at the
wentieth annual Pikeville Old Timers'
Jinner held in Pikeville, Ky. A Pikeville

AFA’s Albuquerque Chapter recently awarded scholarships to AFROTC cadets from
the University of New Mexico. From left are Cadet Carol Janni, AFA Chapter President
Roscoe L. Bell, AFROTC scholarship recipients Jon D'Andrea and Brian Eckerson,
AFAer 1st Lt. John Steele, and UNM Professor Lt. Col. Robert Erickson.

native, Mr. Riddle is an aviation pio-
neer and a contemporary of many Air
Force leaders of the past generation.
He joined the Army Air Service in Sep-
tember 1920 and attended an air ser-
vice mechanics school. Following a
short barnstorming career, Mr. Riddle
bought two Waco biplanes and start-
ed a flying service. Soon after, he
formed a partnership with T. Higbee
Embry of Cincinnati, Ohio, and the
two started the Embry-Riddle Flying
School in 1926 as part of the Embry-
Riddle Co.

Subsequently, the school moved to
Florida and trained thousands of US
and Allied pilots, mechanics, and
technicians prior to and during World
War |l. Today, Embry-Riddle Aero-
nautical University is the world's only
completely aviation-oriented univer-
sity. During its sixty-year history, more
than 50,000 students have studied at
more than eighty campuses around
the world. Mr. Riddle is still active on
the board. He also formed Riddle Air-
lines and has been instrumentalin the
training of pilots in Europe and South
America. John Paul Riddle is “an old,
bold pilot” in the Rickenbacker tradi-
tion, said Walt McNeil, Pikeville AFA
leader. “Riddle flew a JN-4D ‘Jenny’
under the bridge leading into Pike-
ville on July 4, 1923.”

AFA's Albuquerque Chapter pre-
sented scholarships worth $250 to
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Jon D’'Andrea, Cadet Drill Team Com-
mander, and Brian Eckerson, Arnold
Air Society Commander from the Uni-
versity of New Mexico, at a quarterly
meeting recently, reports AFA Chap-
ter President Roscoe L. Bell . ..
AFAers in Mobile, Ala., turned out in
November to support the Mobile Bay
Area Veterans Day Commission, Inc.,
in atribute to the 8,100 veterans resid-
ing in the Mobile Bay area . .. “The
average American thinks we spend
twice as much on defense as we actu-
ally do. . . . In the past five years, the
public consensus, which was once
seventy-one percent for increased de-
fense spending, has dwindled to just
fourteen percent,” said Lt. Gen. Ber-
nard P. Randolph, Deputy Chief of
Staff for Research, Development and
Acquisition, at a Virginia AFA meeting
at the Sheraton National Hotel in Ar-
lington, Va., in September.

AFA National Director and former
AFA national president and board
chairman Dave Blankenship was
among the more than 1,000 USAFE
members and distinguished guests at
the Air Force anniversary ball held at
Ramstein AB, Germany, to celebrate
the Air Force's thirty-ninth birthday.
The Ramstein NCO Club staff trans-
formed a base aircraft hangar into a
large ballroom to accommodate the
crowd, which, officials said, was the
largest ever to gather at a military in-

pPresents

FIGHTING ACES
OF THE R.AF.

Part One: The Desert Air War Ragtag planes
against the best of the Luftwaffe. The battle
for Malta: a handful of Spits stemmed the
Nazi tide. The paratroop assaull on Crete,
air action over Benghazi, Tobruk, Tripoli
and the final curtain at El Alamein.

Part Two: The Sea War Development of
Britain's aircraft carrier culminating in the
behemoth Ark Royal Fairey Swordfish
“String Bags” take on the German Fleet.
Sinking of the Turpitz, Barracudas, Cor-
sairs, seagoing Spitfires. The Bismark, Prince
Eugen, Scharnhorst, the carrier assault at
Taranto . .. great naval air combat footage
A great tribute to Britain’s flying finest.

