UST 1987/$2

Internatigial

Perspeciigk

Wh C‘NATO Needs
A Conventional

Defense
Airpower in
Southwest Asia

Thunder at Crow
Valley




cantly aheadof the
NV-144R. A high performance. high

payload vehicle using composites for

reliability and low cost. Top speed of 550

knots—from sea level to 52,000 feet. Range Marine Corps- and-AirFome-.

exceeding 1000 nm. With a payload of 300
Ibs. or 11 plus cubic feet.

Meets DoD requirements for a variety
of recce missions. On-board GPS provides
precision guidance and targeting informa-

© 1987 Northrop Corporation

NORTHROP

Making advanced technology work

Ventura Division, 1515 Rancho Conejo Blvd.
Newbury Park, CA 91320 USA



Now in production for the Marine Corps and Air Force,
TAOC/MCE equipment — Tactical Air Operations Modules
AN/TYQ-23 ... gives commanders unprecedented capability.

Control of awcrall and SAMs lor delensive and olfensive
aperalons

Interoperability with U S, and Alhed G syslems vin standard
digital data bnks (TADILS AB/C ATDL- 1, NATO Link 1)

Flexiblity and sustained operations with modular design
distnbuted archilecture, aulomatic system reconhiguration
around baltle damage or equipment maliunction

AN/TYQ-23 — now in production atler successthul operational
leraly Mroven performance ... where it counts ... in the

hands of the users

For turther intormation contact Busimess Dovelopmen,
Lillon Data Systems, Van Nuoys, Calitorma. (818) 9024401

Proven
Performance —
Not Promises!

Litton
Data Systems




CAPE COD AIR FORCE STATION,

MASSACHUSETTS

DI (1D

og O 0 e dete
0 3,00 es from e
ateg] ocated pha
AT allatio

BEALE AIR FORCE BASE, CALIFORNIA

O s
ong 0 es a
pta ach outo
d State . P3
! and 0
2 d 0 qua
1] 1)
dup e most ad
of these phased arra
(] A .l' o0
defe electro
D e and co
e ery beg p
3 0 p
dorado A
3 0



ELDORADO AIR FORCE STATION, TEXAS

of schedule and under budget.

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

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

ROBINS AIR FORCE BASE, GEORGIA

Raytheon

Where quality starts with,

undamentals




Garrett Electronic Systems are
found on nearly every aircraft flying.

Military fighters and transports
rely on Garrett air data computers to
provide accurate flight information.

Over ninety percent of the free
world's aircraft depend on Garrett

llied

controls for cabin pressure.

Garrett fuel control and flight man-

agement systems contribute to more
efficient aircraft operations.
For customers worldwide, we also

design engine accessories, thrust man-

agement systems and engine health

monitoring. Whatever your next project,

Garrett Electronics will make it fly.
Garrett AiResearch Electronics

Systems Division, P.O. Box 38001,

Tucson, Arizona 85740-8001.

(602) 469-6612.

THE ULTIMATE EFFICIENCY IS RELIABILITY.

GARRETT

Signal Technologies



AUGUST 1987
VOLUME 70, NUMBER 8

ARFO

LISHED BY THE AIR FORCE ASSOCIATION

RCE

Page 66

About the cover: An F-4E from
the 51st TFW at Osan AB, Korea,
is prepared for a sortie during a
Cope Thunder exercise. A spe-
cial section on “The Interna-
tional Perspective” begins on

p. 38.

Special Section: The International Perspective
Midnight at the Ball / Editorial by John T. Correll 6
It's time for allies to unmask and face their actual interests.

Why NATO Needs a Conventional Defense / By John T. Correll 38
In Europe, the issue of the imbalance of forces moves to the front burner.

The Global View From Paris / By James W. Canan 48
The Paris Air Show reveals a growing trend toward allied cooperation.

Thunder at Crow Valley / By Dave Griffiths 52
Cope Thunder strives for realism to help tactical aircrews hone their skills.

Mexico: Our Distant Neighbor / By Gen. T. R. Milton, USAF (Ret.) 58
More than a common border divides the US from this troubled land.

Airpower in Southwest Asia / By Maj. Gen. Davis C. Rohr, USAF 66
Thorny logistics problems confront the US in this strife-torn region.

Airpower, Italian Style / A Special Report 72
“Devoted to NATO” epitomizes the mission of the Italian Air Force.

Features

Strategic Connections in Space / By Edgar Ulsamer 78
At SAC, reliance on space technology has become pervasive and inescapable.
Viewpoint: The Lavi Decision / By Gen. T. R. Milton, USAF (Ret.) 87
Proponents of Israel’s new fighter are heading for a clash with the Pentagon.

The Coming of the German Jets / By Lt. Col. Donald R. Baucom, USAF 88
The Me-262 forced the Allies to look for nonjet solutions.

Teamwork at Its Best / By James A. McDonnell, Jr. 96
A profile of the Air Force Academy’s Qutstanding Squadron.

Jane’s All the World’s Aircraft Supplement / Compiled by John W. R. Taylor 97
Valor: Giant in a Jug / By John L. Frisbee 105
Neel Kearby scored an impressive twenty-two victories in just six months.

The AFA Nominees for 1987—88 / By Catherine A. Storm 106
Departments

Airmail 9 Senior Staff Changes 34 Intercom 109
Capitol Hill 16 Index to Advertisers 37 Unit Reunions 115
In Focus.. . . 21 Airman’s Bookshelf 94 Coming Events 115
Aerospace WO\rld 26 Valor 105 TherelWas... 120

AIR FORCE Magezine (ISSN 0730-6784) August 1987 (Vol. 70, No. 8} is published monthly by the Air Force Association, 1501 Lee Highway, Arlington, Va.
22209-1198. Phone (703) 247-5800. Second-class postage paid at Arlington, Va , and additional mailing olfices. Membership Rate: $18 per year; $48 for three-
year bership Lite $300. P rate: $18 per year; $25 per year additional for postage to forelgn addresses (except Canada and Mex-
ico, which are $8 per year additional). Regular issues $2 each. Special issues (Soviet A Al USAF Al issue, and Anniversary issue} §5
each. Change of address requirés four waeks notice. Please include mailing label. POSTMASTER: Send change of address to Air Force Association, 1501
Lee Highway, Arlington, Va. 22209-1198. Publisher no ibility for licited lal. Trad, L | d by Alr Force Association. Copy-
right 1987 by Air Force Associallon. All rights reserved. Pan: ican Copyright G i

AIR FORCE Magazine / August 1987



AN EDITORIAL

Midnight at the Ball

By John T. Correll, EDITOR IN CHIEF

ISTORICAL timelines are seldom apparent to us as we
H cross them. We were well into the 1980s, therefore, when
the realization set in that the period we called “the postwar
era” had ended in the 1970s. This distinction is more than
playing around with words and labels. It recognizes fundamen-
tal change from the world order that prevailed in the decades
following World War II, and it carries an implicit warning that
we should take a fresh look at some of our long-held assump-
tions and arrangements.

The new US national strategy begins with acknowledgment
that a different period has begun in world affairs, and it identi-
fies several significant signs that the postwar era is over.
Among these signs of basic change, four stand out: a decline in
the relative influence and power of the United States, the
economic resurgence of the war-torn nations of Europe and
Asia, the achievement of strategic nuclear parity by the armed
forces of the Soviet Union, and the emergence of threats to
global stability from the Third World.

It is not much of an oversimplification to say that postwar
thinking viewed the international balance of power as being
essentially bipolar—the danger of aggression by the Soviet
Union contained by the preeminent strength of the United
States, with the other nations grouping around or behind one of
the superpowers and hoping for the best. The world today is
considerably more diversified. The United States no longer
holds the dominant position it once did. The US and the Soviet
Union are roughly equivalent in their military capabilities. The
likely sources of trouble—and the potential power to respond
to it—are spread around the world to a far greater extent than
they were at mid-century.

The United States is still a strong global power with vast
global interests. It cannot retreat into isolationism. Neither
can it police the world alone. This leads to the inescapable
conclusions that the US must conduct its international affairs
in cooperation with allies and that its dependence on those
allies is greater than it was in the past.

The major Atlantic nations are mutually pledged through
NATO to the defense of Europe, and the US is party to a
number of bilateral treaties in the Pacific. Even in the early
postwar era, it was more or less assumed that allied forces
would fight alongside Americans in any major conflict.
Nevertheless, discord continues about broader responsi-
bilities.

Japan and the West Europeans, for example, interpret their
obligations in a regional sense—and often a limited one at
that—even though their interests are manifestly global. These
nations entered World War 11 thinking of themselves as global
powers, but came out of it with their homelands in ruin and
their holdings abroad either gone or going. They concentrated
on rebuilding with American help and recast their ambitions on
a smaller scale.

Germany and Japan were allowed to rearm only within spec-
ified restrictions. And in the early days, the US worked hard to
keep NATO’s focus on Europe. It did not want the new alliance
embroiled in the breakup of European colonial empires in

Africa and Asia. These events reinforced the concept of a
limited role for the allies.

The postwar recovery of these nations was completed long
ago. Japan and Germany are giants in world trade. Interna-
tional stability and access to foreign resources are as important
to the Europeans and Japanese as they are to the United
States. Despite this, global protection of free world interests is
left substantially in US hands, just as it was in the postwar era.

The allies, having seen US foreign policy swing around over
the years like a weather vane, are reluctant to heed American
calls to join the crusade. Their deeper reluctance, however, is
in financing of global forces. So far, the US has been willing to
dig deeper into its pockets for defense than the allies have, but
this willingness is wearing thin.

One nation that can and should do more for the common
defense is Japan. Its postwar principles permit deployment of
armed forces only in tightly prescribed roles close to home—
but allow Japan to enjoy the benefits of a full global defense
provided by the United States. Japan is finally raising its de-
fense spending above one percent of GDP, which is still an
inadequate contribution from the world’s second-ranking eco-
nomic power.

Then there is the so-called “nuclear allergy” problem. Some
allies not only excuse themselves from global responsibility
but also make a point of their distaste for the US strategic
nuclear deterrent, which has kept Soviet military power at bay
to the advantage of all. It has sometimes been convenient for
Europeans to depict themselves as caught—almost as neutrals
with no stake in the contest—in the middle of a power struggle
between the superpowers. In this instance, we may be ap-
proaching midnight at the ball, the hour when the masks come
off.

The possibility of sweeping theater arms reduction has ex-
posed the degree to which Europe relies on nuclear weapons
for protection. (See “Why NATO Needs a Conventional De-
fense,” p. 38.) This has compelled the Europeans to take an
unfiltered look at the threat posed to them by the Soviet Union
and the Warsaw Pact and consider their options for response.
In the future, it will be harder to pretend that nuclear weapons
have been an abomination foisted on them by the Americans.

The concepts of the postwar era were good for their time.
They worked. They kept the peace. But the circumstances of
the new era in world affairs require a different set of concepts,
reflecting the changes that have taken place. The United
States, as the strongest and wealthiest of the allies, will have to
carry the heaviest load in the new era. It cannot withdraw
support from its alliances in either Europe or the Pacific. It is
the obvious leader of the allies, but it cannot dictate policy to
them. They must see on their own what needs to be done and
then do it.

It will help if the allies unmask long enough to acknowledge
their real interests in this new era and recognize their responsi-
bility for involvement in defense of those interests. Their fu-
ture, like that of the United States, lies in the mutual support of
allied nations. u
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It’s Basic

It was with (thirteen and one-half
years later) fond memories that | read
your super article on Air Force basic
training (see “It's Basic,” June '87 is-
sue, p. 94). | went through “basic” in
1973, right out of high school. | re-
member crying myself to sleep those
first few nights—no macho act for me.
| was scared! | was later assigned di-
rectly to the motor pool at Lackland
AFB, Tex., so for the next year | never
really left basic.

I have since returned to college on
an AFROTC scholarship and have
been flying helicopters for nine years.
It’s a far cry from Lackland in many
ways, but BMTS prepared me for
many ordeals to come in my Air Force
career, not the least of which was get-
ting through college.

Thanks for the memories, and
thanks to all the “males and females”
who make up the instructor corps at
Lackland. Keep up the good work—
the rest of the Air Force is counting on
you!

Capt. Alan D. Resnicke,
USAF
Hill AFB, Utah

Bob Titus

| enjoyed reading John Frisbee's ac-
count of Bob Titus's double kill in
1967, and it's good to know he is still
thinking about the air-to-air problem
(see “Two Days in May,” June '87 is-
sue, p. 102). However, | would like to
correct the record on why there was
no gun in the F-4.

it was a conscious USAF decision,
made when they decided to embrace
the Navy fleet-defense, all-weather in-
terceptor designed for head-on en-
gagement of nuclear bombers in-
bound to the fleet in a sterile environ-
ment at sea. It's true that many “whiz
kids” did not know about the defi-
ciency of such a system for close-in
combat, but a lot of Air Force senior
officers had written off air-to-air close
combat and chose not to intervene.
That there would never be another
“dogfight” was popular wisdom when
DoD embraced a nuclear-tripwire phi-
losophy. I'm sure Bob remembers the
memorandum from a famous confer-
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ence at TAC, wherein it was decided to
take the gun out of the F-105.

At that time, our Air Superiority So-
ciety campaigned in Washington to
force a gun into the F-4E and the FX
(F-15) and the VFX (F-14). Also, two
whiz kids, namely Dr. Tom Cheatham
and Dr. Alain Enthoven, embraced our
logic and helped make it happen. . . .
On the uniformed side, we had a bun-
dle of help from Maj. Gen. Sailor
Agan, Col. Bones Marshall, Lt. Col.
Bob Pursley, Maj. Guy Hairston, and a
host of others, including young Bob
Titus.

The bottom line—the fighter folks
did not stand and fight when they
should have. Also, history may be re-
peating itself.

Chuck Myers
Chairman

Air Superiority Society
Arlington, Va.

We have just noted with interest the
article in the June '87 issue regarding
Brig. Gen. Bob Titus’s double MiG vic-
tories. Readers may be interested to
know that the aircraft involved in this
incident (F-4C #64-776) is still flying
with the Oregon Air National Guard’s
142d Fighter Interceptor Group at
Portland ANG Base.

The victories described in the arti-
cle are not the only ones for -776. It
was involved in an earlier victory over
a MiG-21 on April 23, 1967, while
being flown by Maj. Robert Anderson
and Capt. Fred Kjer. This victory was
with an AIM-7.

Upon its retirement, -776 has been
requested for retention and historic
preservation by the Oregon Military

Do you have a comment about a
current issue? Write to “Airmail,”
A Fornce Magazine, 1501 Lee
Highway, Arlington, Va. 22209-
1198. Letters should be conclse,
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.

Museum. Display of the aircraft will
be inside. If any readers have photo-
graphs of this aircraft while it was in
service with the 389th TFS, we would
like to hear about it.

Terrill M. Aitken

Curator

Oregon Military Museum

Camp Withycombe

Clackamas, Ore. 97015

The Campaign Hat

Re: The “Airmail” letter from Lt.
Col. Claude C. Sturges, USAF (Ret.),
in the June 87 issue concerning the
article “Airing It Out at Edwards” in
the April '87 issue.

I'm not sure Colonel Sturges was in
the same Army Air Corps that | was
when he says the campaign hat was
discontinued in 1939. During the
years 1939 and 1940, we “troops” at
Kelly Field, Tex., were issued and wore
the campaign hat, along with the reg-
ular garrison cap. A blue braid on the
hat with an orange tassel indicated
you were Army Air Corps enlisted.
Gold braid with a gold tassel indicat-
ed you were an officer, and you
“troops” had better not forget to
salute.

CMSgt. Noble C. Wyninegar, Sr.,
USAF (Ret.)
San Antonio, Tex.

Insignia Error

| found your article “Stars on the
Wing” (June '87 issue, p. 78) to be
interesting, informative, and quite ac-
curate, with one exception.

In 1840, the insignia was not
“removed from the upper and lower
left sides of the wings.” More accu-
rately, the insignia was removed from
the upper right and lower left sides of
the wings.

| always enjoy every edition of your
magazine. Keep up the good work.

Maj. Walter W. Czerwinski,
USAF (Ret.)
Colorado Springs, Colo.

® Because of an editing error, the
word “right” was inadvertently
dropped from the text. The sentence
should have read that the insignia was
“removed from the upper right and
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lower left sides of the wings,” as
Major Czerwinski points out.—THE
EDITORS

Pinning the Colonel

Re: The “Airmail” letters from Col.
Lawrence J. Cahill, USAF, and Lt. Col.
J. Philip Ruhiman, USAF (Ret.), in the
June '87 issue about the photo of Col.
Raymond J. Bartholomew in the April
'87 issue.

Colonel Cahill and Colonel Ruhl-
man objected to the “pinning” of
Colonel Bartholomew with Soviet Air
Force shoulder boards. | hope they
were being facetious. If not, | feel sor-
ry for them.

How can anyone take themselves
that seriously?

Lt. Col. L. E. McCarthy,
USAF (Ret.)
Camarillo, Calif.

Off the Mark?

Because | worked for a major airline
for a number of years, | found C. V.
Glines's article “What Has Happened
to the Airlines?” to be a very interest-
ing and essentially accurate assess-
ment (May '87 issue, p. 62). However, |
think that he is substantially in error
on one point—the deterioration of air-
craft maintenance quality. He at-
tributes the heavy fines by the FAA
against major airlines to “outright
dereliction on the part of mechanics
and ground crew supervisors.” That
is totally off the mark.

Colonel Glines should be aware
that all airlines have a substantial air-
craft management staff with a hier-
archy of managers, directors, and
vice presidents. These people draw
substantial salaries to be responsible
for organizing and controlling the re-
sources to produce a safe and sound
aircraft maintenance operation that
complies fully with FAA regulations.
This is where the dereliction has oc-
curred, not at the mechanic and su-
pervisor level.

A modern jet transport is a huge
and highly complex machine. To keep
it operationally safe requires thou-
sands of specific, periodic inspec-
tions of structure and components to
assure their sound condition. The way
to know the status and due date of
these inspections is to have a system
of meticulous records, to forecast
when inspections are due, and to plan
aircraft routing so that the required

maintenance can be scheduled and
accomplished on time.

Many components on the aircraft
have a legally limited life, after which
they must be removed for overhaul or
discarded as scrap. When these in-
spections or operational life limits are
overflown because of poor records or
poor scheduling controls, the mainte-
nance safety and reliability of the air-
craft is seriously jeopardized. These
functions are the responsibility of air-
craft maintenance management, not
the mechanics. This is where the der-
eliction of duty has occurred, and this
is why the FAA has levied such heavy
fines for poor recordkeeping. Good
records and accurate scheduling
control of maintenance are the foun-
dation of aircraft maintenance quality
and reliability.

Deregulation and the resulting cost
competition have put heavy pressure
on aircraft maintenance manage-
ment to cut costs. One means has
been to reduce personnel in mainte-
nance “administrative” areas—such
“non-wrench-turners” as planners,
schedulers, recordkeepers, and qual-
ity analysts. This is where the quality
of records and the quality of schedul-
ing and control begin their decline.

Another area subject to severe cost-
reduction pressures is spare parts in-
ventory. Spare parts and operating
components for modern jet trans-
ports are extremely high-cost items.
Maintaining a high inventory of
spares at operating stations is a high-
cost investment. When inventory is re-
duced to bare bones, often a part is
not available when and where need-
ed, and the delays and cancellations
for maintenance rise substantially.
Also, there is a heavy temptation to
avoid changing the questionable part
and to keep the aircraft flying in less
than best operating condition.

But this is a policy determined by
management, not a mechanic. All of
these factors put aircraft mainte-
nance management in a severe
squeeze to keep costs down, yet pro-
vide safe and reliable aircraft opera-
tion.

As with the air controller shortage,
the system is safe, but the margin of
safety and reliability is down signifi-
cantly. . ..

Lt. Col. Harry H. Young,
USAF (Ret.)
Portola Valley, Calif.

Chagrined Chaplain

Having read your very comprehen-
sive Air Force Almanac (May '87 is-
sue), | am a bit chagrined to find that
the Air Force Chaplaincy has been
recognized by total omission. It is the
only action agency in your otherwise
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superb list highlighted by neglect.
There is only a three-word reference
to the strong, supportive moral pres-
ence of the Chaplaincy in the report
on the Air Force District of Washing-
ton on page 165 of the May issue.
After twenty-eight years in the Air

Force and well over half that time in
support of AFA, | have a difficult time
with what | perceive and hope is an
oversight.

Col. John A. Doonan, USAF

Command Chaplain

Hq. ESC

San Antonio, Tex.

F-4 Display

A decision has been made to place
F-4D-29-MC 66-7463 on permanent
display at the Air Force Academy in
Colorado Springs, Colo. It has been
documented that six confirmed MiG
kills were scored in this aircraft dur-
ing the war in Southeast Asia. There is
no other USAF aircraft that scored
more than three confirmed kills dur-
ing the war. Therefore, 66-7463 is of
tremendous historical significance.

Since aircraft at the Air Force Acad-
emy are displayed outdoors, there is
serious concern that 66-7463 will be
subjected to deterioration from the
elements. It is felt that an aircraft of
this historical importance should be
displayed at the Air Force Museum in
Dayton, Ohio, where indoor display
facilities are available for protection
from the elements. This would also
allow many more people to view the
aircraft.

Itis highly desirable that an F-4 MiG
kill aircraft be on display at the Acade-
my. There are currently six in storage
at Davis-Monthan AFB, Ariz., that
could be used for this purpose.

It is hoped that the decision to dis-
play 66-7463 at the Air Force Academy
will be reconsidered and an appropri-
ate substitute can be made.

William R. Peake
Addison, Il

Wright-Pat Fly-In

Wright-Patterson AFB, Ohio, and
the Air Force Museum are helping the
US Air Force celebrate its fortieth an-
niversary by cosponsoring an Air
Force Anniversary Fly-In on Saturday,
September 12, 1987.

Located at Wright-Patterson AFB,
northeast of Dayton, Ohio, the Air
Force Museum houses the world's
largest collection of military aircraft.
Plans have been made for aircraft to
land, and transportation to the Air
Force Museum will be available.
There will be no charge for registra-
tion, landing, transportation, or ad-
mission.

Wright-Patterson AFB is not open
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for general aviation use and is not
being opened for such use on a reg-
ular basis. An exception has been
granted for this event only. Due to the
complexities involved, no rain date
can be established.

Specific details of arrival and de-
parture routes will be sent to those
pilots interested in attending. Wright-
Patterson AFB will open its runways
to the public from 9:00 a.m. to 7:00
p.m. All-day shuttle service will be
available to and from Patterson Field
and to and from the Air Force Muse-
um. No aircraft maintenance will be
available.

If you are interested in attending
this special, truly memorable event,
please contact the address below.

Air Force Anniversary Fly-In
2750th Air Base Wing/OTM
Wright-Patterson AFB, Ohio
45433-5000
Phone: (513) 257-2383

RFC Cemetery

Fort Worth, Tex., is unusual in that it
has a cemetery for World War | avi-
ators who were Canadian and British
pilots in the Royal Flying Corps. Be-
tween October 1917 and April 1918,
thirty-eight RFC pilots were killed in
training accidents here, and twelve
are buried in the Royal Flying Corps
Cemetery.

In 1986, | organized a memorial ser-
vice that received international atten-
tion from as far away as Paris, France.
In 1988, our organization hopes to put
on an even bigger memorial service
as a tribute to these heroes on the
seventieth anniversary of their
deaths.

Although well maintained, the im-
pressive main monument lost its large
bronze RFC top because of vandalism
shortly before last year's ceremony.
We are interested in hearing from WW
| aviation buffs who might like to at-
tend and from British and Canadian
officials in hopes that an honor guard
might be provided. We also believe
that the RFC bronze ornament may be
a standard British military issue item
that could be obtained through their
war graves people, but we are in need
of an address to contact. We also
hope to locate biplane owners who
would be interested in participating in
a flypast.

The next ceremony is tentatively set
for Memorial Day 1988. Interested in-

dividuals should write to the address
below.
Griffin T. Murphey
Friends of the RFC
Cemetery
1124 South Lake, Suite D
Fort Worth, Tex. 76104
Phone: (817) 335-9440

Roll Call
| am trying to locate officers and
airmen who served with the 7499th
Composite Squadron at Wiesbaden,
Germany, from 1951 through 1955.
| am a former member of the B sec-
tion of that squadron and have al-
ready located several members. We
would like to put together a reunion.
Please contact me at the address
below.
Robert E. Brewer
10211 Lake Louise Dr, S. W.
Tacoma, Wash. 98498
Phone: (206) 584-3982

| am attempting to locate Sgt. Louie
Otero. He was originally from Phila-
delphia, Pa. | served with him while
stationed at Davis-Monthan AFB,
Ariz., from 1950 until 1954. He is prob-
ably retired now.

Any help readers could give me in
my effort to locate Sergeant Otero
would be greatly appreciated.

Judge Bob Dunn

P. O. Box 1112

Nacogdoches, Tex. 75963
Phone: (409) 560-7755

| have access to a large frontal-view
photograph of a B-17 thatis inscribed
Little Orphan Okie on the right side.
Do any readers have any information
about this plane?
| am also trying to locate a fellow
World War 1l B-25 crew member from
the 81st Bomb Squadron, 12th Bomb
Group, in the CBIl. He is MSgt. Fil-
omeno (Phil) Gonzales, a turret gun-
ner/flight engineer from Floresville,
Tex. His last known Air Force assign-
ment was with B-58s at Peru, Ind.
Rodger E. Deckrow
3838 Seaman Rd.
Alma, Mich. 48801
Phone: (517) 463-3735

| am attempting to locate as many
former 344th Bomb Group personnel
as possible. | would like to get in
touch with anyone from any of the
four squadrons, both aircrews and
ground crews.

We have a reunion pending in 1988.
Please contact me at the address be-
low.

John E. Scott
839 Bellaire Ct.
El Cajon, Calif. 92020

Phone: (619) 466-6967

13



'{"???"’

~—

Nobody gets a
multi-user system up and
growing like AT&T.




Efficient information
networking demands
an expertise in
systems integration.
And nobody knows
more about
integration than AT&T.

In the final analysis, the suc-
cess of multi-user, multi-
tasking computer systems
IR Das less to do with the num-

Sl ber of computers you use
than with their ability to
exchange information eas-
ily and efficiently. Or, more
simply, how well the com-
puters integrate. That’s
AT&T's strong suit.

Clear upward growth.
Through its work in both the
| private and Federal
N sectors, AT&T has acquired
| 2 multi-user systems knowl-
LY edge base that is unchal-

# lenged in the industry This
gives AT&T a unique advan-
tage in the development of
each of its 3B Computer
systems.

Meeting customer needs.
AT&T's accumulated
expertise is evidenced in
the 3B Computers'’ full
support of data communi-
cations standards, data base
management systems, and
comprehensive language
options.

Beyond that, AT&T
provides such systems
integration enhancements
as office automation, remote
file sharing, document
translation, and
mainframe connectivity.

UNIX® expertise.
Every AT&T 3B Computer
solution is 100% compatible
with the optimal operating
system for multi-user, multi-

AT&T 3B Computer Systems Solutions Support:

COMMUNICATIONS STANDARDS:
1) Defense Data Network (TCP/IP) 2) Ethernet* (TCP/IP)
3) Public Data Network (X.25) 4) STARLAN 5) LU6.2

SECURITY: 1) Equipment built to NACSIM 5100A Specifications
2) Trusted Computing Base

DATA BASE MANAGEMENT SYSTEMS:
1) INGRES 2) UNIFY 3) ORACLE 4) INFORMIX

LANGUAGES: 1) C 2) Ada** 3) Fortran 4) Pascal 5) Cobol 6) BASIC

INDUSTRY STANDARD BUS: 1) SCSI 2) VME

*Trademark of the Xerox Corporation

tasking systems—UNIX
System V. AT&T invented
and perfected UNIX, so
nobody is better equipped
to design computers that
utilize its full potential.
The end of obsolescence.
AT&T can deliver a leading-
edge multi-user solution
—and keep it in the
lead—by enhancing it with
cost-efficient, overlaying
technologies. And, as an

© 1987 ATET

Computers with the
future built in.
performance, AT&T can
offer a 24-hour technical
service force for logistic
support and worldwide
equipment maintenance,
So, for computer
integration that meets the
stringent demands of the
military, call on a company
with the special expertise
required to design, install
and maintain multi-user
systems. AT&T
For more details, call
AT&T at1800 2471212,
ext. 897.

L

The right choice.

**Trademark of the US. Department of Defense




CAPITOL HILL

By Brian Green, AFA DIRECTOR OF LEGISLATIVE RESEARCH

Washington, D. C., July 6
Budget Approved

By a vote of 215-201, the House of
Representatives approved a compro-
mise budget resolution that includes
up to $296 billion in defense budget
authority (BA) and $289.5 billion in
outlays. The Senate approved the
measure 53—46. The measure repre-
sents a small decline in defense BA
over FY '87 spending levels—the third
consecutive year in which defense
funding has fallen. According to Con-
gressional Budget Office estimates,
the budget does not meet mandated
deficit reduction goals, raising the
possibility of further cuts in defense
spending later in the session.

The compromise measure makes
the defense figures contingent on
Presidential approval of a tax package
that will raise an additional $65 billion
in revenues over three years. If the
President fails to approve the taxes,
the defense figure would fall to $289
billion in BA and $283.6 billion in out-
lays. President Reagan has repeatedly
stated his opposition to tax increases
and has threatened to veto any appro-
priations bills that reflect the budget
resolution formulas.

Congress Stuck

The budget process on Capitol Hill,
never smooth, seems to be rougher
than usual this year.

® The defense authorization bill is
apparently on long-term hold. Senate
Republicans successfully filibustered
the motion for the full Senate to con-
sider the version of the bill approved
by the Senate Armed Services Com-
mittee (SASC). They object prin-
cipally to the language of the bill that
would give either house of Congress a
veto over a Presidential decision to
move toward a “broad” interpretation
of the ABM Treaty. Such an interpreta-
tion would allow development and
testing of “exotic” SDI technologies.

Senate Armed Services Committee
Democrats and the House Armed Ser-
vices Committee are holding an infor-
mal conference to work out differ-
ences between the SASC bill and the
House bill and thus provide some
guidance to the Appropriations Com-
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mittees. The Senate Republicans
have been excluded from the confer-
ence because of their role in the fil-
ibuster, according to SASC Chairman
Sam Nunn (D-Ga.).

® The defense subcommittees of
the House and Senate Appropriations
committees have no firm target dates
for marking up defense appropria-
tions. June 30 was the legal deadline
by which the House was supposed to
pass all appropriations bills.

Supplemental Unstuck

The FY '87 supplemental appropri-
ations bill has long been stuckin con-
ference, but differences have finally
been resolved. House conferees
agreed to drop arms-control provi-
sions not in the Senate version that
are unacceptable to the White House.

The compromise version also con-
tains $75 million for the Advanced
Launch System (ALS, formerly the
Heavy Lift Launch Vehicle) and $122
million for Air Force Special Opera-
tions MH-53J Pave Low helicopters.
The ALS funding will be fenced pend-
ing submission of a NASA/Air Force
plan describing the ALS program
more fully.

NASA Authorization Limits DoD

The House Science and Technolo-
gy Committee has approved lan-
guage limiting DoD use of the pro-
posed Space Station. The NASA au-
thorization bill states the Space Sta-
tion may be used for “research,
experimentation, and exploratory de-
velopment,” but it may not be used
“by or on behalf of any department or
agency for the purpose of conducting
. . . the operational testing . . . or de-
ployment of any offensive or defen-
sive weapon or weapons system if in
contravention of US laws or treaty ob-
ligations.” DoD has not made public
any specific uses to which it might put
the Space Station, but seeks to leave
its options open.

OTA Report

The congressional Office of Tech-
nology Assessment (OTA) issued a re-
port that stresses the significance of
the Joint Surveillance and Target At-

tack Radar System (Joint STARS) to
the Follow-On Forces Attack (FOFA)
concept for European defense. The
FOFA concept envisions attacks on
second-echelon Warsaw Pact forces
before they have engaged NATO
forces. Joint STARS is intended to de-
tect and designate moving ground
targets well behind enemy lines.

According to OTA, “[i]f operated as
the Air Force now intends, the E-8A
Joint STARS should be capable of
providing frequent broad-area cover-
age to a depth of fifty to 100 kilo-
meters beyond the FLOT" (forward
line of own troops), a region OTA de-
scribes as rich in targets and more
lucrative than deeper areas. Use of
the E-8A, a modified Boeing 707, has
been harshly criticized by some in
Congress because of concerns over
its survivability. But OTA pointed out
that the Air Force would defend Joint
STARS, suppress enemy air defenses,
and adjust Joint STARS patrol pat-
terns to reduce vulnerability. Stealthy
surveillance platforms, often held out
as an alternative to the E-8A by its
opponents, would be less capable be-
cause reduced power emissions re-
quired for stealth would limit the in-
formation the radar could obtain.

The House approved $200 million
for Joint STARS of the $338 million
requested. The SASC approved $377
million.

DARPA on Superconductors

The Defense Advanced Research
Projects Agency (DARPA), in re-
sponse to the discovery of high-tem-
perature superconductors, is aiming
at quick development of an industrial
technology base for processing, fab-
ricating, and manufacturing the new
materials, according to testimony by
Dr. Craig I. Fields, DARPA Deputy Di-
rector for Research. Dr. Fields ex-
pects the development of small-scale
pilot factories and hopes to see
“some concept demonstrations
aimed at defense applications within
three to four years.” He stated that
DARPA is pursuing both bulk material
applications (e.g., magnets and
motors) and thin film applications as
well as computer-based tools. [ ]
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DEFENSE DIALOG

HYBRID MICROCIRCUIT WIREBOND TECHNOLOGY. Rockwell

International’s Autonetics Electronics Systems (AES), in support of the AIRS IMU

second source program, has implemented a fully automated “monometallic”
aluminum wire bonding system. Bonding 150 wires per minute, the system
meets the stringent MIL-STD-883 Class S requirements, survives a 2000-hour
exposure to 250 degrees Centigrade, and is applicable for wires 1 to 10 milli-
meters in diameter. The system, used in conjunction with automatic device
placement, yields a low-labor-content, ultra-reliable hybrid microcircuit
applicable to all HI REL military and space applications.

PEACEKEEPER RAIL GARRISON. Rockwell has been an integral part
of the Peacekeeper missile development team from its inception and will
continue to support the ICBM in its new Rail Garrison basing mode. The
Rockwell team is combining a unique set of technical skills and experi-
ence—railroad operations and control systems, rail security operations,
guidance and control, land navigation, launch control system integration,
nuclear hardness and survivability, and advanced strategic communica-
tions systems—directly applicable to the new ICBM basing concept.

SURVIVABILITY. The U.S. Army-sponsored Survivability Technology
Development Program allows AES to develop weapon system hardening
techniques against nuclear and other defense-suppressing threats. The
Anaheim facility will define and support the development of survivability
technologies for integration into ground-based SDI systems with minimal
impact to their evolving designs. To achieve the overall objective, both
systems-proven and state-of-the-art hardening techniques will be inte-
grated through a combination of active and passive system designs and
mechanizations.

THEATRE DEFENSE. Autonetics Electronics Systems is studying Theatre
Missile Defense on the LTVteam, defining a system architecture which could
defend the European Theatre and other Theatres around the world from an
attack—conventional, chemical, and/or nuclear. The Anaheim facility will
analyze the mission architecture trade-offs, using the EndTo-End Engineering
Model (ETEEM) simulator. This facility also assisted in the mission defini-
tion and threat analysis.

For more information, please call: Science and Technology,
Rockwell International, Autonetics Electronics Systems,

(714) 762-7775.
‘l‘ Rockwell International

...where science gets down to business

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




Name the company that brings

the most high-tech training expertise
‘ to space.

Name us. Sl
‘United Airlines Services Corporation. . ichopinyermisionon’

. time, on target and on budget.
We're in the business of high- ing people to use high technology We're ready to perform with

tech training and training support. _equipment. And our operating and training analysis, design, produc-
For over 40 years we've been train- maintenance experience began tion, integration, systems engi-



neering, mainténance o}lxcra;tiuns Director of Business Planning and
and logistics support —all of it or Development, United Airlines _
any partofit. Services Corporation, 3609 S.

For full information on how Wadsworth Blvd,, Suite 500, Lake- @/ UNITED AIRLINES
we can help in your training needs,  wood, CO 80235, (303) 986-0521. SERVICES CORPORATION
call or write: Dr. Neil A. Johnson, An equal opportunity employer. The new force in training.




improved Mission
Yerformance with
significant

Economic Benefits

EDO® BRU-46/A and BRU-47/A 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.

Configured for maintenance without removal from the aircraft.
.998 reliability (1.7-hour mission, worst environment).

Life: 1,500 shots to overhaul.

Peacetime life: 18 years without removal from aircraft.

24 times less costly than MAU-12 over 18 year life cycle.

EDO has developed the most cost-effective method of modernizing
armament capabilities of existing aircraft and achieving force commonality.

BRU-47/A
14/30 Inch
F-15E

BRU-46/A
14 Inch
F-15/E

NEW [RETROFITS

For Further Information:

Contact Marketing Department
EDO Corporation

Government Systemns Division
College Point, NY 11356-1434, USA

Phone 718 445-6000 » Telex 127431 Where Technological Innovation Becomes Reality
% EDQ is a Registered Trademark of EDO Corporation
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The Chernobyl Backiash

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY)

The Energy Department fore-
sees shortages in nuclear
materials and warheads for
the strategic stockpile as a
result of congressional stric-
tures and potential prohibi-
tions against nuclear testing.

Washington, D. C., July 6
The core element of
the US nuclear de-
terrent—the war-
heads and the spe-
cial nuclear mate-
rials they depend
on—may be headed
for serious short-
falls and cata-
strophic failure because of congres-
sional strictures triggered by the
Chernobyl disaster and potential pro-
hibitions against all forms of nuclear
testing. The Department of Energy's
Assistant Secretary for Defense Pro-
grams, Adm. Sylvester R. Foley, USN
(Ret.), recently disclosed that unless
present restrictions are lifted, “we will
not be able to meet downstream
known stockpile requirements."”

The fifteen-year US nuclear
“stockpile” plan, updated for certifi-
cation by the President each year, re-
flects all foreseeable nuclear weapon
requirements. The document is clas-
sified, mainly because it is based on
the SIOP, the single integrated opera-
tional plan.

The most critical aspect of the
stockpile’s potential shortfall is the
tritium supply, which requires regular
replenishment. Tritium is a hydrogen
isotope whose nucleus contains two
neutrons and one proton. The mate-
rial is marked by a short radioactive
half-life of about 12.5 years. Almost all
modern nuclear warheads require tri-
tium for their fusion stage. Because of
the short half-life, the material has to
be replaced periodically in stockpiled
weapons to ensure their long-term ef-
fectiveness.

But in the wake of the Chernobyl
disaster, US nuclear materials pro-
duction has been curtailed sharply,
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according to Secretary Foley. The so-
called Hanford “N" (nuclear materials
production) reactor at Richland,
Wash., although quite different from
the Soviet reactor that blew up in
Chernobyl, shares a common trait
with that design, namely a graphite
core. While Department of Energy
analyses show no hazards associated
with the “N" reactor, safety enhance-
ments were added in the aftermath of
the Soviet accident on a precaution-
ary basis, he said.

Adding these safety enhancements
entailed a three-month standdown of
the facility that—because of “political
pressure"—was then stretched out
further and, by congressional edict,
may become a permanent condition,
according to the DoE official. Admiral
Foley acknowledged, however, that
the "N” reactor’s “finite” useful life-
span would probably come to an end
somewhere between 1992 and 1995 if
the facility continued operation. By
that time, the graphite block would
reach the top of the shielding and
thus signal “the end of the ‘N’ reac-
tor.”

The only other facility in the US pro-
ducing weapons-grade nuclear mate-
rials is the Savannah River complex.
But this production reactor is operat-
ing at fifty percent of capacity be-
cause of safety concerns expressed
by the National Academy of Sciences,
which—at DoE's behest—reviewed
the performance history of these pro-
duction reactors. The Savannah
facility’s reduced production is being
given over almost totally to meeting
the nation's “absolute demand for tri-
tium.”

Asaresult, the USis producing only
limited amounts of plutonium, an-
other pivotal material without which
modern nuclear weapons cannot
function. Fortunately, this heavy ra-
dioactive element—which is fission-
able when bombarded by neutrons
and which is produced from uranium
238—does not suffer the half-life
problems of tritium. Plutonium, there-
fore, can be “"mined,” or recovered,
from nuclear weapons that are being
decommissioned.

Concomitantly, the shortfall in plu-

tonium production is not so critical as
that of tritium, Admiral Foley pointed
out. The current bootstrap arrange-
ment, he pointed out, is insufficient to
meet the stockpile requirements for
tritium as well as plutonium. Further,
even if the “N” reactor could be reacti-
vated and the Savannah River facility
cranked up to full power, the nation’s
weapons-grade nuclear production
capability would remain “very fragile.
It's old and has very little redundan-
cy,” according to the DoE official. The
problem—which is acute—would
take on critical or possibly even “cata-
strophic” proportions if changes in
the SIOP necessitated the develop-
ment of new nuclear weapon sys-
tems, Admiral Foley suggested.

Modernization and the develop-
ment of “state-of-the-art” production
capability are therefore imperative,
“even if this means shutting down"
some obsolescent facilities and cut-
ting the size of the presently used pro-
duction complex, the DoE official as-
serted. He added that at least one but
preferably two new production reac-
tors should be built and put into op-
eration expeditiously to ensure a reli-
able, adequate, long-term supply of
tritium. Putting a state-of-the-art pro-
duction reactor on line will cost be-
tween $3 billion and $6 billion.

One option under consideration
would cut down the lengthy lead time
associated with building such a
facility. One of the nuclear power gen-
erating reactors of the ill-starred
Washington Public Power Supply
System (WPPSS) effort was moth-
balled several years ago for economic
reasons when its construction was
about two-thirds complete. This
facility, Admiral Foley pointed out,
could be brought on line as a modern
tritium-producing reactor in about six
years, provided that associated
“formidable” legal hurdles and ques-
tions about compensation can be re-
solved. Arms accords resulting in
drastic cuts of nuclear weaponry
would ease the need for plutonium,
but only marginally reduce the re-
quirement for tritium, according to
Admiral Foley.

Both the White House'’s Office of
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Management and Budget (OMB) and
relevant committees in both cham-
bers of Congress have agreed tenta-
tively to make available about $25 mil-
lion in reprogrammed FY '88 funds as
a “planning wedge” toward long-term
modernization of DoE’s nuclear pro-
duction facilities. He added that the
White House recognizes this task as
one of the top priorities of the defense
establishment.

Congressional initiatives that seek
to commit the US to forgo all, or al-
most all, nuclear weapons testing
portend grave risks for US deterrent
capabilities, Admiral Foley pointed
out. About one-third of the weapons
in the US nuclear stockpile were
found at one time or another to have
“something wrong with them.” These
discoveries occurred after the weap-
ons had been checked out originally
and put into storage, he reported.
Subsequent retesting of these weap-
ons showed that “something unex-
pected had happened” and brought
out the need to “put in some modifi-
cations or fixes," coupled with the re-
quirement for retesting to make sure
that the modified designs actually
worked.

Members of Congress who are op-
posed to nuclear weapons and who
want to “legislate arms control” by
imposing a one-kiloton yield limit for
underground testing need to recog-
nize—and the public needs to recog-
nize—that such strictures prevent
adequate stockpile testing, Admiral
Foley emphasized. The contention by
self-styled experts that the testing of
stockpiled nuclear weapons can be
achieved solely by simulation, he add-
ed, is “foolish” and incorrect.

Holding nuclear tests to such an
extremely low level, in effect, rules out
any useful stockpile verification and
precludes the development of new
nuclear weapons. Because nuclear
deterrence is intrinsically a "dynam-
ic” process, allowing the present ar-
senal to atrophy without options to
respond to future threat changes in-
curs monumental risks, he sug-
gested.

The present underground test limit
of 150 kilotons—set by theThreshold
Test-Ban Treaty (TTBT)—is adequate
to test eighty-three percent of the
weapons now in the US stockpile, the
DoE official disclosed. The primary
stages of existing US nuclear weap-
ons have yields below this threshold.
By substituting secondary stages, itis
possible to establish confidence in
the reliability of even higher-yield nu-
clear warheads.

The reason, the DoE official ex-
plained to a group of defense writers,
is that the weapons designers at the

22

Department’s nuclear laboratories
“are comfortable if they can test at
about half the level” of the specified,
expected yield of a given warhead
stage. As a result, it is possible to test
with adequate confidence a weapon
with a full-up yield of 500 kilotons
while complying with the TTBT's 150-
kiloton limit, he pointed out.

One of the specialized nuclear
weapons that might not be developed
or built with any degree of confidence
in its effectiveness—if Congress
forces the US into a posture of no
testing or only token testing—is the
“earth penetrator” warhead. Such a
design is imperative because of Sovi-
et moves to “superharden” more and
more vital elements of the strategic
target system in the USSR. Such tar-
gets include underground command
centers, bunkers for the leadership,
submarine pens, and submerged tun-
nels protecting their nuclear sub-
marines.

The shape, size, and weight of such
a specialized warhead would enable
the weapon to penetrate the
ground—rather than burst in the air
just above the ground, as is the case
with existing nuclear warheads—be-
fore it is detonated. By exploding un-
derground—although not neces-
sarily at anywhere near the depth of
the target itself—the shock waves
would travel downward and collapse
whatever structure is within the range
of the weapon'’s effects.

While no such weapon has ever
been produced by the US—the US
Army's Pershing ballistic missile was
originally meant to carry an earth-
penetrator warhead, but that plan was
subsequently shelved—Strategic Air
Command and other elements of the
Pentagon recently indicated such re-
quirements. Admiral Foley explained
that DoE is conducting preliminary

.research and development to estab-

lish the feasibility of such a special-
ized warhead. ICBMs as well as
SLBMs appear to be the primary can-
didates for carrying earth-penetrat-
ing warheads, he added.