Running time: 51 minutes

(JnLy $39.95 Specify Beta or VHS
Send $39.95 + $3 shipping & handling to:

FERDE GROFE FILMS
3100 Airport Avenue, Suite 120
Santa Monica, CA 90405
Visa & MasterCard include card no. & exp. date
ORDER TOLL-FREE (800) 626-6095

In Calif, (800) 826-6146
CA residents add 645% sales tax

MOVING ?

Let us know your new
address six weeks in
advance so that you
don't miss any copies
of AIR FORCE.

Clip this 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 fasten your mailing label here

Please print your NEW
address here:

NAME

ADDRESS

CITY, STATE, ZIP CODE
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stallation for an Air Force anniversary
ball. The event was dedicated to the
memory of Gen. H. H. “Hap" Arnold,
Commanding General of the Army Air
Forces in World War Il and AFA found-
er.

Elsewhere in Germany, AFA's Maj.
Gen. Robert White Chapter in
Heidelberg helped sponsor a recep-
tion for some 400 federal and state
officials of the German government.
Dr. Wilhelm Hahn, a member of the
European Parliament; Maj. Gen.
Charles J. Fiala, Chief of Staff,
USAREUR,; Lt. Gen. Walter Schmidtz,
Commander, Fourth Allied Tactical
Air Force; and local Heidelberg offi-
cials and political party representa-
tives joined Air Force personnel from

INTERCOM

air bases in the Central Region for the
event.

White Chapter officials worked
hard in assisting Maj. Gen. and Mrs.
William M. Charles, Jr., Chief of Staff
of the 4th ATAF, with the event. Several
Chapter committees handled the dec-
orations, food, and beverage selec-
tion and other key elements that
made the event memorable. “It was a
spectacular evening with splashes of

Conference for Educators

AFA's Aerospace Education Foun-
dation, in cooperation with the US
Air Force Academy and the Rocky
Mountain Region of the Civil Air Pa-
trol, will host a conference for edu-
cators on January 15-16, 1987, at
the Air Force Academy, Colo. For
information, call Noel Bullock at
(303) 370-3075.

Reunion Notices

Readers wishing to submit reunion
notices te “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.

color everywhere, from the great vari
ety of uniforms and evening gowns tc
the contrasting US state flags and Ai
Force artwork.

“The American flag covered one
end of the ballroom, and a gigantic
Air Force seal covered the other,” saic
MSgt. Spence W. Gruber. ]

UNIT
REUNIONS

Blackbirds

Areunion for all personnel associated witr
the SR-71, U-2/TR-1, and KC-135Q pro-
grams will be held on May 7-10, 1987, ai
the Nugget Hotel in Reno, Nev. Contact.
Blackbird Reunion Committee, Box 3777
Beale AFB, Calif. 95903-5000.

NEACP

Personnel of the National Emergency Air-
borne Command Post (NEACP) and 1sl
Airborne Command Contrel Squadron
(1st ACCS), also known as “Nightwatch"
and "Silver Dollar,” are planning to hold a
twenty-fifth-year anniversary celebration
on June 4-6, 1987. Contact: Col. Stephen
H. Evans, USAF, OJCS/NEACP, Offutt AFB,
Neb. 68113-5000. Phone: (402) 294-6291.

All
Weather
Wear!

Style #JK1700, $31.00
Features: 100% nylon water
repellent rain jacket; noise resis-
tant fabric; heavy zippers; hidden
hood; Two front zip pockets
Sizes: S-M-L-XL-XXL

Colors: Lt. Blue, Navy, Bone

Style #JK2700, $30.00
Features: Ladies version of
JK1700

Sizes: S-M-L-XL

Colors: Yellow, Navy, Plum

Shipping and handling 3.00

TOTAL ENCLOSED
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ORDER FORM: Please indicale below the
quantity desired for each itemn 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% salestax.)