While the primary and overriding
priority of DoE’s weapons branch is
modernization of its nuclear produc-
tion facilities. the “number-one R&D
program. . . is SDI," the Strategic De-
fense Initiative, whose nuclear por-
tion accounts for about ten percent of
the total program money and by law

has to be carried out by DoE. Only
funds earmarked for SDI by Con-
gress, he said, are being spent by the
Department of Energy on NDEWSs (nu-
clear directed-energy weapons). (See
also p. 82 of this issue.) The bulk of all
NDEW R&D is concentrated on two
principal programs, the hyperveloc-
ity-pellets project and the X-ray laser.
The latter would be “popped” into
space on warning of an impending
ballistic missile attack.

There are other promising NDEW
concepts that DoE and its affiliated
laboratories can't pursue energet-
ically because of funding limitations,
according to Admiral Foley. The De-
partment’s current NDEW work is
confined to establishing by the
mid-1990s—assuming that “we get
the needed money"—the feasibility of
these technological concepts. He
stressed that “we are not interested in
marketing and selling all those ‘nifty’
things” that may or may not work. He
added that none of the nuclear-based
SDI systems lend themselves for near-
term deployment, including use in the
so-called first phase of SDI. .

In the case of the X-ray laser, Admi-
ral Foley acknowledged that the as-
sociated research had not yet reached
the point to support forecasts about
the eventual feasibility of “weapon-
izing" this technology. Experiments
conducted by DoE at its Nevada test
site that were part of the X-ray laser
development effort met specific tech-
nical milestones in terms of validating
the notion of achieving X-ray lasing
on the ground, according to the DoE
official.

These technical milestones, how-
ever, are confined to the “nuclear
side” and merely suggest that “the
nuclear driver” required for X-ray las-
ing is technically feasible. He empha-
sized that there is no need to “violate”
any existing arms-control agree-
ments in order to determine the fun-
damental feasibility of the nuclear
driver of an X-ray laser. DoE's work on
X-ray lasers seeks to provide the
background data needed to assess
potential Soviet threats and, sec-
ondarily, to establish the theoretical
feasibility of such a weapon by the
early 1990s. In the case of the affirma-
tive, the decision to actually build the
weapon could come afterward.

Outrageous Claims Malign MX
Notwithstanding the fact that sev-
enteen flight tests and stringent
ground tests of the Peacekeeper
ICBM confirmed the flawless, far bet-
ter than contractually specified per-
formance of this new weapon system,
a panel of the House Armed Services
Committee accepted without chal-
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Quality post-mission reconstruction has become a key operational re-
quirement for ASW rotary-wing aircraft. DRS, a systems-oriented company,
Produced the AN/AQH-9 Mission Recorder Set to satisfy this requirement
or the U.S. Navy’s SH-60F CV Helicopter.
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lenge the allegation that this missile,
once launched, would be as likely to
“hit Washington as Moscow” or, alter-
natively, could fail catastrophically.

The new Commander of Air Force
Systems Command, Gen. Bernard P.
Randolph, stressed the superlative
performance record of Peacekeeper
to date by pointing out that “our op-
erational [Peacekeeper] missiles at F.
E. Warren AFB, Wyo., are monitored
constantly, and reliability has been
better than predicted by nearly fifty
percent after eight months of opera-
tions.” At the same time, he admitted
that Northrop’s Electronic Division,
the builder of Peacekeeper's guid-
ance unit, which is known as the Iner-
tial Measurement Unit (IMU), has fall-
en behind the contractually stipu-
lated delivery rate of these devices.
This slower-than-expected delivery
rate has not affected the Peacekeep-
er's performance, because the deliv-
ered IMUs, just like the rest of the sys-
tem, demonstrated accuracies and
other performance features in seven-
teen consecutive test flights “consid-
erably better” than those set forth in
the system specifications. But be-
cause of tardy IMU delivery, the Air
Force has taken a number of actions
to boost IMU production rates, in-
cluding the withholding of more than
$70 million in contract payments from
Northrop.

Over the past year, General Ran-
dolph asserted, “there have been alle-
gations of contractor mismanage-
ment, fraud, waste, and abuse that
have recently been the subject of the
congressional hearings” by the Pro-
curement and Military Nuclear Sys-
tems and R&D Subcommittees of the
House Armed Services Committee.
These allegations, he stressed, “are
being investigated vigorously by the
Air Force, the Defense Contract Audit
Agency, and the Justice Department.”
Atthe time of the hearings, only thirty-
nine of the sixty IMUs the contractor
was to have delivered had actually
been turned over to the Air Force.

Washington Observations

* USAF Chief of Staff Gen. Larry D.
Welch, speaking recently before Tex-
an civic leaders, questioned “myths”
about interservice rivalry and paro-
chialism: “l can assure you that | work
closely with the chiefs of the other
services every day to the common end
of adequate military strength. . . . Our
forces train together every day and
are ready to fight as a team whenever
and wherever required.”

In order to squeeze maximum value
out of the increasingly scarce defense
dollar, the Air Force is making every
effort to push up mission readiness.
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By way of a benchmark, he pointed
out that five years ago, half of USAF's
F-16s were mission-ready. “Today, day
after day, some eighty-five percent of
our F-16s are constantly ready to go.”
In the case of SAC's B-52s, three years
ago less than forty percent of these
bombers were mission-ready at a
given moment. “Today, that number is
about seventy-five percent, and the
remainder can be quickly generated
to full capability in a crisis.” Further,
modifications to the avionics and
weapons-carrying capacity have dou-
bled the capability of the B-52.

In an even more dramatic trans-
mutation, the F-16 evolved from a day-
light, good-weather-only fighter to a
far more versatile weapon system that
can “meet the threat around the
clock,” according to the Air Force
Chief of Staff. Because of an array of
improvements, including in logistics
support, "our fighter forces can fly
almost twice the combat sorties they
could just five years ago, and each of
those sorties will be more effective.”

% Pentagon leaders are in the throes
of an agonizing reappraisal of the
tempo and direction of the Strategic
Defense Initiative (SDI). Following a
series of reviews involving, among
others, a panel of high-powered out-
side experts headed by former MITRE
chief William R. Everett, a planned
Milestone | (initiation of demonstra-
tion and validation) decision was
scaled back to less ambitious R&D
activities. The general consensus ap-
pears to favor advancing some com-
ponents into dem/val, but to delay
such a step on a system-wide basis.

Reportedly, there is concern that
advancing the program to dem/val on
the basis of good progress in narrow
aspects of SDI might backfire. Puta-
tively, there is also concern among
the Pentagon's senior leadership
about the costs associated with the
fielding of SDI’s first phase, now con-
servatively and tentatively pegged at
more than $100 billion.

* In an end-of-tour interview with de-
fense writers, the retiring Comman-
dant of the US Marine Corps, Gen. P.
X. Kelley, speculated that current ad-
justments in the Soviet system are
likely to lead to a “younger, sharper”
military leadership in that country in
the wake of recent “shakeups.”

Asked about the merits of drastic
accountability on the part of senior
US military leaders—akin to the dra-
conian firings of Soviet marshals and
generals following the landing of a
German general aviation aircraft in
Red Square—General Kelley sug-
gested, “Go through some sem-
blance of 'due process,’ give us a fair
hearing, make sure that there is an
indictable charge, and then fire us.”
But such actions against senior mili-
tary leaders need to be based on prov-
able negligence of what went wrong
down the line and shouldn't degrade
into opportunities for any administra-
tion to “fire generals in a capricious
manner. The military institution
should be kept outside of the political
system.”

General Kelley’s first concern, he
said, “is with the growing attitude in
Congress that places more credence
in the views of staff members on mat-
ters dealing with national security
than in the views of the service chiefs.
This attitude is driving a wedge be-
tween the members of Congress and
the nation's principal military ad-
visors.” Asked by this writer about the
impact of the Defense Reorganization
Act of 1986—known popularly as the
Goldwater-Nichols Bill—General Kel-
ley singled out the legislation’s joint
staff specialty provision as “manifest-
ly wrong."”

Suggesting that he was reflecting
the views of all the service chiefs on
this point, he warned that “this is
going to distort and torque the whole
chemistry of the officer corps in all of
the military services. It's going to
create a ‘we-they’ [schism, pitting the
officer] who has joint staff . . . tours
going back to Adam against all oth-
ers.” He stressed the importance of
modifying the legislation to prevent
the creation of an entrenched staff hi-
erarchy with “little or no command
experience in the field. ... A good
staff officer needs to have been out
there in the brier patch to know what
in the hell is going on.”

Turning to the provision of the bill
that strips seven specific functions—
such as acquisition—from the port-
folio of the service chiefs, he sug-
gested that “only history will be able
to tell whether this was the right or
wrong approach.”

In a broadly philosophical vein, the
retiring Marine Corps Commandant
bemoaned influences and trends that
weaken the moral fiber of American
youth. He suggested one way to coun-
ter this problem: “Since we have got
an institute for everything else—we
have got an institute for AIDS and all
these things—why not have an insti-
tute for patriotic values?” ]
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AEROSPACE WORLD

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

By Jeffrey P. Rhodes, AERONAUTICS EDITOR

Washington, D. C., July 6
% The fifty-mission crush cap and
leather flight jacket were two symbols
that immediately identified service-
men as aviators during World War Il
and beyond. The cap (which took its
name from its appearance after the
grommet was removed to accommo-
date fit of a headset) has gone the way
of the dinosaurs. The leather flight
jacket, on the other hand, will make a
triumphant return to the Air Force this
fall.

The jackets will be issued as an in-
centive for aircrew retention to crews
assigned to combat-ready opera-
tional units. The jacket initiative was
suggested by field commanders of
combat forces in response to aircrew
perceptions that they are not ade-
quately recognized. Reinstatement of
the jackets, it was felt, would enhance
esprit de corps within the aircrew
force. The jackets can be worn during
flight duties as well as on and off base.

The jackets will be purchased
through the Defense Personnel Sup-
port Center in Philadelphia, Pa., the
Department of Defense agency that
purchases other uniform items. The
Air Force expects the initial expense
for the jackets to be less than $5 mil-
lion, although the purchase contract
has not yet been negotiated. It costs
well over $1 million to train an opera-
tional F-15 or F-16 pilot, so the jackets
will pay for themselves the first year if
just five pilots who would otherwise
have left the service decide to stay in
the Air Force.

The US Navy has issued leather
flight jackets to its aviators for the
past sixty years. The Navy's jackets,
similar to the ones the Air Force will
buy, are obtained from the Defense
Personnel Support Center for ap-
proximately $100 each.

The jackets—as well as other initia-
tives, such as increased Aviation Ca-
reer Incentive Pay and increased mov-
ing-cost reinbursements for everyone
in the service (both of which Con-
gress must approve)—are part of an
effort to stem the tide of pilots who
are leaving for the airlines.

The flood of pilots getting out of the
service will continue, since the air-
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In early June, an AGM-45 Shrike antiradar air-to-surface missile was launched for the
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first time from an F-16. The test, part of a program to increase the F-16’s defense-
suppression capabllities, was conducted by the Air Force Flight Test Center at
Edwards AFB, Calif. Maj. Tom Darner and Capt. Carl Walz crewed the mission, which
was flown over the Naval Weapons Center at China Lake, Calif. (USAF photo by Tom

Reynolds)

lines are expected to hire more than
9,000 new pilots this year alone, ac-
cording to figures released by the Fu-
ture Aviation Professionals of Amer-
ica (FAPA), an aviation career informa-
tion service based in Atlanta, Ga.
FAPA also reports that eleven of the
twelve major airlines are currently hir-
ing. The forecast for the next ten years
calls for from 42,000 to 52,000 pilots
and 50,000 maintenance technicians
(as well as 100,000 flight attendants)
to be hired.

Another long-time pilot trademark,
Ray-Ban metal aviator sunglasses, re-
cently celebrated its fiftieth anniver-
sary. At the request of the Army Air
Service, Bausch & Lomb developed
the distinctive green glass for aviator
goggles as a means of reducing glare
while still providing excellent vis-
ibility. Sunglasses equipped with the
green glass appeared in 1937 and
soon became standard military issue.
During World War Il, Bausch & Lomb
supplied lenses for binoculars,
rangefinders, and bombsights.

% All of the parts, or at least the com-
panies that will build the parts, are

coming together for the C-17 as_the
new transport enters its final develop-
ment phase. McDonnell Douglas, the
airlifter’s prime contractor, awarded
the last of the major subcontracts for
the C-17 program in late May to Lock-
heed-California Co., which will build
wing components for the plane. A
smaller subcontract award was also
made to Gull Inc. to supply the control
system for the On-Board Inert Gas
Generating System (OBIGGS) for the
C-17.

The OBIGGS will use engine bleed
air from the plane’s Pratt & Whitney
F117-PW-100 turbofan engines to
generate inert, nitrogen-enriched air
to force into the fuel tanks as the fuel
is depleted. The enriched air, which is
nearly ninety-six percent nitrogen,
prevents the accumulation of an ex-
plosive fuel-air mixture that could be
ignited by enemy gunfire. The $1.5
million initial contract has a potential
value of more than $25 miilion to Gull
over the life of the C-17 program.

Lockheed-California, located in
Burbank, was selected to build the
wing components over Avco Aero-
structures-Textron of Nashville, Tenn.,
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and Rockwell International’s North
American Aircraft Operations facility
in Columbus, Ohio, after a seven-
month open competition. Both the Air
Force and the General Accounting
Office monitored the source-selec-
tion process.

Lockheed, along with subcontrac-
tors Beech Aircraft of Wichita, Kan.,
Murdock Engineering Co. of Irving,
Tex., and Reynolds Metals Co. of
McCook, Ill., will fabricate the C-17’s
wing spars, stringers, and skins as
well as build and assemble the wing
leading edges and slats, wing ribs
and bulkheads, the engine pylons,
and the winglets. When assembled,
these components will weigh about
45,000 pounds.

Reynolds Metals will machine the
wing skins, which are the largest alu-
minum pieces ever produced for an
aircraft. One skin section will extend
from the center of the aircraft to the
wingtip, a distance of nearly eighty-
eight feet. Murdock Engineering will
fabricate and assemble the wing py-
lons.

Beech will build the 9.2-foot-tall
composite winglets. Each of these
vertical surfaces, which by using the
forces from the natural wingtip vor-
tices effectively increases the span of
the wing, has a surface area of 35.85
square feet and is canted outward ata
105-degree angle from the tip of the
wing.

The wing-component contract has
a potential value of more than $1 bil-
lion ($50 million to Beech alone) if the
Air Force should decide to buy all 210
C-17 aircraft over the next twelve
years as called for in current plans.
The initial subcontract award calls for
wing components for the first C-17
test aircraft and two nonflying struc-
tural test aircraft as well as compo-
nents for the first forty-two produc-
tion aircraft under five production
options.

The selection of Lockheed and Gull
brings the number of major C-17 sub-
contractors up to twenty firms or divi-
sions located in ten states, plus Cana-
da and England. Four of the sub-
contractors are located in New York,
while three firms each are located in
California and Arizona. Two Florida
firms will be involved in the C-17 pro-
gram.

First flight of the C-17, to be built at
the Douglas Aircraft Co. plantin Long
Beach, Calif., is scheduled for 1990.
Initial operational capability (I0C)
with the planes should be reached by
Military Airlift Command units in
1992.

“* Blimps are coming back. The Navy
awarded a $168.9 million contract on
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June 5 to the Westinghouse-Airship
Industries consortium to build a pro-
totype airship for fleet surveillance,
airborne early warning, and commu-
nications. The other company vying
for the bid was the Loral Systems
Group, successor to the Goodyear
Aerospace Co.

The airship will be large (more than
420 feet long) and will contain rough-
ly 2,350,000 cubic feet of helium. The
ship will loiter at altitudes up to
10,000 feet over battle groups for sev-
eral days searching for sea-skimming
cruise missiles. The airship will also
be able to alert shipboard air de-
fenses against hostile aircraft. The
blimp will also be relatively fast, with a
speed of eighty knots in level flight.

The airship, called an operational
development model (ODM), will fea-
ture an advanced tear-resistant fabric,
vectored thrust propulsion, fiber op-
tic (or fly-by-light) flight controls, a
gondola made of composite mate-
rials, and advanced avionics. The
electronics suite that is used in the
Grumman E-2C Hawkeye airborne
warning and control system (AWACS)
carrier-borne aircraft will also be fit-
ted to the airship. Despite its large
size, the airship will have a very low
radar signature because of the fabric
and composites.

The contract, which allocates
$118,196,431 for the airship itself and
the remaining $50,733,143 for the
electronic systems, calls for a first
flight within forty-one months, or
sometime in 1990. After- that, the
blimp, the design of which is based on
Airship Industries’ Sentinel 5000
model, will be put through sixteen to
eighteen months of operational-suit-
ability trials, including a major fleet
exercise.

The contract also contained price
options for up to five additional air-
ships, logistics, and maintenance
support. The options may be exer-
cised from FY '89 to FY '91 at FY '91
prices ranging from $83,183,000 for
the one airship to $294,156,000 for
five airships and the logistics and
maintenance package. Pending the
results of the ODM trials, these air-
ships will likely be even larger than
the prototype.

The Navy used blimps from 1917 to
1962, when the last Goodyear
ZPG-2W (later redesignated EZ-1)
blimp, which had search and height-

finding radars, was retired. From 1921
to 1937, the Army Air Service con-
ducted coastal patrol with blimps be-
fore turning over that mission to the
Navy. The Air Force and the Coast
Guard have also shown a great deal of
interest in the Navy's new airship pro-
gram. The new Navy blimp will likely
be designated YEZ-2A.

% Cowboys are prone to remark that
their mount “was rode hard and put
up wet" atthe end of a long day on the
range. The pilots of the 363d Tactical
Fighter Wing’s 19th Tactical Fighter
Squadron were likely heard uttering
that same descriptive expression on
June 3 after the unit “rode the range”
to the tune of 160 sorties that day to
set a new sortie surge record for
F-16s.

The herculean effort, which took
slightly more than twelve hours, re-
quired each of the unit’s forty pilots to
fly four times. This surge also re-
quired the twenty aircraft belonging
to the 19th TFS, based at Shaw AFB,
S. C., to be flown eight times during
the period.

On each sortie, the pilots flew a low-
level navigation route to Poinsett
Range near Shaw, where a bomb run
was made. On many of the sorties, the

with the 311th Tactical Fighter Training
Squadron at Luke AFB, Ariz., is the
winner of the Aviators’ Valor Award for
1986. Early last year, Captain Trinka’s
F-16 ingested a bird and flamed out, but
because of his quick reactions, the
Captain was able to save the aircrafi.
The award is presented annually for a
conspicuous act of valor performed
during flight in or out of combat. (USAF
photo by SSgt. Jeff Simpson)
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pilots also engaged in simulated air
combat against “adversaries” from
various other military units through-
out the Southeast.

The maintenance crews and the
unit’s F-16Cs performed so well that
the surge was completed one hour

SORTIES
(Thousands)
50

Assumptions
e 1000 ACFT
e 2 SORTIES/Day

Total
SORTIES

ACFT
Remaining

WHAT ATTRITION MEANS—Attrition, or losses of aircraft and other forces, is a basic
reality of combat. Two percent attrition may not sound like much, but over the first
thirty days of a war, that rate would claim nearly seventy percent of a 1,000-plane
force and reduce the possible number of sorties flown by nearly fifty percent.

sooner than expected. The sortie
count started at 6:00 a.m. and fin-
ished about 6:10 p.m.

The surge record, which broke the
old record of 144 sorties, was under-
taken to mark the seventieth anniver-
sary of the 19th TFS, one of the first
four aero squadrons formed after the
US entered World War |.

% Many people enjoy model rocketry,
a hobby in which small solid-fuel
rockets are launched by an electrical
charge from a battery. On June 9, a
full-scale example of this kind of
launching occurred when three rock-
ets were inadvertently launched after
lightning struck them on the pads at
the National Aeronautics and Space
Administration (NASA) facility at Wal-
lops Island, Va.

Two were small test rockets that
were to be fired later that night so that
range personnel could calibrate and
check their tracking radars. These
rockets, four feet tall and two and
three-quarters inches in diameter,
were set at a seventy-five-degree an-
gle and flew their normal course to
15,000 feet and two and a half miles
down range after the strike.

The third rocket, a sixteen-foot-tall
Orion carrying measuring equip-
ment, had not yet been placed in a
vertical launch position, and after the
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bolt struck the pad, the Orion shot
forward 300 feet and splashed into the
Atlantic. Ironically, the Orion was to
have been launched several hours la-
ter to measure nighttime thunder-
storms and their effect on the atmo-
sphere.

A fourth rocket on a nearby pad had
not been fitted with an igniter and so
was unaffected by the lightning strike.
The pads, which are 150 feet apart but
connected by acommon ground wire,
had been cleared of personnel when
the storm first came up, and no one
was injured in the incident, nor was
any damage done to the launchpad
complex itself.

The value of the three lost rockets
was placed at less than $50,000. This
was the first time in more than 13,000
launches at Wallops that an incident
of this sort had occurred.

The storm also knocked out a satel-
lite ground receiving station operated
by the National Oceanic and Atmo-
spheric Administration (NOAA) three
miles away. Three lightning bolts hit
the station and overwhelmed light-
ning rods, grounding wires, and
surge suppressors. Reception of
weather images from the GOES-West
and GOES-East satellites was inter-
rupted until the next morning.

In a similar but better planned vein,
Air Force Systems Command’s Aero-

nautical Systems Division (ASD) at
Wright-Patterson AFB, Ohio, recently
acquired new equipment to simulate
lightning strikes on airplanes and
missiles.

The new generator, called the Mul-
tistage Impulse Generator, is eight
feet tall and twenty-five feet long and
can build up enough voltage to create
a 4,000,000-volt discharge. The gen-
erator can be carried on a flatbed
truck and thus can be transported to
field-test sites to check out fully op-
erational aircraft.

ASD’s Flight Dynamics Laboratory
built the generator, which consists of
forty capacitors of 100 kilovolts each,
to test and validate various methods
of protecting aircraft and missiles
from electromagnetic damage. Infor-
mation obtained in the lightning
“zaps” is also used to develop new
techniques to “harden” aerospace
vehicles against these strikes.

The new generator is currently
being used to assess the vuinerability
to lightning strikes of parts made of
composite materials.

* With the exception of the F-100F
used in Vietnam, Forward Air Control
(FAC) airplanes have usually been rel-
atively small and armed with only
marking rockets or a meager load of
bombs. This fall, however, the FAC
mission will gain a little more teeth
and size when the 23d Tactical Air
Support Squadron at Davis-Monthan
AFB, Ariz., becomes the first unit to
convert to OA-10 Thunderbolt Il air-
craft. This conversion is being done
to modernize Tactical Air Command's
FAC force.

The new FAC aircraft are not “new”
in the strict sense of the word—only
the designation has been changed.
The planes are A-10 close air support
aircraft that will be used in a new role
providing forward air control, combat
escort, search and rescue, and visual
reconnaissance. The OA-10s, which
have a span of nearly fifty-eight feet
and are fifty-four feet long, will retain
the 30-mm GAU-8/A gun. During their
FAC missions, the planes will be
armed as well with some or all of the
16,000 pounds of ordnance they can
carry.

The first OA-10 will enter the in-
ventory in October, and the 23d TASS
will eventually receive twenty-four op-
erational aircraft and two backups.
Twenty of the OA-10s will come from
the 355th Tactical Training Wing (the
A-10 conversion wing) at Davis-
Monthan and will be transferred to
the 23d TASS by November 1988.

The 23d TASS will phase out its
OA-37 Dragonfly aircraft over the next
two years. Those aircraft will be sent
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Best Seller.

More than 400 Tucanos have been
ordered in the last 3 years by Air Forces
of countries like Great-Britain, Brazil,
Egypt, Iraq to name but a few.

The Tuecano is always the first choice
when it comes to high training efficiency
at low operating costs,

The Tucano is the only basic trainer:
designed from the outset around a
turboprop engine with all-new airframe,

cockpit and systems, simulating the
environment and handling
characteristics of a modern jet fighter.

The Tucano has the best all around
visibility for both trainee and instructor,
thanks to the single-piece canopy and

staggered tandem seating arrangement.

The Tucano introduced the single-lever
engine/propeller control concept, that
reduces transition time to pure jet

aireraft, and ejection seats as standard
equipment.

Call Embraer - Intl. Sales Division -
Phone: (123) 25-1378 -

Tlx: (391) 1233589-Brazil, and find out
all about, this best seller.
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to Air National Guard units and the
24th Composite Wing at Howard AB,
Panama.

% A diverse group of aviation nota-
bles will be inducted into the National
Aviation Hall of Fame this July 25 in
ceremonies at the Dayton, Ohio, Con-
vention Center. The group includes
Air Force astronaut Virgil I. “Gus”
Grissom, two-term Chairman of the
Joint Chiefs of Staff Adm. Thomas H.
Moorer, former Lockheed Chairman
of the Board Daniel J. Haughton, and
entertainer and aviation promoter
Arthur Godfrey.

Arthur Godfrey (1903-83) held an
airline transport rating and logged
more than 17,000 hours as a solo and
command pilot in nearly fifty years of
flying. He became such an ardent
supporter of the Air Force that he re-
signed his commission as a com-
mander in the Naval Reserve and ac-
cepted a retired commission in the Air
Force Reserve. In 1966, he partici-
pated in a record-setting flight
around the world in a Rockwell Jet-
Commander business aircraft. The
23,333-mile flight, which included
twenty separate flight legs, was com-
pleted in fifty-five hours and thirty
minutes for an average speed of 423
mph. A popular radio personality, he
hosted one of the most successful
television programs of the 1950s—
“The Arthur Godfrey Show."

“Gus" Grissom (1926—67) was one
of three Air Force officers selected to
be in the group of pilots tapped to be
America’s Project Mercury astro-
nauts. On July 21, 1961, he became
America's second astronaut when his
Liberty Bell 7 capsule was launched
on a suborbital mission from Cape
Canaveral. He flew again on March 23,
1965, when he and John Young flew
on the first US two-man space mis-
sion, Gemini-3. Colonel Grissom was
killed on January 27, 1967, along with
astronauts Roger B. Chaffee and Ed-
ward H. White when the Apollo cap-
sule they were testing caught fire
while on the pad. Colonel Grissom is
the fourth member of the original
group of seven astronauts to be en-
shrined in the Aviation Hall of Fame.

Daniel J. Haughton (1911-87) be-
gan his career with Lockheed in 1939
as a systems analyst. Twenty-eight
years later, he was elected to the
board chairmanship, a position he
held from 1967-76. Under his leader-
ship inthe 1950s, Lockheed’s Georgia
Division began development of what
was to become one of the corpora-
tion’s brightest stars, the rugged and
versatile C-130 Hercules troop and
cargo transport. He also received the
Marketing Executive of the Year
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Award in 1968 from Sales and Market-
ing International for his direction of
the successful marketing program for
the Lockheed L-1011 TriStar airliner.

Adm. Thomas H. Moorer (born
1912) was the first naval officer ever to
serve as Commander in Chief of both
the Atiantic and Pacific Fleets. He was
appointed Chief of Naval Operations
by President Lyndon Johnson in 1967
and later reappointed by President
Nixon. In 1970, he was nominated to
serve as Chairman of the Joint Chiefs
of Staff and was reappointed for a sec-

ond term in 1972. On June 20, 1974,
he retired as JCS Chairman after for-
ty-five years of Navy service. During
his military career, Admiral Moorer
was awarded forty-two medals and
unit awards, including the Distin-
guished Flying Cross.

This year's ceremony brings the to-
tal number of National Aviation Hall of
Fame inductees to 118.

% The new Gl Bill, which had been
implemented on an experimental
basis, was signed into law by Presi-
dent Reagan on June 1. Under the
new law, benefits will be available to
personnel who initially entered active
duty with no prior service on or after
July 1, 1985. Personnel already in the
military who are eligible for the Viet-
nam-era Gl Bill may combine their
benefits.

Members who participate in the

Arthur Godfrey

AR
'H

Daniel J. Haughton

Thomas H. Moorer
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program will have $100 deducted
from their basic pay per month for
one year. This $1,200 amount is not
taxable, and the government will
match this amount with $9,600 at the
end of service.

In order to collect the $300 per
month benefits, the participant in the
program must serve three years of ac-
tive duty or two years of active duty
and four years of inactive service. A
smaller benefit of $250 a month for
three years is available for a two-year
active-duty enlistment, but the $1,200
investment must still be made.

Members of the National Guard and
Reserves can also participate in the
program. These people will receive
$140 a month for educational benefits
for a six-year enlistment.

The benefits must be used within
ten years of the participant's retire-
ment or separation date.

% The latest test of the AIM-120A Ad-
vanced Medium-Range Air-to-Air Mis-
sile (AMRAAM) proved to be a suc-
cess, even though the missile wasn't
fired at anything. This shot verified
the missile could successfully sepa-
rate from its launch rail while the car-
rier aircraft was executing a high-G
maneuver.

The May 29 test was conducted
over the Gulf Test Range near Eglin
AFB, Fla. The missile carried no war-
head, but was specially instrumented
to measure launch and flight data.

An F-15 served as the launching air-
craft, and it was flying at Mach 0.9 at
25,000 feet above sea level. The plane
executed a 6.5-G turn as the AMRAAM
Separation/Control Test Vehicle
(SCTV) was launched. The SCTV then
flew a predetermined flight path and
performed programmed turns and al-
titude changes as well. The missile
was also put through higher than nor-
mal accelerations. This was the first
test of an SCTV from an F-15, and in
addition to separation characteris-
tics, the AIM-120's aerodynamics, au-
topilot response, and stability charac-
teristics were also measured.

The shot was the third successful
SCTV launch. Previous SCTV tests
were conducted in December 1984
and March 1986. This test marked the
thirtieth successful AMRAAM launch
out of thirty-five attempts, a success
ratio of nearly eighty-six percent.

The joint Air Force/Navy AIM-120A
program is managed by Air Force Sys-
tems Command’s Armament Division
at Eglin. Prime contractor for the 335-
pound AMRAAM is Hughes, while
Raytheon is the second-source
builder. Initial operational capability
(I0C) is expected to be achieved with
the missiles in FY '89.
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* With its unique ability to refuel air-
craft on a single mission by using ei-
ther the hose-drogue method or by
means of a refueling boom, the Air
Force's fleet of KC-10 Extender cargo/
tanker aircraft has frequently been
called on to support Navy and Marine
Corps deployments and exercises. In
an effort to service more “customers”
at these flying gas stations, McDon-

nell Douglas was awarded a $9.9 mil-
lion contract in early June to add two
more “self-service lanes” to the
planes.

These additions will consist of two
hose-drogue refuelers contained in
removable pods mounted near the
wingtips of the KC-10s. This modifica-
tion will give the tankers the ability to
refuel three aircraft at one time (either
three probe-equipped aircraft or one
receptacle-equipped and two probe-
equipped planes), thus reducing the
amount of time it takes to refuel a
given number of airplanes in flight.

Flight Refuelling Ltd. of Wim-
bourne, England, will develop the
wing pods, while McDonnell Douglas

SENIOR STAFF CHANGES

PROMOTIONS: To be Lieutenant General: Robert D. Beckel; Hansford T. Johnson.

RETIREMENTS: M/G Gerald D. Larson; L/G Leo Marquez; Gen. Earl T. O’Loughlin; L/G
Winfield W. Scoft, Jr.; Gen. Lawrence A. Skantze; M/G Russell L. Violett.

CHANGES: M/G (L/G selectee) Robert D. Beckel, from C/S, Hq. SAC, Offutt AFB, Neb.,
to Dep. Chairman, NATO Mil. Committee, Brussels, Belgium . . . B/G Billy J. Boles, from
Vice Cmdr., Hq. AFMPC, and Dep. Ass't DCS/Pers. for Mil. Pers., Randolph AFB, Tex., to Dir.,
Pers. Prgms., DCS/Pers., Hq. USAF, Washington, D. C., replacing M/G Anthony J. Bursh-
nick . . . B/G Edward R. Bracken, from DCS/P&P, Hg. AFLC, Wright-Patterson AFB, Ohio,
to Dir., Log. Plans & Prgms., DCS/L&E, Hq. USAF, Washington, D. C., replacing retired M/G
Thomas A. LaPlante . . . Gen. Duane H. Cassidy, from CINC, Hg. MAC, Scott AFB, Ill., to
CINC, Hg. MAC, and CINC, Hq. USTRANSCOM, Scott AFB, Ill. . .. Col. (B/G selectee)
Clifton C. Clark, Jr., from Ass't DCS/P&P, Hg. USAFE, Ramstein AB, Germany, to Dep. Dir.,
Ops., NMCC, J-3, OJCS, Washington, D. C., replacing B/G Vernon J. Kondra.

M/G Larry D. Dillingham, from Dep. Cmdr., 6ATAF, lzmir AS, Turkey, to Ass't DCS/Pers.,
Hq. USAF, Washington, D. C., replacing M/G Winfield S. Harpe . . . Col. (B/G selectee)
Howell M. Estes lll, from Spec. Ass't to C/S, SHAPE, Mons, Belgium, to Cmdr., 14th AD,
SAC, Beale AFB, Calif., replacing B/G (M/G selectee) John R. Farrington . . . B/G (M/G
selectee) John R. Farrington, from Cmdr., 14th AD, SAC, Beale AFB, Calif., to Chief, US
Mil. Training Mission, Riyadh, Saudi Arabia, replacing retired M/G Russell L. Violett. . . B/G
(M/G selectee) Larry D. Fortner, from Dep. IG, Hq. USAF, Washington, D. C., to Dep. Cmdr.,
BATAF, lzmir AS, Turkey, replacing M/G Larry D. Dillingham . . . M/G Michael D. Hall, from
Cmdr., Hq. AFOTEC, Kirtland AFB, N. M., to Dir., Advanced Prgms., OSAF, Washington,
D. C., replacing M/G John M. Loh.

M/G Jerry D. Holmes, from C/S, 4ATAF, Heidelberg, Germany, to Cmdr., NATO Airborne
Early Warning Force, SHAPE, Mons, Belgium . . . B/G Lawrence E. Huggins, from Cmdr.,
316th AD, and Cmdr., Kaiserslautern Mil. Community, Hq. USAFE, Ramstein AB, Germany,
to Ass't C/S, Ops., Allied Forces Central Europe, Brunssum, the Netherlands, replacing
M/G Thomas R. Olsen . . . M/G (L/G selectee) Hansford T. Johnson, from Vice CINC, Hq.
PACAF, Hickam AFB, Hawaii, to Dep. CINC, Hg. USCENTCOM, MacDill AFB, Fla. . . . B/G
Vernon J. Kondra, from Dep. Dir,, Ops., NMCC, J-3, OJCS, Washington, D. C., to Cmdr.,
834th ALD, MAC, and DCS/Airlift, Hq. PACAF, Hickam AFB, Hawaii, replacing B/G James J.
LeCleir . . . M/G Thomas R. Olsen, from Ass't C/S, Ops., Allied Forces Central Europe,
Brunssum, the Netherlands, to C/S, 4ATAF, Heidelberg, Germany, replacing M/G Jerry D.
Holmes. . . B/G William J. Porter, from Cmdr., USAF Recruiting Service, and DCS/Recruit-
ing, Hg. ATC, Randolph AFB, Tex,, to Dir.,, J-8, Hq. US Special Ops. Command, MacDill
AFB, Fla.

M/G Cecil W. Powell, from Dep. Cmdr. for RD&A, Armament Div.,, AFSC, Eglin AFB, Fla.,
to Cmdr., Hq. AFOTEC, Kirtland AFB, N. M., replacing M/G Michael D. Hall . . . B/G Donald
A. Rigg, from Dir., Aerospace Safety, Hq. AFISC, Norton AFB, Calif., to Dep. IG, Hgq. USAF,
Washington, D. C., replacing B/G (M/G selectee) Larry D. Fortner . . . B/G Joseph K.
Stapleton, from Dep. Dir., Ops., Hq. USREDCOM, MacDill AFB, Fla., to Dir., Aerospace
Safety, Hq. AFISC, Norton AFB, Calif., replacing B/G Donald A. Rigg . . . Col. (B/G selectee)
William A. Studer, from Cmdr., 81st TFW, USAFE, RAF Bentwaters, UK, to Cmdr., 316th AD,
and Cmdr., Kaiserslautern Mil. Community, Hg. USAFE, Ramstein AB, Germany, replacmg
B/G Lawrence E. Huggins.
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will do the development and installa-
tlon work. The modification work, to
be done at the Douglas plant at Long
Beach, Calif., includes additional wir-
ing to the flight engineer’s station and
the aerial refueling operator’s (ARO)
station plus installation of a new
closed-circuit TV camera and viewing
screen in the ARO station. Local
structural work will have to be done in
the wings so the pods can be at-
tached, and new plumbing from the
wing tanks to the pods will be added.

The new system will be installed
first on the sixtieth KC-10, which is
the last aircraft on order for the Air
Force. The fifty-nine other KC-10s in
the fleet are scheduled to be modified
to accept the pods, and the Air Force
plans to purchase thirty-nine other
shipsets of the refueling equipment.
Total estimated cost of the program is
$83 million.

McDonnell Douglas will conduct
the necessary testing and initial qual-
ifications with receiver aircraft. The
company will also train Air Force per-
sonnel for additional receiver qualifi-
cation testing.

* NEWS NOTES—Astronaut Sally
Ride, America’s first woman in space,
announced in late May she will leave
the space program in August. She
will leave NASA to accept a two-year
fellowship at Stanford University's
Center for International Security and
Arms Control. She holds a doctorate
in astrophysics from Stanford. Dr.
Ride flew on two Shuttie missions,
STS-7 in 1983 and Mission 41-G in
1984, both of which were on board the
Shuttle Challenger. She served on the
Rogers Commission that investigated
the Challenger disaster and is cur-
rently interim head of NASA'’s Office
of Exploration. Dr. Ride is the tenth
astronaut to leave the space program
since the Challenger explosion in
January 1986.

After several years of marketing the
idea, Lockheed has sold the first air-
borne early warning and control
(AEW&C) variant of its P-3 Orion pa-
trol plane. The first plane will be deliv-
ered to the US Customs Service in
1988 at its base in Corpus Christi,
Tex., for use in patrolling the Caribbe-
an to detect and track drug smug-
glers. The $19.7 million contract,
which is subject to approval by Con-
gress, covers the purchase and modi-
fication of one P-3B with an option for
three more aircraft. The APS-125 ra-
dar, housed in a twenty-four-foot di-
ameter rotodome on the fuselage
spine, will be government-furnished
equipment.

In an effort to save man-hours and
paperwork for base orderly rooms
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a day
for subcompact-group car.

Avis features GM cars.
Chevrolet Spectrum.

When you're out on leave or when you need a car for official business, Avis
stands ready to serve. With special low rates, just for U.S. military personnel,
You can rent a Chevrolet Spectrum or similar subcompact-group car for just
$30 a day. And with these low rates, there's no charge for mileage.

Avis has similar low rates for other car groups, too. And many '‘red hot'’ time-
saving services to expedite your rental and return.

To get your special rates at Avis, just present your Avis or Avis-honored charge
card and your Avis Worldwide Discount (AWD) identification. Clip the AWD
Card below for temporary use, and mail our coupon for permanent I.D. today!

For all Avis domestic and international reservations, call the special
Government Desk, set up especially to serve you: 1-800-331-1441

Chicago, Washington, D.C. (National and Dulles) and Baitimore melropolitan locations ®
and their airports, add $3/day. Rates are nol available in Manhattan between § PM on -
driver and credil requirements

Friday and 3 PM on Sunday and during holiday periods. Cars and particular car groups
are subject to availability and must be returned o renting city, Refueling service

@ 1987 Wizard Co., Inc
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These special government rales are nondiscountable and are available at all U.S. corporate and participating
licensee locations. At all New York area airports and at all Manhattan locations, add $5/day. At all Boston,
charge, taxes, and optional PAl and PEP are not included. COW is not included except
when traveling on official government business. Renter mus! meet slandard Avis age,
Clip and carry this temporary T;O_f permanent Avis Worldwide Discount identification,
Avis Worldwide Discount (AWD) card. |¢lip and mail this coupon:

toll-free number:

1-800-331-1441
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Over the years, Grumman Data Systems has designed and integrated some very sophisticated
systems for some very demanding programs.

For example, we made it possible for Grumman to modify and retrofit the EF-111 Raven. Our
cost-effective system organized, tracked, coordinated and managed all shop floor responsibilities.
Parts and materials flowed efficiently from requirement generation through issuance and assembly;:

As a result, Grumman delivered the EF-111 Raven on time and within budget.

Today, our software design and engineering expertise supports the Joint Stars and Boost Surveil-
lance Tracking System programs. We're also a leading integrator of supercomputer, automated flight
test and industrial manufacturing and maintenance systems. And we have dedicated management
and in-place personnel experienced in software, avionics, electronics and communications.

In short, Grumman Data Systems can provide the quick program start-up and continuing
support that’s vital to Air Force readiness

For furthe

information, contact
Grumman Dat

#Grumman is o registered trademark of Gromman Corporation



and consolidated base personnel of-
fices, Air Force Form 2095, which for
many years has been used to report
changes in job title, supervisory
changes, and other significant per-
sonnel actions, is being retired. Many
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of the actions reported on the Form

Air Force Col. Guion
Bluford (right), a Penn
State alumnus and Amer-
ica’s first black astronaut,
spoke at the school's May
commencement exer-
cises, during which Edgar
Tucker (left), a mechanical

engineering major, gradu-
ated. Now-Lieutenant
Tucker was designated by
Hq. Air Force ROTC as the
nation’s outstanding ROTC
cadet for 1987.
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2095 will now be accomplished by
telephone, while other actions will be
incorporated into AF Form 2096,
which is used for classification and
on-the-job-training actions.

The Army Mutual Aid Society,
which for 108 years has served as a
nonprofit organization dedicated to
helping military members and their
families understand and receive the
government benefits they are entitled
to, changed its name to the Army
and Air Force Mutual Aid Society on
June 1. The name change reflects the
organization's broadened mission to
help Air Force families. Both Army
Chief of Staff Gen. John A. Wickham,
Jr, and his Air Force counterpart,
Gen. Larry D. Welch, took part in the
name change ceremony.

A new publication called Airpower
Journal is replacing the forty-year-old
Air University Review. The new name,
AU says, was chosen to emphasize
that the publication is intended for
the entire Air Force community. The
old name apparently led many people
to believe the Review was for Air Uni-
versity students. The reoriented jour-
nal, according to AU, “will concen-
trate on issues related directly to the
operational level of war.”

On May 27, Morton Thiokol suc-
cessfully conducted the first full-
scale firing test of the Space Shuttle
Solid Rocket Booster (SRB) since the
Challenger accident. Although the
test booster did not have the re-
designed field joints that were a man-
dated fix in the Rogers Commission
findings, the booster did feature
wraparound electrical joint heaters
and external graphite reinforcing
bands. No leaks were detected in the
120-second test at the company's
Brigham City, Utah, facility. A second
full-scale SRB test, with the rede-
signed field joints installed, is sched-
uled for late August.

% DIED—Dudley C. Sharp, Secretary
of the Air Force during the last years
of the Eisenhower Administration, on
May 17 at a hospital in Houston, Tex.
He was eighty-two. A Houston native
and resident, Mr. Sharp came to
Washington in 1955 as the Air Force’s
Assistant Secretary for Materiel. After
a brief stint in private business, he
was named Secretary of the Air Force
in December 1959. He served as Sec-
retary until the Kennedy Administra-
tion took office in 1961. A 1927
Princeton graduate, Mr. Sharp served
in the Navy during World War Il. He
served as vice president and later
president of Mission Manufacturing
Co., a family business that manufac-
tured oil and gas drilling equipment.
He retired in 1976. ]
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A nuclear drawdown in Europe would
magnify the Warsaw Pact’s huge
advantage in tank armies and tactical

Why NATO

Needs a
Conventiona

BY JOHN T. CORRELL, EDITOR IN CHIEF

airpower.

OR the past decade, no speech

about NATO by a Western pol-
itician has been complete without a
fervent appeal for nuclear arms con-
trol. There was great consternation
in the 1970s when the Soviet Union
targeted Europe with the new nu-
clear threat of its mobile SS-20 mis-
siles. And in 1983, protesters took
to the streets when the US, on be-
half of the Alliance, started deploy-
ing intermediate-range missiles in
response to the SS-20s.

NATO's other problem—its lim-
ited ability to mount a conventional
defense of Europe—simmered in
the background while most Ameri-
cans and Europeans worried exclu-
sively about nuclear weapons.

Now, however, NATO’s under-
supported conventional forces may
get more attention for the most iron-
ic of reasons. To the surprise of al-
most everybody, the United States
and the Soviet Union have begun to
talk seriously about removing entire
categories of nuclear weapons from
Europe.

The total denuclearization of Eu-
rope is not in prospect, but the
“Double Zero” arms-control option

would remove two complete catego-
ries of nuclear missiles, banning all
those with ranges of between 300
and 3,000 miles. Both sides would
still have nuclear weapons in the
theater that they could deliver by
aircraft, artillery, or missiles with
“battlefield” range. When the
NATO defense ministers met in
May at Stavanger, Norway, the West
Germans opposed the Double Zero
option. They felt that it would leave
their country, which has along com-
mon border with the Warsaw Pact,
uniquely exposed. Germany held
out for a couple of weeks against
political pressures from within and
without and then agreed to go along
with the Double Zero proposal.
Any nuclear drawdown would al-
ter the balance of power in Europe
to some extent. A growing number
of Westerners believes that the su-
periority of the Warsaw Pact in con-
ventional firepower would then be-
come even more of an advantage
than it is already. If so, NATO will
have to find time to attend to one of
its oldest problems at the same time
it adjusts to the fast-developing op-
portunities for arms control.