NAME

ADDRESS

CITY

STATE ZIP _
L1 Please send me an AFA gift brochure,

&

Mailing Lists

AFA occasionally males its list of
member names and addresses
available to carefully screened
companics and organizations
whose products, activities, or
services might be of interest to
you. If you prefer not to receive
such mailings, please copy your
mailing label exactly and send it
to:

Air Force Association
Mail Preference Service
1501 Lee Highway
Arlington, Va. 22209-1198
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Stalag Luft Il

“ormer Stalag Luft [ll POWs will hold a
‘eunion on May 21-24, 1987, in Seattle,
Nash. Contact: Robert L. Weinberg, 2229
3Yock Creek Dr., Kerrville, Tex. 78028.
3hone: (512) 257-4643.

valiant Air Command

The Valiant Air Command will hold its an-
jual air show on March 13-15, 1987, atthe
Spaco Contor Exocutive Airport in Titus-
rille, Fla. Contact: Kevin L. Quinlan, Val-
ant Air Command, 6600 Tico Rd., Titus-
Jille, Fla. 32780. Phone: (305) 268-1941.

Yuma AAF

Former officers and cadet graduates of
Yuma Army Air Field will hoid a reunion on
April 2-4, 1987, at the Chilton Inn in Yuma,
Ariz. Contact: Lloyd D. Collins, 325 Myrtle
5t., Laguna Beach, Calif. 92651. Phone:
714) 494-4695.

2d Bomb Group/Wing

Members of the 2d Bomb Group and Wing
will hold a reunion on September 10-13,
1987, at the Downtown Holiday Inn in Nor-
folk, Va. Contact: Charles P. Huntington,
721 Cascade Dr, San Jose, Calif. 95129.

11th Service Squadron

T'he 11th Service Squadron, the 482d Ser-
J/ice Squadron, the Headquarters Squad-
ron, and the 8th Service Group from World
War 1l will hold a reunion on April 24-26,
1987, in Lancaster, Pa. Contact: John J.
*Jack" Heckler, 76 E. Harbor Dr., Teaticket,
Mass. 02536.

14th Fighter Squadron

Members of the 14th Fighter Squadron,
53d Fighter Group, will hold a reunion on
April 24-25, 1987, in Nashville, Tenn. Con-
lact: Robert W. Johnson, 6031 Hollywood
Blvd., Sarasota, Fla. 33581. Phone: (813)
924-6726.

Class 41-B

South Eastern Flying Training Class 41-B
-will hold a reunion on April 2729, 1987, in
San Antonio, Tex. Contact: Col. Dane W.
Harlan, USAF (Ret.), 16403 Ledge Point,
San Antonio, Tex. 78232.

73d Bomb Wing Ass'n

The 73d Bomb Wing and all assigned and
attached units of the 73d that served on
Saipan during World War Il will hold a re-
union on May 14-17, 1987, at the Nugget
Hotel in Reno, Nev. Contact: Glenn E.
McClure, 73d Bomb Wing Association, 105
Circle Dr., Universal City, Tex. 78148.

99th Bomb Group

Members of the 99th Bomb Group will
hold a reunion in April 1987 in Dallas, Tex.
Contact: Wilbur Dixon, 7831 Fallmeadow
Lane, Dallas, Tex. 75248. Phone: (214)
744-1005.

347th Fighter Squadron

The 347th Fighter Squadron will hold a
reunion on May 7-10, 1987, in Hot Springs,
Ark. Contact: Ben Buehler, Rte. 5, Box
72-A, Hot Springs, Ark. 71901. Emery
Toups, P. O. Box 91, Abbeville, La. 70510.

438th Troop Carrier Group
‘The 438th Troop Carrier Group will hold a
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reunion on May 22—-24, 1987, in Louisville,
Ky. Contact: Ronald H. Worrell, 419 S. 4th
St., DeKalb, Ill. 60115. Phone: (815)
756-6582.

462d Fighter Squadron

Members of the 462d Fighter Squadron,
506th Fighter Group, will hold a reunion on
May 21-24, 1987, in Colorado Springs,
Colo. Members of the 457th and 458th
Fighter Squadrons are also invited to at-
tend. Contact: Edward F. Bahlhorn, 7485
Center Parkway, Sacramento, Calif. 95823.