“Disarray” Is Not New

The Stavanger conference was
scarcely ended before press ac-
counts were reporting NATO “in
disarray” on arms-control policy.
That phraseology had a familiar
ring. According to a study done by a
former US permanent representa-
tive to NATO, the Alliance has been
declared “in disarray” for one rea-
son or another on the average of
once every fourteen months since
its founding in 1949.

NATO will probably weather its
current disarray, too, but 1987 may
be remembered as one of the
shakier years in its history. An ex-
traordinary number of problems
and concerns—some old, some
new—have converged on the allied
nations more or less simultaneous-
ly.
In addition to the turbulence on
arms control, there are frictions
within NATO about trade protec-
tionism, continuing accusations
that some allies are not paying their
“fair share” of defense costs, and
periodic calls to pull 100,000 or
more US troops out of Europe.
America’s Strategic Defense Initia-

AIR FORCE Magazine / August 1987



Deterniae

tive, which promises security from
ballistic missiles, has stirred fears
that the US might “decouple” its
own defense—and especially the
extended protection of its strategic
nuclear arsenal—from the defense
of Europe. The allies complain that
the US is eager to sell military
goods to them, but is reluctant to
buy anything of consequence in re-
turn. Nearly everyone admits that
billions are wasted by duplication of
effort in military R&D.
Anti-Americanism has been gath-
ering steam in Europe for some
time, and substantial numbers of
Europeans profess to see little mor-
al difference between the Soviet
Union and the United States. The
US is faulted for arrogance, reck-
lessness in foreign affairs, and
failure to consult fully with its allies
before it acts. Opinion polls find a
weakening of support for NATO. On
the other hand, British voters stuck
with Prime Minister Margaret
Thatcher and the Conservative Par-
ty in the June elections, and the rad-
icals in West Germany have not yet
managed to unhorse Helmut Kohl
and his center-right coalition.
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Thatcher and Kohl have stood
staunchly with the United States on
NATO military policy.

The United States has always
been the dominant partner in
NATO, partly because it is the
strongest of the allies and partly be-
cause testiness between the Euro-
pean nations would deny the leader-
ship role to any of them. Americans
realize that a certain amount of the
resentment that Europeans ex-
press, often caustically, goes along
with such a relationship, but they
are stung by it nevertheless.

Most Europeans disapproved of
the 1986 US action against Libya.
Their disapproval angered a good
many Americans who figured the
Europeans should have been help-
ing instead of sniping from the side-
lines. Europe’s inclination to deal
itself out of responsibility for de-
fending Western interests around
the world is a further cause of irrita-
tion.

The Europeans, chafed by Rea-
gan Administration lectures on the
evils of buying natural gas from the
Russians and on the need for stand-
ing tough against terrorist states,

LEFT: F-16s of five NATO
nations—the Nether-
lands, the US, Belgium,
Denmark, and Norway—
fiy in formation over
Belgium. ABOVE: The
Pact has 32,000 main
battle tanks in place in
Europe. Many are late
models, such as the T-72
shown here, and the
new Soviet T-80.

took a dim view of the subsidized
sale of US wheat to the Soviet
Union and of America’s covert arms
sale to Iran. The Iran-Contra affair
has also undercut the prestige of the
United States in the eyes of the al-
lies just when NATO is most in need
of US leadership.

The most frequent source of ten-
sion, though, is disagreement about
the size, upkeep, and relative re-
sponsibility for NATO’s conven-
tional force. The allies have been
wrestling with this one for a while.

Holes in Flexible Response

In 1967, concerned that it had
grown too reliant on nuclear wedp-
ons, NATO adopted a new strategy
called “Flexible Response.” In the-
ory, Flexible Response should en-
able the Alliance to defend itself by
conventional means, at least in the
early stages of an attack on NATO.
The next option, to be taken only
after the most careful deliberation,
is escalation to theater nuclear
weapons. The ultimate backup is
the strategic nuclear force of the
United States, which is pledged to
the defense of NATO.
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For a variety of reasons, the allied
nations have never fielded the army
divisions, tactical fighter squad-
rons, or combat sustainability that a
true Flexible Response strategy
would require. NATO continues to
rely almost as heavily as ever on
nuclear weapons, which are sup-
posed to be the fallback element in
the strategy.

This is the cheaper approach, al-
though it keeps the nuclear thresh-
old dangerously low. The Soviet
Union and the Warsaw Pact, in the
meantime, have built up their own
conventional forces to unprece-
dented levels.

The Pact has enough spare parts
and supplies deployed forward in
Central Europe to sustain combat
for sixty to ninety days. By con-
trast, some of the NATO nations
have only a few days’ worth of crit-
ical supplies. The highly developed
Soviet capability to wage chemical
warfare would force NATO troops
into protective suits, the best of
which reduce their efficiency by
thirty percent. NATO’s obsolescing
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chemical weapons impose no sim-
ilar burden on the enemy.

One of the clearest voices of
warning has been that of Gen. Ber-
nard W, Rogers, who retired in June
after eight years as Commander in
Chief of US European Command
and Supreme Allied Commander in
Europe. He says that the readiness
and sustainability of US forces in
Europe are better now than at any
time since NATO was formed thir-
ty-eight years ago—but that even
so, the allied conventional forces
would not be able to hold out for
long against the Pact’s tank armies,
operational maneuver groups. and
fighter-bombers.

Escalation or Capitulation

“If attacked conventionally to-
day, NATO would face fairly quick-
ly the decision to escalate to a nu-
clear response in order to try to
cause the aggressor to halt its ad-
vance,” General Rogers told the
Senate Armed Services Committee
in March. “We are in such a posture
for several reasons, but primarily it

results from NATO’s inability to
sustain its forces adequately with
trained manpower, ammunition,
and war reserve materiel.”

General Rogers does not believe
that NATO'’s military situation is be-
yond repair. “By improving our con-
ventional forces, we would move
away from a posture in which capit-
ulation might be viewed as the most
credible choice facing NATO,” he
told the Senate.

Nor does he think the Soviet
Union will launch a direct attack on
the West. The Soviet objective in
Europe, he says. is to “have the
fruits of victory without the pain of
war.”

His fear is “that the day will arrive
when the military situation for our
defensive alliance is beyond all res-
toration. We will know it, and the
Soviets and the Warsaw Pact will
know it. With the backdrop of that
massive conventional force they
have in the East, a force that threat-
ens the taking and holding of territo-
ry, we'll find ourselves being sub-
ject to intimidation, coercion,
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blackmail, and accommodation
with the East.”

The situation is all the more dis-
tressing in view of the major im-
provements made in NATO conven-
tional forces, the US components in
particular. Maj. Gen. Thomas L.
Craig. USAF Director of Plans Pol-
icy for US European Command,
ticks off a list of gains achieved by
USEUCOM between 1981 and
1986. Virtually every major land
and air combat system in the theater
has been modernized. Reserve
stocks of Army munitions are up
twenty percent. Spare parts to sup-
port fighter sorties have increased
by eighty-three percent. The back-
log of Army maintenance and repair
is down by half. Stocks of “select-
ed” modern air-to-air missiles in-
creased by sixty-eight percent. Air
Force in-flight refueling capacity is
up by eighty-four percent. Strategic
airlifters can deliver fifty percent
more tonnage than before.

Deficiencies All Over

Despite this, NATO remains defi-
cient in troop numbers, equipment,
munitions, support structure, and
more.

The US is short 100,000 troops in
Europe for meeting its M-Day com-
mitments. The Army support struc-
ture could not handle the arriving
augmentation forces, so many of the
mobilized units would stay at home
awaiting support. The Air Force is
better off, General Rogers says, but
minimum essential facilities are
available for only twenty percent of
the deploying aircraft that plan to
work out of collocated operating
bases.

“Mobilizable forces vary consid-
erably in levels of training, equip-
ment, manning, and availability,”
General Rogers told the Senate.
“Many, including some US forces,
are inadequate for their tasks.”

NATO, he continued, lacks ade-
quate numbers of suitable aircraft
and the modern munitions with
which to arm them. Standing Army
forces are insufficient in numbers
and must depend on timely rein-
forcement. This limits their ability
to defeat the Soviet lead echelons
and prevent a breakthrough of the
forward lines.

Stocks of the following items are
below a five-day supply or at less
than thirty percent of the level re-
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Gen. Bernard W. Rogers says that NATO's readiness and sustainability are better now
than at any time in the past—but that the Alliance would be confronted quickly with a
decision on use of nuclear weapons in the event of attack. Manpower, ammunition,
and war reserve materiel are too short to hold out for long otherwise.
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quired to counter specific threats:
modern artillery munitions, five-ton
trucks, drive-train components for
wheeled vehicles and tanks, air-to-
air missiles, air-to-ship missiles,
antiradiation missiles for attack of
enemy radars, and antirunway mu-
nitions. The allies generally have
less sustainability than does the US.
It sounds grim, but NATO isn’t
done for just yet. Events of the next
few years will play out in the com-
plicated crossing of strategies, re-
quirements, political machinations,
and perceptions of what claim de-
fense should have on the economic
resources of the allied nations.

Sticking With the Strategy

The Warsaw Pact, too, would
have some disadvantages in a Euro-
pean war. Strategists from Clause-
witz on have contended that it re-
quires greater military strength to
attack than to defend. And above all
else, NATO is committed to the de-
fense.

‘The reliability of Soviet allies is
open to question. The Russians
have had to use the threat—and
sometimes the exercise—of military
force to keep their East European
empire in line. The allegiance to the
Soviet Union of some Warsaw Pact
nations is weaker than that of oth-
ers, and the Soviets cannot be cer-
tain they would fight with total de-
termination.

Soviet doctrine is inflexible and
tied to centralized command and
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control. The Soviets made this
same strategy work in previous
wars, but they often took horren-
dous casualties because of their
rigid stubbornness. Their depen-
dence on an unbroken chain of com-
mand is a vulnerability that NATO
might exploit.

Although NATO’s lead in tech-
nology has narrowed, it is still
ahead, and with improved defense
funding its chances for stretching
that lead out again are excellent.
The quality of NATO military man-
power is also judged to be better
than that in Soviet and Warsaw Pact
units.

Much depends on how long the
Pact would take to prepare for an
attack. Gen. Charles L. Donnelly,
then Commander in Chief of US Air
Forces in Europe, told an Air Force
Association audience earlier this
year that if the Soviets give NATO
time to bring in its full complement
of reinforcements, “we’re going to
crack 'em good.” (See “Thirty-
Seven Wings of the Best,” April 87
issue.)

NATO plans to stick with its Flex-
ible Response strategy, including
the controversial option for first use
of nuclear weapons. Former US
Secretary of Defense Robert S.
McNamara is one of many worried
Westerners who argue that NATO
should renounce the use of nuclear
weapons unless the enemy uses
them first. (McNamara, like most
others offering alternative strat-

—IDVMi Seitelman

“Fair share” contribu-
tions to allied de-
fense include more
than money. Ger-
many, for example,
hosts 400,000 foreign
troops on lts soil. Five
thousand exercises
and maneuvers are
held there each year,
causing considerable
damage to land and
surroundings. Some
580,000 sorties—
many at low level—
are flown in German
airspace annually.
Most allied nations
also pay a political
price to maintain a
military draft.

egies, assumes a corresponding
buildup of NATO’s conventional
forces.)

General Rogers has insisted that
the first-use option is a key element
in NATO’s ability to deter an attack
and that the West must never allow
the Soviet Union to suspect that war
without the potential use of nuclear
weapons might be possible. How-
ever much the Soviets doubt that
NATO would invoke the first-use
option, they could never be sure.

“In essence,” General Rogers
says, “a no-first-use doctrine would
make it appear that NATO would
rather accept a conventional defeat
than resort to nuclear weapons. . . .
The answer to preventing nuclear
war is not a no-first-use declaration.
We cannot create an artificial fire-
break between conventional and
nuclear war where a natural one
does not exist. . . . The only dura-
ble and meaningful firebreak is the
one between peace and any kind of

L1

war.

Radical Strategies

The conventional-arms portion of
NATO strategy is under challenge
as well, especially that aspect of it
that calls for a forward defense.
Thirty percent of the West German
population and industry is situated
within 100 kilometers of the Warsaw
Pact border. The Germans, under-
standably, insist that this area be
defended.

Critics say that this strategy is un-
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realistic and that a determined at-
tack will punch through the line.
They call, variously, for defense in
depth, fortifications, or some sort of
maneuver strategy. (See Trevor N.
Dupuy’s “Strategy for Victory or
Defeat?” April *83 issue.)

There is no chance that NATO
will abandon the forward defense,
because the Germans would never
stand for that. From a military per-
spective, General Rogers has said
that he sees no point in conceding
territory that will have to be retaken
later. “Despite what many have
been led to believe, we do not en-
visage deploying our forces in a thin
defensive line along the border
markers,” he says. “Rather, com-
manders are expected to deploy
their forces on the best defensible
terrain near the border and to place
covering forces between their de-
fensive position and the border.”

The most radical of the alter-
native strategies, appealing mostly
to the pacifist-left in Europe, is the
“defensive defense.” It would do
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away with “offensive” forces and
put large numbers of civilian reserv-
ists armed with antitank and air de-
fense weapons in the path of the
invaders. This approach has been
ridiculed as the “defenseless de-
fense.” It might annoy the Russians
or perhaps slow them down, but it
would not stop them.

General Rogers observes that this
strategy does not hold Warsaw Pact
territory at risk in the event of at-
tack. There would be no weapons
that could reach their territory.
“Further,” he says. “the last thing
we want to do is have our reinforce-
ments have to fight their way ashore
or into the nations they're supposed
to reinforce.”

Yet another group of alternative
strategists wants NATO to be more
aggressive. Their idea is “offensive
retaliation.” which would throw a
conventional ground counterattack
against Eastern Europe. General
Rogers says that retaliatory inva-
sion is not politically acceptable to
some of the allies—and that NATO

does not have enough conventional
forces to hold its general position,
defend its rear areas, and strike on
the ground at the enemy second
echelon all at the same time. If it
did, he says, “defense and deter-
rence would be assured without the
need to endorse a politically and op-
erationally risky course.”

This does not mean that NATO
would not go after the enemy’s sec-
ond and third echelons with tactical
airpower and long-shooting ground
weapons. It would strike in both of
these ways as part of the Follow-On
Forces Attack (FOFA) concept,
which the Alliance adopted in 1984.

NATO’s first battle priority would
be to block the enemy’s initial air
and ground attack. This includes
disrupting the lead echelons of
mechanized forces and destroying
them if possible. Penetrating air-
craft would pound Pact airfields and
command and control centers. The
forthcoming capability to operate at
night and in bad weather will enable
fighter and attack aircrews to find
the Soviet lead echelons at any hour
and to hit force concentrations or
complicate their movement and
supply.

Soviet follow-on forces are the
second priority. Special operations
forces, along with fighter squad-
rons, would try to prevent enemy
reinforcements from reaching the
battlefront. The objective of FOFA
is to reduce to manageable propor-
tions the attacking elements against
which NATO must defend at its for-
ward positions.

FOFA does not replace the nu-
clear option, but it does reduce
NATO’s early reliance on it. Gener-
al Rogers has an answer for those
who ask what conventional force is
required to carry out allied strategy.
Enough, he says, to “be perceived
by the Soviet Union as having a rea-
sonable prospect of frustrating a
conventional attack by the Warsaw
Pact. . . . The minimum required is
[that] sufficient to ensure that when
and if the time comes, political au-
thorities do not have to react in pan-
ic with respect to the use of nuclear
weapons, but can make a very de-
termined and deliberate decision.
And secondly, sufficient conven-
tional forces [are required] to en-
sure that our nuclear assets are
there when the time comes that we
have to use them.”
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—Pholo by Gerard Beerens

NATO continues to
upgrade the quality
of its tactical air-
power. The Panavia
Tornado is deployed
in several variants,
including the German
Navy version shown
here. US squadrons
are achieving re-
markable readiness
rates with their F-15s
and F-16s. Today, the
allies field twenty-five
percent new-genera-
tion aircraft and sixty-
five percent current
generation. The mix
will improve even
more in the decade
ahead.

The Next Steps

In 1982, General Rogers told the
NATO nations that they could have
a good conventional capability by
the end of the decade if they in-
creased their defense budgets by an
average of four percent. The allies
soon concluded that such a program
of growth was beyond their means.
The prevailing trend is toward cut-
ting defense budgets rather than
raising them.

There are signs of promise, how-
ever, in the Conventional Defense

Improvements (CDI) plan approved
by NATO defense ministers in 1985.
“The main focus of the CDI effort is
on specific critical munitions that
are identified, item by item, for each
nation,” Richard N. Perle, then As-
sistant Secretary of Defense for In-
ternational Security Policy, said in
March. “Among the objectives for
all of these items for non-US NATO
nations, roughly one-half will be
fully implemented or virtually fully
implemented within the current
five-year planning period.”

Another CDI objective is to in-
crease cooperation in armaments.
NATO spends more on defense than
the Warsaw Pact does (although the
USSR outspends the US by a con-
siderable margin), but loses much of
the benefit by wasteful duplication.
The US is already working on a
number of programs in partnership
with allies, and the allies are work-
ing with each other on multinational
developments, For example, Ger-
many, Italy, Spain, and the United
Kingdom have joined together to
field a European Fighter Aircraft
for the 1990s.

Congress voted $125 million in
FY '86 and $190 million in FY '87
as venture capital for cooperative
R&D. But legislators are ever
watchful for international deals that
might take business away from their
districts. Some congressmen com-
plained that the award of $9 billion
in military contracts to foreign com-
panies in 1986 both contributed to
the trade deficit and hurt American
companies that might have done the
work.

In reply, Deputy Secretary of De-
fense William H. Taft I'V pointed out
that the military trade balance with
industrialized NATO nations favors
the US by about two to one. “The
broad benefits of cooperation can-
not be achieved if the United States,
for domestic reasons, insists on de-
fining cooperation as buy Ameri-
can,” Mr. Taft said.

CDI technological initiatives em-
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phasize the “capability to both see
and strike deep . .. regardless of
weather or lighting conditions,”
says Donald N. Fredericksen, Dep-
uty Under Secretary of Defense for
Tactical Warfare Programs. Leading
requirements include “low-observ-
able technology, smart munitions
for top attack of armored vehicles,
new all-weather real-time target ac-
quisition, and microprocessing for
improved data handling,” he says.
Mr. Fredericksen identifies five ma-
jor US programs in this category:
the Joint Surveillance Target Attack
Radar System (Joint STARS), the
Army’s Multiple Launch Rocket
System (MLRS), the Army Tactical
Missile System (TACMS), the Joint
Tactical Cruise Missile System
(JTACMS), and the Tacit Rainbow
loitering drone for engaging enemy
radar emitters.

The Low-Altitude Navigation and
Targeting Infrared for Night (LAN-
TIRN) system, now in production,
will provide unprecedented capabil-
ities for air operations in darkness
and bad weather. And the Mark XV
Combat Identification System, a
joint-service US development in co-
operation with the allies, will soon
begin relieving the problem of cum-
bersome and often ineffective pro-
cedures for distinguishing friends
from foes.

Among the steps to improve coor-
dination is the NATO decision to
adopt JP-8 as the standard aviation
fuel for ground-based aircraft in Eu-
rope. Conversion from JP-4 is in
progress.

Nunn’s Prescription

NATO has few supporters as sup-
portive or critics as tough as Sen.
Sam Nunn (D-Ga.), Chairman of the
Senate Armed Services Committee.
In 1984, he sponsored a legislative
amendment—subsequently defeat-
ed—that would have pulled large
numbers of US troops out of Europe
unless the allies began spending
more on combat sustainability. (Eu-
ropeans refer to that one as the
“bad” Nunn Amendment. A differ-
ent Nunn Amendment in 1985 ear-
marked $200 million for NATO co-
operative R&D.)

“America should not plan and pay
for a robust conventional defense
when our allies are planning and
paying for a tripwire strategy,” Sen-
ator Nunn says. He is encouraged
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by NATO’s improvement efforts
since 1984, but is far from satisfied
with the Alliance’s present conven-
tional posture. NATO's nuclear-
conventional dilemma is profound,
he says, but not new: “We have de-
pended on nuclear weapons to basi-
cally deter not only nuclear war but
also to deter conventional war since
the end of World War I1.”
Senator Nunn accuses Western
politicians of mincing their words
about the realities of allied defense.
“Why should our citizens be con-
scious of conventional deficiencies
when our political leaders and the
news media spend ninety-five per-
cent of their time talking about nu-
clear weapons?” he asks. “Why
should our citizens believe there

is a link between nuclear weapons
and conventional weakness when
NATO has not made bold arms-con-
trol proposals [that] require mean-
ingful reduction in Soviet conven-
tional power? And why should our
citizens not be increasingly at-
tracted to the Soviets’ call for no
first use of nuclear weapons when
they have not been clearly told that
the West’s first-use threat prevents
the Soviets from massing their over-
whelming tank forces in a threaten-
ing and destabilizing fashion?”
His prescription calls for explain-
ing these things clearly to the public
and addressing the problems he de-
scribes as “automatic escalators”
and “structural disarmament.”
Automatic escalators are short-

Sen. Sam Nunn, shown here in the cockpit of an F-16 fighter, wants NATO to pursue
revolutionary technologies to make Soviet tank armies, as they are presently
constituted, obsolete. This will be possible, he says, with a concentrated effort.
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comings in the conventional force
that would predestine NATO to ear-
ly use of nuclear weapons to meet
an attack. One such automatic esca-
lator is the ammunition supply.
“The European allies give out of
ammunition in Europe about the
time our forces—that we pay for
over here—arrive on the shores of
Europe,” Senator Nunn says.
“When the European allies give out
of ammunition, the conventional
side of the war is over.” He intended
his 1984 amendment, he says, to
send a strong message that “unless
the allies agreed to eliminate these
critical deficiencies, NATO’s Flexi-
ble Response strategy was neither
viable nor credible.”

By “structural disarmament”
Senator Nunn means the overlaps
and inefficiencies that keep NATO
from getting all the weapons it
should from its defense procure-
ments. A related consequence is
that while the Warsaw Pact has a
common range of equipment, allied
forces have interoperability prob-
lems. “We all as sovereign, indepen-
dent nations in NATO insist on
building our own weapon system of
every type,” Senator Nunn says.
“We have something like eleven or
twelve antitank weapons being built
in seven countries. Lord [Peter]
Carrington [NATO Secretary Gen-
eral] summarized it well when he
said that the only thing NATO allies
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have in common is the air in the tires
of the jeeps. Now that’s why it costs
so much” and why the Western na-
tions “get outproduced each and
every year by the Warsaw Pact, a
totalitarian system that supposedly
doesn’t have much efficiency in
their overall industry.”

Leapfrogging the Tank Armies

Senator Nunn wants NATO to
pursue revolutionary—not gradu-
al—technologies that might leap-
frog areas of Soviet advantage. This
would not only improve the conven-
tional balance but also compel the
Soviets to spend considerable time
and money in countering the leap. In
doing so, the Soviets would have to
rechannel into defensive efforts
some of the resources that might
otherwise go to furthering their of-
fensive capability. Senator Nunn,
along with Sen. William S. Cohen
(R-Me.), sponsored the Balanced
Technology Initiative (BTI) to ex-
plore ways to increase the rate of
obsolesence of the equipment, doc-
trine, and tactics of Soviet tank ar-
mies.

“We need to have a declared goal
in our technological research to ren-
der tanks obsolete,” Senator Nunn
says. “This is an achievable goal in
my view, but it will take an all-out,
dedicated effort. If you could render
tanks obsolete, you would do as
much to change the balance of

power in the world and you would
do as much for your world peace, in
my opinion, if not more than you
would if you rendered missiles ob-
solete, because Soviet tank forces
in Europe are the most destabilizing
part of the overall operation.”

Finally, Senator Nunn contends,
the West ought to seek arms-control
agreements that would remove the
Warsaw Pact’s capacity for a poten-
tially decisive short-warning attack
on NATO. Force reductions would
have to be asymmetrical, he says,
because the Pact begins so far ahead
in conventional forces: “We cannot
reduce equally with the Soviets. If
we do, we’ll end up with zero, and
they’ll end up with an overwhelm-
ing advantage.”

The agreement he has in mind
might require the Soviets to remove
thirteen divisions—tanks, man-
power, and artillery tubes—to every
two removed by the United States.
In addition, both superpowers
would have to pull their divisions far
enough back so that they would
need equal time to redeploy to for-
ward positions in Europe.

What’s in it for the Soviets? First,
Senator Nunn says, the benefits of a
more stable peace. And second, an
opportunity to reduce defense costs
and reallocate the savings to im-
provement of the Soviet economy.
This is consistent with what Soviet
General Secretary Gorbachev has
said he wants from his reform pro-
gram. NATO should find out how
serious he is.

As NATO ponders the other pos-
sibilities for arms control, Senator
Nunn urges the West to remember
that there is a connection between
nuclear forces and conventional
forces. He does not suggest trying
to wrap conventional arms into
agreements currently pending, but
he does believe there should be a
“supreme national interest” escape
clause. Before withdrawing the final
twenty or twenty-five percent of the
missiles, NATO could look again at
the conventional force balance and
decide then how to proceed.

In his speeches, Senator Nunnre-
calls a particularly relevant piece of
advice from Winston Churchill: “Be
careful above all things not to let go
of the atomic weapon until you are
sure, and more than sure, the other
means of preserving the peace are in
your hand.” [
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Amid the sparkle and roar of the Paris
Air Show, sleek fighters jockey for
prestige and markets.

View

BY JAMES W. CANAN
SENIOR EDITOR

HE General Dynamics F-16C

leaped from the runway,
climbed straight up, looped, did a
vertical figure nine, climbed out of it
much higher while accelerating,
traced a vertical figure eight, and
leveled off into a high-speed pass in
front of the huge crowd of craning
onlookers. There was more to
come.

This was the scene at the Paris Air
Show—the world’s premier interna-
tional aerospace extravaganza—last
June at Le Bourget Airport. And the
F-16C had special significance for
the European setting in which it was
showing its stuff. Unlike the F-16C
that flew in the show for the first
time in 1985, this fighter was pow-
ered by a higher-thrust General
Electric F110 engine and, as a re-
sult, was just like the F-16Cs that
are newly operational—supplanting
older F-16As—at US Air Forces in
Europe’s Hahn AB in West Ger-
many.

The F-16C that performed daily at
this year’s eleven-day, thirty-sev-
enth biennial Paris Air Show also
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From Paris

USAF’s B-1B bomber is towed to its
exhibit area at the Paris Air Show. In the
background is the giant An-124
transport aircraft.

The General Dynamics F-16C was a star
performer at this year’s Paris Air Show,
which featured modern fighters and
other aircraft showing their stuff.

had special meaning for the interna-
tional throngs of aerospace industry
executives and military leaders who
watched its every move in the sky.
The Fighting Falcon was the only
US fighter at the show, and it was
the one against which all other fight-
ers that flew were compared.

The only other aircraft at the
show representing the US Air
Force, which had an exhibit in the
sprawling US pavilion at Le Bour-
get, was perhaps the biggest attrac-
tion of all amid the several hundred
aircraft, weapons, and space sys-
tems on static display. It was the
B-1B bomber of sleek, lethal sil-
houette and dusky paint job. It had
been flown to Le Bourget nonstop
for ten hours from Dyess AFB,
Tex., by Lt. Col. Wayne Staley,
along with Merv Evenson, chief test
pilot for its builder, Rockwell Inter-
national. Other members of the
crew were Capt. Dan Hobbs, offen-
sive systems operator, and Maj.
Steve Fraley, defensive systems op-
erator.

As Air Force Secretary Edward
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C. (Pete) Aldridge described the oc-
casion, “The B-1B’s deployment to
this international event clearly dem-
onstrates to our allies and to any
potential adversary the near-term
readiness of this operational weap-
on system.” Naturally, the Rus-
sians, heavily represented at the
show, spent much time examining
the B-1B at the required distance.
They too had aircraft on display.

The giant Antonov An-124 heavy
airlifter, said by the Soviets to be
slightly more commodious than
USAF’s Lockheed C-5B, drew
more than its share of crowds. Also
on view were both the An-74 blown-
flap, twin-turbofan STOL transport
and the An-28 seventeen-passenger
turboprop transport.

The air show's international flavor was
exemplified by this Brazil-Italy AMX
fighter. French Exocet missile is second
from the right in the foreground.

The Biggest Ever

This was the biggest Paris Air
Show ever, with nearly 1,500 exhib-
itors from thirty-one countries.
About 400 US companies took part,
their systems, subsystems, and
components liberally distributed
throughout the show’s 850,000
square feet of exhibition halls.

There were seemingly endless
rows of hospitality chalets border-
ing the airfield in which a great deal
of international business was dis-
cussed and done during the week
and a half of the show. Ford Aero-
space, Hughes, Grumman, and
Northrop bowed out of “chalet row”
this year. Northrop, for example, is
no longer trying to market its F-20
fighter, which USAF has declined,
and claims that its Advanced Tech-
nology Bomber (ATB) and Ad-
vanced Tactical Fighter (ATF) pro-
grams are too classified to talk
about overseas—or even in the US.
Northrop executives were in Paris
in force, however.
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The story was different for the
other US companies that took part
in the show. All seemed intent on
increasing their international busi-
ness, and many were bent on form-
ing industrial teams, if possible,
with their European counterparts.

Those counterparts are hard at
work in improving existing military
and civil aircraft and in designing
and developing future generations
of them. The US companies must
now do business in an increasingly
competitive international arena.
Their domestic turf is becoming in-
creasingly competitive as well.

In its proliferation of systems, the
Paris Air Show brought home this
point. The show featured nearly 200
civil and military aircraft of all sizes
and purposes—ultralights; commer-
cial aircraft of jet and prop varieties;
trainer aircraft from Brazil, Bel-
gium, Britain, Switzerland, and the
US; and helicopters from several
nations, including the McDonnell
Douglas/US Army Apache attack
chopper and the Sikorsky/US Army
Black Hawk troop helicopter, both
of which flew handsomely. Tex-
tron’s Bell Helicopter and Boeing
Vertol exhibited a one-third-scale
operating model of their revolution-
ary V-22 Osprey tiltrotor aircraft,
which drew swarms of onlookers.
Amid all the modernity, Teledyne’s
Spirit of St. Louis aircraft replica
stood out, on static display and in
the air, as an uncomplicated flying
machine from aviation’s simpler
past.

The People’s Republic of China
was represented at Le Bourget for
the first time ever with two combat
aircraft on static display—the FT-7
fighter, an upgraded, two-seat vari-
ant of the Soviet MiG-21, and the
A-5, a close-support aircraft based
on the Soviet MiG-19.

The Sparkle of Fighters

All in all, however, the show got
its brightest sparkle from the high-
powered modern fighters that flew
day after day, the roar of their after-
burners summoning attention to
their feats overhead. Especially ar-
resting were Canada’s McDonnell
Douglas CF-18, France’s opera-
tional Mirage F-1 and Mirage 2000
of more recent vintage, France’s
even newer Mirage 4000 yet to go
into service, the sleek new Rafale,
experimental aircraft for France’s

fighter of the future, the Brazil-Italy
AMX strike fighter, and the British
Experimental Aircraft Program
(EAP) demonstrator fighter that is
the technological forerunner of the
European Fighter Aircraft (EFA).

—Photo by Kirby Harrison

This US Air Force exhibit drew its share
of crowds in the US Pavilion at the Paris
Air Show, which had 850,000 square feet
of exhibition halls.

The EFA program is managed by
a consortium composed of Britain,
West Germany, Italy, and Spain.
France declined to participate,
favoring its own Rafale program in-
stead.

Among military and aerospace-
industry observers at the air show,
the hottest topics of discussion cen-
tered on whether the Europeans can
now match US fighter systems tech-
nologies best exemplified by those
in the new F-16C and whether they
will be able to match the systems
technologies and systems integra-
tion technologies now being devel-
oped by the US Air Force for its
Advanced Tactical Fighter. There
was general agreement among US
aerospace officials that the answer
is yes to the first, but no to the sec-
ond—that the Eurofighter to ensue
from the British EAP aircraft and
the French fighter to grow out of the
Rafale will be at least a half-genera-
tion behind the ATF.

A pivotal consideration concern-
ing the EFA program may be the
extent to which US high-tech com-
panies will be permitted—by Euro-
peans, by the US government, or by
both—to participate in Eurofighter
development. Many such com-
panies would clearly like to take
part, given the prospective flatten-
ing out of US military aircraft busi-
ness, and are seeking to team up on
many fronts with European aircraft
and electronics companies in the
manner now increasingly fashion-
able within the US industry itself.
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A Global Industry

At the air show, Robert L. Kirk,
President and CEO of Allied-Signal
Aerospace Co.—which is an amal-
gam of Bendix and Garrett—typ-
ified the approach taken by many of
his fellow US aerospace executives
in Paris. Mr. Kirk declared that
“aerospace is now a global indus-
try” and that his company ‘“‘seeks
growth in foreign markets via joint
ventures and other arrangements.”

V. William Souveroff, then Presi-
dent and CEO of ITT Corp.’s newly
organized ITT Defense Technology
Corp. in Washington, D. C., struck a
similar note. While attending the air
show, Mr. Souveroff called it “an
excellent opportunity” for him to
sound out the international market
and to spread the word in the inter-
national aerospace community of
“our decision to make a stronger
commitment” to that market.

A case in point is the Airborne
Self-Protection Jammer (ASPJ) that
ITT developed jointly with Wes-
tinghouse for US fighter aircraft.
The US ATF is destined to carry the
highly advanced Integrated Elec-
tronic Warfare System (INEWS)
and, thus, will presumably have no
need of the currently state-of-the-
art ASPJ. So the ASPJ could wind
up overseas.

The Eurofighter could become a
candidate for the ASPJ at some
point in development. Sources at
the Paris Air Show considered it un-
likely that the European electronics
industry will be able to come up
with an integrated system the likes
of INEWS in time for incorporation
in the EFA, given that fighter’s cur-
rently planned pace of develop-
ment.

The USAF Advanced Tactical
Fighter’s avionics, including
INEWS and the Integrated Com-
munication Navigation Identifica-
tion Avionics (ICNIA), will be
based on very-high-speed integrat-
ed circuitry (VHSIC) of 1.25-mi-
cron size. VHSIC technology is not
exportable and probably won’t be
for some years to come.

US sources at the air show said
that the European electronics in-
dustry has done some wonderful
things in recent years, but has yet to
build microchips of the VHSIC vari-
ety’s ultrasmall circuitry dimen-
sions and processing proficiency.
Moreover, US electronics com-

50

panies, including ITT and Wes-
tinghouse, are at work on sub-
micron VHSIC chips based on
gallium arsenide rather than on sil-
icon technology and are said to be
well ahead of the Europeans in this

.regard.

The Europeans concede nothing,
however. Britain's Ferranti claimed
at the air show that its advanced
ECR-90 main radar for the EFA is
much better than any US fighter ra-
dar now in service. Westinghouse
sources interviewed at the air show
said that Ferranti is comparing its
ECR-90 radar with US fighter ra-
dars now in operational service and
is overlooking current US fighter
radar developments.

Such developments have led to
the Westinghouse AN/APG-68—
now being incorporated in F-16C/
Ds—that has greater range, sharper
resolution, and better target-track-
ing capability, according to Wes-
tinghouse executives at the show.
“We believe that the next radar we
produce will be a little more ad-
vanced than the radar [to be ex-
pected] in the EFA,” one such exec-
utive declared.

In terms of prospective EFA busi-
ness, it may not matter. USAF pre-
vented Westinghouse from dealing
with the Eurofighter consortium in
disclosing what the company could
offer in the way of radar-identifica-
tion modes for EFA electronic
counter-countermeasures. As a re-
sult, the EFA’s avionics develop-
ment program may already have
passed Westinghouse.

On the other hand, the US Navy
gave Hughes, which builds the ra-
dar for the Navy F/A-18, permission
to talk with the Eurofighter people
about its radar identification
modes. Consequently, Hughes may
have an edge over Westinghouse if
ever the Eurofighter consortium
picks up on US industry overtures
to take part in the program. As of
now, European companies appear
to be doing quite well enough on
their own in bringing along new air-
craft technologies.

On the civil aircraft side, the Eu-
ropean Airbus 320 airliner, sporting
fly-by-wire controls that are unique
among all the world’s airliners, put
on an eye-popping performance at
Le Bourget with its slow-speed han-
dling and maneuverability in all
flight regimes.

First-Rate Technologies

Moreover, on the military side, it
was obvious at Le Bourget that Eu-
ropean fighter aerodynamics tech-
nologies and flight-control technol-
ogies are first-rate by any standard.
The delta-winged, deadly-looking
Mirages, the Rafale, and the EAP
all performed superbly. So did such
older NATO stalwarts as the Pan-
avia Tornado, now being ordered by
West Germany for the Wild Weasel
radar-suppression mission as well
as for ground attack, and the
French-German Alpha Jet. Panavia
said at the show that it will propose
the Wild Weasel Tornado as
USAF’s successor to F-4Gs now
used for that mission.

Notable among upgraded military
aircraft flying in the show were the
British Aerospace Industries Hawk
200, the BAe/McDonnell Douglas
AV-8B V/STOL Harrier, which
hovered, pirouetted, accelerated
horizontally out of its hovering
mode, and quickly began to climb,
and the Israel Aircraft Industry
(IAI) Phantom 2000. The Phantom
2000—a desert-camouflaged F-4 re-
engined with two Pratt & Whitney
PW1120 powerplants and modern-
ized in other ways as well—put on
thundering displays of acceleration,
maneuverability, and rapid rate of
climb. IAI's Lavi and Sweden’s
Saab-Scania Gripen, the newest
fighters in the world, did not fly and
were not displayed at Le Bourget.

Withal, the F-16C was seen, espe-
cially by the Americans at the show,
as still the standard for all other
fighters of whatever vintage—and it
did not disappoint. Continuing its
flight demonstration in typical
style, the F-16C turned tightly on
completing its high-speed pass, de-
celerated sharply, and made an ex-
ceptionally low-speed, low-altitude
pass in front of the crowd at a high
angle of attack that gave it a haughty
profile.

Nose still steeply angled up, now
on afterburner, the Fighting Falcon
climbed out of its low-speed pass
without so much as a dip or a waver,
went high, spiraled over the top,
dived, dashed, and then performed
its piece de résistance. Pulling more
than eight Gs, the American fighter
executed a “‘max performance” 360-
degree turn, snapped into a tuck-
under break, reversed direction,
looped, and landed, having taken

AIR FORCE Magazine / August 1987



less than ten minutes to fly its tight-
ly disciplined show.

Having been coproduced and co-
operatively upgraded by Belgium,
Denmark, the Netherlands, and
Norway, the F-16 already has a con-
siderable corner of the European
fighter market. The McDonnell
Douglas/Northrop F/A-18 has also
made inroads there. But this history
of US penetration of Europe with
modern fighter aircraft, dating back
to Lockheed F-104s, may well come
to an end in the 1990s if the new
European fighters now in the works
pan out as promised.

“Good Progress” on Eurofighter

At the air show, where a full-scale
mockup of the EFA was on display,
officials of the Eurofighter consor-
tium called a press conference to
outline what they described as
“good progress” in the EFA pro-
gram.

With a development go-ahead de-
cision expected from each of the
four participating nations by the end
of this year, the Eurofighter consor-
tium has now settled on which com-
panies will do what.

Britain’s BAe will design and
manufacture the EFA’s front fuse-
lage and foreplane, Germany’s Mes-
serschmitt-Bolkow-Blohm, teamed
with Dornier, will do the center fu-
selage and fin, and Italy’s Aeritalia
(AIT) and Spain’s Construcciones
Aeronauticas SA (CASA) will do
the rear fuselage and share the wing
with BAe.

Eight or nine EFA prototypes will
be built. Final assembly “will be
done in parallel at each of the four
aircraft companies,” said Carl-Pe-
ter Fichtmiiller, chairman of Eu-
rofighter Jagdflugzeug GmbH,
headquartered in Munich.

F. G. Willox, the consortium’s
managing director, said that the de-
sign of the EFA’s two engine intakes
has been refined for less drag and in
keeping with “extensive application
of stealth technology throughout
the [fighter’s] design.” To cut drag
and keep weight under control, the
fighter’s fuselage has been slimmed,
and its nose cone has been rounded,
Mr. Willox said. Its fin has been en-
larged for greater maneuverability,
he added.

The EFA will be an outgrowth of
BAe’s EAP demonstrator aircraft,
and the Eurofighter consortium in
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charge of the EFA is an outgrowth of
Panavia, the British-German-Italian
consortium that was formed in the
1970s to build the Tornado.

The EAP made its first flight one
year ago (August 1986), made its
100th flight at the Paris Air Show
this year, and has amply demon-
strated its high maneuverability at
Mach 2-plus. Its engines were pro-
duced by Turbo-Union Ltd., a con-
sortium made up of Britain’s Rolls-
Royce, Germany's Motoren-und
Turbinen Union (MTU), and Italy’s
Fiat Aviazione SpA. Now Spain’s
SENER engine company has joined
them in the new Eurojet Turbo
GmbH consortium to develop the
advanced EJ200 engine for the
EFA.

New engines being built by the
Turbo-Union consortium for the
Panavia Tornado feature full-
fledged digital electronic controls
without mechanical backup. Such
controls are hallmarks of the ad-
vanced fighter engines currently
being produced for US fighters by
GE and P&W, which has now begun
coproducing the F404 powerplant
developed and long since produced
by GE.

Comparing Fighters

The EFA’s main competition for
sales in Europe and abroad will
come from the French fighter to
spring from the Rafale, which is also
now powered by GE F404 engines.
France's SNECMA will build the
engines for the Rafale follow-on
fighter in development and produc-
tion, however. The French fighter
will be the product of a consortium
called ACEI (for Avion de Combat
Européen International), composed
of Avions Marcel Dassault (AMD)
for the airframe, Thomson-CSF for
the multimode, pulse-Doppler ra-
dar, Electronique Serge Dassault for
the avionics, and SNECMA.

Both the Rafale and the EAP air-
craft that flew in the Paris Air Show
this year had been much improved
since they previously flew at the
Farnborough Air Show in 1986. Fan-
cier fly-by-wire controls and soft-
ware were incorporated in each.

None of the Europeans involved
in either fighter program claims that
their aircraft will equal the USAF
ATF. However, they do not mind
spreading the word of their belief
that the ATF will be too sophisti-

cated, too heavy, and too expensive
for foreign sales—and that it will
give them no competition in such
sales.

They expect that their competi-
tion will come from each other, with
both the French fighter and the Eu-
rofighter expected to go into pro-
duction around the mid-1990s—
about the same time as the ATF
Eurofighter officials claim that they
are already assured of orders for 800
EFAs from the four nations in the
consortium and that Belgium has
expressed interest in joining the
EFA project.

The consortium’s Mr. Fichtmiil-
ler made it clear at L.e Bourget that
US companies will be welcome to
take part in the technological
grooming of the EFA—but only if
the US responds by permitting “a
real two-way street” in the trans-
atlantic interchange of aerospace
technologies and products.

US companies may be more re-
ceptive to that than ever before. As
many of their executives noted at
the air show, the leveling off of US
military aircraft business makes it
imperative that they do more team-
ing with their European counter-
parts, just as they are doing with
one another on such advanced sys-
tems as the ATFE.

In this, the Paris Air Show pro-
vided a portent. On display in Ger-
many’s MBB exhibit area, in
mockup form, was the X-31A En-
hanced Fighter Maneuverability
(EFM) technology demonstrator—
a STOL aircraft designed by MBB
and Rockwell International to test
“supermaneuverability” in the dog-
fighting mode by means of a thrust-
deflecting GE F404 engine.

Some US observers at the show
said that the X-31A is merely bor-
rowing a page from the book of the
ATF, which will incorporate thrust-
reversing and thrust-vectoring noz-
zles in its highly advanced power-
plants. Others said, however, that
such an observation misses the
main point of the X-31 program, to
wit: American-European collabora-
tion in an experimental fighter pro-
gram that demands the best of both
in a true transatlantic technological
partnership.

From the evidence of this year’s
Paris Air Show, more of the same
can be expected in the years to
come. ]
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Seven times a year, these intense
training exercises in the Philippines
teach aircrews how to survive and win

in combat.

Thunder at
Crow Valley

BY DAVE GRIFFITHS

RUE to his profession, Col.
Thomas A. Owens can’t talk for

ten minutes without jabbing at the
air and “shooting off his watch.”
Colonel Owens is a fighter pilot, and
what has him so animated is the
nearest thing to actual combat that
any of his fraternity could hope for.
The subject is Cope Thunder, the
air-combat exercises at Clark AB in
the Republic of the Philippines,
which are similar to the famous Red
Flag exercises at Nellis AFB in Ne-
vada. And Colonel Owens, the
Commander of the 6200th Tactical
Fighter Group, which runs Cope
Thunder seven times a year, doesn’t
even try to contain his enthusiasm.
He gave a short example of a mis-
sion commander briefing his Cope
Thunder team in front of a map: “All
right, F-15s will ingress at high al-
titude from the ‘tooth,” and the
F-16s will ingress at low altitude
west of the ‘spine.’ The F-15s will
sweep ahead of the F-16s and at-
tempt to locate and engage all of the
Red air, concentrating mostly on the
ones west and north of Crow Valley.
F-16s will feint south and then ap-
proach the target from the west.”
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That, of course, is the well-laid
plan. But what happens over Crow
Valley when the crack aggressor pi-
lots flash into the picture? Colonel
Owens again: “A big, turning fight
can turn into a real furball. But
sometimes, you're just one guy,
being attacked from all over. We try
hard to train the jocks to avoid this
kind of no-win situation and, if they
cannot, how to disengage. If we
don’t, it’s a sure way to get shot
down in a war.”

Tactical fighter pilots use colorful
phrases to describe the frenzy of
modern air combat. But it’s the mes-
sage, not the language, that counts,
and that’s what sticks in the minds
of hundreds of young Cope Thunder
pilots who have never corked off a
missile in anger or evaded a MiG by
yanking their craft into a crushing,
high-G defensive turn. More impor-
tant, they’ll remember both how to
survive and triumph.