4080th Strategic Wing

The 4080th Strategic Wing will host ite thir-
tieth-year anniversary reunion on May
21-24, 1987, in Del Rio, Tex. Contact: Tim-
othy Deason, 1001 Ogden St., Del Rio, Tex.
78840. Phone: (512) 775-1341 or 775-5383.

6910th Security Wing

Personnel assigned to Detachment 2 of
the 6910th Security Wing who were based
at Wiesbaden, Germany, will hold a re-
union onJune 26-28, 1987, in Greensboro,
N. C. Contact: Capt. Donald B. Cork, USAF
(Ret.), 10889 Hillcrest Dr., Laurel, Md.
20707-1020. Phone: (301) 498-9073.
Chuck Bennett, 505 Gretchen Ct., Greens-
boro, N. C. 27410. Phone: (919) 294-4324,

8th Combat Cargo Squadron
The 8th Combat Cargo Squadron, 2d
Combat Cargo Group, is trying to locate
enlistees and officers who served with the
squadron for a reunion to be held in Octo-
ber 1987,
Please contact the address below.
DuBose "Doc"” Egleston
Box 124
Rockbridge Baths, Va. 24473

Class 43-C
| would like to hear from members of
Class 43-C (Eagle Pass, Goodfellow, and
Stamford) for the purpose of planning a
reunion.
Please contact the address below.
Thomas J. Shotwell
15123 Concord Dr.
Dale City, Va. 22193
Phone: (703) 670-8992

Class 54-E
| would like to hear from members of
Class 54-E who would be interested in hav-
ing a reunion.
Please contact the address below.
Maj. Gen. Neil L. Eddins, USAF (Ret.)
2500 Chandler Ave.
Suite 3
Las Vegas, Nev. 89120
Phone: (702) 739-7719

81st Tactical Fighter Squadron
| am trying to organize a reunion that
would be held this summer for former
members of the 81st Tactical Fighter
Squadron who served at Hahn AB, Ger-
many. | would like particularly to hear from
pilots of the 196365 era.
Please contact the address below.
Rollo Elam
6 Spooks Branch Rd.
Asheville, N. C. 28804
Phone: (704) 253-6136

Coming in March . . .

SOVIET AEROSPACE
ALMANAC

Comprehensive analysis of mili-
tary organization and armed
forces of the USSR, including
charts and data plus Jane’s Gal-
lery of Soviet Weapons Systems.

Closing for advertising
is January 23, copy by
February 4.

ST

COLLECTOR...

Qur durable,
custom-designed
Library Case, in
blue simulated
leather with silver
embossed spine,
allows you to
organize your
valuable back
issues of

AIR FORCE
chronologically
while protecting
them from dust
and wear.

e — - - -

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

\_ .
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AFA CHAMPLUS® ... . Strong Protecti

When a Single Accident or lliness Could Cost You Thousands of
Dollars, You Need AFA CHAMPLUS®. . . for Strong Protection
against Costs CHAMPUS Doesn’t Cover!

For military retirees and their dependents . . . and dependents of
active-duty personnel . . . more and more medical care is being
provided through the government CHAMPUS program.

And, of course CHAMPUS pays 75% of allowable charges.

But today’s soaring hospital costs—nearly $550 a day in some
major metropolitan medical centers—can run up a $20,000 bill
for even a moderately serious accident or iliness.

Your 25% of $20,000 is no joke!

AFA CHAMPLUS® protects you against that kind of financial catas-
trophe and covers most of your share of routine medical expenses
as well.

R R P E = = ———— 5 — ]
HOW AFA CHA{ngUSt.-approved Residential Treat-
CHAMPLUS® WORKS 4) rungnto 3eg g:nys care per insured per
FOR YOUI year and up to 60 days lifetime in a

CHAMPUS-approved Special Treat-
WHO IS ELIGIBLE?

ment Facility.
1) All AFA members under 65 years of

5) Up to 5 visits per insured per year to

Marriage and Family Counselors under
age who are currently receiving mili-
tary retired pay and are eligible for

conditions defined by CHAMPUS.
benefits under Public Law 89-614
(CHAMPUS), their spouses under age

YOUR INSURANCE
IS NON-CANCELLABLE

As long as you are a member of t
Force Association, pay your premiu
time, and the master contract rem:
force, your insurance cannot be
celled.