The First Ten Missions
“Analyses have shown that most
air-combat losses happen in an air-

crew’s first ten missions,” says
Colonel Owens. “Cope Thunder,
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therefore, has the goal of getting
each crew on the steep slope of the
learning curve by simulating the
combat environment to the maxi-
mum in peacetime to avoid the his-
torical loss rates we experienced in
actual combat. And the improve-
ment is there. We have data showing
bomb scores tend to be better, and
mistakes for the Blue [friendly]
forces are fewer toward the end of
training.”

Both Red Flag and Cope Thunder
exemplify the new style of air-com-
bat training that began to emerge in
the 1970s. The idea was to have the
crews, especially the inexperienced
ones, learn and refine their skills in
a setting that resembled combat as
closely as possible. This meant fly-
ing against “aggressor” aircraft and
other threats—including radars,
jammers, and ground batteries—
real or simulated.

Each two-week Cope Thunder
exercise begins with fairly simple
scenarios conducted in “low-threat”
environments but still complete
with aggressor aircraft, communi-
cations jamming, “enemy” radars,
and simulated antiaircraft artillery
and small-arms fire. Threat levels
increase as the exercise goes along.
Jamming and deception, for exam-
ple, set up a “communications-
restricted” environment at first and
build up to a “communications-de-
nied” situation. The exercise culmi-
nates in a composite strike scenario
that integrates nearly all of the Red
and Blue forces in an intense com-
bat simulation.

Much of Cope Thunder happens
over the Crow Valley Range, home
of the targets, SAM threat radars,
and AAA simulators. The range’s
miles of hills and valleys enhance
the realism of the target for air-
crews, and for all they know, they
could be shooting at the real thing.
But the makeup of the range doesn’t
always stay the same. It can be tai-
lored to meet specific combat sce-
narios, such as a high-threat com-
posite force or a low-threat close air
support battle. Each Cope Thunder
focuses on a different aspect, from
sophisticated electronic combat to
search and rescue.

A unique aspect of the range is
that its electronic defenses, oper-
ated by the 3d Tactical Electronics
Warfare Training Squadron, are ar-
ranged in a way experts believe they
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—USAF photos by TSgt. Daniel C. Perez

The training at Crow
Valley is realistic. In
addition to the Ag-
gressors, there are
simuiated ground-to-
air missile threats,
electronic counter-
measures, and small-
arms fire. This Stinger
missile crew (right)
tracks an aircraft
during a recent exer-
cise, while an ele-
ment of F-15s from
the 18th TFW
“breaks” before en-
gaging an aerial ad-
versary (below).

will be found on a real battlefield.
Mobile electronic devices accu-
rately simulate enemy radar sys-
tems and communications jamming;
other devices, such as Smokey Sam
surface-to-air rockets and airburst
simulators, are used to simulate sur-
face-to-air missiles and flak.

The aim of the people who oper-
ate these simulators—ground threat
radar operators—is to “kill” attack-
ing aircraft or disrupt their plan.
When they leave the range knowing
they’ve lost, they feel good because
it means “their” aircrews properly

employed both their on-board sys-
tems and smart tactics to evade all
the threats that could be thrown at
them.

The Head-on Enemy

Providing the “enemy” air-to-air
threat is the Northrop-built F-5 Ti-
ger II, known in Cope Thunder as
“aggressors.” Mixing the newer
fighters in with the old F-5s is fine
with Colonel Owens. The F-3s turn
hard and sharp, but their “lack of
modern avionics and the sheer age
of their hard-stressed airframes
make them prime candidates for re-
placement,” he notes firmly. Still,
he’s confident that the combination
of front-line fighters and F-5s pro-
vides a realistic model of the mod-
ern air-combat environment. But
the new threat of Soviet Su-27
Flankers, MiG-29 Fulcrums, and
MiG-31 Foxhounds means that air-
crews must adapt their tactics to a
new era of all-aspect missiles.
Armed with infrared weapons that
can be employed from any aspect,
an enemy need not maneuver into a
tail chase position to shoot.

Colonel Owens and other air-to-
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air tacticians spend much of their
time thinking about that forward-
hemisphere threat. In fact, dealing
with the head-on enemy is what
Colonel Owens calls the biggest
change in fighter tactics in recent
years. The schemes that Cope
Thunder participants work on are
designed to confuse the enemy and
gain the tactical advantage in order
to acquire the “kill.”

And what about that fellow the
surrogate enemy is trying to imitate
at Cope Thunder? Is the guy with
the red star on his helmet a predict-
able quarry or an aggressive hunt-
er? The answer is neither clearcut
nor simple.

On the one hand, the Soviet pilot
is still under very close control from
the ground, and he lags well behind
US pilots in the amount of tactical
flexibility he can exercise. But he
does have the confidence that
comes with flying technically su-
perb aircraft that have gained much
from copying technology ob-
tained—often illegally—from the
West. “They also tend to copy our
tactics,” says Colonel Owens. “But
what that individual pilot will do on
a day-to-day basis, and how he will
react to us, is really an unknown.”

Much more certain is what it
would be like to fly and fight against
North Korean pilots. Colonel
Owens passes up the chance to be
polite and circumspect about this
adversary: “North Korean tactics
tend to be stifled and unimaginative,
Quite frankly, if the North Koreans
ever started a traditional sort of a
war and came up out of their caves
to fight us, the war would end quick-

ly.“

A Day of Thunder

That’s not bragging. That’s rock-
solid certainty. And it’s a confi-
dence bred in good part by Cope
Thunder. Pilots get that warm feel-
ing about themselves by flying ten
days out of the fourteen that they're
visiting Clark. Colonel Owens’s
staff, working from 5:00 a.m. to 7:00
p.m. on a typical day, is there to
orchestrate the exercise. The par-
ticipants train themselves, critiqu-
ing their own work in the eight to
nine hours a day that include about
one hour of actual flying. The mis-
sion commander may show up as
early as 4:00 a.m. to prepare a brief-
ing that takes in everything from
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taxi flow to order of takeoff to the
actual “play” that his team will run.
“It’s easy to make a mistake,” says
Colonel Owens. “We want to give
this mission commander a total ex-
perience, being responsible for ev-
erything.”

After the mission, there’s a mass
debriefing with all participants,
even including the AWACS crew.
Then all the crews debrief among
themselves, followed by smaller
four-ship debriefings, and finally
the “hall talk” where a pilot can
seek out an “adversary” whom he
engaged at 10:02 a.m. over High
Peak.

Not surprisingly, things can get
complex at Cope Thunder, what
with fifty to sixty airplanes, seven-
ty-five to eighty pilots and weapon
systems officers, and 1,200 to 1,800
sorties per two-week exercise. And

- e

While Cope Thunder is primarily geared toward training the pilots, the ground crews

that’s where a marvel of new simula-
tion equipment comes in. Soon,
Colonel Owens hopes to get the
state-of-the-art Crow Valley Mea-
surement and Debriefing System
(CVMDS). Modeled on similar
technology now in place at Red
Flag, CVMDS is a follow-on to the
Air Combat Maneuvering Instru-
mentation (ACMI) system.
CVMDS, a microwave tracking
system that can track three dimen-
sions in space, is the ultimate in re-
construction capability. In debrief-
ing sessions, its picture can be tilted
such that the trainees get what Colo-
nel Owens calls a “God’s-eye view.”
CVMDS will take the thirty-mile-
diameter circle that ACMI covers
and more than double it with more
tracking, instrumentation, and
weapons simulations. Says Colonel
Owens, “You’ve heard fighter pilots

also gain valuable experience during the fast-paced exercises. The lessons learned
apply to USAF and allied ground crews alike. This Australian Mirage is being serviced
on the ramp at Clark AB. The RF-4 in the background Is from the 18th Tactical Fighter

Wing at Kadena AB, Okinawa.
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Preparing for another day of hunting the “bad guys” over the Crow Valley Range, the

pilots of these F-4Es from the 51st Tactical Fighter Wing at Osan AB, Korea, taxi their
mounts. The Cope Thunder exercises are conducted seven times a year at Clark AB.

talk about the difficulty of determin-
ing who shot who after a high-dy-
namic mock dogfight at anywhere
from minus 2 G to 9 G and from 200
knots to 600 knots with as many as
fifty to sixty aircraft. Well, what
ACMI did for two vs. two and two
vs. one, CVMDS will do for a large-
scale reconstruction of what really
happens.”

And an accurate reconstruction
depends largely on time correlation.
With a staff of ten analysts, under
current conditions, it might take all
day to determine that fighter No. 1
shot No. 2 before No. 2 claims to
have shot No. 3. Therefore, No. 2
couldn’t have made the shot in the
first place. CVMDS will make a
huge difference, thanks to a large
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video screen that allows pilots 1o
watch the simulated flight of a mis-
sile. “CVMDS is going to settle a lot
of arguments,” promises Colonel
Owens.

Training as a Team

This technological growth at
Cope Thunder is obviously crucial
to the far-flung Pacific Air Forces.
But just as important, it will accom-
modate the hundreds of Navy, Ma-
rine Corps, and foreign pilots who
depend on Cope Thunder for their
most realistic combat training. Par-
ticipation by Navy and Marine

Corps F-4s, F/A-18s, E-2Cs, A-6s,
and EA-6Bs has grown from nearly
twenty percent of sorties to almost
thirty percent in recent years. “The
Pacific Command is big,” Colonel
Owens says. “If we get into a war
out there, we’ll have to fight as a
team. Therefore, we train as a team
with some of the same people we’d
go to war with.”

Cope Thunder also welcomes
participation from many of its
friends and allies in the Pacific, such
as aircrews from Thailand, the Phil-
ippines, the Republic of Korea, and
Australia. And Cope Thunder is not
limited to just aircrews. Marine
Corps and US Army Stinger air de-
fense missile teams have honed
their skills against the highly intense
air-combat environment above
Crow Valley. “They can’t get that
anywhere else,” says Colonel
Owens.

Rounding out the total Cope
Thunder package is the mainte-
nance and logistics training that par-
allels the flying exercises. In one
ancillary exercise, called Aircraft
Battle Damage Repair, maintenance
crews work on old aircraft hulks in
which holes have been blown by ex-
plosives. “The idea is to repair the
aircraft enough to get it back
[simulated] to the home station,”
says Colonel Owens.

There’s only one part of Cope
Thunder that Colonel Owens
doesn’t like to talk about—safety.
His reticence stems not from fear of
the subject but from superstition.
Knocking on a wooden side table,
he says: “There’s always potential
for a midair collision, but we
haven’t had one. Our safety record
borders on the fantastic. Despite
the inherent risk in such a dynamic
and realistic exercise, we have not
had a serious accident since 1982.”

But there’s even more inherent
risk when the fellows shooting at
you are a real enemy who are just as
intent as you are on staying alive.
And that’s where Cope Thunder
makes its indelible mark. Nothing
teaches combat survival and victory
as well as combat. For pilots in the
Pacific, the next best thing—and it’s
not that far from the real thing—is
Cope Thunder. =

Dave Griffiths covers defense for the Washington bureau of Business Week
magazine. He served as an artillery officer in Vietnam and began his Washington
journalism career with Aviation Week & Space Technology magazine.
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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.

dyData General

a

Generation ahead.
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US-Mexican relations are cool, and
sometimes icy. Yet Mexico’s stability is of
immense importance to us. Ilts economic
problems are staggering. And Central
American Marxists may be eyeing it as the

big prize.

Our Distant

Neighbor

BY GEN. T. R. MILTON, USAF (RET.), CONTRIBUTING EDITOR

FEW years ago, Gen. Paul Gor-

man, then Commander of the
US Southern Command, made
some disparaging remarks about
Mexico and predicted that Mexico
would be the next great threat to our
security, While the Gorman re-
marks were given extensive, and
hostile, coverage in the Mexican
press, they attracted only passing
attention in the United States—the
United States of America, that is,
for our southern neighbor has the
official title of Los Estados Unidos
de Mexico. It is a fair bet that most
people north of the Rio Grande
think that there is only one United
States in this part of the world.

Mexico is something of a mystery
to citizens of these United States.
Jet-setters know Acapulco, retirees
stretching their pensions have an
enclave in Guadalajara, and every-
one has seen the tawdry border
towns, but Mexico itself intrudes
very little on the consciousness of
most Americans. It is simply the
place where all those farm laborers,
dishwashers, and other itinerant
workers come from.

By contrast, there is keen aware-
ness in Mexico of its neighbor to the
north. At an early age, every Mex-
ican is taught about the war of 1846
and the heroic last stand of the boy
cadets at Chapultepec against the
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troops of General Winfield Scott.
That war, the schoolchildren learn,
cost Mexico half its territory, now
the American Southwest. Diego
Rivera’s famous murals on the walls
of Mexico City’s National Palace
depict the fallen cadets of Chapul-
tepec, along with Spanish con-
quistadors and French interlopers.
All in all, the centuries since the
Aztec civilization at Tenochtitlan
have been troubled ones, and the
twentieth is no different.

It was Porfirio Diaz, Mexico's
dictator President almost continu-
ously between the years 1876 and
1911, who made the melancholy
statement that every Mexican since
seems to have memorized: “Poor
Mexico! So far from God and so
near to the United States.” Diaz was
overthrown in what is called the
Revolution of 1910, but which, in
reality, was only the beginning of
some twenty years of strife and po-
litical turmoil. Such figures of that
era as Emiliano Zapata and Pancho
Villa became part of Mexican
folklore, and Villa, at least, once
again stirred up the gringos. Gener-
al Pershing’s 1916 expedition to
punish Villa for his border incur-
sions was an eleven-month exercise
in futility, remembered by Mex-
icans as still another invasion from
the north.

the uncertainty of Mexico’s future, while
the brightness of its aspirations is
illustrated by the photo on the facing
page, which shows the glamor and
grandeur of Mexico City’s nightlife
typified by the Folkloric Ballet Building.
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The Revolution came to an end in
1929, although there were still occa-
sional bloody clashes with dissident
elements and a continuing
crackdown on the Catholic Church.
José de Le6n Toral, elected Presi-
dent in 1928 following the assassina-
tion of President Alvaro Obregon,
then established the basis for one
party rule; Mexico would hence-
forth be governed by a single politi-
cal party. The National Revolution-
ary Party, now known as the Institu-
tional Revolutionary Party, or PRI,
emerged in sole control of Mexico’s
political fortunes.

The Source of Power

Any understanding of Mexico
and its institutions, whether civil or
military, must begin with the real-
ization that the PRI is Mexico’s
unique source of power. The Presi-
dent, who serves one six-year term,
is, in theory, elected by popular
vote. Actually, he is chosen by his
predecessor from among members
of the PRI hierarchy. His election by
an overwhelming majority is a fore-
gone conclusion, although the
anointed candidate does make an
elaborate pretense at campaigning.

The Mexican presidency is, per-
haps, the world’s most powerful
non-Communist chief executive of-
fice. Unlike his American counter-
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part, the Mexican President oper-
ates untroubled by constitutional
squabbles or a recalcitrant con-
gress. It is truly an imperial position
and one that easily lends itself to
abuse. President Lopez Portillo, for
instance, is reported to have left of-
fice a billionaire several times over.
Corruption, in fact, has been en-
demic to the Mexican presidency.
The man in the street seems to ac-
cept this, as well as other obvious
examples of public figures on the
take, as part of the system, military
as well as civilian. If one reaches
high position, one is set for life five
or six years later.

Once in office, the new President
selects, among other cabinet offi-
cers, his Secretary of Defense. This
official comes from the ranks of
Army general officers, and he, too,
serves a six-year term. The Navy
Secretary, plucked from the admiral
ranks, reports separately to the
President, an arrangement that
must give rise to feelings of wistful
envy in sailors from other lands.

Because the Revolution, in its
struggling days, was often threat-
ened by rebellious generals, the mil-
itary has long since been placed un-
der tight control. During the 1930s,
rebellious generals were executed;
nowadays, the Army and its gener-
als have become a part of the all-

encompassing political system, a
closely organized instrument de-
signed for internal control and di-
rected, in minute detail, by the Sec-
retary of Defense.

Each of Mexico’s thirty-one
states has a military district com-
manded by a general officer. The
Army of about 107,000 troops is par-
celed out, more or less, in that fash-
ion. The most-feared potential en-
emy, it would appear, is to be found
within Mexico’s borders, despite
history’s record of past wars with
the US. While this is a practical out-
look, there seems to be more to the
strategy than that. As a guess, given
the heavy odds against any success-
ful military encounter with the US,
Mexico has ceded its protection
against external threat to its north-
ern neighbor. This has to be a guess,
because military thinking, like most
of what goes on behind the closed
doors of the PRI hierarchy, remains
a mystery. The guess is fortified, on
the other hand, by a glimpse at the
Mexican Air Force.

No Serious Air Defense

For a country the size of Mexico,
with long coastlines, unprotected
borders, and enormous oil resourg-
es, air defense would normally be a
high priority. But, unless the Mex-
icans have discovered some magical
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It's time to
builda
new-generation

spacecratft.

For the first time since Americans
walked on the moon in 1969 this
country is being seriously chal-
lenged as the leader in space ex-
ploration and research.

Today, many nations have active
space programs, some of them
highly imaginative.

It’s time for the United States to
regain the lead in space with the
National Aero-Space Plane.

This hypersonic technology dem-
onstrator called the X-30 will fly
through the atmosphere to and
from earth orbit.

That capability will make great




contributions to both space travel
and space research.
And this technology will improve
ravel on earth as well.

ample: flight time from

rk to Tokyo would be re-
duced to two hours with this kind
of plane.
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way of controlling their airspace
without interceptors or a radar net,
the air defense of Mexico is not
being seriously pursued. The in-
ventory of Mexican aircraft reads
like a museum catalog, with some
seventy-odd types for an air force of
7,000. As a further inhibiting factor,
the Air Force is under the firm
thumb of the Army.

From all accounts, this small air
force could be a very good one, if
circumstances were different. The
Air Force Academy at Guadalajara
turns out well-educated and compe-
tent officers after a three-year
course. The problem would seem to
lie in the apparent meaninglessness
of their future careers. All of which
tends to support the theory that air
defense, should it ever be required,
will be a US job.

The lone squadron of eleven
F-5Es at Santa Lucia, a base near
Mexico City, is a case in point.
From what little one can gather, the
unit is a good one and is manned by
well-qualified people. The F-SE,
however, can scarcely be called an
interceptor, so the squadron’s mis-
sion must remain speculative.

If Mexico viewed its southern
border as a principal source of trou-
ble, its Air Force would then have a
legitimate tactical mission. Cer-
tainly, the threat to the United
States is located in the volatile Cen-
tral American region. There is,
however, no indication that Mexico
considers either the Marxist revolu-
tion in El Salvador or Nicaragua’s
announced intention to export its
revolution to be threats to Mexican
security. Some small deployments
to the southern border have taken
place, but the official Mexican line
is conciliatory toward the Sandinis-
tas and, by inference, toward the
Marxist guerrilla movement.

Fear of Domination

The Contadora scheme for peace
in Central America has been a Mex-
ican initiative. To a considerable ex-
tent, it reflects not only Mexico’s
opposition to US policy in Central
America but also a fear of Yankee
domination in all of Latin America,
At least that is what defenders of the
Contadora solution say. President
Arias of Costa Rica has proposed a
more balanced peace plan, one that
would come closer to US accep-
tance, which Mexico has opposed.
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Contadora or nothing seems to be
the Mexican stand.

Why this neighbor of ours, so
closely tied to us in so many ways,
remains consistently opposed to US
policies is not easily explained.
Mexico’s voting record in the
United Nations is one of the worst
from a US standpoint—right in
there with Libya’s. The Mexican ra-
tionale behind this hostile position
is that Mexico has voted with the
majority, which is just another way
of saying it has voted with the Com-
munist bloc and the radical Third
World. Like so many other ques-
tions about Mexico, this political
bias, which amounts to irrationality
given Mexico’s basic dependence
on the US, must simply be written
off as a show of defiance for want of
a better explanation.

International politics, however, is
at best a diversion for Mexico’s
leaders these days. The real crisis is
at home, and it is building toward a
climax. The roots of the crisis for
this land poorly endowed with water
and with more than its share of eco-
nomic troubles and joblessness,
with a consequent bleak outlook for
the young—half the population is
under seventeen—are clearly ap-
parent.

Mexico’s economic problems are
staggering. The peso, twenty-four
to the dollar a few years back, was
over a thousand to the dollar last
spring. And while the international
debt of $105 billion has received the
publicity and at least a temporary
fix from the world banking commu-
nity last March, Mexico’s domestic
debt may be an even greater prob-
lem. There are a number of reasons
for this, but basically it stems from
the fact that the government is all-
pervasive, directly controlling thir-
ty percent of industry and having a
heavy hand in the remainder
through licensing governed by fa-
voritism.

The domestic debt has resulted in
short-term interest rates approach-
ing 100 percent. Put another way,
domestic debt is more than three
times the US domestic debt in terms
of gross national product, and the
US situation is not generally viewed
as an economic model.

Belt tightening in Mexico willbe a
difficult process. When the oil mon-
ey was coming in, the profits went
into such programs as subsidies for

food and gasoline and underwriting
most of the cost of a Mexico City
subway ticket. Beyond that, the
government, during the years when
it coopted the private sector, be-
came Mexico’s principal employer.
More than 4,000,000 depend on the
treasury for their pay checks.

The Maquiladora Scheme

One safety valve for this stricken
Mexican economy is the ma-
quiladora scheme, a cross-border
manufacturing arrangement by
which shirts, for example, are cut in
the US and shipped across the bor-
der to be finished in Mexico. They
are then returned to the United
States and taxed only on a value-
added basis. Since Mexican wages
are roughly one-third US wages for
similar work, whether for sewing
shirts or assembling electric
motors, companies engaged in the,
maquiladora arrangement enjoy an
obvious competitive advantage.
There are now more than 1,100
plants involved in this plan. The dol-
lar value to Mexico last year was
$1.5 billion.

The maquiladora is popular in
cities like El Paso and Laredo, and it
has helped transform Juarez from a
seedy tourist trap to a city with a
small industrial base—not that
Juarez isn’t still seedy, but its old
appeal for hidden pleasures has
been lost to American permissive-
ness. Elsewhere, maquiladora is
viewed as a threat to American jobs,
and there is congressional opposi-
tion to the concept, somewhat remi-
niscent of New England’s resent-
ment when the textile mills left
Massachusetts for Georgia.

Whatever comes of maquiladora,
however, in the long run it is only an
assist, not a solution for Mexico’s
ills. On the other hand, this joint
enterprise does bring Mexicans and
Americans together in a very prac-
tical way and provides a visual ex-
ample of cross-border cooperation.
There are not many others. The war
against drugs entails a certain
amount of superficial teamwork,
but Mexico continues to be a prime
source of both hard drugs and mari-
juana.

Destabilizing Elements

Without question, Mexico’s sta-
bility is of immense importance to
the United States, but it can’t be
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Amid all the uncertainty, there is some
evidence of rising expectations in the
border towns. The women pictured
above (top) work for manufacturers
involved in the maquiladora scheme
(see text), which pumped a much-
needed $1.5 billion into the Mexican
economy last year and gives the border
towns the kind of stability necessary for
the children to attend regularly—in
hope of a brighter future—schools such
as the one in Nuevo Laredo pictured
above.
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Cuba’s kind of stability. A Marxist
state propped up by the USSR
would be an intolerable southern
neighbor. Although there is no indi-
cation Mexico would go that way, no
one can argue that there are not se-
rious destabilizing elements.

More than 80,000,000 people live
in that arid and mountainous land.
Mexico City, which has more than
17,000,000 inhabitants, has already
become unmanageable in size, and
yet it continues to attract a steady
stream of migrants from rural areas.
Municipal services, and most espe-
cially the water supply, will not be
able to sustain many more, yet still
they come. There is obviously noth-
ing to keep them at home, even
though Mexico City’s slums rival in
squalor those of Cairo or Rio de
Janeiro.

The Mexican government under
President Miguel de la Madrid has
taken steps to hold down the birth
rate, but the population will none-
theless reach 100,000,000 or there-
abouts by the year 2000. With no
more than fifteen percent of the
country suitable for agriculture, it is
plain that there are going to be a
great many restive people looking
for something to do. Revolution, of
course, is something to do, and that
is behind the worry expressed by
General Gorman and many others.

Whether or not it is a legitimate
worry is difficult to judge. The Mex-
ican people have been accustomed
throughout their history to low ex-
pectations. If things do not mate-
rially worsen, there may not be the
kind of unrest that leads to revolt.
And then, oil prices may well re-
cover lost ground sooner or later, in
which case the government could
resume its subsidy of the populace.

But even if there should be genu-
ine unrest resulting in a revolution-
ary movement, it could scarcely
succeed unless the Army itself be-
came disaffected.

The Military Professionals

The Mexican Army is the impor-
tant military service and the prin-
cipal keeper of internal security. Es-
sentially, it is a professional army,
although there is a form of national
service that requires every young
man to register and risk being con-
scripted for a period of one year.
The hard core of the Army, however,
along with the small Air Force and
Navy, is professional. From the
very beginning, officers are indoc-
trinated in the importance of politi-
cal loyalty. Each year, in a cere-
mony, they reaffirm this fealty to the
government. By the time an officer
reaches a position of responsibility,
he has been judged to be politically
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reliable, and the rewards for such
reliability are tangible,

A military attaché in Madrid, for
instance, is far more handsomely
paid than any Spaniard of compara-
ble rank or, for that matter, an at-
taché from any other country. The
system, in short, encourages team
players, for only the team players
get the plum assignments.

The system also discourages can-
dor and association with foreigners.
Mexican aloofness is not neces-
sarily unfriendliness, although there
is certainly some of that in academic
and media circles, but it is rather a
studied detachment, one that has
kept Mexico out of any formal mili-
tary ties with the United States or,
happily, with anyone else.

Detachment, however, does not
apply to the Mexican poor. The
2,000-mile border with the United
States marks the beginning of the
promised land for uncounted thou-
sands every day. Or at least it did
until the Simpson-Mazzoli Immi-
gration Act changed the rules. What
had been for generations a game
played by illegal immigrants on the
one side and US employers on the
other has taken on a new aspect.
The US employer now faces a stiff
fine if he employs an illegal immi-
grant and a jail sentence if he per-
sists. There are provisions for the
temporary agricultural employment
of aliens, but even that is more com-
plicated than it was in the free and
easy days before Simpson-Mazzoli.
One grower told me of his former
arrangement for securing melon
pickers. The same Mexicans ar-
rived at harvest time each year,
picked his melons, then turned
themselves in to the Immigration
Service to save the price of a ride
home. All very friendly and infor-
mal.

The new rules allow illegal immi-
grants who can offer proof of resi-
dency in the US since 1982 a chance
for permanent status and cit-
izenship, with the usual caveats
against undesirables. According to
Washington estimates, anywhere
from 12,000,000 to 20,000,000 un-
documented workers may qualify
and take advantage of this one-time
amnesty. The fact is that no one re-
ally knows how many illegals there
are, and thus far, the number of ap-
plications has been well below ex-
pectations. For one thing, just the
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business of registering may frighten
away some illegals. In any case,
most of the aliens affected by this
bill are undoubtedly Mexicans, and
the bill has caused uneasiness on
both sides of the border.

Lack of Understanding

A more important reason for un-
easiness is the lack of understanding
between the United States and its
southern neighbor. We seem to be
growing farther apart even as
shared troubles multiply. A prime
example of this distancing is the de-
clining number of Mexican students
in US universities, down fifty per-
cent, to 50,000, from the 100,000 of
afew years back. Cost appears to be
a principal factor, but whatever the
cause, there will be a distinct loss in
mutual understanding in years to
come, for even though to know us is
not necessarily to love us, a shared
education does make communica-
tion easier.

The Mexican military has a sim-
ilar gap in its American education
program, with few Mexican officers
enrolled in US service schools—
again, an inhibiting factor to closer
military ties. A natural corollary is a
shortage of English-speaking offi-
cers in the Mexican forces, although
because of our own notorious defi-
ciencies in language skills, perhaps
this is not a point to belabor.

Some small progress in military
cooperation, however, does seem to
be taking place. They are little
things, but not without significance.
The Mexican Army, for example,
says it has 25,000 troops engaged in
the drug war. The Mexican Air
Force has an exchange officer at the
Air Force Academy, and we have a
USAF officer at the Mexican Air
Academy in Guadalajara, along
with an F-5 pilot exchange officer at
Santa Lucia. On that level, relations
are constructive and friendly. As
the level goes higher, relations be-
come cooler and can become down-
right icy when well-meaning diplo-
matic initiatives, like those of Presi-
dent Jimmy Carter, go awry.

The Big Prize

The Central American revolution
based in Nicaragua has, as its ulti-
mate goal, a coalition, if not an actu-
al federation, of Marxist states. This
seems beyond argument. El Sal-
vador is presently the target for the
revolution, and a few years ago,
success for the FMLN appeared im-
minent. Now that the Salvadoran
revolution has been untracked, if
not completely subdued, the timeta-
ble for Soviet-style Marxism in
Central America is in need of revi-
sion. Nonetheless, should El Sal-
vador fall, Guatemala, Honduras,
and Costa Rica are next in line. And
then, we can suppose the script
reads, comes the big prize—Mex-
ico.

The United States has a large em-
bassy in Mexico City, a prominent if
not a very stylish building on the
elegant Avenue de la Reforma.
There are obvious reasons why this
American Embassy should be one
of our largest, but it is not so clear
why the Soviet Embassy in Mexico
City should be one of that country’s
largest—not, that is, unless the pur-
pose of such an establishment is to
serve as headquarters for Central
American subversion.

In the early part of this century,
cavalry posts were dotted along the
Mexican border, isolated little gar-
risons at places like Marfa, Del Rio,
Brownsville, and El Paso. Because
northern Mexico was itself isolated
from the central region and sparsely
populated, there was little to worry
the cavalry squadrons—rustlers,
the occasional bandit gang, per-
haps, but no real menace.

The cavalry is gone, replaced by a
thin line of civilian agents. There is
still no threat today in the military
sense, but if the United States and
Mexico continue on their separate
ways—distant neighbors, to use the
title of Alan Riding’s book on Mex-
ico—the menace may, in time, de-
velop. If that should ever happen, it
is not likely the United States would
have much left over for NATO or
other international duties. =

Gen. T. R. Milton, USAF (Ret.), is a longtime Contributing Editor to this magazine.
He retired from active duty in 1974 and makes his home in Colorado Springs,
Colo. His forty-year military career included combat service with Eighth Air Force
during World War |, participation in the Berlin Airlift, command of Thirteenth Air
Force in the Philippines, service as Air Force Inspector General and USAF
Comptroller, and duty as the US Representative to the NATO Military Committee.
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Vast distances,
harsh terrain, and
lack of roads are
among the
reasons why
tactical airpower
tends to be the
force of choice in
the world’s most
troubled region.

BY MAJ. GEN. DAVIS C. ROHR,
USAF

DEPUTY COMMANDER IN CHIEF,

US CENTRAL COMMAND

HE most intense air war in the

world today 1s the Iran-Iraq
conflict, now in its seventh tragic
year. In Afghanistan, Soviet air-
power plays an important role in the
struggle, now in its eighth year for
control of that devastated nation.
Both the Iran-Iraq war and Soviet
aggression in Afghanistan are of
special concern to the US in the
conduct of international security af-
fairs.

The Iran-Iraq and Afghanistan
conflicts are being waged within the
confines of the world’s most politi-
cally tumultuous region. This vol-
atile and incredibly diverse area,
which really can be considered as a
single geographical region only in
the context of US security objec-
tives, is outlined by the limits of the
United States Central Command.

Ethnicity, tribalism, a patchwork
of languages, religious differences,
and political divisions superim-
posed across cultural boundaries all
contribute to instability and con-
front US security interests in the
area at all levels across the spectrum
of conflict. The overland distances,
rigorous terrain, and lack of war-
fighting infrastructure increasingly

Airpower in

make tactical airpower the deciding
factor in conflicts in the region,

The primary importance of this
area to the free world is, of course,
oil. Over the past year, the US has
more than doubled its imports of
Gulf oil, and many Asian and West-
ern European states increasingly
rely on the Gulf to satisfy a signifi-
cant percentage of their require-
ments. Altogether, about one out of
every three barrels of oil imported
by the non-Communist world is
pumped from the Gulf. More signifi-
cantly, more than half of the world’s
proven oil reserves are located
there. Over the longer term, begin-
ning in the early 1990s, the area will
increase in importance as domestic
US and European sources of oil di-
minish and become increasingly ex-
pensive to recover.

Also significant are the area’s
strategic chokepoints, including the
Strait of Hormuz, the Suez Canal,
and Bab el Mandeb, the strait link-
ing the Red Sea and the Gulf of
Aden. The nations that control
these routes of commerce have an
importance for all of us far out of
proportion to their size and gross
national product.

The most volatile region
in the world right now is
southwest Asia and the
Persian Gulf. The US in-
terest and presence in
the area are manifested
by such joint exercises
as Bright Star (above).
Although Iran has tech-
nologically superior
weapons, such as these
Grumman F-14A Tomcats
(right), the country has
not been able to support
or maintain them ade-
quately, and conse-
quently, only a handful
are still operational.
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Southwest Asia

The Iran-lraq War

The seven-year-old Iran-Iraq war
is the result of both a centuries-old
territorial dispute and a conflict of
ideologies. This war is a curious
hodgepodge of strategy and tactics,
one being fought with a World War I
mentality in the age of high technol-
ogy. Iran’s use of zealous Revolu-
tionary Guards (Basij), attacking in
human waves against strong for-
tifications, is reminiscent of the
Russian Front in World War 1. The
Revolutionary Guards are essen-
tially a light infantry force, often
with little professional military
training, but with audacity and a
firm commitment to Islam. This,
along with heavy (and continuous)
artillery barrages against an en-
trenched enemy and the use of poi-
son gas, has led to high casualties on
both sides. There have been more
than a million casualties so far. Iraq
has lost fully three percent of its
population and Iran 1.5 percent of
its much larger population in this
strange war of attrition.

When the war began in the fall of
1980, both states had large invento-
ries of combat aircraft. Under the
Shah, Iran was well equipped with
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more than 450 aircraft, including the
F-14 (with the Phoenix missile),
F-4, F-5, P-3, C-130 aircraft, and
helicopter gunships. The Iranian
revolution and the wave of im-
prisonments, executions, and exiles
cost the Imperial Iranian Air Force
its best officers. An arms embargo
grounded most of the combat fleet.
These factors reduced the Air Force
of the Islamic Republic of Iran to
little more than a static display. By
1986, the International Institute for
Strategic Studies rated Iran’s effec-
tive air strength at about eighty op-
erational F-14, F-4C/D, and F-5E/F
fighters.

In contrast, Iraq’s air force was,
and still is, equipped with large
numbers of Soviet tactical combat
aircraft and a smaller number of so-
phisticated French fighters. At the
outbreak of hostilities, according to
Institute figures, Iraq possessed
slightly more than 330 combat air-
craft, including MiG-19s, -21s, and
-23s, Su-7s and -20s, and a small
bomber force that included the
Tu-22. By 1986, Iraqg’s air order of
battle had increased to more than
500 combat aircraft and almost 100
armed helicopters. Iraq had also

added MiG-25 aircraft and a small
number of French-built Mirage F-1
fighter-bombers with Exocet mis-
siles.

With these resources and the dis-
parity in force structure, Iraq has
held air superiority since early in
the conflict despite problems with
training, doctrine, and operational
skills. Even so, Iraq used its air
force timidly and ineffectively in the
early stages of the conflict. Thus,
tactical airpower on both sides con-
tributed only modestly to the course
of the conflict during the first five
years, and neither side used its
modern systems effectively.

Escalation With Airpower

Since 1985, however, Iraq has es-
calated the economic war through
the use of its air force. It has struck
oil export facilities, oil fields, and
refineries by air, using its Russian
and French fighter-bombers. Iraq’s
strategy appears to be to employ
tactical airpower to strangle Iran
economically. Iraq is enjoying some
success, though it remains to be
seen whether this will materially af-
fect the outcome of the conflict.

It is unlikely that Iran will se-
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riously be able to contest Iraq’s con-
trol of the air anytime soon. Iran has
to gain a military victory on the
ground, and it must accomplish this
before a deteriorating economy un-
dermines the Iranian political struc-
ture. In the past several months,
Iran has mounted a series of at-
tacks, which apparently have met
with some small success. To accom-
plish this, Iran has used its three-to-
one population advantage, attack-
ing with little sensitivity to losses,
using massive artillery barrages
coupled with waves of massed Basij
volunteers.

Recent Iranian offensives (code-
named “Karbala IV” through
“Karbala X”) have taken their toll
on Irag, both in air and ground force
losses. According to published ac-
counts, these Iranian offensives
have cost Iraq about ten percent of
its total air strength—roughly again
as many aircraft as Iraq had lost
total since the war started in 1980.
The losses underscore both im-
proved Iranian air defenses and
Iraq’s increased willingness to use
its air force to counter Iranian nu-
merical superiority on the ground.
Irag does not have much more land
it can yield to Iranian advances
without incurring unacceptable po-
litical repercussions.

In addition, there are many—as
yet unconfirmed—reports that Iran
has purchased a number of Chinese
fighter/ground attack aircraft (spe-
cifically the F-6, a Chinese deriva-
tive of the Soviet MiG-19). China, it
appears, is emerging as a significant
source of arms to the Islamic Re-
public of Iran, firm Chinese denials
of an arms-transfer relationship
with Iran notwithstanding. On the
other hand, numerous reports say
that the Soviets have moved quickly
to replace Iraq’s losses with some of
their latest systems—including
MiG-27 and MiG-29 aircraft, the lat-
ter having “look-down/shoot-down”
capability.

An important corollary to the
Iran-Iraq conflict has been a series
of attacks on oil tankers and mer-
chant shipping in the Gulf. Begin-
ning in February 1984, more than
200 attacks had been mounted
through 1986, most of them carried
out by tactical fighters. This coun-
ternaval use of land-based tactical
airpower is a continuing source of
concern to those nations needing
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Gulf oil, since Iraq has targeted
shipping that supports the Iranian
oil export trade. Iran has targeted
the ships of moderate Gulf states
and other nonbelligerents that it felt
to be supporting the Iragi war
effort. Kuwaiti flag carriers have
been especially hard hit, which has
prompted widely reported discus-
sions on the need for protection of
Kuwaiti and other nonbelligerent
Guif shipping.

A continuation of attacks on ship-
ping as well as bombing raids on
Iran’s oil facilities in the Gulf (such
as Kharg Island) can be expected.
Iran, lacking an effective counter to
Iraqi attacks on shipping, may re-
taliate against those Gulf nations ap-
pearing to aid the Iragi war effort.
This more effective use of tacair car-
ries a danger of widening the
number of participants in the war, to
the detriment of the world’s econo-
my.

Both Iran and Iraq have em-
ployed aircraft extensively in the
tanker war. Iraq has found a potent
combination in the Mirage F-1 and
the Exocet missile, as demon-
strated by the tragic attack on the
USS Stark in May. Iran has report-
edly used its P-3 and C-130 aircraft
to track maritime targets and then
attack them with either F-4s (with

-

The conflict in Afghanistan between the Soviet Union and the mujahedeen freedom

Maverick missiles) or armed heli-
copters.
The widely reported Iranian ac-

quisition of large, Chinese-made .

surface-to-surface cruise missiles
has added a new and dangerous di-
mension to the Gulf crisis. It is un-
clear what use Iran may make of
these weapons, which, unlike other
munitions employed in the tanker
war to date, have the capability to
sink large oil tankers. This could
lead to a de facto closure of the
Strait of Hormuz and almost cer-
tainly would invite both intra- and
interregional military involvement.

The Afghanistan Conflict

The war in Afghanistan has dev-
astated and depopulated much of
the countryside. A standoff remains
between the Soviet/Afghan military
and the freedom fighters (mujahe-
deen), with heavy losses on both
sides. After nearly eight years of
brutal occupation, the Soviet Union
has failed to consolidate its rule and
has been forced to revise its military
tactics drastically. Today, Soviet
military forces focus more on small
unit operations with specialized
(Spetznaz) units and air attacks and
no longer rely as much on massive
valley sweep operations. The mili-
tary campaign has been ruthless and

fighters has been going on for eight years and has bogged down into a stalemate.
While this “simple operation” has turned into a protracted struggle, Soviet crews,
weapons, and tactics have been honed in this very “real-world” situation.
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has included a “scorched earth”
policy.

In the 1987 issue of Soviet Mili-
tary Power, the US Department of
Defense observed that “the mixed
success of the Soviets in attaining
their basic military objective is due
largely to their inability to build the
Afghan armed forces into an effec-
tive, independent fighting force.”
This is certainly true in the case of
the Afghan air force, which has
proven ineffective and which lost,
reportedly to mujahedeen sabo-
tage, a whole squadron of fighter
aircraft in a single incident in 1985.
However, the losses by the Afghan
air force are being heavily backstop-
ped by the Russians. Soviet Military
Power further says that “some of the
latest equipment in the Soviet in-
ventory is being deployed to Af-
ghanistan, not only for testing but
also for improving firepower, mobil-
ity, and survivability of Soviet
forces.”

The Soviets have employed tac-
tical airpower in the conflict with
effectiveness and resourcefulness,
using such improved ground attack
systems as the Su-25 Frogfoot fight-
er and the Mi-24 Hind helicopter,
and have placed greater emphasis
on aggressiveness and indepen-
dence of action by Soviet aircrews.

As a professional US airman, I
cannot help but think how the con-
flict is giving a generation of Soviet
pilots actual combat experience at a
time when the US combat-condi-
tioned aircrews of the Vietnam era
are fast approaching retirement.
With Soviet troop strength in Af-
ghanistan continuously higher than
100,000 since December 1979, large
numbers of Soviet military men, pi-
lots included, have rotated through
combat assignments, and there are
.now increasing indications that a
tour in Afghanistan is an important
step for professional officers. From
our standpoint, this Soviet combat
exercise has implications for US
servicemen worldwide. They would
now face a better combat-trained
enemy than would have been the
case in the 1970s.

The Afghan freedom fighters, the
mujahedeen, remain committed to
the struggle, which they view as a
religious obligation. Soviet and
Afghan MiG aircraft are not very
effective against the resistance. The
relentless bombing of civilian vil-
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lages and destruction of crops have
robbed the mujahedeen of some of
their support, however, as the local
inhabitants have fled the country.
The Hind helicopter gunships,
heavily armed and armored and
each capable of carrying a squad of
troops, have been harder for the
mujahedeen to deal with.

Recent mujahedeen advances in
air defense, with use of man-porta-
ble surface-to-air missiles said to be
increasing, have driven Soviet air-
craft to higher altitudes and have
taken an increased toll on aircraft
and helicopters. At the very least,
these small, mobile missiles have
made the Soviets revise their air tac-
tics. The mujahedeen are holding
their own against the Soviets—for
now. The immediate future will be
critical. While the war has been
costly for the Soviets, there is little
indication that the Soviet military
occupation will be a short one or
that final withdrawal of Soviet
forces will be on terms other than
favorable for the Soviets.

Across the Border

Just as the flexibility of airpower
has contributed greatly to a broad-
ening of the Iran-Iraq war, so too has
tactical airpower extended the war
in Afghanistan into Pakistan. Soviet

The seven-year-old Iran-Iraq war is
being fought with a World War |
mentality in the age of high technology.
Human wave tactics are not uncommon.

aggression in Afghanistan has driv-
en millions of refugees across the
border, and threats against Pakistan
for support of Afghan resistance
and refugees have been thinly
veiled. Pakistan remains strong in
its support of the mujahedeen, de-
spite a Soviet campaign of sabotage
and subversion in the border areas.
Soviet/Afghan air violations of
Pakistan’s territory to attack the ref-
ugee sanctuaries tripled in 1986, and
cross-border artillery shellings in-
creased by a factor of five.

These violations have posed
some real problems for Pakistan. Its
air force has been equipped mostly
with older Chinese systems, nota-
bly the F-6 (a twin-engine derivative
of the Soviet MiG-19) and the A-5 (a
twin-engine ground-attack hybrid,
mating the F-6 and other technolo-
gies). Pakistan’s air defense struc-
ture has not been up to dealing with
the Soviet/Afghan air threat, and
initial Soviet air incursions and
bombing of border areas and refu-
gee camps went unanswered.

More recently, US security assis-
tance, including transfer of the F-16
multirole fighter, has strengthened
Pakistan in this regard. The height-
ened tempo of the air war along
Pakistan’s border with Afghanistan
has caused the Pakistanis to redou-
ble their efforts to seek improve-
ment of their command and control
network, particularly their airborne
early warning and control capabili-
ties.

Challenges to Regional Stability
In intraregional crises short of
overt Soviet aggression, US policy
is based on the assumption that
states should answer their own se-
curity challenges wherever possi-
ble. However, at the request of
friendly states, the US has some-
times responded to contingencies
with sized force packages. Given
the great distances and the need for
rapid response in such cases, the
support has involved tactical air
packages of fighters, tankers, and/
or early warning aircraft—or tac-
tical air assets on US Navy carriers.
To date, such deployments have in-
variably been successful in defuzing
potentially explosive situations.
On several occasions in the 1960s
and 1970s, fighter aircraft were dis-
patched to Saudi Arabia to demon-
strate US support for Saudi sover-
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There have been more

than one million casual-
ties in the Iran-lraq war "

so far, and no end to the
fighting is yet in sight.
Iraq is well supplied by
the Soviet Union, as this
Iragi-manned Russian
tank indicates, but de-
spite holding air superi-
ority, the Iragis cannot
seem fto deliver a knock-
out blow. The Chinese
have now reporiedly en-
tered the fray by selling
arms to Iran.