ADMINISTERED BY
YOUR ASSOCIATION . . .
UNDERWRITTEN BY
MUTUAL OF OMAHA

AFA CHAMPLUS® insurance is a
istered by trained insurance profess
on your Association staff. You get pt
reliable, courteous service from f
who know your needs and know
detail of your coverage. Your insure
underwritten by Mutual of Omah
largest individual and family health
ance company in the world.

AFA OFFERS YOU HOSPIT
BENEFITS AFTER AGE 65

Once you reach Age 65 and are ct
under Medicare, AFA offers you
tion against hospital expenses no
ered by Medicare through the Seni
Benefit Plan of AFA Hospital Inde
Insurance. Members enrolled il
CHAMPLUS® will automatically n
fullinformation about AFA’s Medicai
plement program upon attainment.
65 so there will be no lapse in cow
However, no Medicare supplement
fits can be issued to residents ¢
state of Georgia.

65 and their unmarried dependent
e Colloun, (Ther o saia Gucar: ARACHAMELUS® BENEEITSCHEDULE
tions for older age children. See "Ex- Gare SHANPUS ERy8 AFA CHAMELUS® Pay:
ceptions and Limitations™) For Military Retirees Under Age 65 and Their Dependents
2) All eligible dependents of AFA mem- | |ypatientcivilan ~ GHAMPUS pays 75% of allowable  CHAMPLUS® pays the 25°
e o ol duty Ealbe doven, | omoms " chase. T T lovs e o
! ) covered by ;
unmarried dependent children under Inpatient military  The only charge normally madeis ~ CHAMPLUS® pays the
29;»‘ 2160l' age 23e|f Itnocr?”eiga {TTSI'G hospital care a $i7.30 per %ay Cs’?lzs&sl;%rg:e fee, ?7.% per day subsistence
re some exceptions for older not covered by ; ee. .
age children. See "Exceptions and Outpatient care CHAMPUS COVERS 75% of outpa- CHAMPLUS® pays the 25¢
Limitations™.) tient care fees after an annual of allowable charges not
deductible of $50 per person ($100  covered by CHAMPUS afte
maximum per family) is satisfied. the deductible has been
EXCEPTIONAL ) ~ saisfied.
BENEFIT PLAN For Dependents of Active-Duty Military Personnel
(See chart at right) &%apt;te?l civilian CHA}MPUS é:ays allll co;Jar?gn i CHAlMF' U ?ﬂ a%ays tge
i al care services and supplies furn reater of $7.30 per day or
E‘%l;ﬂ :iﬁfiEsacﬁsil'ﬁfsigfﬂlﬁ?ggi‘g ;g: by a hospital, less $25 or $7.30 glzslot the reasonable hos-
up to a four-year period. per day, whichever is greater. tacar:\ar 86 g_ol covered
Inpatient military The onlg charge normally made CHAMPLUS® pays the
ospital care s a $7.30 per day subsistence .30 per day subsistence
PLUS THESE hospital is a $7.30 per d bsi $7.30 ist
fee, not covered by CHAMPUS. fee.
SPECIAL BENEFITS R Outpatient care CHAMPUS covers 80% of out- CHAMPLH&O pays the 209
1) Up to 45 consecutive days of in-hospi- patient care fees after an annual of allowable charges not
tal care for mental, nervous, or emo- deductible of $50 per person (100  covered by CHAMPUS afte
tional disorders. Qutpatient care may maximum per family) is satisfied. thelgreducﬁble has been -
include up to 20 visits of a physician or satisfied,
$500 per insured person each year. E%Tgagu;lr’gggli&ﬂaqﬂrsv Ger emergeney Ioon treatment, doctor bills, pharmaceutice
2) il;l1p atos ﬁti)”g(ajyﬁ S?Sri?\ pa’; ;.23:’; red per year There are some reasonable limitations and exclusions for both inpatient and outpatien:
3) Up to 30 days ca?e SoF i)r’isure dipéE coverage. Please note these elsewhere in the plan description.
year and up to 60 days lifetime in a




gainst Costs CHAMPUS Doesn’t Cover

'PLY TODAY!

" FOLLOW THESE STEPS

;e either AFA CHAMPLUS® Inpatient
1ige or combined Inpatient and Out-
t coverage for yourself. Determine
yverage you want for dependent
ers of your family. Complete the en-
| application form in full. Total the
am for the coverage you select from
emium tables on this page. Mail the
ation with your check or money
for your initial premium payment,
le to AFA.

PREMIUM SCHEDULE

Plan 1—For military retirees and dependents (Quarterly Premiums)
Inpatient Benefits

Member’s Attained Age Member Spouse Each Child
Under 50 $21.88 $27.35 $14.85
50-54 $32.70 $40.88 $14.85
55-59 $39.78 $49.73 $14.85
60-64 $45.80 $57.25 $14.85
Inpatient and Qutpatient Benefits
Under 50 $30.82 $36.98 $37.13
50-54 $42.35 $50.82 $37.13
55-59 $56.01 $67.21 $37.13
60-64 $64.48 $77.38 $37.13

Plan 2—For dependents of active-duty personnel (Annual Premiums)

EPTIONS & LIMITATIONS

rage will not be provided for condi-
for which treatment has been re-
d during the 12-month period prior
: effective date of insurance until
«<piration of 12 consecutive months
surance coverage without further
nent. After coverage has been in

for 24 consecutive months, pre-
ng conditions will be covered re-
2ss of prior treatment. Children over
1(age 23 ifincollege) will continue
eligible if they have been declared
acitated and if they were insured
T CHAMPLUS® on the date so de-
d. Coverage for these older age
en will be provided at slightly higher
_upon notification to AFA.

LUSIONS

slan does not cover and no payment
be made for:

tine physical examinations orimmu-
ons

miciliary or custodial care

ntal care (except as required as a
ssary adjunct to medical or surgical
nent)

utine care of the newborn or well-
care

juries or sickness resulting from
red or undeclared war or any act
of

Iries or sickness due to acts of inten-
| self-destruction or attempted sui-
while sane or insane

:atment for prevention or cure of al-
lism or drug addiction

e refraction examinations

isthetic devices (other than artificial
; and artificial eyes), hearing aids,
pedic footwear, eyeglasses and con-
enses

yenses for which benefits are or may
ayable under Public Law 89-614
\MPUS)

Inpatient Only ) None $ 9.68 $ 594
Inpatient and Outpatient None $38.72 $29.70
APPLICATION FOR AFA CHAMPLUS" Group Policy GMG-FC70
Mutual of Omaha Insurance Company
Home Office: Omaha, Nebraska
Full name of Member
Rank Last First Middle
Number and Street City State ZIP Code
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:

[ 1 am currently an AFA Member. ] I enclose $18 for annual AFA membership dues
(includes subscription ($14) to AIR FORCE Magazine)

PLAN & TYPE OF COVERAGE REQUESTED
Plan Requested [[] AFA CHAMPLUS* PLAN | (for military retirees & dependents)
(Check One) [ AFA CHAMPLUS PLUS* PLAN Il (for dependents of active-duty personnel)

Coverage Requested [] Inpatient Benefits Only
{Check One) 1 Inpatient and Qutpatient Benefits

Person(s) to be insured [1 Member Only
(Check One) [] Spouse Only
] Member & Spouse

[J Member & Children
[] Spouse & Children
[ Member, Spouse & Children

PREMIUM CALCULATION

All premiums are based on the attained age of the AFA member applying for this coverage. Plan | 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) premium for spouse (based on member's age) s
Quarterly {annual) premium for children @ § %

Total preml I d §

It 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 for this coverage, | understand and agree that (a) coverage shall become effective on the last day of the
calimuar month during which my application together with the proper amount is mailed to AFA, (b) only hospital

s (both inp and ) or other CHAMPUS- Eprl’(‘l\rﬂd services uommenclng alter the elfective
dale of insurance are covered and (c) any conditions for which | or my eligible dependents tor
advice or have laken prescribed drugs or medicine within 12 months I.:;rh:;r 1o the effective date of lh|s lnsurancs coverage
will not be covered until the expiration of 12 consecuhve months o tr\suranca covarage without medical treatment or
advice or having laken pwscnbecl druPs or forsuch itions. | also and agree that all such pre-

ered after this insurance has bean in eflect for 24 consecutive months.