X

eignty and US resolve. The ex-
tended US E-3A AWACS deploy-
ment to Saudi Arabia, continuing
since 1980, has helped send the
same message: It is our intent to
keep the Gulf war from spreading.
On three occasions in 1983 and
1984, USCENTCOM deployed
AWACS, tanker, reconnaissance,
and other assets to friendly states in
the Middle East to aid them in re-
sponding to actual or imminent ag-
gression. With these few exceptions
in which our friends asked for con-
tingency help, moderate regional
states have answered their security
challenges successfully and without
recourse to US force involvement.

To promote these successes, and
in the absence of forward-deployed
US forces, security assistance is an
especially important tool for US-
CENTCOM. A comprehensive US
security assistance effort to the
moderate regional states, to include
US arms transfers, may limit or ob-
viate entirely the need for involve-
ment of US forces in situations
short of overt Soviet aggression. In
any case, these security assistance
efforts enhance military coopera-
tion and interoperability with US
forces and promote development of
such regional defense organizations
as the Gulf Cooperation Council,
which seeks to reduce threats to sta-
bility.
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There is no better single example
of the impact and effectiveness of
the US security assistance program
in the region than the 1984 Saudi
response to airspace violation by
Iranian fighter aircraft—an intru-
sion that threatened critical Saudi
oil facilities. US-built Saudi F-15
aircraft intercepted the intruders
and downed at least one. This sin-
gle, resolute act undoubtedly has
had a containing effect on the Gulf
war. It also bolstered the confidence
of the Royal Saudi Air Force.

Faced with diplomatic constraints
on US presence in the region, it is
easy to understand that the security
assistance effort has become a pro-
foundly important aspect of US re-
lations and interaction. In several
cases, most notably Egypt and
Pakistan, states that once relied on
Communist support have “bought
American” and are integrating US
aircraft into air forces even though
they are still predominantly
equipped with Soviet or Chinese air-
craft. In one other case—North
Yemen—US and Soviet security as-
sistance efforts coexist on the same
airfield. US-built Yemeni F-5s com-
pete daily in a not-so-friendly rival-
ry with Soviet-supplied Yemeni
MiGs. This interesting situation
may work to US advantage, since,
from all reports, the Soviet assis-
tance suffers by comparison.

The Russians Push South

While the challenges to regional
stability are many, the main threat
to US and free world interests in the
area is that posed by the Soviet
Union. While the Russian invasion
of Afghanistan caught analysts off
guard in December 1979, Soviet am-
bitions toward this entire region
should not have come as a surprise.
The Russians have tried to expand
their borders and influence south-
ward since the time of Peter the
Great in the seventeenth century.
This desire to expand to the south
does not appear to have diminished
during the Soviet era, as pre- and
post-World War II Soviet machina-
tions in Iranian Azerbaijan attest.

Today, in addition to bases in Af-
ghanistan, the Soviets have the use
of military facilities in Ethiopia and
South Yemen. They also have a
large advisory presence across Af-
rica, providing access to a network
of bases from which Soviet naval
forces in the Indian Ocean could
threaten critical sea lines of commu-
nication.

In the early 1980s, the Soviet
forces that directly faced Iran and
the Gulf were assigned to a new So-
viet Southern Theater of Military
Operations (or Southern TVD).
These forces include more than thir-
ty mechanized and armored divi-
sions and nearly 1,000 tactical air-
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craft. There are many questions yet
unanswered about this southern
theater, but the man in charge is
General of the Army Mikhail
Zaytsev, the former commander of
the Group of Soviet Forces Ger-
many. As commander of the South-
ern TVD, he is a combined-arms
commander, directing all operations
in the area, including those in Af-
ghanistan. He reports directly to the
Supreme Soviet High Command.
The orientation of his TVD has evi-
denced a more aggressive character
over the last several years.

Southern TVD air assets include
all the primary, state-of-the-art So-
viet fighters, including the MiG-29
Fulcrum (a very capable counterair
fighter), the Su-25 Frogfoot (front-
line close air support aircraft),
Su-24 Fencer (highly versatile all-
weather fighter-bomber), Su-27
Flanker (air-superiority intercep-
tor), as well as the Mi-26 Halo (the
world’s largest heavy lift helicop-
ter).

CENTCOM as Counter

The only effective counter to this
threat from the Southern TVD
would be the forces of US-
CENTCOM. Born out of the real-
ization that the Rapid Deployment
Joint Task Force could only be a
temporary remedy for a more per-
manent problem, the command was
established in 1983 as a separate
unified command at MacDill AFB,
Fla. It reflects a growing US recog-
nition of the importance of the re-
gion and its resources, the region’s
instability, and the threat of poten-
tial Soviet aggression.

The Gulf is more than 7,000 air
miles from the eastern United
States, and the sea lines around the
Cape of Good Hope are more than
12,000 miles long. Challenges in-
clude the lack of transportation and
communications infrastructures, an
expansive and physically rigorous
region, and diplomatic limitations
on US military access that inhibit
prepositioning of forces for deter-
rence. This latter factor slows,
somewhat, US response to con-
tingencies. The US must rely in-
stead on the rapid deployment of
CONUS-based forces.

Several carrier battle groups and
a substantial number of tactical air
force squadrons are part of the
available planning force. Tactical
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airpower can disrupt and delay a So-
viet invasion of Iran, should the
Russians choose that route. It is the
tactical fighters and attack aircraft
of the US Air Force and Navy, cou-
pled with the conventional bombing
capability of the B-52, that could
provide the hammer to blunt a Sovi-
et advance. The rugged terrain
awaiting advancing Soviet forces in
northern Iran would support a suc-
cessful US air interdiction cam-
paign.

Given Iran’s limited road network
through these mountains to the
south of the Soviet border and the
many associated physical con-
straints and chokepoints facing ve-
hicular traffic, air interdiction could
be expected to degrade Soviet op-
erations seriously. US tactical
strikes could focus precisely on
such constrictions and choke-
points. The employment of “smart”
munitions is absolutely critical
here, not only because of the nature
of the threat and the need for preci-
sion delivery but also because of the
long logistics tail that restricts the
quantity of munitions that can be
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To protect their interests, many
countries are investing heavily in new
weapons. This US-built F-16 belonging to
Egypt symbolizes such investment.

transported. The rapid introduction
of US tactical airpower and the sub-
sequent air interdiction campaign
would provide additional time for
major US ground forces to reach the
area, if required.

The threat of rapidly deployable
and combat-capable tactical air-
power and conventional B-52s pro-
vides an effective deterrent to di-
rect, large-scale Soviet military
aggression, Our new national re-
solve in recognition of the region’s
importance has caused more than
one analyst to remind us that where
the US has marked an area as vital
and has developed a military capa-
bility to intervene effectively, these
factors have served as a deterrent
and as a barrier to direct, overt So-
viet military intervention.

The area stretching from Egypt
eastward through Pakistan and
south across the Arabian peninsula
and the Horn of Africa to Kenya is
an area in which the importance of
tactical airpower is magnified. The
intratheater distances, coupled with
the lack of roads, harsh terrain, and
lack of large standing armed forces
and military supporting infrastruc-
tures, have caused regional states as
well as the United States to lean
toward tactical airpower as a prob-
lem-solver in crises.

Tactical airpower hasn’t always
been employed to full capacity in
regional conflicts, as the Iran-Iraq
war shows, but it remains a vital
component in protecting the ter-
ritorial integrity of moderate region-
al states and an important tool in
promoting and defending US secu-
rity objectives, particularly in this
region almost devoid of other US
forces. The hallmarks of tactical air-
power, including speed, flexibility,
power, and, in some cases, indica-
tions of serious intent, make tactical
airpower—both land-based and sea-
based—the cornerstone for re-
sponding rapidly to regional securi-
ty challenges. Only airpower gives
credibility to US security policy at
such long distances and in such a
difficult environment. m

At the time this article was written, Maj. Gen. Davis C. Rohr, USAF (Ret.), was
Deputy Commander in Chief, US Central Command, MacDill AFB, Fla. In this
capacity, General Rohr was responsible for US military activity in a nineteen-
country area in the Persian Gulf, Horn of Africa, and Southwest Asia. A West Point
graduate, General Rohr flew 245 combat missions as an F-100 pilot during the
Vietnam War. He assumed his position at US Central Command in August 1984.

He recently retired.
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True to the spirit
of Giulio Douhet,
the Italian Air
Force takes pride
in its heritage, but
concentrates on
the future.

AI‘RPOWER has always been spe-
cial in Italy. Perhaps it is the
heritage of Giulio Douhet—an Ital-
ian version of Billy Mitchell who
recognized the potential of airpower
even before the Wright brothers vis-
ited Italy in 1909.

True to the legacy of Douhet, the
Italians were the first of the NATO
allies to make a concrete contribu-
tion to airpower on the Alliance’s
southern flank. In 1951, shortly
after a small group of Italian and US
Air Force officers met in Florence
to lay the groundwork for air opera-
tions in the Southern Region, Italy
contributed the first air tactical
group to NATO. Equipped with
F-47 Thunderbolts and F-51 Mus-
tangs, that group was the founda-
tion of what is now a sizable and
capable allied air force in NATO’s
Southern Region.

The Italian Air Force is un-
mistakably a NATO air force. The
Air Chief of Staff, Gen. Franco
Pisano, makes that very clear when
he summarizes his mission as sim-
ply, “Devoted to NATO.” This dedi-
cation to NATO is also reflected in
the official briefing, which de-
scribes the service’s mission suc-
cinctly as being “to conduct the air
battle and to concur, with the other
services, to the defense of the na-
tional territory, the adjacent seas,
and other areas of interest for the
achievement of national and NATO
military goals.”
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Like the Alliance it supports, the
Italian Air Force (IAF) focuses on
defense. In fact, IAF briefing offi-
cers describe two major missions:
air defense in peacetime and imple-
menting war plans by conducting air
defense, counterair, reconnais-
sance, and interdiction operations.
The IAF’s missions also include “air
support to the land and maritime
battle” and supporting forces oper-
ating from Italian territory.

The importance of the air defense
mission and of Italy’s full support
for the NATO military structure was
confirmed in 1961 when the entire
national air defense system was
placed under NATO command and
control. Unlike other Alliance air
units and the IAF organizations that
are not devoted to air defense—
which “chop” (change operational
control from national to allied com-
mand) aircraft and crews to NATO
control only for alerts and exercises
or during contingencies—Italy’s
considerable air defense assets are
under allied command daily. Conse-
quently, any discussion of the Ital-
ian Air Force must take into ac-
count the two chains of command—
national and allied.

Two Chains of Command

Italian air defense forces are as-
signed to the commander of the
Fifth Allied Tactical Air Force
(5ATAF) headquartered at Vicenza
in northern Italy, not far from Ven-

Alrpower,

Italian
Style

A flight of Italian Air
Force Tornado aircraft
streaks over the Alps.
Italy is coproducing the
swing-wing fighter-
bomber with Germany
and the UK.

Based on reports by Maxine Donnelly of
New York State AFA
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ice and the US air base at Aviano,
which hosts rotational F-16 squad-
rons from USAFE.

Commanded by an IAF lieuten-
ant general, SATAF is one of the two
primary air commands under Allied
Air Forces Southern Europe (AIR-
SOUTH). The commander of AIR-
SOUTH controls assigned air assets
in support of the Commander in
Chief Allied Forces Southern Eu-
rope (AFSOUTH), which is one of
the three major allied commands
under NATO’s Supreme Allied
Commander Europe. AFSOUTH
and AIRSOUTH headquarters are
collocated in Naples.

SATAF’s area of responsibility in-
cludes Italy itself and islands, adja-
cent areas, and a sizable portion of
the Mediterranean. The command-
er of SATAF controls the IAF’s air
defense forces daily and other as-
signed forces—IAF attack forces
and deploying squadrons from
USAF or other NATO air forces.
Command and control of all as-
signed forces is accomplished
through an Air Operations Center.

Although assigned to SATAF for
operational control, the IAF’s seven
air defense fighter squadrons, C3
units, and missile groups are also
integrated into the IAF structure.
Air Chief of Staff General Pisano’s
headquarters near Rome controls
the service’s more than 70,600 per-
sonnel and the assigned aircraft.

The IAF is built around two dis-
crete elements: a central organiza-
tion that includes the Air Staff and a
variety of specialized commands
and what the IAF calls a “peripheral
organization,” which consists of
three geographic commands with
full administrative and operational
control (except for air defense) over
assigned units.

Within the “central organization”
are “inspectorates” for specific
functions, These organizations re-
semble major deputates in the
USAF structure for functional man-
agement of specialties, but they
have “direction and control” over
their specific areas of responsibility,
not just a policy or advisory func-
tion.

Among the major “inspectorates”
is the one for naval aviation. The
IAF owns and operates two squad-
rons of Breguet Atlantic aircraft for
marine reconnaissance and antisub-
marine warfare (ASW) missions.
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The ltalian Alr Force counts three types of helicopters in its inventory, among which
are Sikorsky HH-3Fs serving in a search-and-rescue role. This HH-3 is shown
overflying the Colosseum in Rome.

These squadrons are under opera-
tional control of the Italian Navy,
which uses them to complement its
five ASW helicopter squadrons.

Another is the Training Com-
mand, whose service academy at
Pozzuoli offers a four-year program
that commissions officers for flight
or engineering duty. The Training
Command also operates a War Col-
lege in Florence and oversees pilot
training. Italian pilot training pro-
grams include participation in the
Euro-NATO Joint Jet Pilot Training
Program conducted by USAF Air
Training Command’s 80th Flying
Training Wing at Sheppard AFB,
Tex. ;

National programs are conducted
by six training squadrons using the
SF-260 light propeller aircraft for
the introductory phase and the Aer-
macchi MB-339 (which is also flown
by the TAF aero demonstration
team, the Frecce Tricolori) for pri-
mary and a portion of advanced
training. Additional advanced train-
ing and fighter lead-in are con-
ducted using the G-91T. The IAF
also has specialized flying training
units. Among these are a helicopter
training squadron, a conversion
training detachment for Tornado pi-
lots at the Trinational (UK, Ger-
many, and Italy) Training Establish-
ment at RAF Cottesmore in En-
gland, and an F-104G conversion
squadron.

Command of the operational

forces rests within the “peripheral®
organization. Italy is divided into
three air regions, each with a com-
mander reporting directly to the Air
Chief of Staff. These three com-
manders are responsible for “all op-
erational, logistical, training, and
administrative activities in their re-
spective areas.” In addition, there
are two independent Regional Op-
erational Commands (ROC) that
provide command and control ser-
vices and airspace management. .

This organizational structure,
with redundant and overlapping re-
sponsibilities and authorities, is
confusing. IAF officials note that it
“does not fully meet our operational
needs.” Consequently, the IAF has
proposed a reorganization for a
“simpler, more flexible, and well-
reacting organization.” They envi-
sion a new chain of command con-
sisting of three functionally as-
signed commanders under General
Pisano. Under this proposal there
would be an operational command-
er with all air, missile, and ground
environment units assigned, a train-
ing commander responsible for all
flight and other training, and a logis-
tics commander who would con-
duct all forms of logistics support
and administration.

Iron on Target

The IAF has about 300 combat
aircraft and flew about 41,000 hours
in 1986, according to the Chief of
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Staff. The IAF has shared in Italy’s
slightly enhanced defense budgets
in recent years and, in 1986, man-
aged to fly 4,000 more hours than it
did in the previous year.

The pride of the IAF is three
squadrons of the Tornado aircraft,
which Italy coproduces with the
UK and Germany. Assigned an air-
to-ground mission, the Tornado has
an extensive and highly capable avi-
onics suite—including terrain-fol-
lowing radar, Doppler radar, and in-
tegrated computer system—plus di-
versity of ordnance and range. The
Tornado squadrons, according to
one Italian officer, satisfy “the most
important requirement for coun-
terair, interdiction, tactical support
of maritime operations, and, if nec-
essary, close air support.”

Also in the air-to-ground force are
two squadrons of Italian-built
G-91Ys and a squadron of F-104S
aircraft. Additionally, two recon-
naissance squadrons are equipped
with RF-104 and G-91R aircraft.
Tactical forces carry an array of mu-
nitions and are equipped with the
Kormoran and Maverick air-to-sur-
face missiles.

The IAF’s air defense forces still
rely on seven squadrons (more than
eighty aircraft) of the sleek but an-
cient F-104S, armed with Sparrow
and Sidewinder missiles. Augment-
ing these squadrons in the high-al-
titude intercept role are Nike-Her-
cules squadrons, with almost 100
missiles deployed. Low- and inter-
mediate-altitude and point air de-
fense are handled by Italian Army
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Italy’s three tactical airlift squadrons are equipped with the G-222 and Lockheed

Py

C-130Hs. Proximity to the Warsaw Pact relieves the Italian Air Force of the need for

strategic airlift.

HAWK and Spada battalions and
antiaircraft artillery under the op-
erational control of the Air Force.

For electronic battle, the IAF de-
ploys an ECM squadron with spe-
cially equipped G-222 and PD-808
aircraft. It also has a variety of com-
munications aircraft for command
and control.

Proximity to the Warsaw Pact re-
lieves Italy of requirements for stra-
tegic airlift, but the Italian Air Force
does have a tactical airlift mission.
Moving forces and equipment
around is the province of the na-
tion’s three airlift squadrons—two
equipped with the G-222 and one

with Lockheed C-130Hs. The IAF
also has three different helicopter
types—including Sikorsky HH-3s—
assigned to its search-and-rescue
squadrons.

The IAF is extremely proud of its
Division for Research and Experi-
mentation, located at Pratica di
Mare Air Base outside Rome and
commanded by Gen. Rolando Gol-
doni. Activities range from basic re-
search to evaluation of modifica-
tions to existing aircraft and valida-
tion work.

The command works closely with
the nation’s industries. Current in-
terests include nondestructive in-

The AMX light fighter-
bomber aircraft is under
development for the
Italian Air Force. The IAF
expects the AMX to fill
close air support,
. battlefield interdiction,
and low-level daytime air
defense roles.
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spection for defects and malfunc-
tions within critical components
and materials, advanced software
packages for specific Air Force
needs, new energy weapons and sat-
ellite defense systems, the San Mar-
co space project, the man-machine
interface, and the development of
new vaccination techniques for mili-
tary personnel.

Toward the Future

Force modernization is a very
high priority in the 1AF. General
Pisano notes that “thirty-four per-
cent of the budget [approximately
the equivalent of $2.5 billion] is
going toward updating and procur-
ing new equipment.”

General Pisano also said, how-
ever, that the 1987 budget forecast
puts Italy on the low end of NATO
investment in aerospace capabili-
ties. It was reported that at a special
briefing in Rome in February, the

The aging F-104S
fighter, armed with
Sparrow and Side-
winder missiles, still
makes up the bulk of
IAF air defense
forces. The Italian Air
Force is banking on
the European Fighter
Aircraft program to
yield a replacement
air-superiority
aircraft.

General contrasted such low spend-
ing with the variety of pressing de-
fense requirements now facing the
IAF. Among the highest priorities
were the need for improved missile
defenses, an airborne early warning
aircraft, and a tanker fleet.
Another high priority is the ac-
quisition of new air defense capabil-
ities to replace the F-104 aircraft
and aging Nike-Hercules missiles.
The IAF indicates it is pursuing a
HAWK improvement program to
satisfy some of its medium- and
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high-altitude requirements in the fu-
ture. Additionally, the acquisition of
more Spada batteries and modern
radar-controlled air defense guns is
planned.

As a replacement for the F-104 in
the air defense role, the IAF is
banking on the multinational Euro-
pean Fighter Aircraft (EFA) pro-
gram. Together with the UK, Ger-
many, and Spain, the IAF is devel-
oping the EFA to perform the full
range of air-superiority missions—
from ground air defense alert to
combat air patrol.

Continued deployment and modi-
fication of the Tornado are also high
on the IAF’s list. Additionally, a re-
placement for the F-104 and G-91 in
the fighter role is planned. The Ital-
ians have begun development on a
new light fighter-bomber called the
AMX. The IAF describes this pro-
gram as “‘based on a precise require-
ment of the Italian Air Force . . .

[to] cover the entire spectrum of of-
fensive operations, being particu-
larly effective in close air support
and battlefield interdiction. Its ma-
neuverability and armament will al-
low also a capability for low-level,
daytime air defense operations.”
The AMX made its first flight in the
spring of 1984.

Italy is pursuing other moderni-
zation initiatives through NATO’s
Conventional Defense Improve-
ments (CDI) program, which seeks
to focus technological expertise on

a number of critical deficiencies.
And in response to NATO’s focus
on cooperative R&D and acquisi-
tion, Italy has joined in a number of
multinational efforts. Among these
is the vital NATO Identification
System, which aims to solve—at
long last—the Alliance’s severe dif-
ficulty in distinguishing airborne
friends from airborne foes.

In the Advanced Medium-Range
Air-to-Air Missile (AMRAAM) pro-
gram, ltaly is officially an observer
nation, along with Canada. AM-
RAAM, designed to be autonomous
shortly after launch and engage
more targets more rapidly than cur-
rently deployed systems can, will be
compatible with the Tornado. Italy
is a full participant in the seven-
nation Modular Standoff Weapons
program, now in a preliminary
phase. Italy leads a consortium of
six European NATO nations to
coproduce the AGM-65D Imaging

Infrared Maverick air-to-ground
missile. Other joint efforts involv-
ing the Italian Air Force include the
Low-Cost Powered Dispenser for
use against short-range targets and
the Short-Range Antiradiation Mis-
sile program.

NATO and the Italian people are
well served by an IAF that is clearly
committed to fulfilling Douhet’s
challenge “that our country has a
right to strictly require that air re-
sources should be exploited in the
best way.” o
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Warsaw Pact forces outnumber Allied

u“'NUMBEnEn troops in Europe by 4 to 1. But a highly
sensitive airborne radar system now being

B“' Nm developed will turn the odds in our favor. It’s Joint

STARS (Surveillance Target Attack Radar System),
a Grumman-led team project
uIMA“E"vEBEn for the U.S. Air Force and Army.
® Housed in an E-8A aircraft, Joint
STARS will detect, classify, and target enemy fixed and moving units, allowing air and

battlefield commanders to launch weapons against them. With this “electronic high
ground,” airborne and ground forces can effectively counter armored thrusts and

attack the enemy with less manpower—and less risk.
Grumman Melbourne Systems, Melbourne, FL 32904.
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Strategic
Connections in

Space

The problem of mobile

and hardened targets is
growing. This puts increased
importance on the manned
bomber—and makes linkage
to “overhead” sensors and
cuing devices imperative.

BY EDGAR ULSAMER
SENIOR EDITOR (POLICY & TECHNOLOGY)
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M oRE and more, the job of deterring, or fighting, war
on earth is carried out in space. The Air Force
Association’s national symposium “The Military Imper-
atives in Space,” held on May 22, 1987, in Colorado
Springs, Colo., documented this growing reliance of
modern air, naval, and ground forces on space to warn,
assess, command, detect, navigate, target, defend, and
carry out a myriad of other military functions spanning
the spectrum from strategic nuclear to low-intensity
conflict.

In the case of the Strategic Air Command, this re-
liance on space—and support from space-based sys-
tems—is pervasive. SAC’s ballistic missiles travel in
space, its command and control apparatus is largely
space-based, and the command’s air-breathing weapons
navigate and target with the help of space-based sensors.
SAC’s Commander in Chief, Gen. John T. Chain, Jr.,
told the AFA meeting that “our position in space today is
not as good as I would like it to be,” adding that “we are
at about the same place now in terms of use of space that
the first fragile observation planes were early in World
War I in terms of the military use of the air.”

The “toughest” technological problem confronting
SAC stems from the Soviets’ drive to make either super-
hard or “relocatable” the bulk of their strategic assets,
which US strategic forces must be able to hold at risk to
provide effective deterrence, General Chain told the
AFA meeting. As more and more strategic targets in the
Soviet Union become relocatable—"what they can’t
harden, they are making mobile”—SAC’s dependence
on “overhead” support increases correspondingly, he
pointed out. Because “we don’t have people on station
watching what [the Soviets] are doing” with their re-
locatable strategic assets, “we [have] first got to find
them before we can target them.” Even in the case of
relocatable strategic targets that can be detected and
identified, SAC is up against a time crunch because of
the question of whether or not these targets “will still be
[where they were when the decision was made to attack
them] by the time our weapon gets there.” The best
weapon against relocatable targets “we have today—and
[it] has been for many years—is the manned bomber,
because [the crew] is able to make on-site decisions.”

In order to maximize the effectiveness of the bomber
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against relocatable targets, the aircraft commander “is
going to have special sensors aboard [as well as informa-
tion from] special cuing sensors before he gets there.”
As aresult, SAC must rely “on space systems to cue the
bomber [in regard to] where he is going to have his initial
look, and once he gets there, he will have to determine
that this is the target he was sent after,” General Chain
explained. Next, the bomber will need a weapon to
deliver against the relocatable target, and “that is SRAM
I1.” Urging Congress to support the Air Force’s funding
request for SRAM II, the head of SAC emphasized that
“we need a weapon that we can shoot over the shoulder
over a significant distance so that we can hit” relocatable
and other strategic targets.

Reiterating that the increasing numbers of mobile tar-
gets in the Soviet Union represent a “major, tough prob-
lem” that is pushing the ingenuity of the US defense
community to the “outer limits,” General Chain ap-
pealed to aerospace industry: “If you can break that
code [of linking strategic bombers with the required
overhead sensors and cuing devices], you will do well for
your country and also for your company.” SAC’s Scien-
tific Advisory Group, along with many other high-pow-
ered military and civilian organizations, is concentrating
on this central challenge, he added.

Another symposium speaker, Maj. Gen. Robert A.
Rosenberg, Director of the Defense Mapping Agency
(DMA), reported that his agency, as part of the Defense
Department’s concerted RT (relocatable target) effort, is
drawing up a “terrain analysis data base” for SAC that
pinpoints areas in the Soviet Union “where these
[mobile] weapons could and could not go.” DMA also is
compiling digital mapping data to facilitate calculation of
target coordinates. DMA’s work in the relocatable target
area, he added, is focused specifically on the on-road/
off-road mobile SS-25 ICBMs.

Bolt-Out-of-the-Blue Attacks

The effectiveness of space sensors affects strategic
warfare doctrine broadly and is a key factor, for in-
stance, in making a successful bolt-out-of-the-blue at-
tack practically infeasible, according to SAC’s Com-
mander in Chief. Some elements in Congress profess
profound concern over the possibility of a Soviet bolt-
out-of-the-blue first strike and, by extension, insist on
ICBM basing modes that are demonstrably impervious
to such “no warning” attacks.

General Chain “rejected” this premise on grounds
that the Soviets could not mount a surprise attack with-
out bringing down on themselves US retaliation “in
spades.” As preconditions to such a Soviet attack, the
“world would have to be in some sort of a crisis, and
somebody on [their side would have to find reasons for
assuming] that they could get away with a bolt-out-of-
the-blue attack,” he argued. But no such reasons exist.
On the US side, about half of the SSBNs (the nuclear-
powered submarines carrying SLBMs) are always at
sea, about thirty percent of the strategic bombers are on
alert around the clock, and invariably about ninety per-
cent of ICBMs are ready for immediate launch. “So
there is no way that the Soviets wouldn’t get it back
harder than they could possibly stand,” General Chain
concluded.

Moreover, in times of crisis, the alert level of the US
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strategic nuclear forces could be stepped up to the point
where 100 percent of all the bombers would be on alert
and almost all the SSBNs would be at sea and ready to
retaliate instantly. In the future, General Chain added,
any harbingers of a developing crisis would probably
trigger the deployment of the fifty rail/garrison Peace-
keeper ICBMs throughout the US railroad net to ensure
the imperviousness of these weapons to any surprise
attack without impairment to their prompt hard-target
kill capability.

Another equally compelling factor militates against
even a remote chance of successful Soviet bolt-out-of-
the-blue attack, SAC’s Commander in Chief told the
AFA meeting: “We have people who are watching full-
time the Soviet indicators.” US authorities, as a result,
know a “hell of a lot of what is going on in the Soviet
Union.”

If the Soviets were to plan a nuclear first strike against
the US, they almost certainly would want to disperse
their bombers, because “otherwise they are going to be
destroyed on the ground.” In similar fashion, Soviet war
planners would be required to order some or all of the
SSBNs to sea lest the submarines be destroyed in port,
General Chain explained. As another precondition to an
impending nuclear strike, major elements of the Soviet
ground forces would have to be moved out of their
garrisons, because “otherwise they are going to be
blown up. Lastly, I assume that the Soviet leadership”
would want to survive and would hence seek shelter.
“Well, any time [they] are going to do any of these
things, or a combination of these things, that’s rather a
large-sized warning.” The only way that a Soviet bolt-
out-of-the-blue nuclear attack scenario makes any sense
at all, he suggested, is if the US were “to take all the
bombers off alert, put all the SSBNs in port, [and] stood
down all the ICBMs and told [the crews] to take the
weekend off”’—a truly implausible circumstance.

While General Chain seemed to reject the notion that
in the foreseeable future the US could shift to a declared
launch-on-warning strategic deterrence posture an-
chored in blind faith in sensor information—regardiess
how advanced and redundant—he acknowledged that
improved data from a host of different sensors will make
decision-making by the National Command Authorities
(NCA) “much easier.” Stressing that the US “really
doesn’t have a launch-on-warning strategy,” he pointed
out that the national strategy revolves around the Presi-
dent and the NCA making decisions “depending on how
scenarios unfold.”

Offensive Strategic Forces and SDI

Expressing his support of the Strategic Defense Initia-
tive (SDI), General Chain suggested that the eventual
deployment by both the US and Soviet Union of such
prodigious, layered ABM defenses would probably cur-
tail the role of the ICBM forces within the strategic triad,
either through negotiations or by choice. At the same
time, however, General Chain predicted concurrent, sig-
nificant increases in the importance of the air-breathing
element of the strategic triad, because “with SDI, we
will have the door shut but the windows open.”

Dramatic declines in US air defense forces over the
past three decades resulted in a system that at present
“is certainly penetrable.” It follows, he suggested, “that
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once we have built a shield against incoming missiles [on
both sides], we then will have to worry about [building
up the capability of] bombers [to generate and deliver]
gravity bombs, standoff missiles, and cruise missiles” as
well as about boosting cruise missile deployment on
submarines and surface ships. With the “front door
shut, we will have to nail the windows shut by stopping
the air-breathers,” he argued.

As aresult, General Chain predicted that unless mutu-
al “caps” can be negotiated, “the day we end up with an
SDI system on both sides™ the US will have to up its
strategic bomber force to between 1,000 and 2,000 air-
craft with a corresponding increase in advanced cruise
missiles. “If the Soviets build an SDI, that means that
[SAC] will have to have a larger bomber force with
greater standoff capability because the bomber will have
to be the penetrator. So the [Advanced Technology]
‘Stealth’ bomber, rather than [being acquired in the lim-
ited] numbers that we are looking at right now, will have
to go up to very high numbers.”

SAC’s bomber force, General Chain said, “is keepin
pace with Soviet air defenses through more capabl
warplanes and such improved standoff weaponry™ as th
air-launched cruise missile and the advanced cruise mis-
sile. The space-based Navstar Global Positioning Sys-
tem, by providing positional information accurate to
within fifteen meters, will, “for instance, increase our
conventional bombing accuracy fourfold,” General
Chain reported.

CHAIN:

Given mutual
strategic defense
against ICBMs—
and no cap on air-
breathers—the
US might need
1,000 to 2,000
manned bombers.

Rail/Garrison Basing

While completing the deployment of the first fifty
Peacekeeper ICBMs in existing Minuteman silos, SAC
and the Air Force are developing the rail/garrison basing
for the second fifty missiles. This basing scheme com-
bines accuracy with high survivability, “which equates
to stability and [provides] a ‘show of force capability’
during times of crisis.”

The Senate Armed Services Committee, however, has
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claimed that its investigations “found the Air Force
unable as yet to answer many fundamental questions
about rail/garrison operations after strategic warning
has been declared.” Specifically, the Committee.
claimed, “how the trains would be integrated into the
existing railroad network—which may itself be undergo-
ing the severe stress of a full-scale conventional force
mobilization—and how the security of their locations
can be preserved within a nonsecure railroad communi-
cations and signal environment are typical of the kinds
of questions for which the Air Force lacks good an-
swers.” For good measure, the Senate Armed Services
Committee report added that it would find relevant ana-
lytical research by the Air Force more persuasive than
“engineering development.”

Asserting that he “completely rejected” these conten-
tions, General Chain told the AFA meeting, “I have no
problem at all integrating [the rail/garrison deployment
mode] into the railroad system. . .. The country has
about 200,000 miles of usable track, unlimited spur
lines, 1,500,000 railroad cars, and 3,000 train move-
ments a day. Going out into this system is very easy.
Once we are out on this system, [the Peacekeeper] train
is not going to be detectable.”

Explaining that the trains carrying the MX ICBMs
won’t bear any SAC markings or be distinguishable in
other ways, General Chain suggested that “just like the
submarines running silent, so [will] we. It’s very easy to
get lost in this maze” of teeming railroad activities.
Through close liaison with the railroad industry, the Air
Force has acquired a thorough understanding of this
environment and has concluded that there are no signifi-
cant integration problems: “It’s much easier getting into
the railroad system than [flying into civilian airports] or
just flying across the country.” The rules and regulations
of the railroads are much simpler and the command and
control capabilities are equal to or better than those of
the air traffic control system, with the result that “inte-
grating into the railroad system [poses] no challenge at
all.”

Problems With the Small ICBM

Various elements of Congress, including the Senate
Armed Services Committee, are trying to apply the
brakes to the other key component of the Air Force’s
ICBM modernization effort, the Small ICBM, or
SICBM, program. The Senate Armed Services Commit-
tee recommended that the pace of this program “be
significantly slowed . . . primarily for budget reasons.”
The Committee’s report insinuated that the Air Force
was pursuing unnecessarily expensive approaches to the
SICBM’s guidance system and neglecting reusability
issues for the missile’s Hard Mobile Launcher. General
Chain told the AFA symposium that “as an operational
commander, I strongly support the SICBM. Having a
missile with one warhead and [high] mobility represents
a major challenge to the enemy’s war planner trying to
figure out how to strike it.”

If money were no object, General Chain pointed out,
the SICBM would be in the operational inventory
“today. In fact, I would rather have 1,500 SICBMs than I
would have a blend between Peacekeeper and
SICBMs.” The price tag that would go with an all-
SICBM force is, however, excessive, he acknowledged:
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“The SICBM s cost per warhead is going to be four times
as much as Peacekeeper’s.” Reiterating that it would be
“great” to rush the SICBM into the inventory, he cau-
tioned that this should be done only after Congress has
“faced up to the [associated] costs.” He pointed specifi-
cally at the double jeopardy of Congress impulsively
committing to the SICBM, in the process scuttling the
rail/garrison Peacekeeper program, and then professing,
“Gosh, we didn’t know that the SICBM is that expen-
sive.”

In order to forestall such gambits or misunderstand-
ings, SAC’s Commander in Chief is going to great pains
to ensure that Congress knows about the cost picture
with regard to both rail/garrison and the SICBM pro-
gram. “So they can go ahead and vote against it, but they
can’t say they didn’t know the truth. I am a strong
believer inthe SICBM and . . . inrail/garrison for Peace-
keeper. The country needs both.” If Congress decides
that the ICBM force modernization is too expensive,
“then somebody will have to tell us [so] and [indicate]
what we should spend the money on,” he declared.

While the Minuteman ICBM force has “many more
years of good service left,” there is no overlooking the
fact that this weapon “has been in the hole for about
twenty-five years, was designed to be a ten-year missile,
and thus has already exceeded its service life by fifteen
years.” SAC has upgraded the weapon'’s warhead, guid-
ance system, and various backup features, but is now at
the “limit so far as modern upgrades go. It has to be
replaced.”

A pivotal upgrade of the ICBM force—the addition of
active decoys—is gaining critical importance, according
to General Chain. “The Soviets have [devoted a great
deal of] effort and money [to] upgraded [ABM] de-
fenses, and we need to counter them . . . asthey develop
their version of SDI.” One of the prime counters in-
volves advanced decoys. “I don’t have enough war-
heads today,” General Chain said, “to do the job that I
am asked to do.” SAC, therefore, must make sure that
every one of its warheads can get through to its assigned
target, which makes active decoys an essential element
of the strategic modernization program, he stressed.

Third Generation of Nuclear Weapons

“If nuclear fission weapons [the A-bomb] were the
first generation of the [nuclear weapons age] and the
fusion weapons [the H-bomb] the second, we are now
working on so-called third-generation weapon con-
cepts,” Richard D. Hahn, Director of the Energy De-
partment’s Weapons Research, Development, and Test-
ing Division, told the AFA symposium. He defined this
“third generation” as a nuclear weapon that, “by direct-
ing a fraction of its energy into a relatively narrow beam,
can produce lethal effects at ranges of thousands of
kilometers.” These are known as nuclear directed-ener-
gy weapons, or NDEWs. This year, the Department of
Energy is spending about $350 million on NDEW re-
search, he reported. In line with an accord between DoD
and the Department of Energy, NDEW research was
formally launched in February 1985 for three specific
and compelling reasons, according to the DoE official:
burgeoning Soviet counterdefensive capabilities, Soviet
capabilities “against our retaliatory deterrent,” and as
an SDI option, if needed.
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Concern about potential Soviet breakthroughs in
NDEW technologies is the prime force behind the US
program, Mr. Hahn explained. “We can’t ask them what
they are doing in NDEW,; all we can do is sort of mirror
what we think they are doing [because] we need to know
whether these concepts can be ‘weaponized’ [and]
fielded against the US.” The fundamental difference
between existing nuclear weapons and the as-yet-con-
ceptual third generation is that the former are weapons
of mass destruction while the latter are primarily meant
to be used in space to beam lethal amounts of energy
over great distances in a focused manner, the DoE offi-
cial explained.

The primary task envisioned for these new nuclear
weapons centers on killing missiles from standoff posi-
tions in space. Among the specific questions that the
DoE program is to answer is whether or not these tech-
nologies could enable the Soviets “to negate our ability
to retaliate in case they attacked us.” There is substan-
tial evidence that the Soviets are “building all sorts of
ABM defenses,” Mr. Hahn pointed out, adding that the
same applied also to counterdefensive technologies. In
the case of counterdefensive designs, understanding
their effectiveness against planned US nonnuclear SDI
weapon systems would be crucial. By the same token,

HAHN:
“Third-generation”
nuclear weapons
would beam

lethal amounts of
energy over great
distances in a
focused manner.

the DoE official suggested that the US might want to
deploy counterdefensive weapons of its own if it turns
out that this country can’t field a nonnuclear SDI de-
fense for whatever reasons,

Four Concepts

The Department’s nuclear directed-energy research
program encompasses four individual concepts as well
as associated countermeasures and systems support.
The Department’s goal—put in question by funding lim-
itations and congressional resistance to a phased de-
ployment approach to SDI—is to establish the feasi-
bility of these technologies by the early 1990s, he

81



MYERS:

The Space Station
controversy
notwithstanding,
NASA reaffirms
its commitment to
work closely with
the Department of
Defense.

reported. The X-ray laser concept is one of the NDEW
candidates. Its attractiveness is that such an ABM sys-
tem could “kill many missiles at the same time many
thousand kilometers away in a single burst.” This tech-
nology, he pointed out, has “lots of problems with regard
to [target] acquisition, tracking, pointing, beam diver-
gence, et cetera.”

The “hypervelocity-pellets” NDEW concept, if feasi-
ble, would “make an incredible weapon.” The idea re-
volves around “grand particles” traveling at speeds of
some 100 kilometers per second that “will penetrate
fifteen inches of aluminum if you can keep them to-
gether.” Some approaches under investigation by DoE
have been likened to “nuclear shotguns.” Whether or
not such velocities are realizable in a practical sense is
still under study, however. By way of a benchmark, Mr.
Hahn pointed out that a rifle bullet travels at a speed of
about one kilometer per second and a hypervelocity
missile at about five kilometers per second. “So, obvi-
ously, a pellet moving at 100 kilometers per second
would be lethal.”

One of the potential payoffs of the hypervelocity-
pellets approach would be its ability to negate the sal-
vage fuzing features of nuclear ballistic missiles, Mr.
Hahn told the AFA meeting. Warheads equipped with
salvage fuzes contain sensors that “tell” the weapon that
it is being attacked by a terminal defense weapon. This
then causes the warhead to detonate before the defend-
ing weapon can intercept it. As a result, the prematurely
detonating warhead could still retain some effectiveness
against its assigned target. A hypervelocity-pellets
NDEW appears capable of penetrating the electronics of
the sensors and salvage fuze, thus preventing the weap-
on from detonating.

Electromagnetics, comprising microwaves and parti-
cle beams, makes up the third component of the NDEW
program. While the US has no plans to field such a
weapon, the DoE official pointed out there is hard evi-
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dence that the Soviets “are extremely interested” in
these technologies. This makes it mandatory that the US
understand the process in order to be able to “harden
our systems” against these effects. 5

Lastly, optical lasers, powered by nuclear energy,
show a great theoretical potential for disabling offensive
as well as defensive weapons over great distances and
appear capable of effecting “kills” through the atmo-
sphere, according to Mr. Hahn. Ancillary activities of
the NDEW program are focused on gauging the vulner-
abilities of US systems to directed-energy weapons,
predicting the potential lethality and operational value
of US NDEWs, and determining the need for and the
effectiveness of countermeasures. The sixth component
of the program involves systems analysis that seeks to
assess the utility of these weapons, both on the US and
the Soviet side, Mr. Hahn reported.

Shadows Over NDEW Program

Moves in Congress to commit the US to a CTB (com-
prehensive nuclear test ban that precludes any kind of
testing of even low-yield nuclear devices) are casting a
pall over the future of the US NDEW program, accord-
ing to the DoE official. While nuclear tests in space will
not be needed to demonstrate the feasibility of these
third-generation weapons, underground tests with a
yield of up to 150 kilotons are imperative. Terming the
CTB proposal “unconscionable,” Mr. Hahn argued that
giving up strategic deterrence “‘before you have arms
reduction” jeopardizes essential national security re-
quirements.

The House has passed a measure that would limit US
testing to yields of no more than one kiloton, which is
well below the level required for testing US strategic
weapons in terms of their ability to function in a nuclear
environment as well as for NDEW development, he
emphasized. CTB, he added, would “severely impact
our ability to understand the Soviet threat to our space-
based assets” as well.

Another critical factor that threatens to impair the
effectiveness of US nuclear systems is the dwindling
stock of nuclear materials required to fabricate these
devices, according to the DoE official. In the aftermath
of the Chernobyl reactor’s explosion in the Soviet
Union, one of the production reactors supporting DoE’s
nuclear weapons programs has been shut down. Al-
though quite different from the Chernobyl design, the
Hanford “N” reactor at Richland, Wash., does share the
common trait of having a graphite core. This facility was
ordered shut down until this summer and, if some ele-
ments in Congress have their way, may be put on “per-
manent standby,” Mr. Hahn disclosed. The other facil-
ity, the Savannah River reactor, is being operated at half
its full power, also for safety reasons. As a result, the
“number of neutrons” available to produce plutonium
239, other plutonium isotopes, or tritium is “limited.”

Space Nuclear Power Programs

Space-based military systems are developing vo-
racious appetites for power, especially high specific
power generation without the drawback of high fuel
consumption. Nuclear power is the only energy source
meeting these criteria, according to Mr. Hahn. Three
DoE programs are focused on this requirement.
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The Dynamic Isotope Power System (DIPS) is meant
to furnish low-output power generation in the one- to
ten-kilowatt range, mainly for C3I satellites. DIPS is a
critical gap-filler for such missions as BSTS (boost sur-
veillance and tracking system) for which solar power or
other approaches are not practicable. The basic feasi-
bility of DIPS was demonstrated in the 1970s. DoE is
preparing an RFP (request for proposal) to select a lead
contractor who will prepare requisite conceptual de-
signs and perform ground-based engineering test. The
DIPS program involves a development and demonstra-
tion as well as full production phase, he told the AFA
symposium.

DoE’s SP-100 Space Reactor Program, undertaken
jointly with the Defense Department and NASA, is part
of the Strategic Defense Initiative (SDI). The purpose of
the program is to develop and demonstrate a space
reactor power system in the “multihundred-kilowatt
electric range in support of military and civil space
missions in the early to mid-1990s and beyond.” SP-100
will fit into the payload bay of the Space Shuttle and be
able to operate for about ten years, Mr. Hahn reported.
The feasibility of this thermal-electric system is to be
demonstrated in the early 1990s.

The third and most ambitious DoE effort in the field of
space power sources is MMW, for multimegawatt space
nuclear power program. MMW is an integral long-term
component of SDI and is meant to generate energy in the
range of tens of megawatts over longer periods or high
energy bursts—in the range of hundreds of megawatts—
in short peaks. MMW’s applications potentially include
space-based neutral particle beam, free-electron laser,
electromagnetic launcher, and excimer laser weapons,
according to the DoE official. Current plans call for
completion of the program’s concept definition by 1992
so that two or three specific approaches can be reviewed
and analyzed with an eye on selecting one for engineer-
ing development by the mid-1990s.

The two largest projects that DoE is carrying out on
behalf of the Pentagon are the SDI-related ground-based
free-electron laser funded at $80 million this year and the
neutral particle-beam program that is absorbing $90 mil-
lion this year, Mr. Hahn reported.

No Military Space Station

The suggestion by NASA’s Deputy Administrator
Dale Myers that the Pentagon develop its own space
platform rather than use the US space station under
development by his agency drew a pointed response
from Air Force Secretary Edward C. Aldridge, Jr. The
NASA official told the AFA meeting that “now is the
time for a serious, sustained, long-term look at DoD’s
future manned requirements in space, and I believe that
such a study will disclose the need for DoD’s own
facility.”

Asked about this contention by AIr FORCE Magazine
at a subsequent conference in Washington, D. C., Sec-
retary Aldridge stressed that there were no plans or
requirements for the Defense Department to build a
separate space station, that the US space station is to
serve the broad national interest, and that it should not
be confined only to NASA’s objectives.

Requirements emanating from SDI, the NASA offi-
cial suggested, might—along with the fact that “an exist-
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ing Soviet space station program seems primarily mili-
tary in character”—make the case for building a
separate military space station. If such a requirement
materializes, he added, NASA contractors “would be
able to utilize the experience gained from the develop-
ment and deployment of the present NASA space sta-
tion to produce a second for DoD at a very attractive
‘discount.””

The US space station program became entangled in
political controversy because of concerns by foreign
participants over potential use of the facility by the
Pentagon. NASA's Deputy Administrator pointed out
that the foreign partners planned to contribute hardware
worth about $5 billion to the program, which he termed
“the most complex international project we have ever
undertaken.”

The space station imbroglio notwithstanding, the
NASA official reaffirmed his agency’s commitment to
close cooperation with the Defense Department. In the
case of ELVs (expendable—read unmanned—launch
vehicles), for instance, Mr. Myers said, “Our intent is to
take advantage, if appropriate, of the Air Force buys for
the first few and then to buy launch services from indus-
try.”

fmema————————aae—= . _ . _ =]
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Turning to the trouble-plagued Space Shuttle pro-
gram, Mr. Myers told the AFA meeting that resumption
of flight operations won’t occur until June of next year, a
four-month slip from the previously announced sched-
ule. Based on a first flight in June 1988, he added, “we
are . . . planning three missions [that year], seven in
calendar year 1989, and ten in . . . 1990. Beyond that,
our goal is to build gradually to a launch rate of fourteen
missions a year in 1992 and thereafter.” National securi-
ty payloads will continue to receive first priority.

In the case of ALS, the Advanced Launch System
previously referred to as the Heavy Lift Launch Vehi-
cle, NASA favors a double-track approach. NASA, he
said, is “leaning” toward a Shuttle-derived design for the
near term and an alternate approach “that would call for

83



development of a new vehicle . . . to be operational in
the final years of this century.” The Shuttie-derived
ALS would serve as the workhorse in space station
assembly beginning in 1994, could reduce the necessity
for some in-orbit assembly, and would free up Shuttle
launches for scientific payloads. The alternate ALS de-
sign, on the other hand, would be suitable for manned
Mars or lunar missions in addition to supporting military
requirements. NASA’s long-range planning envisions
manned missions to Mars as well as setting up a “lunar
station,” he said.

e
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Putting a “Cray” in Space

“We are now developing microelectronics packaging
technology that should make possible the development
of a ‘gigaflop’ supercomputer in a ‘soup can’ and a
trillion-bit memory in one cubic foot,” DARPA Director
Dr. Robert C. Duncan told the AFA symposium. In
practical terms, he explained, this means “putting a
Cray [the largest and most powerful existing computer]
in space.” Another potentially revolutionary technology
DARPA is working on involves “applications of the new
‘high-temperature ceramic superconductors in space
systems.” .

A related DARPA goal is the development of a new
technology base “to significantly reduce the weight of
critical satellite components [to] get more bang for the
kilogram.” As yet in an inchoate state is a DARPA
concept for assured access to space, the “LLIGHTSAT,”
which would overcome the “precarious situation” that
the current spacelaunch standdown created. “We have a
very limited inventory of ELVs and a very low produc-
tion rate; even when the Shuttle resumes service, our
capabilities will fall far short of meeting our require-
ments,” according to Dr. Duncan. DARPA’s notion is to
test the payoff potential of low-cost, lightweight satel-
lites by launching several small technology-demonstra-
tion satellites.

Augmenting this concept—which is being viewed
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with reservation by the Air Force—will be work on new
booster technologies, unconventional launch ideas, and
advanced manufacturing methods for ELVs. In parallel,
DARPA plans to probe the use of “rockets like modified-
Pershings to launch our new technology satellites.” Ac-
knowledging that “this is surely not the least expensive
way to go on a dollars per kilogram basis,” he argued
that such an approach might make sense, nevertheless,
“if the vehicle had a good shelf life and could be kept in
the inventory, if it could be launched from anywhere by
a very small staff with little warning, and if it were
available from a running production line.”

The National Aerospace Plane (NASP) program,
which in its present phase is overseen by DARPA, is
likely to reach flight-test status by 1993 when the X-30
experimental vehicle is scheduled to start flying. The
X-30—a scaled-down test version of NASP—will have a
cargo-carrying capacity in the 2,000- to 3,000-pound
range, according to Dr. Duncan. Using a scramjet en-
gine, the single-stage-to-orbit X-30 will take off horizon-
tally in conventional aircraft fashion, he said.

On Target With Digital Mapping

The digital mapping information that the Defense
Mapping Agency is acquiring laboriously and at high
cost with regard to the Soviet Union is available to the
Soviets about this country from the US Geological Sur-
vey, according to General Rosenberg. Extremely pre-
cise three-dimensional digital maps of all parts of the US
required for cruise missile operations and other vital
military functions can be bought freely by the Soviets
from that US agency, in line with this country’s free
access standards, the DMA Director reported. DMA's
own mapping efforts have been affected “dramatically”
by the prolonged standdown of the US spacelauncher
fleet because of the agency’s dependence on overhead
sensors, he pointed out.

In those areas of the world that DMA has been able to
map in digitized form and translate into TERCOM (ter-
rain contour matching) matrices, conventional cruise
missiles armed with 1,000-pound warheads achieve
twenty-five-foot CEPs and become “really smart weap-
ons,” he reported. DM A makes similar contributions to
pinpoint accuracy in the case of Pershing I1, he said. The
missile’s MaRVed (maneuvering reentry vehicle) war-
head contains four digital radar maps. As the warhead
approaches the ground, its radar cameras snap pictures
of the earth and compare the scene with the stored
information to “correct its course.” Because of the re-
sultant highly precise CEPs, the weapon’s “small kiloton
warhead [achieves] a high damage expectancy,” accord-
ing to General Rosenberg.

Other weapon systems that are highly dependent on
DMA digital mapping data, he reported, include LAN-
TIRN, the low-altitude navigation and targeting infrared
for night system, the joint surveillance target attack
radar system (Joint STARS), and the AV-8B’s cockpit
moving map display. This technology dramatically eases
pilot work load and has been recommended by DMA for
use on the B-1B and the Advanced Technology (or
“Stealth”) Bomber, according to General Rosenberg. ®

(The concluding installment of this report on AFA's Space
Symposium will appear in the September issue.)
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VIEWPOINT

The Lavi Decision

By Gen. T. R. Milton, USAF (Ret.), CONTRIBUTING EDITOR

Israel cannot use a full pro-
duction run of its new fight-
er. It will have to sell the Lavi
abroad—in competition with
US aircraft. We cannot afford
to keep underwriting this
program.

The Chairman of the
Joint Chiefs of Staff,
Adm. William G.
Crowe, Jr., is an
eminently sensible
man, for which we
can all be grateful.
Perhaps as a result
of—or even in spite
of—his Princeton doctorate in politi-
cal affairs, Admiral Crowe has few illu-
sions. Washington, he says, is a dog-
eat-dog town, one where many of the
residents seem to be wearing "Milk
Bone” underwear.

This year marks the beginning of
our Presidential sweepstakes, so the
dogfights are noisier than usual.
Then we have the congressional quiz
show, Irangate, which appears to be
headed into the fall despite poor rat-
ings from an indifferent public. These
hearings, on the other hand, pushed
the Pollard affair off the front pages,
and with it, Israel’s part in the Iranian
arms business.

All of these things work in favor of
the Lavi, Israel Aircraft Industries’
fighter airplane now in the prototype
stage; two have been completed and
are in flight test.

The Pentagon wants the Israelis to
cancel the Lavi for several reasons.
One is cost, which translates into out-
of-pocket money for the US taxpayer.
The Lavi has already consumed more
than $1.5 billion in US dollars, and if it
goes into production, the price will be
upward of $300 million ayear, to come
either from Israel’'s defense budget or
from additional US grants.

The Israeli defense budget cannot
afford an outlay like that without dras-
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tic cuts in other areas. Therefore, we
can assume that Lavi advocates are
looking toward increased US assis-
tance. The facts that Grumman Air-
craft Co. of Long Island makes the
wings and Pratt & Whitney the en-
gines and that many other US com-
panies share in the production of the
Lavi add considerable muscle to the
lobbying effort.

But even should the Lavi be pro-
duced for Israel and the costs borne
somehow, the Israeli Air Force can
scarcely absorb more than 250, well
short of an economical production
run. The answer to that problem, of
course, lies in foreign sales, and the
Israelis are clearly entertaining that
option.

In that case, the American taxpayer
would not only be underwriting the
airplane but would actually be paying
for one that would compete with
fighters produced by American com-
panies. McDonnell Douglas has F-15s
and F/A-18s for sale and General Dy-
namics the ubiquitous F-16. All of
these aircraft are competitive with the
Lavi.

Israel Aircraft Industries, or IAl, is a
fascinating company with some of
aviation’s most innovative engineers.
Over the years, IAl has been a key fac-
tor in Israel’s survival. The Kfir fighter,
for instance, was developed from the
French Mirage when President de
Gaulle cut off Israel from further
French military weaponry, choosing
instead to deal with the Arabs. The
Kfir is, in fact, superior to the Mirage,
not only because of its American en-
gine, a General Electric J79, but be-
cause of improved aerodynamics.

Israel Aircraft Industries made the
first long-range conformal tanks for
the F-15 and refined the F-16 naviga-
tional gear for pinpoint accuracy in
the Mideast. The company is current-
ly experimenting with a modernized
F-4 Phantom, having in mind the con-
siderable number of Phantoms
around the world. For $6 million and
your old Phantom, they say, we will

give you something equal to an
F/A-18 Hornet.

On close inspection, the Lavi is un-
doubtedly a good airplane. The cock-
pit—the whole airplane, in fact—has
benefited from a uniquely tight loop
between fighter pilot and factory.
There is little question it would do a
good job in Israel’s eternal war with
her neighbors. So, too, would the
American fighters now in Israel’s in-
ventory, which are of the same tech-
nical generation as the Lavi.

The decision as to whetherornot to
cancel the Lavi seems to be hanging
fire. In theory, the decision is Israel’s,
but only in theory. Unless the US is
willing to grant the additional money
needed to produce the airplane, Isra-
el could not afford to go it alone—a
fact well understood by senior Israeli
military officers who have openly
voiced their concern.

Something will doubtless be
worked out to keep IAl fully occupied
should the Lavi be canceled. IAl is
simply too important to Israel's secu-
rity to allow for any other solution.
But if the Lavi expires in the prototype
stage, as did its rival, the Northrop
F-20, there will inevitably be hard feel-
ings. Projects like the Lavi, and the
F-20 for that matter, develop strong
and emotional attachments.

The fact remains that it makes little
sense for the United States to con-
tinue to underwrite this Israeli air-
plane. What with a shrinking defense
budget, a growing national deficit,
and signs of trouble ahead for us in
the Middle East, the Philippines, and
Korea, we cannot afford major dona-
tions to another country’s aircraft in-
dustry, even if that country is Israel.
Besides, we don’t need a new version
of this generation’s fighter. The ones
we have are good enough to handle
the current opposition.

One of these days, however, they
won't be good enough, and that is
why the focus is now on the Advanced
Tactical Fighter, the ATF. That is where
the money should go. 8
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The first German jets entered combat in 1944. The
Allies were well behind in fielding jets of their own,
and they had limited success in impeding German
production of the Me-262. This forced the AAF to
look to tactics for possible solutions.

The Coming of the
German Jets

BY LT. COL. DONALD R. BAUCOM, USAF
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URING World War II, American
bomber formations constituted
the Brennpunkt, or focal point, in
the struggle between the Luftwaffe
and the Army Air Forces. There
were at least two reasons for this.
First, AAF doctrine told Ameri-
can airmen that strategic bombing
was the key to victory in modern
war between industrialized nations.
By bombing critical nodes in an en-
emy’s industrial network, one might
destroy his ability to make war and
thus bring on his defeat. A success-
ful bombing campaign would also
demonstrate the unique role that air-
power could play in war, thereby
justifying organizational indepen-
dence of the air arm and adding sig-
nificance to the bombing campaign.
Second, the damage that American
bomber formations were inflicting
on Nazi targets ensured that the
Germans would do all in their power
to drive American bombers from
the skies.

In the face of determined de-
fenses by German fighters, tight
bomber formations were the key to
the success of this bombing cam-
paign. American airmen developed
formations in which the guns of the
individual bombers could be com-
bined to produce withering defen-
sive firepower. The basic formation
was the combat box of about twenty
bombers, this size being a reason-
able compromise between the for-
mation’s needs for self-defense and
for precision bombing. Too large a
formation would spread the bomb
delivery over too large an area, pre-
venting concentration against such

A little too little and a little too late.
That's the story of the world’s first
operational jet fighter, the
Messerschmitt Me-262. In this Keith
Ferris painting, Luftwaffe Maj. Walter
Nowotny, a 258-victory ace and
commander of the first jet fighter unit,
snaps violently to the left while being
pursued by 1st Lt. Edward R. Haydon in
his P-51D.
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relatively small targets as factories,
refineries, and railroad marshaling
yards.

If the Germans could break up
this formation, they could concen-
trate on individual bombers and de-
stroy enough of them to make the
strategic bombing offensive too
costly for the Americans. The Ger-
mans tried to accomplish this in a
number of ways. They bombed
American formations from above,
lobbed rockets with time-fuzed war-
heads into the formations from out-
side the range of the bombers’ .50-
caliber machine guns, and put heav-
ier guns and armor on their fighters.

This increase in armament and ar-
mor presented the Germans with a
dilemma once Americans began to
employ long-range fighter escorts
for the bombers. Powerful guns and
enough armor to provide reason-
able protection from the concen-
trated firepower of a bomber forma-
tion made the German fighters
sluggish and easy prey for American
fighters, which were only lightly ar-
mored. Germany’s conventional
fighters were inferior to the Ameri-
can P-51 and P-47 and were also out-
numbered by six or eight to one by
April 1944.

The solution to this dilemma was
a revolutionary type of aircraft, the
jet fighter, principally the Mes-
serschmitt Me-262, which theoreti-
cally possessed the speed to slash
through escorting American fight-
ers and which carried enough arma-
ment—four 30-mm cannon and air-
to-air rockets—to destroy the B-17s
and B-24s with relative ease.

Jets in the Air

Allied air force leaders were not
surprised in July 1944 when their
airmen first encountered German
jet fighters in air combat. The Ger-
mans had been flying jet aircraft for
almost five years, the British for
about three years, and the Ameri-
cans for more than a year and a half.

Readers of AIR FOrRCE Magazine
may recall from Lee Payne’s article
(“The Great Jet Engine Race . . .
And How We Lost,” January '82 is-
sue) that the British and Germans
developed turbojet engines inde-
pendently of each other. Although
the British were the first to begin
work on a jet engine, it was the Ger-
mans who flew the world’s first jet
aircraft, a Heinkel He-178, on Au-

gust 27, 1939, In fact, the Germans
flew a second jet aircraft, the
Heinkel He-280, before a British
jet, the Gloster E28/39, made its
maiden flight in the spring of 1941.

One of the early flights of the
Gloster jet was observed by Maj.
Gen. H. H. “Hap” Arnold, Chief of
the AAF. When he returned to the
United States, he immediately set
the AAF to work developing its own
jet. This was the XP-59A Aira-
comet, which flew for the first time
on October 1, 1942, with General
Electric Type I-A turbojets, devel-
oped from the British Whittle en-
gine, as its power source. The
XP-59A quickly showed itself un-
suited for its intended role as a fight-
er. Not only was it slow, but it also
had handling problems. To bring the
aircraft out of a spin, the pilot had to
deploy a drag chute. Furthermore,
the controls had a tendency to
freeze at high speeds. As if these
problems were not bad enough,
rearward visibility from the cockpit
was poor.

About the time the problems of
the XP-59 were recognized, the
AAF had begun development of an-
other jet aircraft, the Lockheed
XP-80. On January 8, 1944, the pro-
totype made its first flight, powered
by the de Havilland Halford H-1 tur-
bojet. American reliance on British
engine technology pointed to a
basic weakness in the American jet
fighter program that would hinder
the United States until the end of the
war.

The He-280 that flew in April 1941
was a fighter prototype, Heinkel’s
entry for a competition with Mes-
serschmitt. The Messerschmitt en-
try first flew on July 18, 1942. This
was the Me-262, which achieved a
speed of 530 mph in later trials. It
was to become Germany’s principal
operational jet fighter.

Beginning of a Crisis

As the summer of 1944 ap-
proached, anxiety increased among
AAF leaders. Their intelligence re-
pords advised that the appearance of
German jets in combat was immi-
nent, but there would be no opera-
tional Allied jet for some time. Fur-
thermore, jet prototypes had been
pitted against conventional aircraft
in development and testing, and
AAF leaders knew the performance
of the jets was superior.



The first contact with German
jets in late July marked the begin-
ning of a crisis that lasted until the
end of the war. The jets gave the
Luftwaffe technological superi-
ority. These aircraft were seventy to
100 miles per hour faster than the
Allies’ best conventional fighters,
and neither the United States nor
Britain would have a true opera-
tional jet capability until just before
the war was over.

The depths of this crisis were
reached in January and February
1945, following the major, surprise
counteroffensive that the Germans
had launched in the Battle of the
Bulge in December 1944. From
their first battles with the jets,
American airmen were afraid that
the Germans might be able to build
enough of these new aircraft to re-
gain control of the skies over Ger-
many and force an end to the Ameri-
can strategic bombing campaign.
This fear was intensified by the sur-
prising resilience the Germans had
displayed in their Ardennes offen-
sive. Now AAF generals like Carl
Spaatz and Jimmy Doolittle be-
lieved that the war might last until
the end of 1945. If so, General
Doolittle thought that the Luftwaffe
would have enough jets by summer
to keep American bombers from
making deep raids into Germany.

This appraisal by Doolittle
throws into sharp focus the signifi-
cance of Hitler’s insistence that the
Me-262 be used exclusively as a
“Blitzbomber” to attack with im-
punity such Allied targets as cargo
ships supporting the invasion of Eu-
rope. Who knows what might have
happened if the Germans had begun
concentrating on the air defense
role for the -262 in July 1944 instead
of in the early part of 1945?

Responding to the Crisis

To deal with the possibility that
Doolittle’s appraisal might be cor-
rect, General Spaatz sought and se-
cured Gen. Dwight D. Eisenhower’s
approval for a two-pronged strat-
egy. First, Spaatz enlisted the sup-
port of his superiors to accelerate
America’s jet program. P-80 produc-
tion was given the same top priority
accorded the B-29.

Spaatz also sought a higher
bombing priority for jet targets, the
goal being to place 10,000 tons of
bombs on such German assets as jet

factories and jet training facilities.
This, AAF planners estimated,
might set back enemy jet produc-
tion about three months. Spaatz’s
strategy was to get an American jet
into operation about the time the
German jet threat matured in the
summer of 1945, The AAF would
accelerate its jet production pro-
gram while retarding that of the Ger-
mans by three months. This should
give the US a chance to catch up.

This strategy was only partially
successful. Bomber attacks did re-
duce jet production somewhat, but
measures taken by the Germans to
protect their jet-manufacturing sys-
tem made these targets very diffi-
cult to attack. By the beginning of

intelligence estimated that produc-
tion for the Me-262 would reach 125
to 150 for that month and that it
would be 500 a month by June. The
P-80 schedule called for monthly
production to reach sixteen in June
1945, with thirty-one to have been
produced by that time. The US was
having trouble producing jet en-
gines even in small numbers, but a
captured German document indi-
cated that production of the Jumo
004 engine for the -262 would reach
7,200 by July. By the end of the war,
the Germans had produced more
than 1,400 Me-262s, while the Army
Air Forces had only forty-five P-80s
seven months after the war was
over.
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The Allies reaped a bonanza when this Me-262A-1 was flown to Rhein-Main Airport

near Frankfurt, Germany, by a surrendering Luftwaffe pilot. The pilot was supposedly
making a test flight when he turned and dashed over the Allied lines. This was the

first German jet captured intact.

1945, jet factories had been dis-
persed or placed underground, and
the jets were being assembled in
temporary structures hidden in
wooded areas and such places as
road tunnels. Furthermore, the
-262s could operate from grass
strips, which made it hard to de-
stroy their base structure. Not only
did it prove impossible to impede
German jet production to the extent
desired, but the United States was
also unable to accelerate its own jet
program. The projected operational
date for the P-80 remained late sum-
mer or fall of 1945, as had been pre-
dicted in 1944.

Information on German jet pro-
duction was hardly consoling to
AAF leaders. In January 1945, US

In January and February 1945,
AAF leaders were beginning to
think of the American copy of the
German V-1, the JB-2, as an alter-
native to strategic bombing. If the
Germans succeeded in knocking
American bombers out of the Ger-
man skies, the AAF would continue
the campaign by using these air-
breathing, guided missiles against
German targets. Plans called for as
many as 500 JB-2s per day to be
launched against Nazi Germany.
Because of its heavy demands on
shipping and resources, this ambi-
tious plan was revised, specifying
1,000 missiles a month to be
launched by January 1945. Even
this scaled-down plan was not im-
plemented.
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Conventional vs. Jet Trials

The description of Spaatz’s Janu-
ary strategy has taken us a little
ahead in the story of the AAF re-
sponse to the German jets. It is now
necessary to return to the spring of
1944, about three months before the
combat debut of the Me-262, to pick
up another major thread of the sto-
ry. Since AAF leaders knew they
would not have an operational jet of
their own with which to meet the
German jet, they were forced to
seek nontechnical solutions to their
crisis.

In April 1944, General Arnold di-
rected the AAF Board to use some
of the few early American prototype
jets for trials that would pit the pro-
totypes against conventional fight-
ers. The objective was to develop
tactics for conventional fighters to
use against jets.

When the test report appeared,
Arnold was displeased. The report
recommended that the conventional
fighter “force the jet fighter into a
slow speed bracket, where the stan-
dard aircraft should be superior in
maneuverability, acceleration, de-
celeration, rate of climb, and initial
rate of dive.”

General Arnold ridiculed this
finding. This was, he said, the same
as saying that “the horse that
finishes last in a race will force the
horse that is winning the race to
slow down until the last horse
catches up and wins.”

In Arnold’s view, the jet had “one
idea and mission in life and that is to
get at the bombers, and he is going
by our fighters so fast that they will
barely see him, much less throw out
a sky hook and slow him up.” Ar-
nold directed that the test be run
again. In the meantime, however, he
sent the report along to USSTAF
(United States Strategic Air Forces
in Europe) for whatever use could
be made of it.

Arnold’s perception of the mis-
sion of the jets was typical of that
held by top AAF leaders. The
bombers were the focus of their
thinking on aerial warfare. Ameri-
can bombers posed the gravest dan-
ger to Germany and would naturally
be the target for the jets. This ex-
plains why these leaders seem to
have been unconcerned by the fact
that the Germans used the Me-262
principally in the ground-support
role until early 1945.
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Results of the second test of jets
vs. propeller-driven fighters be-
came available August 12, about the
time the German jets appeared in
combat. Among other things, the re-
port said that jets were clearly supe-
rior in virtually every way. The best
answer to the German jet was an
American jet. Thus, Spaatz’s effort
to raise the priority of the P-80 is not
surprising.

There is one other aspect of the
operational trials of jets vs. conven-
tional fighters that is of interest
here. Before the second set of tests,
Generals Doolittle and Spaatz
asked for three American jets so
they could run their own operational
trials in England. If this were not
possible, then tests should be run in
the United States using Eighth Air
Force veterans who would return to
Europe with their firsthand knowl-
edge of the trials and help USSTAF
get ready for the jets. Furthermore,
Spaatz told Arnold, the Stateside
trials in the summer of 1944 should
be slanted toward the operational
problems faced in the European
theater and include test engage-
ments between jets and conven-
tional bombers. While Arnold could
not furnish the requested jets, he
did agree to Spaatz’s suggestions on
the Stateside testing.

Doolittle told Spaatz that it would
definitely be better for Eighth Air
Force to run its own operational tri-
als. This would allow Doolittle’s
force to develop techniques that
could be immediately tried in com-
bat. Two YP-80s would eventually
be sent to England and another two
to Italy for use in operational tests.
One of the jets crashed in England in
January 1945, killing its pilot. Little
seems to have been gained from this
program.

Other Responses

In addition to conducting special
operational tests, pushing the devel-
opment of the P-80, and bombing
German jet-related targets, AAF
leaders settled on several other
measures for dealing with the Ger-
man jets. At least some of these de-
rived from the jet-conventional
fighter trials of the summer of 1944,

For one thing, American airmen
decided to push their long suit—
numbers., They would make minor
modifications to existing aircraft,
but would do nothing to disrupt pro-

duction rates. Thus, Doolittle wrote
to Arnold in August 1944: “Devel-
opment of new equipment is ex-
tremely important, but should not
interfere unduly with the produc-
tion and improvement of existent
equipment as we hope that we can
win this war with continually im-
proved conventional aircraft.”

Similar sentiments were ex-
pressed by General Spaatz in March
1945. If the jets were used against
American bombers before an Amer-
ican jet was available, he wrote to
Gen. Barney Giles, “the German
technical advantage must be coun-
tered by overwhelming numbers of
conventional fighters manned by pi-
lots trained to both outthink and
outshoot the German.”

One AAF tactic called for the use
of a substantial number of conven-
tional fighters, perhaps as many as
ten for every jet engaged, to box in
attacking jets so that they could not
escape without passing through the
sights of an AAF fighter or two.
This method aimed to neutralize the
Jjet’s advantage in speed, which nor-
mally allowed the Me-262 to disen-
gage from combat if its pilot found
himself at a disadvantage.

Another tactic involved optimum
positioning of escort fighters to de-
fend the bombers from jet attacks.
In general, the conventional fight-
ers would have to fly close cover for
the bombers. This meant that they
should be no more than about 2,000
feet from the formations they were
trying to protect. Otherwise, a jet
might get through the fighter screen
and attack the bombers before con-
ventional fighters could intercept it.

Another measure called for some
of the escorting fighters to be posi-
tioned about 3,000 feet above bomb-
er formations to pick off jets that
might try to zoom through the for-
mations from below, strike and de-
stroy some of the bombers as they
passed through the formations, and
then use their superior climb rate
and speed to escape. If German jets
tried this maneuver, they would find
conventional fighters at full speed
above the formation waiting for
them as their speed dropped during
their climb.

Also, American fighter pilots
were instructed on how to cope indi-
vidually with German jets. A con-
ventional aircraft should never at-
tempt to outrun a jet. Instead, the
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The hunter becomes the hunted. In this gun-camera photo, an Me-262 is boring in on

one P-51, while the pilot of another Mustang has the German jet in his sights. The
action took place over Germany, and the Me-262 was destroyed. Had Adolf Hitler not
been so vehement about the Me-262 being used first as a bomber, the air war over
Europe might have had a decidedly different slant.

pilot of the propeller-driven aircraft
should turn into the attacker and try
for a head-on shot, since deflection
shooting at such high speeds was
difficult. Furthermore, because the
conventional fighter could turn
tighter than a jet at slower speeds,
the propeller-driven fighter would
wind up in an excellent firing posi-
tion if the jet attempted to maneu-
ver—an unlikely prospect, since the
jet would almost surely break off the
engagement.

Finally, when all else failed, an
American fighter pilot might down a
jet by catching it while it was land-
ing or taking off. With its gear down
and at a slow speed, a jet was an
easy target, although as Brig. Gen.
Chuck Yeager points out in his auto-
biography, antiaircraft defenses
around enemy airfields made this a
dangerous practice. It was in this
manner that Yeager, then a captain
flying a P-51, got his jet kill.

The Most Important Factor
Nevertheless, in spite of numer-
ical superiority and tactical innova-
tions, knocking down a jet remained
at best a difficult task. The superior
speed of the jets allowed German
pilots to control engagements.
However, once engaged, a German
pilot, regardless of how good he and
his machine might be, could be-
come careless and forget to watch
his own tail for enemy aircraft while
he was pressing an attack. Such
poor situation awareness seems to
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have been the downfall of no less a
pilot than Adolf Galland during his
last attack on a formation of B-26s.

While shooting down one of the
B-26s, he failed to see a flight of
P-47s that was closing on his rear
until it was too late. Galland was
seriously wounded, but did manage
to land his badly damaged Me-262.
The downing of a pilot like Galland
points to a conclusion of special sig-
nificance about the American effort
to defeat German jets: The capabili-
ties and alertness of pilots was an
extremely important factor, perhaps
the most important factor, in deter-
mining the outcome of air-to-air
combat. At a January 1945 meeting,
an intelligence officer remarked on
the relative unaggressiveness of
some German jet pilots in a particu-
lar engagement and said that the jets
had knocked down an American
fighter by attacking a formation that
failed to see the jets coming. He
added that “if our pilots see the jets,
they do not have so much trouble.”

German jets continued to take

their toll of AAF aircraft right up to
the end of the war. A concerned
Gen. Jimmy Doolittle reported at a
commanders’ conference that Ger-
man jets had already downed almost
as many bombers (twenty-one) in
the first eleven days of April as they
had downed (twenty-four) during
the entire month of March.

These statistics and Doolittle’s
continued anxiety make one won-
der what might have happened had
Hitler not intruded into the employ-
ment decision for the Me-262. Most
likely, earlier deployment of this air-
craft in its air-superiority role would
not have changed the war’s basic
outcome. In the end, the extensive
Allied land and air forces would still
have combined with massive Soviet
military forces to overwhelm Nazi
Germany.

The story of the AAF response to
the German jets suggests that suc-
cess in war depends on a complex
interaction among a number of fac-
tors, no one of which has a priv-
ileged position in the calculus of
combat. A superior number of very
good fighters and bombers, smart
tactics and strategy, highly trained
and experienced pilots, and solid
leadership combined to enable the
AAF to overwhelm the Luftwaffe,
with its relatively small number of
superior jet fighters, which were
flown largely by inexperienced Ger-
man pilots whose leadership was
strife-ridden.

All other factors being equal, su-
perior technology or better leader-
ship does give an edge to the side
that has it—but so does an advan-
tage in any other area. What makes
prediction so difficult is that “all
other factors” are never equal. Suc-
cess comes to the commander who
best understands his strengths and
weaknesses vis-a-vis those of the
enemy and capitalizes on these
while denying the enemy command-
er the opportunity to do the same. ®

Lt. Col. Donald R. Baucom received his B.S. degree from the Air Force Academy
in 1962 and his Ph.D. in the History of Science from the University of Oklahoma
in 1976. His ptimary career field in the Air Force has been communications-
electronics. He has served as an associate professor in the Air Force Academy
History Department and as a member of the Air War College faculty. Other
important assignments have been Director of Research, Airpower Research
Institute, and Editor of the Air University Review. He is currently in the Office of
Air Force History in Washington, D. C., where he is at work on a history of the Air
Force and its response to research and development from 1941 through 1961.
This article is a version of a paper presented to a seminar at the Air and Space
Museum in November 1986.
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Symphonic Memoir of War

Those Who Fall, by John
Muirhead. Random House, New
York, N. Y., 1986. 258 pages with
line drawings. $18.95.

- “We had made it! We had made it to
Regensburg!”

Lt. Jack Muirhead held that incredi-
ble thought as he lined up Laura, his
battered B-17, for the bomb run
against the Messerschmitt factories
around the fiercely defended German
city.

He had just about given himself up
for dead. It had been a terrifying pas-
sage for the flight of Fifteenth Air
Force Flying Fortresses from Iltaly
deep into Germany. The formation
had been butchered, and its remnants
were still at high risk and far from
home.

Mr. Muirhead, in his gripping book
with its vivid imagery, recalls how it
was on that mission of forty-three
years ago. He recalls a lot more, too,
about other missions, the men with
whom he served, and the ways in
which they managed or mismanaged
their lives during months on end of
tedium one day, terror the next, and,
through it all, their continual striving
for greater proficiency in the air as the
means of getting through the war and
going home.

The bombers bound for Germany
on that February day in 1944 passed
over the north coast of the Adriatic
Sea, leaving the crews with “a sense
of the irrevocable, like a door shut and
locked behind us,” Mr. Muirhead
writes. “Nothing would turn us back
now from the long corridor to Re-
gensburg.”

First came the swarm of Mes-
serschmitt Me-109s, attacking at
twelve o’'clock. “My hands soothed
Laura to the dangers, holding her
close to the flight leader. But my mind
held the vision of twenty Mes-
serschmitts boring in, and | waited for
the shock.”

It quickly came and was violent. Ma-
chine-gun fire ripped into the bomber
formation. The lead B-17 caught fire,
dropped away, and went belly up. lts
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wing came off and struck another
B-17, which went down. So did sev-
eral others, as the German fighters
struck again and again.

Having taken their toll and spent
their fuel, the fighters finally flew
away. Then, over Klagenfurt, came the
flak.

“Crystal fragments of steel burned
the air around us while we blundered
through the greasy traces of brown
and black smoke,” Mr. Muirhead
writes.

More bombers fell. The formation
flew on. Then a string of Ju-88s ap-
peared, standing off at about 1,000
yards. “It didn't seem possible,” the
author recalls, “that they were throw-
ing these old bombers at us. They
were slow and not heavily armed, easy
targets for our packed firepower.”

Then he understood. “They're turn-
ing—rockets! Jesus, they're shootin’
rockets at us!” his top-turret gunner
yelled over the intercom. Then came
twin-engine Me-210s, assaulting the
formation in two waves with machine
guns and 20-mm cannon that blew
away big chunks of metal from the
bombers they struck.

“As the frenzy of battle raged, my
terror faded, and | waited for my
death,” Mr. Muirhead writes. “Inolon-*
ger saw them: the -109s, the -410s, the
-210s, and the -190s, coming at us
from all directions. | no longer saw the
horror of my comrades burning and
dying. | shut my soul to everything but
the plane ahead of me. | held Laura
steady under the tail guns as though
she were nailed there.

“Sweat covered me; it ran down my
back and between my buttocks; it
streamed down my chest; my eyes
burned with it. My crotch and thighs
were soaked with urine. . . . Goggles
shielded my eyes from the blasts of
ice-cold air pouring through the rag-
ged holes in the windshield. . . . The
maelstrom roared around me.”

The Luftwaffe fighters departed as
the B-17s came up on Regensburg
and were greeted with “murderous
flak.” Laura was “rocked by near ex-
plosions. . . vibrating, trying to fall off
on her left wing.” By main strength,
Lieutenant Muirhead righted her and

held her on course until bombs away.

It was almost as bad on the way
home. The bombers, some barely fly-
able, were mauled again. The German
fighters “slashed at our formation
with an abandoned savagery to make
us pay for the rubble and corpses of
Regensburg, for their comrades
blasted out of the air.” y

Laura was one of only ten B-17s, all
of them riddled, that made it home
that day. Twenty-one did not. And that
wasn't the end of it, not by a long shot.
The surviving crews knew that they
would have to go back again to Re-
gensburg, back to Ploesti’s oilfields in
Romania, back to Steyr, hoping that
the number of missions would add up
to fifty and a ticket home before they
died.

Mr. Muirhead’s descriptions of
those men and of how they lived—
with themselves, lonely and in con-
stant apprehension of what may hap-
pen tomorrow, as well as with one an-
other, in sharing tent duties on the
muddy northern Italian plain, and in
drinking, card-playing, and just walk-
ing around and talking—are as com-
pelling as his accounts of them and
their machines in air combat.

His characters are beautifully por-
trayed. Among them are Mike Salinas,
the magician at getting beat-up B-17s
back into action after test flights—
sometimes hairy—by the author and
others; Jim Ewell, the classy com-
mand pilot who drove himself and
everyone else nutty during his fill-in
stint as a squadron administrative of-
ficer; Mac McCarthy, the boisterous,

life-loving navigator who accom-

panied the author on a memorable
weekend pass in Bari, only to get shot
down a short time later; Paul Leigh,
the passive, tentative copilot who
came into his own as a confident,
competent aircraft commander, and
Major Billings, the exec who worried
about all of them and who finally let it
get to him.

When Mr. Muirhead's characters
die or succumb to their nerves, you,
as reader, will hurt. When they do their
jobs well and surmount their fears
(they're never depicted as heroes,
only as damn good men who got
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lucky), you will take great satisfaction
in their perseverance.

None of them had a rah-rah attitude
or anything like it. They were always
workmanlike amid their worries. They
were angry with the Germans whom
they fought in the air, because this
was necessary to their survival and
accomplishment of missions, but
they were compassionate toward the
Germans whom they bombed on the
ground, often expressing this to one
another on their homeward flights.

There is plenty of humor in this
book, too, because humor was one of
their main means of staying sane and
steadfast. In one instance, a veteran
gunnerin Lieutenant Muirhead's B-17
crew implores him on the way back
from the gunner's fiftieth and last mis-
sion to be sure to make a good land-
ing on arrival at the base. He stood at
Lieutenant Muirhead's shoulder on
the approach, and the pilot, realizing
how important the good landing real-
ly was to the gunner, quit joshing him
about what a lousy lander he'd always
been and set the bomber down ever
so softly.

The author himself never made it
through fifty missions. He had topped
thirty when, on his last one, his en-
gines faltered, and he could not keep
up with the formation. True to form,
the Messerschmitts pounced on his
straggling B-17, which was too far be-
hind the formation to be protected by
its massed firepower, and shot it
down,

As the last man to leave the falling
bomber, he had to kick his copilot out
of the hatch in order to bail out him-
self. On the ground in—to his sur-
prise—Bulgaria, he caught hell from
that copilot, who claimed that he had
not been frozen in the hatch, as the
author had suspected, but had only
been waiting there to make sure that
the pilot made it through the pas-
sageway.

Mr. Muirhead does a great job of
describing what it was like for him and
his crew, and for assorted other Amer-
icans and allied personnel, in the
hands of the Bulgarians. In the main,
it was deprivation, but the prisoners
were up to it and made the best of the
situation.

This memoir is uniformly excellent,
as captivating as any, of any genre,
that this reviewer has ever read. In its
masterful changes of tempo and rich
textures, it borders on the symphonic,
and it deserves to go down as a clas-
sic.

One can only hope that Mr.
Muirhead, now a retired shipyard en-
gineer, writes many more books.

—~Reviewed by James W. Ca-
nan, Senior Editor.
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New Books in Brief

Air-to-Ground Operations, by Air
Vice Marshal J. R. Walker, RAF. This
second volume in Brassey's Air Power
Series could serve admirably in any
air force's academy as an introducto-
ry textbook on the meat-and-potatoes
aspect of airpower: delivering muni-
tions to the battlefield. The author
surveys the art of “mud moving” in
broad strokes, examining environ-
ment, aircraft design, tactics, weap-
ons, and so on. The pace of techno-
logical advance, the author con-
cludes, has brought airpower to the
point where, “for the first time, [it] will
have the tools to match its fundamen-
tally sound doctrine.” The elegantly
written text is well supported by dia-
grams, and the author appends a set
of questions so that the reader can
test what has been learned. Military
airmen are sure to benefit from this
solid, professional work. With index.
Brassey's Defence Publishers, Lon-
don, UK, 1987. 152 pages. $27 hard-
cover; $14.95 softcover.

Managing Nuclear Operations, ed-
ited by Ashton B. Carter, John D.
Steinbruner, and Charles A. Zraket.
The focus is on command and control
of nuclear forces in this hefty com-
pilation of essays by twenty-two ex-
perts on the subject. Addressing “an
imbalance. . . in the study of security
in the nuclear age," the contributors
examine the oft-neglected assump-
tions underlying the organization and
functioning of nuclear force manage-
ment systems. Several general
themes, as enumerated by the edi-
tors, emerge from and are scrutinized
in this study: peacetime control, the
command system at the brink of war
and during the initial stages of con-
flict, and limitation and termination of
nuclear battle. This thoughtful effort
sheds considerable light on a fre-
guently overlooked aspect of the nu-
clear dilemma. With tables, figures,
and index. The Brookings Institution,
Washington, D. C., 1987. 751 pages.

$32.95 cloth; $12.95 paper.

The Servicemember's Legal Guide,
by Lt. Col. Jonathan P. Tomes, USA.
Men and women in military service
are often unaware of their legal rights
and the legal implications of particu-
lar situations. Their very status as ser-
vice members puts them in a different
legal category than their civilian
counterparts. This sensible, straight-
forward guide to legal matters should
go a long way in helping those who
serve to understand their rights and
duties under the law. The author, an
experienced military lawyer and
judge, covers not only military justice

and legal affairs but also such broad-
er topics as criminal, family, property,
and financial law. Moreover, Colonel
Tomes avoids the pitfall of legal mum-
bo jumbo and explains these topics in
an easy-to-understand manner. The
military services and individual- mem-
bers both stand to gain from the pub-
lication of this commonsense guide.
With photos, glossary, and index.
Stackpole Books, Harrisburg, Pa.,
1987. 224 pages. $14.95.

The Soviet Perspective on the Stra-
tegic Defense Initiative, by Dmitry
Mikheyev. Author Mikheyev, a Soviet
physicist who fled his native land for
political reasons and who has re-
cently become a US citizen, argues in
this work that “SDI holds the potential
to exacerbate the major contradic-
tions that already beset the Soviet re-
gime and thus to have an all-encom-
passing impact on the US/Soviet
relationship.” Basically, the author
contends that the military, economic,
and technological challenge of SDI
leaves the Soviets no choice but to
respond to that challenge in ways that
are certain to undermine “the ideo-
logical credibility of the communist
regime directly,” leading eventually to
the downfall of the Communist Party.
Mikheyev’s faintly chiliastic thesis
that “SDI could be the vehicle for
such a defeat” makes for provocative
reading. Published by Pergamon-
Brassey's for the Institute for Foreign
Policy Analysis, Cambridge, Mass.,
1987. 95 pages. $9.95.

The Strategic Dimension of Military
Manpower, edited by Gregory D. Fos-
ter, Alan Ned Sabrosky, and William J.
Taylor, Jr. A conference held under the
auspices of the Center for Strategic
and International Studies in May 1985
attracted more than 100 students of
national security to discuss one of the
more glaring disconnects in consid-
erations of military strategy—the rela-
tionship between strategic planning
and manpower. The essays in this
book, a result of that conference, ex-
amine such topics as manpower in
traditional strategic thought, the ef-
fects of demographics, technology,
and budgets, and issues of methodol-
ogy and analysis. The contributors
highlight the critical need for a more
integrated approach to strategy and
manpower, warning that “the linkages
between strategic planning and man-
power policy are . . . tenuous at best.”
The questions raised by this penetrat-
ing book merit special attention by
US defense policymakers. With fig-
ures and tables, notes, and index. Bal-
linger Publishing Co., Cambridge,
Mass., 1987. 240 pages. $24.95. =m

95



Teamwork at Its Best

Here’s what made
the Academy’s
Outstanding
Squadron for 1987
outstanding.

BY JAMES A. McDONNELL, JR.
MILITARY RELATIONS EDITOR

HAT does it take to make an

Outstanding Squadron out-
standing? That was the question
asked and answered by United
States Air Force Academy Superin-
tendent Lt. Gen. Winfield W. Scott,
Jr., when he addressed the twenty-
eighth annual AFA-sponsored sa-
lute to the 1987 Outstanding Squad-
ron. This black-tie dinner, which
took place in May, paid tribute to
the cadets of the 15th Squadron—
the War Eagles.

At General Scott’s final such
gathering before his summer retire-
ment, he noted that although other
awards given during June Week rec-
ognize individual skills or proficien-
cy, this AFA trophy recognizes ac-
complishment across the full spec-
trum of academic, athletic, and
military achievement.

He stressed that the criteria used
to select the 15th were “stringent™—
the academic competition took into
account the “grade and quality
point average of each member of the
squadron.” Athletic factors in-
cluded not only physical fitness and
aerobic test scores but also consid-
ered participation—and success—
in both intramural and intercolle-
giate athletics.

Finally, he outlined the many ele-
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ments that went into the military
performance ranking, including
competition in drill and ceremonies,
grade point averages in military
studies, results from professional
competency evaluation, squadron
safety standings, and others.

“Even more important,” he
summed up, “this squadron has pro-
vided the entire cadet wing with an
example of teamwork at its best—a
quality that predicts great success
for its members as they pursue Air
Force careers.”

The Spring Squadron Command-
er, Cadet Lt. Col. D. Wayne Win-
gate, spoke on behalf of his 110
squadron mates after accepting the
trophy from AFA President Sam
Keith. Cadet Wingate modestly
confided to the dinner audience that
at the start of the year, the goal of
the 15th was “just to keep the squad-
ron out of trouble.” However, as the
year progressed, they discovered
the individual strengths of each
member of the squadron. “Our third
classmen turned out to have the
brains to go with our brawn,” Cadet
Wingate said.

As the high marks in academics
and athletics piled up, the squadron
realized that they had a good oppor-
tunity to reach number one. “We

‘vwmﬂu’,'u” ’ ?

This year's winner of the AFA-sponsored trophy is the Academy’s 15th Squadron.

believe that if you develop pride in a
squadron, you also develop leader-
ship—not only at the top but in
every cadet who is part of it. That is
why we are here tonight,” explained
Cadet Wingate.

Saluting the 15th on “their night”
at the event, which was jointly spon-
sored by AFA and its Colorado
Springs/Lance Sijan Chapter, were
some 500 guests, including many
parents of cadets as well as AFA and
community leaders.

The “returning graduate” who
served as master of ceremonies was
Col. Francis C. Gideon, Jr., Direc-
tor of the Strike Systems Program
Office at Hq. Aeronautical Systems
Division, Wright-Patterson AFB,
Ohio.

Colonel Gideon had been the
Outstanding Squadron Commander
in 1966.

Lt. Gen. Harley A. Hughes, DCS
for Plans and Operations, Hq.
USAF, congratulated the squadron
on behalf of the senior Air Force
leadership and also welcomed the
graduating seniors to active duty.
The determination and skill that
made them winners in this competi-
tion, he stressed, would serve them
and the Air Force well in the years
to come. L
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First photograph of an operational Sukhoi Su-27 (NATO ‘Flanker’) counter-air fighter (Roval Norwegian Air Force)

SUKHO!
PAVEL OSIPOVICH SUKHOI DESIGN
BUREAU, USSR

Following deployment of Sukhoi Su-27 counter-
air fighters to the Kola Peninsula, in the far north-
em Murmansk region of the Soviet Union, first
photographs of the operational version have been
taken by the crew of a Lockheed P-3B of No. 333
Squadron, Royal Norwegian Air Force. Two Su-27s
were launched to identify the P-3B, each armed with
six AA-10 air-lo-air missiles.

SUKHOI Su-27

NATO reporting name: Flanker
Responsibility for the larger of the Soviet Air
Force's two new-generation single-seat fighters,
equivalent to USAF's F-15 Eagle, was assigned lo
the Sukhoi design bureau, Its general configuration
is similar Lo that of the smaller MiG-29, suggesting
that the two aircraft evolved from a common re-
search programme by a central authority, such as
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the famous TsAGI Central Aerodynamic and Hy-
drodynamic Institute.

The first prototype of the Su-27 began its flight
testing in about 1977, and the photographs pub-
lished in the 198586 June's, taken from an officially
released Soviet TV documentary, may depict the
first take-off. The same configuration, with curved
wingtips, and tail fins mounted centrally above
each engine housing, was observed in a satellite
picture taken overhead Ramenskoye flight lest cen-
tre in the late 1970s and published openly in a US
governmen! document.

The Soviet designation Su-27 was quoted by offi-
cial sources in the West in 1982, and the fighter
received the NATO reporting name of ‘Flanker’.
However, nearly ten years of development, and
considerable redesign, were needed before the pro-
duction version was able to achieve operational
capability, with square wingtips carrying launchers
for air-to-air missiles, outboard location of the tail
fins, tailcone extension, and other changes evident
in the photographs taken from the Norwegian P-3B.

Like the MiG-29, the Su-27 is described by the
US Department of Defense as a supersonic all-
weather counter-air fighter, with lookdown/shoot-
down weapon systems and beyond-visual-range air-
to-air missiles, and with a possible secondary
ground attack role. The Su-27's range, thrust-to-
weight ratio, and manoeuvrability are all said to be
improved by comparison with earlier Soviet fight-
ers, Its large pulse-Doppler radar and heavy arma-
ment should give it formidable potential against
low-flying aircraft and cruise missiles, particularly
when it is deployed in partnership with the new
Soviet AEW&C aircrafl, based on the 11-76 trans-
port and known to NATO as ‘Mainstay’. DoD esti-
mates suggest a combat radius as great as that of the
Tupolev Tu-28P ‘Fiddler', which is overdue for re-
placement, making the Su-27 capable of escorting
missile armed bombers on sorties against the UK
and western Europe.

Series production of the Su-27 is centred in a
plant at Komsomolsk, Khabarovsk territory, With
the MiG-31 it is expected to replace many of the
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Sukhoi Su-27 single-seat twin-turbofan fighter (Pilos Press)

MiG-21, MiG-23/27, Su-21, and MiG-25 aircraft in
the 17 tactical air forces assigned to Soviet military
districts and groups of forces. It may also equip, ina
navalised form, the large Soviet aircraft carrier now
fitting out at Nikolayev.

There is reason to believe that the fighter desig-
nated P-42 by the Soviet Union is a specially pre-
pared version of the Su-27. Flown by Viktor Geor-
giyevich Pugachev, a test pilot assigned to the
Sukhoi design bureau, it set a record (subject to FAI
homologation) by climbing to 3,000 m in 25.4 sec-
onds in November 1986, beating by two seconds the
previous record set by the F-15 Streak Eagle. In
December the same pilot claimed three more rec-
ords by taking the P42 to 6,000 m in 37.1 seconds,
9,000 m in 47.1 seconds, and 12,000 m in 58.14
seconds. Data submitted with the claim for the
November record gave the power plant as two R-32
turbofans, cach rated at 133.25 kN (29,955 Ib st)
with afterburning, and the take-off weight as 14,110
kg (31,110 1b).

Tyre: Single-seat all-weather counter-air fighter,
with secondary ground attack capability.

Wings: Cantilever mid-wing monoplane. Basic
wing sweepback approx 40° on leading-edge,
with long and smoothly curved leading-edge root
extensions. Anhedral approx 2° 30°'. Full-span
leading-edge manoeuvring flaps. Flap and aile-
ron on trailing-edge of each wing.

FusgLAGE: Semi-monocoque all-metal structure of
basically circular section, sloping down sharply
aft of canopy. Cockpit high-set behind drooped
nose. Large ogival dielectric nosecone. Long
rectangular blast panel forward of gun on star-
board side, above wingroot extension. Large tail
fairing.

Ta. Unrr: Canlilever structure, comprising un-
canted twin fins and rudders, mounted on narrow
decks outboard of engine housings, and all-mov-
ing horizontal surfaces, all sharply sweptback.
Fins have extensions beneath decks to form par-
allel but widely separated ventral fins.

LanDING GEAR: Retractable tricycle type, with
single wheel on each unit. Mainwheels retract
forward into wingroots. Nosewheel retracted
rearward on prototype, but production configu-
ration may have changed. Mudguard on nose-
wheel unit. Brake-chute housed in fuselage tail-
cone.

Power PLANT: Probably two Tumansky R-32
turbofans, each rated at 133.25 kN (29,955 Ib st)
with afterburning. Large auxiliary air intake
louvres in bottom of each engine duct near prima-
ry wedge intake.

Accommopation: Pilot only, under rearward
opening transparent blister canopy.

Avionics AND EQuipMENT: Track-while-scan radar
with reported search range of 130 nm (240 km;
150 miles) and tracking range of 100 nm (185 km;
115 miles). Infra-red search/track sensor in trans-
parent housing forward of windscreen. Sirena-3
(or later) 360° radar warning receivers, outboard
of each bottom air intake lip and at tail.

ARMAMENT: One 30 mm six-barrel Gatling type gun
in starboard side of centre-fuselage, over wing-
root extension. Up to ten air-to-air missiles, on
tandem pylons under fuselage between engine
ducts, beneath each duct, under each centre-
wing and outer-wing, and at each wingtip. Air-
craft illustrated has four radar homing AA-10
(NATO ‘Alamo’) medium-range missiles on fuse-
lage and duct pylons, and infra-red homing
AA-10s on the two centre-wing pylons. The four
outer pylons are unoccupied, but are believed to
carry either AA-11 (NATO ‘Archer’) or AA-8
(NATO ‘Aphid’) close-range infra-red missiles.
Likely ability to carry up to 6,000 kg (13,225 1b) of
external stores (e.g. twelve 500 kg bombs) for
secondary attack role.

DIMENSIONS, EXTERNAL (estimated):

Wing span 14.70 m (48 ft 3 in)
Length overall, excl nose probe

21.60 m (70 ft 10 in)
5.50 m (18 ft 0 in)
9.90 m (32 ft 6 in)

Height overall
Tailplane span
WeiGHT (estimated):
Max T-O weight
20,000-27,200 kg (44,000-60,000 [b)
PERFORMANCE (estimated):
Max level speed: at height
Mach 2.0(1,150 knots; 2,120 km/h; 1,320 mph)
at S/L
Mach 1.1 (725 knots: 1,345 km/h; 835 mph)
Combat radius 810 am (1,500 km; 930 miles)

BAe
BRITISH AEROSPACE PLC, Brooklands Road,
Weybridge, Surrey KT13 08J, England

As a successor to the BAe Super 748 twin-turbo-
prop transport, of which production has ended,

British Aerospace has developed a new regional
airliner known as the ATP (Advanced Turboprop).
Certification was nearing completion in mid-1987,
with deliveries scheduled to begin in September of
this year.

BAe ATP

The ATP programme was launched formally on |
March 1984, and the prototype (G-MATP) flew for
the first time on 6 August 1986, A second aircraft
(G-BMYM) followed on 20 February 1987, in the
markings of the first domestic customer, British
Midland Airways.

Based on the BAe Super 748, the ATP retains the
same cabin cross section but has a longer fuselage.
Standard accommodation is for 64 passengers at a
seat pitch of 79 em (31 in), but various layouts are
available for 60 to 72 passengers. There are separate
forward and rear passenger doors, with integral
airstairs at the forward door, and separate forward
and rear baggage doors. The sill height of the for-
ward passenger door allows the ATP to use jetways
at regional airports. Certification will be to the
latest JAR and FAR regulations.

Tyre: Twin-turboprop regional transport aircraft.

Winags: Cantilever low-wing monoplane, with di-
hedral from centre-section. All-metal two-spar
fail-safe structure, generally similar to that of
BAe 748. Wing spars do not intrude into passen-
ger cabin. Horn balanced ailerons and Fowler
trailing-edge flaps; geared tab in each aileron.
Pneumatic boot de-icing of leading-edges out-
board of engine nacelles.

FuseLace: All-metal circular section semi-mono-
coque fail-safe structure, generally similar to
BAe 748 but lengthened by 5.03 m (16 ft 6 in).

Tair Unit: Cantilever all-metal structure, with
slightly swept vertical and non-swept horizontal
surfaces. Power assisted rudder. Trim tab in each
elevator; trim and spring tabs in rudder. Pneumat-
ic boot de-icing of fin and tailplane leading-edges.

LanpinGg Gear: Retractable tricycle type, of
Dowty Rotol design, with twin-wheel main units
and twin-wheel steerable nose unit, embodying
oleo-pneumatic shock absorbers. All unils re-
tract forward, main units into bottom of engine
nacelles. Mainwheels fitted with 34 x 11.75-14
tubeless tyres. Nosewheels fitted with 22 x
6.75-10 tubeless tyres. Mainwheels have fusible
plugs operating at 199°C. All wheels have ‘roll on
rim’ capability. Dunlop carbon brakes and Max-
aret anti-skid units on mainwheels. Inner and
outer brakes on each leg supplied from two hy-
draulically independent systems via engine driv-
en pump or standby DC pump.

Powgr PLant: Two 1,864 kW (2,500 shp) Pratt &
Whitney Canada PWI126A or 1,790 kW (2,400
shp) PW124 turboprops. BAe/Hamilton Stan-
dard slow-turning propellers, each having six
blades of advanced aerodynamic profile and
lightweight composite construction. Fuel in two
integral wing tanks, with combined capacity of
6,364 litres (1,681 US gallons; 1,400 Imp gallons).
Single pressure refuelling point under starboard
outer wing.

British Aerospace ATP in insignia of the first UK operator, British Midland Airways,
flying with prototype

AIR FORCE Magazine / August 1987




Above: The ATP is the only turboprop transport in its class able
to use an airbridge. Right: Flight deck of the British Aerospace
ATP

BAe ATP regional airliner (two Pratt & Whitney Canada PW126A turboprops) (Pilot Press)

AccoMmmoDpAaTion: Crew of two on flight deck; two
cabin attendants. Main cabin has standard pres-
surised accommodation for 64 passengers, at seat
pitch of 79 cm (31 in), in four abreast layout with
central aisle. Alternative layouts provide 60 to 72
seats. Galleys at rear of cabin on starboard side,
toilet forward on port side. Separate passenger
doors at front (with airstairs) and rear of cabin on
port side, Compartment for carry-on baggage on
port side of cabin, forward of front row of seats.
Two baggage/freight compartments, one forward
on starboard side and one aft of main cabin, both
with external access. Overhead lockers above
passenger seats. Total available baggage volume
per passenger, excluding overhead lockers, is
0.18 m? (6.2 cu ft). Forward cabin bulkhead can
be moved on seat rails to permit flexibility for
multi-sector or mixed passenger/cargo opera-
tions.

Systems: Hamilton Standard environmental con-
trol system with twin ECS packs offering sub-
zero delivery temperature capability. Automatic
pressurisation system, giving altitude equivalent
to 2,440 m (8,000 ft) at 7,620 m (25,000 ft). Pres-
sure differential 0.38 bars (5.5 Ib/sq in). Each
engine drives an Abex variable delivery hydraulic
pump providing hydraulic power at a regulated
pressure of 172 bars (2,500 Ib/sq in) for landing
gear actuation, nosewheel steering, brakes, and
airstairs. Auxiliary hydraulic power is supplied
from a separate DC pump and reservoir for emer-
gency operation of the landing gear and brakes.
The system also provides hydraulic pressure for
servicing when the engines are not running. Main
system has a flow rate of 41 litres (10.8 US gal-
lons; 9 Imp gallons)/min controlled to 169 bars
(2,450 1b/sq in); emergency system has a flow rate
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of 2.25 litres (0.6 US gallons; 0.5 Imp gallons)/
min controlled to 145 bars (2,100 Ib/sq in). Air/oil
reservoirs pressurised to .25 bars (18 lb/sg in).
Electrical power provided by Lucas 200V
30/45kVA variable frequency alternators,
mounted on each engine. 28Y DC subsystem
from either two TRUs or two 35Ah nickel-cad-
mium batteries. Second subsystem provides
1.5kVA 200/115V constant frequency power
from two static inverters. Garrett Model
GTCP36-150 APU for air-conditioning on the
ground, and electrical power for battery charg-
ing, engine starting assist, and other tasks.

Avionics anp EquipMeNT: Digital avionics system

using ARINC 429 data transmission, Smiths
SDS-201 four-tube EFIS, Bendix avionics. Twin
VHF com, twin VHF nav, scanning DME with
additional frequency under R/Nav control, ADF,
ATC transponder, CVR, FDR, and digital GPWS.
Bendix RDS-86 colour weather radar, with
checklist facility, can display weather on EF1S
nav display. Built-in test and recording facility.
Dual AFCS, each with Litton LTR 81-01 AHRS
and Smiths digital DADS. Options include sec-
ond DME, second ADF, second transponder,
R/Nav, MLS, and single HF.

DIMENSIONS, EXTERNAL:

Wing span 30.63 m (100 ft 6 in)
Length overall 26.00 m (85 ft 4 in)
Height overall 7.14 m (23 ft 5 in)
Wheel track 846 m (27 fL 9 in)
Wheelbase 9.70 m (31 ft 9% in)

Propeller diameter 4.19 m (13 ft 9 in)
Propeller/fuselage clearance

0.80 m (2 ft 742 in)
Passenger doors: Height 1.73 m (5 ft 8 in)

Width 0.71 m (2 ft 4 in)

oLt W

2.09 m (6 ft 10 in)
1.71 m (5 ft 7% in)

Height to sill: fwd door
aft door
DIMENSIONS, INTERNAL:

Cabin: Length 19.20 m (63 ft 0 in)

Max width 2.49m (8 ft 2 in)
Max height 1.92 m (6 ft 4 in)
Volume 75.1 m? (2,652 cu fi)
Baggage/freight compariment volume (three,
fotal) 11.21 m? (396 cu ft)
WEIGHTS:
Operating weight empty 13,595 kg (29,970 1b)
Max payload 6,726 kg (14,830 Ib)
Max ramp weight 22,590 kg (49,800 Ib)
Max T-O weight 22,450 kg (49,500 Ib)

21,773 kg (48,000 Ib)
20,320 kg (44,800 Ib)

Max landing weight
Max zero-fuel weight
PERFORMANCE (provisional):
Cruising speed at AUW of 19,051 kg (42,000 Ib) at
4,575 m (15,000 f1)
268 knots (496 kmv/h; 308 mph)
T-O field length;
at max T-O weight 1,539 m (5,050 ft)
for 150 nm (278 km; 173 mile) sector, 64 passen-
gers, reserves for 100 nm (185 km; 115 mile)
diversion, plus 45 min hold at 3,050 m
(10,000 ft) 1,097 m (3,600 ft)
Landing field length at max landing weight
1,097 m (3.600 ft)
Range. with reserves for 100 nm (185 km; 115
mile) diversion and 45 min hold at 3,050 m
(10,000 ft):
with max payload
575 nm (1,065 km; 662 miles)
with 64 passengers (5,806 kg; 12,800 Ib)
985 nm (1,825 km; 1,134 miles)
with max fuel and 3,778 kg (8.330 Ib) payload
1,860 nm (3,444 km; 2,140 miles)
Ferry range
2,198 nm (4,070 km; 2,529 miles)

ROCKWELL INTERNATIONAL/MEB
ROCKWELL INTERNATIONAL CORPORA-
TION, NORTH AMERICAN AIRCRAFT OPERA-
TIONS, 100 North Sepulveda Boulevard, El Segun-
do, Caﬁforqg‘a 90245, USA; and MESSER-
SCHMITT-BOLKOW-BLOHM GmbH, Postfach
801109, 8000 Miinchen 80, Federal Republic of Ger-
many

ROCKWELL INTERNATIONAL/MBB
X-31A EFM

The X-31A is the first US ‘X' series experimental
aircraft to be developed jointly with another coun-
try. It was known previously by the programme title
EFM (Enhanced Fighter Maneuverability), and
was one of the first NATO co-operative efforts to be
launched under the Nunn-Quayle research and de-
velopment initiative, with a Phase 1 feasibility
study which began in November 1984, This showed
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Artist's impression of the Rockwell/MBB X-31A demonstrating its
enhanced manoeuvrability

that close-in combat may continue to be necessary
for future fHighter aircraft, and that enhanced man-
oceuvring capabilities could lead to significant ex-
change ratio advantages. The X-31A programme is,
therefore, intended Lo produce an aircraft that will
break the so-called stall barrier, to allow close-in
aenal combat beyond normal stall angles of attack.

The US Defense Advanced Research Projects
Agency (DARPA). acting through US Naval Air
Systems Command, is working with the German
Federal Ministry of Defence to manage the X-31A
development programme, An international memo-
randum of agreement was signed between the two
countries in May 1986, and work on the year-long
Phase 2 (vehicle preliminary design) started four
months later. In the USA, Rockwell International
has primary responsibility for the aircraft’s configu-
ration, aerodynamics, and construction, while
Messerschmitt-Bolkow-Blohm (MBB) in Germany
will develop the control systems and thrust vector-
ing design, General Electric is propulsion sub-
contractor, and its Aerospace Business Group will
assist in cockpit development.

The X-31A design will integrate several technolo-
gies to expand the manoeuvring flight envelope,
including veclored thrust, integrated control sys-
tems, and aircrew assistance. These advanced con-
cepts are expected to enable extremely rapid target
acquisition and fuselage pointing for addressing fu-
ture low-speed, transonic, and supersonic engage-

=g, Earlier programmes, such as the Rockwell
PRV and MBB's TKF-%0), are expected to
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built in co-operation with a non-US contractor

at $75 million. Funding between Rockwell and MBB
is expected to split approximately 80/20 per cent.

CHADWICK
CHADWICK HELICOPTERS INC, PO Box 6179,
Aloha, Oregon 97007-6179, USA

CHADWICK C-1225

Chadwick Helicopters Inc is a subsidiary of
Chadwick Incorporated, which was founded in
1964 and manufaciures a number of helicopter ac-
cessories including auxiliary fuel systems, elec-
tronic underslung load indicators, extemnal cargo
racks, firefighting and aerial applications equip-
menl, a high-pressure wash system for aenial clean-
ing of insulators on high tension power transmission
lines, and computerised weighing devices for
airerafl.

Waork began on a single-seat ultralight helicopter
design in 1983, The development programme in-
cluded building and flight testing of a ‘flying plat-
form’ to test and confirm dynamic components.
The prototype Model C-1228 was completed during
1985 and made its public debul at the 38th Helicop-
ter Association Intemnational convention al Ana-
heim, Calif., in January 1986. The C-1228S is intend-
ed for commercial and sporting applications
including farming, forestry control, traffic watch,
training, and news gathering, and for paramilitary
missions such as border and coastal patrol, drug
enforcement, observation. armed reconnaissance,
radio relay, command and control, target acquisi-
tion and artillery control, limited photo reconnais-
sance, and pilol training.

To meet specialised requirements Chadwick
Helicopters is also developing a two-seat trainer
version of the helicopter designated C-122T, an ag-
ricultural model C-122AG, a ‘police interceptor’
variant to be known as the C-122P1, a C-122R RFVY
version, and the C-122W weapons platform. A Heli-
copter Training Platform (HTP) has also been devel-
oped which enables a C-1228 to be attached to a
scissor arm so that a pupil pilot may gain experience
of handling the helicopter in tethered flight. The
scissor arm is raised by the C-1228's rolor power
and permits vertical and tilting movement, the tilt
feature being lockable for the early stages of pilot

\training.

The C-1225 has been designed to meet FAA FAR
% 103 certification requirements for ultralight air-
ft. Work on finalising production design and
it testing was proceeding in early 1987, with
sduction deliveries scheduled to begin in the Au-
mn.
YPE: Single-seat ultralight helicopter.
RoTOR SYSTEM: Four-blade fully articulated main
rotor with offset flapping hinges. Blades are of

metal construction with two extruded aluminium
spars, one forming the forward portion of the
aerofoil section, with the flush nveted aluminium
skinning forming the rear section. Leading-edge
coaled with abrasion resistant polymer material.
Blades feature ogee tip design claimed to in-
crease efficiency and reduce noise. One fixed
trim tab on each main rotor blade. Blades fold
after removal of a single locking pin per blade.
Two-blade leetering tail rotor of flush riveted and
bonded aluminium alloy construction,

Roror Drive: Vertically mounted idler shaft driven
by cog belt from engine, with final stage reduc-
tion pulley driving main rotor hub via a second
cog bell. Overrunning clutch disengages aulo-
matically for autorotation and engine shutdown.
Rotor hub supported on non-rotating rotor mast.
All controls and oscillating components are
mounted on sealed, life-lubricated bearings. Tail
rotor dnven by V belt.

FuseLace: Monocogque struclure of glassfibre/poly-
ester composite formed around truss bulkhead sup-
porting engine, main rotor mast, idler shaft assem-
bly, control mixer, pilot’s seal, and landing gear.
Attachments for cargo hook. agricultural equip-
ment, navigation lights, landing light, anti-collision
light, and armament standard.

Tai. UniT: Single boom supports tail rotor, rotor
ring guard. stub horizontal stabiliser, and swept-
back ventral fin.

LanpinG GEaR: Fixed aluminium alloy tube skids
with shock absorber units. Replaceable skid
shoes. Ground handling wheels. floal gear, and
tundra pads optional.

Power PLant: One 47 kW (63 hp) Rotax 503 two-
cylinder aircooled two-stroke engine, mounted
vertically at rear of cockpit area. Power plant has
tuned venturi-less carburettors and tuned ex-
hausts, and is controlled by microprocessor and
linear stepper motor to provide constant rotor
rpm. Auto rewind rope starting system. Single
fuel tank in lower fuselage area below and to rear
of pilot's seat, total capacity 18.9 litres (5 US
gallons; 4.2 Imp gallons).

AccomMmoDaTioN: Single seat for pilot integral with
cabin floor and primary bulkhead. Seal belts
standard; provision for inertia reel harness. One-
piece windscreen. Transparent cabin doors op-
tional, Centrally mounted instrument panel in-
corporates flight and engine instruments and
warning and caution lights. Conventional cyclic
and collective pitch controls, and tail rotor con-
trol pedals.

Svystem: Electrical system, powered by 12V gener-
ator. Nickel-cadmium batteries for micro-
processor are charged by engine’s electrical gen-
erating system.

Avionics anp EQuipmenT: Standard equipment
includes airspeed indicator, altimeter, engine and
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main rolor lachometers, engine power limit, low
fuel warning and generator charging lights, pitot
lube cover, and main rotor tiedowns. Optional
eguipment includes lighting kit, electric starting
system. battery and voltage regulator, cabin
doors, cabin heating. rotor brake. engine com-
partment doors, tinted windscreen, fire ex-
tinguisher, first aid kit, engine running time
meter, utilty floats incorporating luggage com-
partment, cargo hook, auxiliary fuel system, ag-
renltoral spray system, inertia reel harnesses,
emergency locator transmitter, VHF antennae,
tundra pads. oulside air lemperalure gauge,
custom paint scheme, compact ool Kit, ignition
lock. ground handling wheels, quick blade fold-
ing kit, blade stowage rack. and armour protec-
tion for pilot and engine compartments. (Some
optional equipment is not permissible under FAA
FAR Pt 103 certification requirements for ultra-
light aircrafi.)
[DIMENSIONS, EXTERNAL:
Main rotor diameter
Tail rotor diameter
Main rotor blade chord
Tail rotor blade chord
Distance between rotor centres
3.53 m (11 f1 7 in)
Length overall (rotors turning)
6.86 m (22

Length overall (main rotor folded)
5.79 m (19 ft 0 in)

0.79m (2 ft 7 in)
2.19 m (7 ft 2% in)

1.22 m (4 ft 0.in)

5.64 m (I8 fL 6 in)
0.90 m (2 fL 11V2 in)
0.23 m (9 in)

0,13 m (5 in)

ft 6 in)

Fuselage: Max width
Height averall
Skid track

AREAS:

Main rotor blades (lotal}
Tail rotor blades (lotal)
Main rotor disc

Tail rotor disc
Horizontal stabiliser
Ventral fin

2.27 m? (24.42 sq (1)
0.08 m?* (0.87 sq ft)
24.97 m” (268.8 sq f1)
.64 m* (6.87 sq ft)
(.15 m* (1.6 sg ft)
0.31 m? (3.3 sq ft)

WEIGHTS AND LOADINGS:

Weight empty
Max T-O weight (normal)
Max design weighi
Max disc loading 12.69 kg/m? (2.6 Ib/sq f1)
Max power loading  6.74 kg/kW (11.11 1b/hp)
PERFORMANCE (al max T-O weight of 227 kg 500
th):
Never-exceed speed
100 knots (185 km/h: 115 mph)
Max cruising speed:
at S/L. 82 knots (151 km/h: 94 mph)*
at 1.220 m (4.000 f1)
80 knots (148 km/h; 92 mph)*
at 2.440 m (8,000 ft)
76 knots (142 km/h; 88 mph)*

115 kg (253 Ib)
227 kg (500 Ib)
317 kg (700 Ib)

“To meet FAR Pt 103 requirements, speed is limited by
eleciranic microprocessor to 55 knots (101 kmith; 63 mph).

l.li

PZL Turbo Orlik basic and advanced trainer (Pratt & Whitney Canada PT6A-25A turboprop)

Econ cruising speed at S/L

64 knots (119 km/h; 74 mph)*

Vertical rate of climb at S/L. 288 m (945 ft)/min
Rate of climb al S/L. T-O power:
ISA 357 m (1,170 ft)¥min

ISA + 20°C 317 m (1,040 ALY min
Hoverning ceiling OGE:

ISA 2,875 m (9.440 1)

ISA + 20° 2,469 m (8,100 ft)
Hovering celling IGE:

ISA 3,860 m (12.670 fi)

Service ceiling 4,110 m (13,480 ft)
Range. 2 min warmup, no reserves:
at S/L. 104 nm (193 km; 120 miles)
at 1,220 m (4,000 ft)
91 nm (169 km: 105 miles)

WSK-PZL WARSZAWA-OKECIE
WYTWORNIA SPRZETU KOMUNIKACY-
INEGO-PZL. WARSZAWA-OKECIE (Transport
Equipment Manufaciuring Cenire, Warsaw-
Okecie), Al. Krakowska 1100114, 02-256 Warszawa-
Okecie, Poland

The piston engined PZL.-130 Orlik (Spotted Ea-
glet), which was described in the August 1985 Jane s
Supplement, continues under development for use
by the Polish Air Force, For the export market,
PZ1. Warszawa-Okecie is undertaking, with the as-
sistance of a Canadian company, development of a
turboprop version known as the Tourbo Orlik.

PZL TURBO ORLIK
This turboprop version of the Orlik was designed
in 1985 by Mr Andrzej Frydrychewicz, the chief
designer of WSK-PZL Warszawa-Okecie. in collab-
oration with the Canadian company Airtech Cana-

IR

Prototype of the Chadwick C-122S single-seat ultralight helicopter
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Power PLANT:

da of Peterborough, Ontario. In Janvary 1986 work

began to convert the third prototype PZL-130 (SP-

PCC) to take a Pratt & Whitney Canada PT6A-25A

engine. The wings were modified to receive four

hardpoints for external stores, and other changes
were made to the landing gear. internal systems

(including replacement of the iwo pneumatic sys-

tems by a single hydraulic system), avionics, and

instrumentation. The dorsal fin was also enlarged.
Re-registered SP-RCC, this aircraft made its first

flight as the Turbo Orlik prototype on 13 July 1986,

piloted by Mr Jerzy Wojnar. Subsequent test flying

was underiaken by Canadian lest pilot P. Hartman
and by Mr Bogdan Wolski, the president of Airtech

Canada. The Turbo Orlik received a provisional

type cerlificate under FAR Pt 23 in January 1987,

but later that month. while being demonstrated by

Mr Wolski to a representative of the Colombian Air

Force, the aircraft and both occupanits were lost, [t

is understood that a second prototype will be con-

verted to complete the certification programme.,

Tvpe: Tandem two-seat basic and advanced trainer.

Winas: Cantilever low-wing monoplane, Wing sec-
tion NACA 64,215 (modified). Dihedral 5° from
roots. Incidence OF at root, — 3° at tip. One-piece
all-metal (light alloy) multi-spar box structure,
Torsion box, stiffened by riveted omega formers,
forms integral fuel tanks. Trailing-edge skin pan-
els are stiffened by L formers, electrically spot
welded. Tapered planform, with raked tips of
glassfibrefepoxy, Leading-edges are detachable.
All-metal constant chord three-position single-
slotted trailing-edge flaps. actuated electrically.
Frise differential ailerons are also all-metal and of
constant chord, aerodynamically and mass bal-
anced, and actuated mechanically via pushrods
and torgue tube in fuselage. Electrically actuated
trim tab on port aileron. No slats, spoilers, or
airbrakes. Provision for anti-icing system in lead-
ing-edge.

FuseLaGe: All-metal (light alloy) unpressurised
semi-monocoque structure, with skin panels stif-
fened by electrically spot welded L. formers.

TaiL Uwnit: Cantilever light alloy structure, with
sweptback vertical and non-swept honizontal sur-
faces. Fin integral with rear fuselage. Large dor-
sal fin; shallow ventral strake under fuselage tail-
cone, One-piece two-spar fixed incidence tail-
plane. Elevators aerodynamically and mass
balanced, controlled by rods and cables; elec-
trically actuated trim tab on port elevator. Aero-
dynamically and mass balanced rudder, also with
electrically actualed trim tab, is cable controlled.

LanoinG GeEar: Hydraulically retractable tricycle
type, all three units retracting into fuselage
(mainwheels inward, nosewheel rearward), PZL
Warszawa-Okecie oleo-pneumatic shock absorb-
er in each unit (nosewheel on semi-fork with
shimmy damper and centring device). Low pres-
sure tubeless Lyres (2.0 bars: 29 Ib/sq in in all
three), size 500 x 200 mm (nose) and 400 x 140
mm (main). Differential hydraulic disc brakes
and parking brake. No anti-skid units,

One 410 kW {550 shp) Pratl &

Whitney Canada PT6A-25A turboprop, driving a
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Hartzell HC-B3TN-3B/T10173K-1IR three-
blade constant-speed metal propeller with feath-
ering and reverse pitch. Four integral fuel tanks
(two of 110 litres; 29 US gallons; 24.2 Imp gallons
and two of 100 litres; 26.5 US gallons; 22 Imp
gallons capacity) in wing torsion box, plus a 9
litre (2.5 US gallon; 2.0 Imp gallon) collector tank
in fuselage; total usable internal fuel capacily 420
litres (111 US gallons; 92.4 Imp gallons). Over-
wing refuelling point for each wing tank. Provi-
sion for four 150 litre (39.6 US gallon: 33 Imp
gallon) anxiliary tanks on underwing stations.
Fuel and oil systems adapted for aerobatics, in-
cluding up to 30 s of inverted flight.

AccoMmoDATION: Tandem seating for pupil and
instructor under one-piece canopy, which opens
sideways lo starboard. Rear (instructor’s) seat
slightly elevated. Both seats are adjustable elec-
trically, can accommodate back Lype and seat
type parachutes, and are fitted with seat belts/
harnesses. Full dual controls standard; rudder
pedals are adjustable (three positions). Wind-
screen and canopy frames are of glassfibre/
epoxy; windscreen is removable, canopy jet-
tisonable. Cockpits heated (electric heater with
blower) and ventilated. Baggage compartment aft
of rear seat.

SysteEms: Hydraulic system for landing gear exten-
sion/retraction and brakes. No pneumatic sys-
tem. Electrical power (115V/400Hz) supplied by
6kW starter/generator and two 24V 15Ah nickel-
cadmium batteries, with three-phase 36V/400Hz
AC converters. External DC power socket. Oxy-
gen bottles and crew masks.

Avionics anp EquirMmenT: King VHF and UHF
com, intercom, and ADE First aid kit and fire
extinguisher.

ArMaMENT: No installed armament. Four under-
wing pylons for practice bombs, gun and rocket
pods, or other weapons training stores; stressed
for loads of 200 kg (441 Ib) each inboard and 160
kg (353 Ib) each outboard. Provision for gunsight,
gun camera, and armament control system.

DIMENSIONS, EXTERNAL:
Wing span 8.00 m (26 ft 3 in)

Wing chord: at root 2.00 m (6 ft 6% in)
mean aerodynamic 1.62 m (5 ft 3% in)

Wing aspect ratio 5.2

Length overall 8.68 m (28 ft 5% in)
Fuselage: Max width 0.90 m (2 ft 11% in)
Height overall 3.53m (11 £t 7 in)
Tailplane span 3.50 m (11 ft 5% in)
Wheel track 3.10 m (10 ft 2 in)
Wheelbase 222 m (7 f1 3% in)
Propeller diameter 229 m (7 fL 6 in)

Propeller ground clearance 0.30 m (11% in)
DIMENSIONS, INTERNAL:
Cockpits: Length 2.95 m (9 ft 8¥ in)
Baggage compartment volume
0.17 m? (6.0 cu ft)
AREAS!
Wings, gross 12.28 m? (132.2 sq ft)
Ailerons (total, incl tab) 1.38 m? (14.85 sq ft)
Trailing-edge flaps (total) 1.37 m? (14.75 sq ft)
Fin (inc) dorsal fin) 1.20 m? (12.92 sq ft)
Rudder (incl tab) 0.65 m?* (6.97 sq ft)
Tailplane 1.81 m? (19.48 sq ft)
Elevators (total, incl tab)
0.94 m? (10.12 sq ft)
WEIGHTS AND LOADINGS (A: Aerobatic; U: Util-
ity):
Weight empty equipped, standard
1,150 kg (2,535 Ib)
Max usable fuel (internal) 366 kg (807 Ib)
Max T-O and landing weight:
A 1,580 kg (3,483 Ib)
U (no stores) 1,750 kg (3,858 1b)
U (with external stores) 2,155 kg (4,751 Ib)
Max wing loading:
A 128.66 kg/m? (26.35 Ib/sq ft)
U (no stores)  142.51 kg/m? (29.19 Ib/sq ft)
U (with external stores)
175.49 kg/m? (35.94 Ib/sq ft)
Max power loading:
A 3.85 kg/kW (6.33 1b/shp)
U (no stores) 4.27 kg/kW (7.01 Ib/shp)
U (with external stores)
5.26 kg/kW (8.64 Ib/shp)
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PErFORMANCE (at max Aerobatic T-O weight
except where indicated);
Max permissible diving speed
302 knots (560 km/h; 347 mph)
Max level speed at 4,575 m (15.000 fi)
269 knots (499 km/h; 310 mph)
Max cruising speed at S/L
236 knots (438 km/h; 272 mph)
Slalllng speed, flaps and gear down, power off:
63 knots (115 kmv/h; 72 mph)
U (no stores) 66 knots (122 km/h; 76 mph)
U (with external stores)
73 knots (135 km/h; 84 mph)
Max rate of climb at S/ 954 m (3,130 fi)min
Service ceiling 10,060 m (33,000 ft)
T-O run 250 m (821 fu)
T-O to 15 m (50 ft) 410 m (1,345 fv)
Landing from 15 m (50 ft) 570 m (1,870 ft)
Landing run 370 m (1,214 fv)
Range with max internal fuel, AUW of 1,600 kg
(3,527 Ib):
U at 248 knots (460 km/h; 286 mph)
603 nm (1,117 km; 694 miles)
U at 140 knots (260 km/h; 161 mph)
694 nm (1,287 km; 800 miles)
Endurance with max internal fuel, AUW as
above:
U at 248 knots {460 km/h; 286 mph)
2 h 26 min
U at 140 knots (260 km/h: 161 mph)
4 h 57 min
Range with max internal and external fuel, AUW
of 1,977 kg (4,358 Ib):
U at 245 knots (454 km/h; 282 mph)
1,166 nm (2,161 km; 1,343 miles)
U at 147 knots (272 km/h; 169 mph)
1,198 nm (2,220 km; 1,397 miles)
Endurance with max internal and external fuel,
AUW as above:
U at 245 knots (454 km/h; 282 mph)

4 h 46 min
U at 147 knots (272 km/h; 169 mph)
8 h 10 min
£ limits:
A +6/-3
u +4.4/—1.76

CLAUDIUS DORNIER

CLAUDIUS DORNIER SEASTAR GmbH & Co
KG, Werksflugplatz Oberpfaffenhofen, 8031 Wes-
sling, Federal Republic of Germany

Prof Dipl Ing Claudius Domnier Jr, who died on 30
April 1986, was the eldest son of the aviation pio-
neer Prof Claude Dornier. He worked closely with
his father until the latter's death in 1969, and was
Chairman of the Board of Dornier GmbH until 31
December 1981. The first product of this new com-
pany which he founded is the Seastar utility am-
phibian, design of which was initiated in January
1982. Construction of the VT 01 first prototype (D-

ICDS) began in January 1983, at the Lufthansa
facility in Hamburg, and this aircraft was described
in the October 1983 Jane's Supplement. It made its
first flight on 17 August 1984, and more than 80
hours of flying had been logged by mid-1985, when
the aircraft was retired after being damaged. In
October 1985 the company moved from Friedrichs-
hafen to Oberpfaffenhofen where, with an initial
development team of ten people, design and con-
struction began of an improved version known as
the CD2. By March 1987 the company’s workforce
numbered 100.

CLAUDIUS DORNIER SEASTAR CD2

The only portion of the VT 01 prototype to suffer
serjous damage was the strut braced metal wing,
and this has been replaced in the CD2 Seastar by a
larger wing manufactured entirely from composites
materials, with carbonfibre reinforcement in two
spars, which eliminates the need for strut bracing of
the outer panels. Hull design has been improved by
a flatter planing bottom, enlarged cockpit, re-
profiled nose, and extended sponsons, and the orig-
inal PT6A-11 turboprops are replaced by PT6A-
1125 driving four-blade instead of three-blade pro-
pellers. The virtually all-composites airframe thus
offers both light weight and a high degree of corro-
sion resistance.

As a basic transport aircraft the Seastar provides
accommodation for two pilots and up to 12 passen-
gers. It is suitable for a variety of missions, includ-
ing feeder transport from water bases to airports;
missions for which helicopters would be restricted
by range, economics, or safety factors; search and
rescue; law enforcement; air ambulance; and civil
or military special missions, accommodating four
people over a range of 1,000 nm (1,850 km; 1,150
miles). Its ability to operate from land, water, snow,
or ice enables it to perform such other roles as aerial
surveillance, sightseeing and hunting tours, fire
control, and firefighting.

The first pre-production CD2 (also registered D-
ICDS) was rolled out on 19 March 1987 and made its
first flight on 24 April, with a second flight four days
later. Sea trials in the Baltic, off Kiel, were due to
follow in the Summer, and a second pre-production
aircraft is due to fly in the Spring of 1988. Certifica-
tion by the German LBA is expected in mid-1988, to
be followed by FAA type approval under FAR Pt 23
at the end of that year and initial deliveries in the
first quarter of 1989. By June 1987 the company
held paid options for 12 Seastar CD2s, and was
negotiating options for several more.

Type: Twin-turboprop utility amphibian.

Wings: Cantilever parasol monoplane, with modi-
fied NACA 23015 aerofoil section. The high-lift
glassfibre wing is a three-spar structure, with
carbonfibre reinforcement of the front and rear
spars, and is fitted with single-slotted trailing-
edge flaps and hom balanced ailerons.

Huvr: Conventional unpressurised flying-boat
hull, constructed almost entirely of glassfibre and
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other composite materials. Large chined spon-
son on each side.

Tair UniT: Conventional unit, constructed of com-
posite materials and incorporating a variable inci-
dence tailplane. Horn balanced elevators and
rudder, each with trim tab.

LanpinG GEAr: Hydraulically retractable tricycle
type, with twin wheels on each main unit and
single nosewheel. All wheels size 6.00-6. Main
units retract forward into hull sponsons, nose
unit forward into bow.

Power PLANT: Two 373 kW (500 shp) Pratt &
Whitney Canada PT6A-112 turboprops, mounted
in tandem above wing in continuous nacelle and
driving one tractor and one pusher propeller.
Each is a four-blade McCauley constant-speed
propeller with spinner. Fuel tank in each spon-
son, combined max usable capacity 1,869 litres
(494 US gallons; 411 Imp gallons).

ACCOMMODATION: Max accommodation for two pi-
lots and 12 passengers in four rows of three with
single aisle. Dual controls standard. Alternative
layouts for six executives in VIP seating, with
lavatory at rear of cabin and toilet in part of
baggage compartment; or nine passengers, with
lavatory and loilet optional. By utilising entire
baggage compartment space, aircraft can accom-
modate six stretchers plus two attendants and
medical equipment; or can be configured for all-
cargo use with front and rear loading access, able

Seastar

Passenger door (rear, port):

Height 115 m (4 ft 11 in)

Width 0.95 m (3 ft 1% in)
Baggage compartment door:

Height 0.50 m (1 ft 7% in)

Width 0.90 m (2 ft 11% in)

DIMENSIONS, INTERNAL:
Cabin, excl flight deck:
Length: excl baggage compartment
5.00 m (16 ft 5 in)
incl baggage compartment
5.50 m (18 ft 0% in)
Max width 1.65 m (5 ft 4 in)
Max height 1.45 m (4 ft 9 in)
Floor area: excl baggage compartment
6.30 m? (67.8 sq f1)
Volume: excl baggage compartment
8.30 m3 (293.1 cu ft)
Rear baggage compartment volume
1.70 m? (60.0 cu ft)
AREAS!
Wings, gross 28.48 m? (306.6 sq ft)
Vertical tail surfaces (total)
3.15 m? (33.9 sq ft)
Horizontal tail surfaces (total)
6.32 m2 (68.0 sq ft)
WEIGHTS AND LOADINGS:
Weight empty, equipped (standard)
2,400 kg (5,291 Ib)

Max payload 1,460 kg (3,218 1b)

Claudius Dornier Seastar CD2 has an all-composites cantilever wing, instead of the strut-braced
metal wing of the VT 01 prototype

to transport items up to 5.50 m (18 ft 0% in) in
length. Crew door on port side. Passenger doors
at front of cabin on starboard side and al rear on
port side; latter has an optional airstair incorpo-
rated in the adjacent sponson structure. Bagpage
compartment at rear of cabin, with external door
on starboard side. All accommeodation heated
and ventilated; air-conditioning optional.

Svsrems: Hydraulic system for landing gear actua-
tion. Electrical system. De-icing for wing and tail
leading-edges and engine intakes.

Avionics: Complete 1FR installation standard.

DIMENSIONS, EXTERNAL:

Wing span 15.50 m (50 ft 10%4 in)
Wing chord, mean 1.89 m (6 ft 2¥: in)
Wing aspecl ratio B.4
Width over sponsons 4.20 m (13 ft 9% in)
Length overall 12.46 m (40 ft 10% in)
Fuselage: Max width 1.90 m (6 ft 2% in)

Max depth 1.80 m (5 ft 10% in)
Height overall (on land) 4,60 m (15 ft 1 in)
Tailplane span 5.56 m (18 ft 3 in)
Wheel track 2.45 m (8 ft 0%z in)
Propeller diameter: front  2.40 m (7 ft 1042 in)

rear 2.35 m (7 ft 8V2 in)

Crew door: Height 0.85 m (2 ft 9% in)

Width 0.70 m (2 ft 3% in)
Passenger door (fwd, sthd):

Height 1.00 m (3 ft 3% in)

Width 0.80 m (2 ft 7% in)
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Max usable fuel
Max T-O and landing weight
4,200 kg (9,259 Ib)
Max wing loading  147.5 kg/m? (30.2 Ib/sq ft)
Max power loading  5.63 kg/kW (9.26 Ib/shp)
PERFORMANCE (estimated at max T-O weight):
Max cruising speed at 3,000 m (9,840 ft)
182 knots (338 km/h; 210 mph)
Touchdown speed at S/L, flaps down, ISA
62 knots (115 km/h; 72 mph)
Max rate of climb at S/ 480 m (1,575 ft)/min
Rate of climb at S/L, one engine out
150 m (492 ft)/min
8,535 m (28.000 ft)

1,495 ke (3,296 1b)

Service ceiling

T-O distance (land or water) 410 m (1,345 ft)
T-O to and landing from 15 m (50 ft) on land or
water 580 m (1,905 fu)

Landing from 15 m (50 ft) on land
470 m (1,545 ft)
Landing distance (land or water)
270 m (886 ft)
Range:
with max payload
135 nm (250 km; 155 miles)
with 454 kg (1,000 1b) payload
831 nm (1,541 km; 957 miles)
with max fuel
1,000 nm (1,850 km; 1,150 miles)
Max endurance: two engines 8h
one engine 9 h 12 min

BOEING

BOEING MILITARY AIRPLANE COMPANY,
3801 South Oliver (PO Box 7730), Wichita, Kansas
67277-7730, USA

Brave (Boeing Robotic Air VEhicle) is the gener-
ic name of a series of low-cost, multi-purpose
drones, of which the YCGM-121A Pave Tiger (Feb-
ruary 1985 Jane's Supplement) was the first an-
nounced variant. This programme was later termi-
nated by USAF, but in late 1986 BMAC was
awarded an Air Force contract for prototype dem-
onstration of a tactical radar jamming system, for
which Pave Tiger air vehicles are to be used as the
payload platform. The generally similar Brave 200
(see 198687 Jane's) is currently under considera-
tion by the West German Ministry of Defence, ina
version designated Brave 210, to fulfil that coun-
try’s DAR anti-radar drone requirement. If suc-
cessful, Bodenseewerk of Germany would select
and integrate German subsystems in the air vehicle,
of which up to 3,000 could be required.

Latest member of the family is the Brave 3000, of
which details follow.

BOEING BRAVE 3000

BMAC announced this second member of its
Brave family in July 1986. It is a jet powered, con-
tainer launched expendable drone for baltlefield
use, designed for easy and rapid deployment cou-
pled with low cost and low maintenance require-
ments, having a five-year storage life and needing
minimal logistic support.

Development of the Brave 3000 began in 1981,
and the prototype was flown for the first time in
May 1983. The large payload compartment in the
forward fuselage is capable of accommodaling sen-
sors for electronic warfare, decoy, or reconnais-
sance missions, but the drone is seen primarily as a
‘fire and forget® vehicle carrying a destructive war-
head.

In this connection Boeing drew attention in April
1987 to the fact that the Brave 3000 is physically
compatible with the US Army's Multiple Launch
Rocket System now being deployed in Europe, and
that 12 of these drones will fit as a unit into the
MLRS launch module. Container launch and ripple
firing of the Brave 3000 at S second intervals have
already been demonstrated successfully, and ser-
vice interest in the system is expected to be fol-
lowed by a request for proposals later this year.
Demonstrations to other armed forces, including
navies, were also under way in 1987,

Tyre: Expendable multi-purpose battlefield drone.
AirFraME: High-wing monoplane with cruciform
tail surfaces. All-metal fuselage is of mainly rect-
angular cross-section, with skins of formed alu-
minium sheet; central poriion forms pressurised
fuel tank(s), forward of which is blunt nosed war-
head/payload bay. Rear half of fuselage com-
prises a forward portion (containing fin actu-
ators) made from two formed aluminium skins
divided on a 45° plane; and a rear portion, also of
aluminium, containing fin deployment mecha-
nism and attachment for rocket motor. The one-
piece wing is a non-swept, constant chord struc-
ture of moulded glassfibre and epoxy, having 3°
30 incidence but no anhedral or dihedral, and no
moving control surfaces. Inside launch container
it is aligned fore and aft along top of fuselage,
pivoting through 90° when deployed for flight
mode. Beneath fuselage, slightly forward of
wing, is a retractable, 30° sweptback side-force
generating fin, positioned to improve vehicle
cantrol by reducing roll and yaw coupling during
skid-to-turn manoeuvres. Engine inlet and fair-
ing, on top of fuselage towards rear, is con-
structed of laid-up glassfibre/epoxy to achieve a
serpentine inlet shape; it is deployed at launch by
coil springs and locked in position by a torsion
spring-loaded over-centre linkage. Cruciform tail
surfaces, all sweptback 10°, are fully movable to
perform elevator and rudder functions, being op-
erated by Spiroid electromechanical actuators.

Landing gear not required.

Power PLANT: One 0.76 KN (170 Ib st) Noel Penny

Turbines NPT 171 turbojet (with growth potential

to 0.93 kN; 210 Ib st) for cruising flight, Sealed
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Boeing Brave 3000 in flight configuration, after jettisoning booster rocket

fuel compartment(s), pressurised by engine bleed
air, are in centre-fuselage with capacities (ac-
cording to mission requirements) of 17 litres (4.5
US gallons; 3.75 Imp gallons) minimum and 60.6
litres (16 US gallons; 13.3 Imp gallons) maxi-
mum. Solid propellant rocket motor, for launch
boost, is jettisoned approx 5 s after launch; turbo-
Jjet reaches full thrust in about 8% s,

LAuNCH AND REcoVERY: Zero length launch by
rocket booster from ground or trailer mounted
container, transitioning to jet powered flight by
deploying engine air inlet, wing, and fins, and
starting turbojet. Thermal battery provides initial
electric power for vehicle launch (output voltage
26~-34V DC: nominal 25A load, with peaks of
46A). After engine start, power is generated by an
alternator providing 1.5kW continuously and
peak loads up to 2.2kW. Capability for multiple
launch (ripple firing). Drone is non-recoverable.

GuipancE anp ConTrROL: Drone is pre-pro-
grammed before launch and totally autonomous
once in the air, completing its assigned mission
without further commands or directions. Auton-
omous navigation system employs a Doppler ra-
dar velocity sensor, two-axis vertical gyro, and
three-axis strapdown magnetometer. Aerody-
namic control by all-moving tail surfaces and
side-force ventral fin.

Mission EquipMeNT: Large bay in forward fuse-
lage for single or submunition warhead, or other
payloads according to mission.

DIMENSIONS, EXTERNAL:

Wing span 2.26 m (7 £t 5 in)
Wing chord, constant 0.249 m (9.8 in)
Wing aspect ratio 9.2
Length overall:
excl booster 3.44 m (11 ft 3% in)
incl booster 3.94 m (12 f1 11.15 im)
Fuselage: Max width 0.295 m (11.6 in)
Max depth 0.30 m (11.8 in)
Tail-fins span 0.854 m (2 ft 9.64 in)
AREAS:
Wing, gross 0.557 m? (6.0 sq f1)
Ventral fin 0.087 m? (0.94 sq ft)

Tail-fins (total)
WEIGHTS AND LOADINGS:

0.174 m? (1.868 sq ft)

Fuel: min 15.9 kg (35 Ib)
max 56.7 kg (125 1b)
Payload: min 74.8 kg (165 1b)
max 102 kg (225 Ib)
Max launching weight:
excl booster 238 kg (525 1b)

285 kg (629 1b)
427.2 kg/m? (87.5 Ib/sq ft)

incl booster
Max wing loading
Max power loading
315.3 kg/kN (3.09 Ib/lb st)
PERFORMANCE:
Never-exceed speed
500 knots (926 km/h; 575 mph)
Max level and max cruising speed at 3,050 m
(10,000 ft) 380 knots (704 km/h; 437 mph)
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Econ cruising or loiter speed at 3,050 m
(10,000 f1) 245 knots (454 km/h; 282 mph)
Max rate of climb at S/L
1,006 m (3,300 ft)/min
Service ceiling 7,620 m (25,000 ft)
Range:
max payload and min fuel
65 nm (121 km; 75 miles)
83.9kg (185 Ib) payload and 47.6 kg (105 1b) fuel
224 nm (415 km; 258 miles)
min payload and max fuel
269 nm (499 km; 310 miles)

NASA

NATIONAL AERONAUTICS AND SPACE AD-
MINISTRATION, 400 Maryland Avenue SW,
Washington, D. C. 20546, USA

NATIONAL AERO-SPACE PLANE

US Air Force designation: X-30

In his State of the Union address on 4 February
1986, President Reagan announced plans for an
“aerospace plane” that “could shrink travel time
between Washington, D. C., and Tokyo . . . to less
than two hours.™

NASA and the US Department of Defense then
initiated plans for a joint National Aero-Space
Plane (NASP) research programme that could lead
to a new generation of economic, re-usable aero-
space vehicles for the 21st century. The programme
brings together hypersonic research programmes
undertaken separately by DoD and NASA over a

number of years and follows an initial research
phase of concept studies for a Transatmospheric
Vehicle (TAV) that was conducted by aerospace
manufacturers during 1984-85 under the direction
of Air Force Systems Command’s Aeronautical
Systems and Space Divisions.

The Aero-Space Plane concept is based onan ajc-
breathing hydrogen-fuelled aircraft, which wbuld
probably embody hybrid power plants combining
rockets for take-off with supersonic combustion
ramjets (scramjets) and be capable of horizontal
take-off and landing. As a space vehicle it would be
able to make single-stage entry into space and
achieve orbital speeds up to Mach 25. As an aero-
plane, it would cruise in the upper atmosphere at
sustained hypersonic velocities of Mach 6 to Mach
12 (6,440 to 12,880 km/h; 4,000 to 8,000 mph) at
altitudes around 32,000 m (105,000 ft).

Research already conducted in the areas of hy-
personic propulsion, advanced materials and struc-
tures, fluid dynamics, supersonic combustion,
ramjet theory, development of lightweight, high
strength, high temperature structural materials,
and the availability of supercomputers for engine
and airframe design integration suggests that such
aircraft could be operational by the year 2000.

Aero-Space Planes, in various configurations,
are expected to have both military and commercial
applications. They could serve as low-cost satellite
and orbital payload launch vehicles, long range air
defence interceptors, and space platforms for laser
and rocket systems of the kind proposed for the
Strategic Defense Initiative (SDI) programme.
NASP ‘airliners’, operating within the atmosphere
at speeds up to Mach 12, would reduce dramatically
the transit time on intercontinental routes, while
operating from existing airport sites.

Within the Department of Defense, the US Air
Force has been assigned overall responsibility for
the NASP research programme. NASA is responsi-
ble for overall technology maturation and commer-
cial applications, The current technology develop-
ment phase of the NASP programme began in April
1986, when NASA and the DoD announced the
award of seven contracts with a total potential value
of $450 million for propulsion and airframe develop-
ment. The propulsion contracts were awarded to
General Electric and Pratt & Whitney; airframe
contracts were awarded to Boeing Military Air-
plane Company, General Dynamics, Lockheed-
California, McDonnell Douglas, and Rockwell In-
ternational.

In the third phase of the programme, an experi-
mental subscale aircraft, designated X-30, will be
used to develop, prove, and demonstrate Aero-
Space Plane technologies throughout the flight en-
velope for hypersonic cruise and acceleration to
low earth orbit. Final selection of contractors for
prototype manufacture is expected in late 1989,
with a first flight of the X-30 anticipated in the
mid-1990s.

Artist’s impression of the National Aero-Space Plane approaching a space station
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Giant in a Jug

Gen. George Kenney
described Neel Kearby
as short and slight, but
in the air he was a giant
among fighter pilots.

BY JOHN L. FRISBEE
CONTRIBUTING EDITOR

N JUNE 30, 1943, Lt. Col. Neel
Kearby arrived in Australia
with his 348th Fighter Group, the
first P-47s assigned to the South-
west Pacific. His first question to
Fifth Air Force Commander Lt.
Gen. George Kenney was, “Who
has shot down the most Japanese
planes?” Kearby aimed to become
the leading ace in the Pacific, but
that goal would have to wait a while.
Almost no one except General
Kenney and Kearby’s boys thought
the P-47 would do well in combat.
Kenney surreptitiously arranged a
mock combat between Kearby and
an experienced P-38 group com-
mander. Kearby won hands down,
but the Jug could not be sent into
action in that theater of vast open-
water distances until its range was
extended by drop tanks. General
Kenney had them manufactured in
Australia. The 348th was moved up
to Port Moresby, New Guinea, but
saw no combat until August 16,
after the tanks arrived.

Neel Kearby scored his first two
victories—a bomber and a fighter—
on September 4, followed by a sin-
gle eleven days later. Then, on Octo-
ber 11, came a combat that, up to
that time, set him apart from all
other American aces.

Kearby was leading a flight of
four P-47s on a reconnaissance
sweep in the Wewak area, about 450
miles northwest of Port Moresby.
Shark-infested waters lay on one
side and jungle on the other, peopled
by enemy troops and natives of
questionable appetite. In his flight
were Capt. Bill Dunham, who end-
ed the war with sixteen victories;
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Capt. John T. Moore, a seven-victo-
ry ace; and Maj. Raymond Gal-
lagher. Kearby sighted a Japanese
fighter below them at about 20,000
fcet. Diving on the Zeke from seven
o’clock, Kearby fired at 1,500 feet,
sending the enemy flaming into the
sea.

Colonel Kearby took his flight
back up to 26,000 feet. In the nearly
cloudless sky below, the flight spot-
ted twelve bombers at 5,000 feet es-
corted by thirty-six fighters. With
the numerical odds only twelve to
one—not bad in Kearby’s estima-
tion—he gave the signal to attack. In
the space of a few seconds, Kearby
shot down one Zeke and two Hamps
while Dunham and Moore each got
one Tony.

With the element of surprise
gone, Kearby climbed to 20,000
feet, intending to call the flight to-
gether and head for home. Then he
saw one of his P-47s below with two
Tonys on its tail. Diving at 400 miles
an hour, Kearby shot down both
Tonys. Dunham and Moore, who
had become separated from Kearby
in the battle, saw him fighting six
more Tonys, one of which Kearby
probably downed. Unfortunately,
his gun camera ran out of film after
showing hits on the enemy fighter.

With six confirmed and one prob-
able, an American record for a sin-
gle engagement, Kearby assembled
his flight and led them to an emer-
gency field at Lae, where they land-
ed with less than seventy-five gal-
lons in their tanks.

Generals MacArthur and Kenney
immediately recommended Kearby
for the Medal of Honor. When it was
presented by MacArthur early in
January 1944, Kearby had nineteen
confirmed victories and was tied
with Dick Bong for the lead. Ken-
ney advised Kearby not to get in a
race with Bong, who was soon to
return from leave in the States, but
to be satisfied with one enemy plane
in each engagement. Kearby agreed
that that was good advice, but it

Neel Kearby—a fierce competitor.

didn’t fit his goal of fifty victories
before he went home.

When Bong returned a few days
later, he ran his score up to twenty-
one. Kearby, with two confirmed on
January 9, again tied Bong, and
there things stood until March 5,
when Kearby, accompanied by Maj.
Sam Blair and Dunham, decided to
break the tie.

On the way to Wewak, always a
good hunting ground, they picked
up a formation of fifteen Japanese
aircraft. Kearby got one on his first
pass and then, against General Ken-
ney'’s advice, climbed back to shoot
down at least one more. This time,
three enemy fighters latched on to
his tail. Dunham and Blair each got
one of Kearby’s assailants, but the
third put a burst into Kearby’s cock-
pit from close range before Dunham
blew him apart. Kearby’s P-47 went
straight into the jungle. There was
no parachute.

As with several other great fighter
pilots, the drive to excel that made
Neel Kearby a leading ace of World
War II was also his undoing. He was
a superb pilot and shot, a great tacti-
cian, an outstanding combat leader,
and a fierce competitor.

Eighteen months later, when the
war ended, only three Pacific aces,
all with many months of combat,
had more kills than Neel Kearby
had scored in six months. He lived
on the razor’s edge, but those
months of eagerly sought combat
left for the men who followed a spir-
it and a tradition that made victory
in the Pacific inevitable. L]
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The AFA

Nominees for

1987-

BY CATHERINE A. STORM
AFA SECRETARY TO THE ASSISTANT

EXECUTIVE DIRECTOR/FIELD ORGANIZATIONS

T A meeting on May 23 in Colorado
Springs, Colo., the Air Force Asso-
ciation Nominating Committee se-
lected a slate of candidates for the four
national officer positions and the eigh-
teen elective positions on the Board of
Directors that will be presented to the
delegates at the National Convention in
Washington, D. C., on September 14,
The Nominating Committee consists of
the five most recent past National Presi-
dents, the twelve National Vice Presi-
dents, and one representative from
each of the twelve regions.
Nominated for his second term as
National President of the Air Force As-
sociation was Sam E. Keith, Jr., of Fort
Worth, Tex. He is a retired General Dy-
namics executive and former executive
vice president of Geoscience and Ser-
vices, Inc., an energy firm specializing
in remote-sensing satellite technology.
He currently serves as senior consul-
tant to Arrowhead Associates, an avia-
tion-related firm, and he is also an inde-
pendent oil and gas developer and
investor. A combat veteran of World War
I, he later served in Korea. Mr. Keith
attended Texas Christian University
and Texas A&M and has taken part in
numerous national defense forums.
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Mr. Keith is an active leader in char-
itable and civic endeavors, including
Goodwill Industries (past president),
serves as cochairman of the Fort Worth
Military Ball, and is vice president of
the Greater Fort Worth Civic Leaders
Association.

Mr. Keith served previously on the Ex-
ecutive, Finance, Audit, and Organiza-
tional Advisory Committees of AFA. He
has also served as National Vice Presi-
dent (Southwest Region), elected at-
large AFA National Director (eight
times), Texas State President, Fort Worth
Chapter President, and Chairman of the
Fort Worth Airpower Council, an official
AFA organization. Currently, he serves
as a permanent member of the Board of
Directors, as Chairman of the Executive
Committee, and as trustee of the Aero-
space Education Foundation and is a
Doolittle Fellow. He has received AFA's
Presidential Citation, Exceptional Ser-
vice Plaque (twice), and Medal of Merit.
He received AFA's Man of the Year
Award in 1968 and is a Life Member of
the Air Force Association. He is also a
Charter Sustaining Life Member of the
Aerospace Education Foundation.

Martin H. Harris of Winter Park, Fla.,
was nominated for a second term for the

office of Chairman of the Board. Cur-
rently an aerospace industry executive,
he received his bachelor’s degree in
aeronautical engineering from New
York University in 1953. Mr. Harris later
earned his master of science degtee in
systems management from the Univer
sity of Southern California. He is a veter-
an of both the Air Force and the Air
Force Reserve.

Mr. Harris is active in community af-
fairs and holds memberships in the
American Management Society, the
American Helicopter Society, the Army
Aviation Association of America, and
the Retired Officers Association. He has
served as National Vice President of the
Amerlcan Defense Preparedness Asso-
ciation.

Mr. Harris was Chairman of the first
AFA/SAC Strategic Requirements Sym-
posium in 1971, has served as AFA's
National President and Secretary, and
chaired AFA's Resolutions Committee
for five years. He has also served AFA as
State President, Chapter President, Na-
tional Vice President (Southeast Re-
gion), Chairman of the Executive Com-
mittee, Organizational Advisory Coun-
cil member, and a trustee of the Aero-
space Education Foundation.

Currently, Mr. Harris serves as a per-
manent member of the Board of Direc-
tors and a trustee of the Aerospace Edu-
cation Foundation. He received AFA's
Man of the Year Award in 1972 and is a
Life Member of the Air Force Associa-
tion and a Charter Sustaining Life Mem-
ber of the Aerospace Education Foun-
dation.

Sam E. Keith, Jr.
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Nominated for his first term as Na-
tional Secretary is Thomas J. McKee of
Waldwick, N. J. Mr. McKee is a Director
of Air Force Requirements for the Air
craft Systems Division of Grumman
Corp. He has been with Grumman since
1977 and is responsible for coordinat-
ing efforts to identify potential new Air
Force business opportunities through
the development and implementation
of an overall Air Force marketing strat-
egy and associated plans. He is also
responsible for ensuring the mainte-
nance of effective customer liaison and
contacts with appropriate corporate
departments.

Mr. McKee was born in Montgomery,
Ala., and traveled extensively as a de-
pendent in an Air Force family. He
earned a bachelor of arts degree in po-
litical science from Southeast Missouri
State University in 1970 and completed
the Emerging Executives Program at
Pennsylvania State University in 1983,

Mr. McKee entered the United States
Air Force in July 1970 and received his
commission on completion of Officer
Training School. He completed under-
graduate pilot training at Reese AFB,
Tex., in October 1970. During his seven
years of active duty, he served as a T-38
instructor pilot and check pilot in Air
Training Command. He attended USAF
Squadron Officer School at Maxwell
AFB, Ala., in 1975 and subsequently
transitioned to Tactical Air Command
as an assistant flight commander in
A-7D aircraft at Myrtle Beach AFB, S. C.
In March 1977, he separated from the
Air Force and joined Grumman.

Martin H. Harris
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Mr. McKee previously served on
AFA’s Communications Committee and
has been Chairman of the National Air
Force Salute Committee for AFA’s lron
Gate Chapter in New York City since
1983. Currently, he serves on the Na-
tional Board of Directors as a member
of the Executive and Resolutions Com-
mittee and serves as a member of the
Aerospace Education Foundation’s
Board of Trustees. He is a Life Member
of the Air Force Association and a Char-
ter Sustaining Life Member of the Aero-
space Education Foundation.

Nominated for his first term as Na-
tional Treasurer was William N. Webb
of Midwest City, Okla. He is an advisor
on Air Force Association matters for the
commander of the Oklahoma City Air
Logistics Center.

Mr. Webb was born in western Okla-
homa and completed schooling at
Burns Flat, Okla. He attended South-
western State Teachers College in
1945. After moving to Midwest City,
Okla., in August 1950, he worked at the
Oklahoma City Air Materiel Area, which
is now known as the Oklahoma City Air
Logistics Center at Tinker AFB, Okla.
He completed his career in April 1981
as the Chief of the Management Orga-
nization for Distribution. His responsi-
bilities during his career included ac-
counting, manpower, funding, data sys-
tems, and engineering.

Mr. Webb became a member of the
Air Force Association in 1960 and has
held a variety of offices, including Na-
tional Vice President of the Southwest
Region, and has served on the Finance

Thomas J. McKee

Committee for nine years. Currently, he
is serving on the National Finance
Committee and is the State Treasurer
and a member of the Central Oklahoma
Gerrity Chapter and the Oklahoma AFA
Executive Committee. He has received
AFA's Exceptional Service Award twice,
and he received the first Storz Award for
membership.

The following are permanent mem-
bers of the AFA Board of Directors un-
der the provisions of Article IX of AFA's
National Constitution: John R. Alison,
Joseph E. Assaf, William R. Berkeley,
David L. Blankenship, John G. Brosky,
Daniel F. Callahan, Earl D. Clark, Jr., R.
L. Devoucoux, James H. Doolittle, Rus-
sell E. Dougherty, George M. Douglas,
Joe Foss, Jack B. Gross, George D.
Hardy, Alexander E. Harris, Martin H.
Harris, Gerald V. Hasler, John P. Hene-
bry, Robert S. Johnson, Sam E. Keith,
Jr., Arthur F. Kelly, Victor R. Kregel,
Thomas G. Lanphier, Jr., Curtis E.
LeMay, Carl J. Long, Nathan H. Mazer, J.
B. Montgomery, Edward T. Nedder, J.
Gilbert Nettleton, Jr., Jack C. Price, Wil-
liam C. Rapp, Julian B. Rosenthal, Peter
J. Schenk, Joe L. Shosid, C. R. Smith,
William W. Spruance, Thos. F Stack,
Edward A. Stearn, James H. Straubel,
Harold C. Stuart, James M. Trail, A. A.
West, Herbert M. West, and Sherman W.
Wilkins.

The twenty-one people whose photo-
graphs appear on the following page
are nominees for the eighteen elected
Directorships for the coming year. As-
terisks indicate incumbent National Di-
rectors.

William N. Webb
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NOMINEES
FOR AFA’S
BOARD OF
DIRECTORS

Richard H. Becker, Oak Brook, Il
Retired senior account executive. For
mer National Director, State and Chap-
ter President, Advisory Council mem-
ber for the Aerospace Education Foun-
dation, and national commitiee mem-
ber. Current national committee chair
man. Life Member of the Air Force
Association and Charter Sustaining
Member of the Aerospace Education
Foundation.

*Robert L. Carr, Piltsburgh, Pa. Real
estate agent. Former National Vice
President (Northeast Region) and State
and Chapter President. Current Nation-
al Director. Charter Life Member of the
Air Force Association.

George H. Chabbott, Dover, Del.
Management consultant and real es-
tate counselor. Former National Direc-
tor, National Vice President (Central
East Region), and State President. Cur-
rent Mational Treasurer, Aerospace Ed-
ucation Foundation trustee, national
committee chairman, and national
committee member. Life Member of the
Air Force Association and Charter Sus-
taining Life Member of the Aerospace
Education Foundation

*Charles H. Church, Jr., Kansas
City, Mo. Bank executive. Former Na-
tional Vice President (Midwest Re-
gion), national committee chairman,
and Chapter President. Current Nation-
al Director and national committee
member. Lite Member of the Air Force
Association and Charter Sustaining
Life Member of the Aerospace Educa-
tion Foundation

*E. F. "Sandy” Faust, San Anlonio,
Tex. Bank executive. Former National
Vice President (Southwest Region),
Stale and Chapter President, national
commiltee member, and national trust-
ee of the Amold Air Society. Current
Mational Director and national commil-
tee member. Life Member of the Air
Force Association and Charter Sus-
taining Member of the Aerospace Edu-
cation Foundation.

*Thomas J. Hanlon, Buffalo, N. Y.
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Becker

Laitos

W

Nottingham Ryon

Industry executive. Former National
Vice President (Northeast Region), na-
tional commiltee member, and State
and Chapter President. Current Nation-
al Director and national committee
member. Life Member of the Air Force
Association

*H. B. Henderson, San Diego, Calif
Aerospace industry executive. Former
National Vice President (Central East
Region), national committee member,
and Slate and Chapter Presidenl, Cur-
rent MNational Director and committee
member. Life Member of the Air Force
Association.

Thomas W. Henderson, Tucson,
Ariz. Retired real estate broker. Former
State President, Slate Vice Presidenl,
Chapler President, and committee
member. Current National Vice Presi-
dent (Far West Region) and national
committee member. Life Member of the
Air Force Association and Charter Sus-
taining Member of the Aerospace Edu-
cation Foundation

*Jan M. Laitos, Rapid City, S. D.
Corporale business consultant. Former
Mational Vice President (North Central
Region), nalional committee member,
and Chapler officer. Current National
Director, national committee member,
and Chaplter officer. Charter Life Mem-
ber of the Air Force Association

Frank M. Lugo, Mobile, Ala Educa-
tor. Former National Director, National
Vice President (South Central Region),
national committee member, Stale and
Chapter President, Aerospace Educa-
lion Foundation trustee, and Advisory
Council member for the Aerospace Ed-
ucation Foundation. Current State and
Chapter officer and Advisory Council
member for the Aerospace Education
Foundation. Life Member of the Air
Force Association and Charter Sus-
taining Member of the Aerospace Edu-
cation Foundation

*William V. McBride, San Antonio,
Tex. Chamber of Commerce executive.
Former USAF Vice Chief of Staff, Na-
tional Director, national committee

member, and Aerospace Education
Foundation trustee. Current National
Director, national committee member,
Aerospace Education Foundation
Trustee Emeritus, and Advisory Coun-
cil member for the Aerospace Educa-
lion Foundation. Life Member of the Air
Force Association and Charler Sus-
taining Life Member of the Aerospace
Education Foundation

*James M. McCoy, Bellevue, Neb.
Insurance executive. Former Chief
Master Sergeant of the Air Force, Na-
tional Direclor, national commiltee
chairman, and national committee
member. Current National Director,
Aerospace Education Foundation
Trustee Emeritus, national committee
chairman, and national committee
member. Life Member of the Air Force
Association and Charter Sustaining
Life Member of the Aerospace Educa-
tion Foundation.

*Arley McQueen, Jr, Wells, Me.
Aerospace executive. Former National
Vice President (New England Region),
national committee member, State
President, and Chapter officer. Currenl
National Director.

Bryan L. Murphy, Jr., Fort Worth,
Tex. Manager of management systems
and procedures. Former State and
Chapter President, Chapter officer, and
commitlee member. Current National
Vice President (Southwest Region) and
committee member. Life Member of the
Air Force Association.

*Ellis T. Nottingham, Atlanta, Ga
Marketing executive. Former Nalional
Direclor, State officer, Chapter Presi-
dent, Under-40 Director, and naticnal
commitlee member. Current National
Director and national commitiee mem-
ber. Life Member of the Air Force Asso-
ciation

William L. Ryon, Jr., Cabin John,
Md. Marketing executive. Former State
and Chapter President, Chapter officer,
and commitiee member. Current Vice
President (Central East Region), Chap-
ter officer, and committee member. Life

Wexler

Member of the Air Force Association
and Charter Sustaining Life Member of
lhe Aerospace Education Foundation.

Philip G. Saxton, Portland, Ore.
Real estate executive. Former State
and Chapter President and State and
Chapter officer. Current National Vice
President (Northwest Region). Life
Member of the Air Force Association.

*Walter E. Scott, Dixon, Calif. Travel
agency owner. Former State officer, na-
tional commitiee member, Aerospace
Education Foundation trustee, Adviso-
ry Council member for the Aerospace
Education Foundation, and Chapter
President. Current National Secretary
of the Aerospace Education Founda-
tion, Mational Director, national com-
mittee member, and State officer. Life
Member of the Air Force Association
and Charter Sustaining Life Member
of the Aerospace Education Founda-
tion.

*Mary Anne Seibel, St. Louis, Mo.
Administrative officer. Former Un-
der-40 Director, national committee
member, and Chapter President. Cur-
rent National Director and national
committee member. Life Member of the
Air Force Association and Charter Sus-
taining Life Member of the Aerospace
Education Foundation.

*Howard C. Strand, Marshall, Mich
Retired Air National Guard command-
er. Former National Vice President
(Great Lakes Region), national commit-
tee member, State and Chapter Presi-
dent, and Advisory Council member for
the Aerospace Education Foundation.
Current National Director and national
committee member. Life Member of the
Air Force Association

*Edward |. Wexler, Savannah, Ga.
Aircraft maintenance officer. Former
Under-40 Director, State President, and
Chapter President. Current National Di-
rector and national committee mem-
ber. Life Member of the Air Force Asso-
ciation and Charter Sustaining Mem-
ber of the Aerospace Education Foun-
dation. [
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By Robin Whittle, AFA DIRECTOR OF COMMUNICATIONS

Aerospace and Arizona Days

For the twenty-seventh consecutive
year, AFA's Tucson Chapter spon-
sored the kickoff luncheon for the
area'’s “Aerospace and Arizona Days”
celebration on March 13~14 at Davis-
Monthan AFB, Ariz. The event lets the
community view dramatic flying dem-
onstrations and on-base static dis-
plays. Booths sponsored by base
units and community groups are set
upina “carnival” atmosphere that de-
lights both young and old.

This year's luncheon helped cele-
brate the "A&A Days” theme, saluting
the fortieth anniversary of the Air
Force and the achievements of
“Wright Flight,” an innovative local
program begun by Capt. Robin Stod-
dard and a group of Davis-Monthan
company-grade officers. The pro-
gram encourages excellence at the
junior and senior high school levels
by providing the opportunity for
hands-on flying experience for those
students who excel academically.

This year’s luncheon, held at the
Holiday Inn/Holidome, featured Sen.
Dennis DeConcini (D-Ariz.) as the key-
note speaker. He set the tone by out-
lining the critical role that aerospace
power has played in the nation's de-
velopment and defense. More than
500 people turned out for the
luncheon, including active-duty and
Air Guard personnel who, along with
members of the USAF Thunderbirds
team, were seated throughout the
room to maximize “person-to-person
contact” and allow AFA members and
guests to rekindle old friendships.

“We purposely had no head table
so that everyone would have a chance
to socialize at this annual family af-
fair,” said Tucson Chapter President
Jack Sherlock.

During the luncheon, Chapter offi-
cials presented an AFA medal to the
outstanding AFROTC Cadet, Capt.
Matt P. Etzelmiller, Detachment 20 of
the University of Arizona, and hon-
ored the Arizona Civil Air Patrol Cadet
of the Year, 2d Lt. Brock Moore, 111th
Tucson Squadron. Hughes Aircraft
was inducted as the Chapter's newest
AFA Community Partner.
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Sen. Dennis DeConcini (D-Ariz.) holds up the AFA plaque he has just received from
Tucson Chapter President Jack Sherlock, left, after the Senator addressed the more
than 500 people at the Chapter's kickoff luncheon for the area’s “Aerospace and
Arizona Days” celebration in March. See accompanying article for details.

Once again the Chapter sponsored
apopular booth during the A&A Days,
taking more than 600 instant photos
of guests seated in a Fairchild A-10.
The Military Affairs Committee of the
Tucson Chamber of Commerce spon-
sored a booth featuring the aviation
art of Dutch Snow. They joined count-
less food concessions sponsored by
the base units to raise money. AFA
members were encouraged to arrive
with a hearty appetite to help base
units raise funds to offset planned
MWR budget cuts.

Flying demonstrations, including
the Thunderbirds and the Army's
Golden Knights Parachute Team,
rounded out two thrilling days for
Tucsonians, Chapter officials said.

This year’s luncheon capped three
months of hard work by Chapter Pres-
ident Jack Sherlock, who, according
to Communications Director Frank
Smith, spent forty hours a week on
AFA work while maintaining his full-
time job of managing five auto-parts
stores in southern Arizona. His active

leadership of the Chapter has re-
sulted in many successful events and
activities.

For instance, Arizona AFA Presi-
dent Bob Munn asked Mr. Sherlock to
ride herd on an effort to bring the
National Security Briefing Team from
the Air War College at Maxwell AFB,
Ala., before as many chapters in the
state as possible. Mr. Sherlock or-
chestrated the participation of the
team at key events by every chapterin
Arizona. In Tucson, the team was fea-
tured at a Chapter luncheon at the
Hilton East Hotel that attracted nearly
200 people from throughout the com-
munity. During the full week of brief-
ings throughout Arizona, the team
addressed nearly 1,000 Americans
and generated publicity on key de-
fense issues.

Anthony Chapter Salutes the
Services

This year's “Salute to the Armed
Forces” sponsored by AFA’s Thomas
W. Anthony Chapter in Maryland lived
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up to its title for the first time in the
several years it has taken place at An-
drews AFB. All the services were rep-
resented, and the event was a re-
sounding success despite a change
in Chapter presidents in late January.

Taking the reins with only three
months in which to plan the event,
Chapter President Toby duCellier, an
Under-40 AFA National Director,
called her leadership team together
for some brainstorming.

“We decided to combine several
elements to attract the active-duty
military and the community to this
event. Traditionally, the banquet has
served to honor the visiting Air Force
Thunderbirds and the Army Golden
Knights Parachute Team,” Mrs. du-
Cellier said. This year, Chapter offi-
cials decided to celebrate the Chap-
ter's tenth anniversary by emphasiz-
ing the role of the enlisted ranks of all
four services in honor of the Chap-
ter's founder, a retired chief master
sergeant.

The first order of business was to
invite the Army's Golden Knights, who
are all enlisted, and the enlisted crew
members from the Thunderbirds. By
working with the Enlisted Chiefs
Council of the Military District of
Washington, the Chapter was able to
ensure representation from all
branches of the armed forces.

Other program elements started to
fall in line as well. Local radio person-
ality Walt Starling agreed to be master
of ceremonies for the evening. The Air
Force Band Combo and the Singing
Sergeants were contacted and sched-
uled to provide the music. Chapter

INTERCOM

presidents of the Anthony Chapter to
ensure their participation. Chapter of-
ficials also purchased seven Scott As-
sociate plaques from AFA's Aero-
space Education Foundation (AEF) to
present to the former Chapter presi-
dents during the evening for their crit-
ical roles in the Chapter's formative

years. Another Scott plaque was pre-
sented that evening to Base Com-
mander Col. Wesley Bean for his sup-
port of the Chapter.

Former CMSAF Don Harlow pre--
sented the AEF President’s Award-to
Chapter founder and active AFA lead-
er Thomas W. “Tony" Anthony. Mrs.
Ruth Eaker was contacted and ac-
cepted an invitation to present a Gen-
eral Ira Eaker Fellowship to Anthony
Chapter founding member Robert J.
Beatson, who had served in the
Eighth Air Force under Gen. Ira C.
Eaker and is an enthusiastic fan and
admirer of the General.

“The presentations to our founder

“Civic Leaders Day” gave the Tacoma, Wash., Chapter a chance to show members of
that metropolitan community what airpower is all about. Shown here are some of the
thirty-two community leaders who took part in the gathering at nearby McChord AFB.
The event was hosted by the 62d Military Airlift Wing, one of whose aircraft makes a

officials contacted the seven former

striking backdrop for this photo.

|y

AFROTC
WELCOMES

MR SAM E KEITH
PRESIDENT,

AIR FORCE
AQQNCIATION

During his recent visit to Maxwell AFB, Ala., AFA National President Sam Keith, Jr.,
right, was welcomed to AFROTC headquarters by Commandant Brig. Gen. Richard
Hearne. AFROTC, with 132 detachments on college and university campuses
throughout the country, is the source of about fifty-five percent of the new Air Force
officers commissioned each year.
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and founding member were a sur-
prise and really came off well,” Mrs.
duCellier said.

The Military District of Washington
provided a multiservice color guard,
and Sergeant Major Walter C. Knauss,
Post Sergeant Major from Fort Lesley
J. McNair, introduced the Golden
Knights.

The most poignant part of the eve-
ning came when the lights were
dimmed and representatives from
each service went on stage. Each
branch was represented by one sol-
dier in dress uniform and another in
working uniform flanking their re-
spective service flags. As each branch
was spotlighted, Mrs. duCellier read a
brief history of that service. Then the
representatives on stage were intro-
duced. After the last introduction, the
audience stood, and all joined in sing-
ing “America the Beautiful.”

“The other branches of the armed
forces were pleased that AFA wanted
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to include them in this program. They
told me this many times and went out
of their way to be helpful,” Mrs. du-
Cellier said.

“Even though we had such a short
time to prepare for this dinner, we
wanted it to be memorable. Most im-
portant, we were in the midst of our
base membership drive and wanted to
let the enlisted people know that AFA
is for them, too. Judging from the
comments we received, | think we
succeeded in doing that,"” she said.

That message wasn't lost on the
community, either. Nearly 300 people
turned out for the Anthony Chapter
Salute and anniversary celebration.

Attendees included a number of the
Tuskegee Airmen; Mrs. Noel Parrish;
Col. and Mrs. Fred Cherry; Prince
Georges County Police Chief Michael
Flaherty; Prince Georges County
Sheriff James Aluisi; VFW Post 9619
Commander Dave Watt; Maryland
AFA President Bill Reynolds; Nationai
Vice President/Central East Bill Ryon;
Ron Resh, AFA Central Maryland
Chapter President; John Kelly, AFA
Baltimore Chapter President; local
AFJROTC cadets, who served as es-
corts; AFROTC cadets from the Uni-
versity of Maryland, who counted the
event as their first AFA function; and
local business and community lead-
ers.

As for the most difficult part of co-
ordinating this successful Salute,
Mrs. duCellier cited the critical impor-
tance of getting representatives from
all four services. “But | was fortunate
in that | contacted USO World Head-
quarters, and a woman there put me
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in touch with the various Chiefs, who
took it from there. QOur own base Se-
nior Enlisted Advisor, CMSgt. Joe
Hardy, was a big help, too, and he at-
tended the dinner.”

On the Scene

Television star Edward James
Olmos, who plays Lieutenant Castillo
on the top-rated “Miami Vice" televi-
sion series, helped AFA's Homestead
Chapter raise more than $4,000 to-
ward its goal of establishing 400
Young Astronaut Chapters in the
Dade County public school system,
reports Chapter President Rudy
Gossman. The actor agreed to serve
as Honorary Chairman of the Chap-
ter’s fund drive to raise $10,000 to es-
tablish local Young Astronaut Chap-
ters because of his belief in the
importance of academics in young
people’s lives. “In his twenty years as
an actor, he has been an inspiration to
many young people throughout the
country,” Mr. Gossman noted.

couraged attendance by former
Eighth Air Force members as well as
those interested in viewing authentic
footage shot during the war, reports
Chapter President Charles Crouch.

Florida AFA Vice President Roy
Whitton showed AFA’'s on-base mem-
bership-recruiting slide show to the
Avon Park Kiwanis Club, and the reac-
tion was good, he reports. In his intro-
duction, Mr. Whitton highlighted lo-
cal Chapter activities and made a
pitch for the Club to join as an AFA
Community Partner.

AFA’s Paul Revere Chapter in the
Boston area has been riding high with
many excellent activities. Chapter
President Bill Lewis and his officers
and executive council developed a
year-long plan that has included mis-
sion-oriented activities every month.
Meetings have featured Col. J. J. Col-
ligan, who gave an update on the
Joint STARS program, and Col. J. R.
Johnson, Commander of USAF Geo-
physics Laboratory, who discussed

Frank Kendall I1i, from the Office of the Under Secretary of Defense for Research and
Engineering, here addresses a symposium on the Air Defense Initiative (ADI). The
event was cosponsored by the Air Force Systems Command’s Electronic Systems
Division, Hanscom AFB, Mass., and AFA’s Paul Revere Chapter.

In other Florida AFA news, Jerry
Waterman Chapter President Joe
Lampariello seized the opportunity
to affiliate Col. (Brig. Gen. selectee)
James L. Jamerson, incoming 56th
Tactical Training Wing Commander,
with the Chapter at a reception wel-
coming the new Commander to his
assignment at MacDill AFB, Fla., ear-
lier this year.

“Target for Today,"” a film documen-
tary of the famed “Mighty Eighth” Air
Force, was the carrot that attracted
members and guests to the Florida
Highlands Chapter meeting in March.
The event was publicized in an article
in the Sebring, Fla., News, which en-

the Laboratory’s responsibilities and
key programs. In cooperation with
AFSC's Electronic Systems Division
(ESD), the Revere Chapter cospon-
sored the annual awards ceremony at
Hanscom AFB, Mass., which honors
top military and civilian profession-
als. The Chapter provided $100 sav-
ings bonds and AFA Citations to all
honorees.

The event was well-attended by
both the military and civilian sectors,
including officials from the Boston
Area Chambers of Commerce. An-
other distinguished guest was AFA
Under-40 National Director Maureen
Gavin. Among other activities, the Re-
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vere Chapter cosponsored a sympo-
sium with ESD on the Air Defense Ini-
tiative (ADI), a concept that involves a
layered network of surveillance,
tracking, and engagement systems to
counter the threat posed to the US by
strategic bombers as well as by air-

INTERCOM

More than 300 people turned out to hear one-time CINCSAC and former AFA
Executive Director Russell E. Dougherty, right, address AFA’s Montgomery, Ala.,
Chapter during the Chapter’s kickoff luncheon for its local membership drive. Here
General Dougherty is shown with Air University Commander Lt. Gen. Truman
Spangrud, far left, and Chapter President Bowen Ballard.

James P. Grazioso,
1915-87

James P. Grazioso of West New
York, N. J., a permanent member of
AFA 's Board of Directors, died June
12 after a heart attack. He was sev-
enty-one. A veteran of three and a
half years of service in the AAF as a
radio operator during World War Il
he joined AFA in 1953, subsequently
serving as Chapter President, New
Jersey AFA President, National Vice
President for the Northeast Region,
and—for twelve years—as a mem-
ber of AFA’'s Board, becoming a per-
manent member in 1983. A roofing
and sheet-metal contractor, Mr.
Grazioso headed his own firm, Par-
amount Roofing Co., Inc.
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and sea-launched cruise missiles.

More than 300 people turned out to
hear former CINCSAC and AFA Exec-
utive Director Gen. Russell E. Dou-
gherty, USAF (Ret.), address AFA’s
Montgomery Chapter during its
kickoff luncheon for the local mem-
bership drive, reports Chapter Presi-
dent Bowen Ballard . . . H. Lake
Hamrick, AFA National Vice Presi-
dent/Southeast Region, recently pre-
sented the National Security Affairs/
Force Employment Award for Class

W

SMSgt. James E. Craig Ill, left, from Hq., Air Force Inspection and Safety Center, here

87-C to SMSgt. James E. Craig Il of
the Air Force Inspection and Safety
Center, Norton AFB, Calif.

Mobile Chapter officials recently -
honored three outstanding cadets'as
the best in 1987 at an awards banquet.
Selected by their respective organiza-
tions for the Mobile Chapter honors
were Cadet 1st Lt. Michael A. Steg-
ner, Mobile Civil Air Patrol Squadron,
Cadet Lt. Col. Kevin Kearney, Bald-
win County Civil Air Patrol Squadron,
and Cadet Maj. Vern Cresap, Foley
High School AFJROTC detachment.
“We present these honors each year
to generate public awareness and ap-
preciation for young people here who
devote much time and effort to im-
prove their skills and education to
better serve our nation in the future,”
said Mobile Chapter President Bobby
Case, who served as banquet master
of ceremonies.

The guest speaker for the event, re-
ports Dr. Frank Lugo, longtime na-
tional and local AFA leader, was Lt.
Gen. Truman Spangrud, Air Univer-
sity Commander. General Spangrud
described the multipurpose educa-
tional mission of the Air University
and highlighted the many achieve-
ments of the Air Force in developing
in its personnel the technical and pro-
fessional skills that are so essential to
the defense of the nation.

AFA’s Far West and Rocky Mountain
Regions sponsored a “Salute to
Peacekeeper” that included a sympo-
sium on the ICBM systems and tech-
nologies and a banquet. The Peace-
keeper team, including the Ballistic
Missile Office of Air Force Systems
Command, Peacekeeper associate
contractors, and related government
agencies and contractors, was hon-
ored with the “National Defense Dis-
tinguished Achievement Award” in

{

accepts AFA’s National Security Affairs/Force Employment Award for Class 87-C from
H. Lake Hamrick, AFA National Vice President for the Southeast Region. AFISC, one of
USAF’s separate operating agencies, is headquartered at Norton AFB, Calif.
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This year marks the fortieth anniversary of the
Air Force as a separate service. Our 1987
Convention celebrates this historic milestone.

CONVENTION ACTIVITIES INCLUDE

— Opening Ceremaonies
Keynote Address:
Hon. Caspar W. Weinberger
Secretary of Defense

— Aerospace Educalion Foundation Luncheon
Honoring Distinguished Americans with
Doolittle and Eaker Fellowships

— Business Sessions
Address by:
Hon. Bill Chappell, Jr.
Chairman, Subcommittee on Defense
Appropriations
United States House of Representatives

— Secrefary’s Luncheon
Hon. Edward C. Aldridge, Jr.

AFA’s

1987 National
Convention
and
Aerospace
Development
Briefings and
Displays

AFA Salutes the Fortieth

Secretary of the Air Force ; :
e Anniversary of the Air Force

— Annual Receplion
— AEF/NSIC Roundtable

“The USSR’s New Look: Implications for

the Free World”’
— Chiet’s Luncheon

Gen. Larry D. Welch

Chief of Staff, US Air Force
— Air Force