Date 19

Member's Signature Form 6173GH App

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 1-87
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Bob Stevens’

"There | was...

AsTHE STARLIFTER HITE THE H,0
\T STARTS "HYDROPLANING -

LIKE MOST "THERE \ WAS 22,
THIS STORY 14 TRUE. A C-141 HAZ
FOLLOWED A THUNDERZSTORM IN-
TO AN OVEREGEAS BASE WITH A

BARELY ADEQUATE RUNWAY.
MIX A BEHEMOTH AIRCRAFT WITH
MINIMAL RUNWAY LENGTH, ADD

WATER 4nd. ..

A FEW MOMENTS LATER TUE
LOCAL M.P. CETACHMENT (VES, THEY
WERE ARMY ) GETS A CALL-

QUICK! aAgeiickiLe!
AN AIRPLANE RAN
OFF THE RUNWAY -
INVESTIGATE 1T/

=

/:\uro ACCIDEMT

T FORMS

y ﬂ.}ﬂ"' -

ERAH & CUSE
ME . WHICH ONE
OF YOU 15 TUE
PILOT 2

120

WELL,AH, SIR,
CAN | SEE YOUR
AW .. PILOTS

LICENZE Z

WHAT THE © # Mx !
YOU GONNA 5
BOY, GIVE UM A’ |
TICKET FER FPARKIN
ON THE GRASS Z

AIR FORCE Magazine / January 1987



The multimode Collins ARC-182 replaces four separate radios to provide a single tri-service
communications terminal. B Widely used in Navy aircraft, the ARC-182 delivers multiband coverage of
VHF-FM/AM and UHF-FM/AM frequencies. Available options enable multi-channel scanning and/or voice
Satcom. It has 11,960 channels in the 30 to 400 MHz AM/FM frequency range. l The compact Collins ARC-182
completely integrates communications with close air support, air traffic control, military and NATO forces
and maritime operations. M The unit offers built-in or remote control operation. Optional configurations
can be controlled from a MIL-STD-1553 multiplex data bus. It features built-in test to the module level for
quick, easy maintenance. Dual installations provide redundant, full-band coverage. M For information
contact: Collins Defense Communications, Rockwell International, 350 Collins Road N.E., MS 120131, Cedar
Rapids, lowa 52498, US.A. (319) 3951600, Telex 464-435, Collins ACCD: The Electronic Combat Specialists.

COLLINS ARC-182.
DINING FORCES.

&

Rockwell
International

‘to business




THEF-15: KEY PLAYER
ON THE USAF TEAM.

THE MISSION: FLY FAR BEHIND
THE BATTLE AREA TO DENY AN
ENEMY THE MEANS AND WILL
TO CONTINUE AN ATTACK.
Deep interdiction is a crucial U.S.
Air Force mission. Why? Because
hostile forces are brought

closer to defeat when denied the
resources to continue.

£1985 McDonnell Douglas Corparation

A strong defense for America
means that the Air Force must
be able to go deep when neces-
sary. The mission requires a
plane that can fight its way to
and from the target through

mission. The Eagle’s range gets
it deep. Its sensors guide it over
enemy terrain in any weather,
day or night, with a payload
large enough to do the job. Its
speed, maneuverability, counter:

hostile skies, in any weather, day measures and air-to-air weapons
or night, then deliver its payload get it back safely.

For a strong defense, America
counts on the Air Force.
And the Air Force counts on
the F-15 Eagle.

with precision on high-value,
rear-echelon targets.

The Air Force chose the F-15E
for this deep interdiction






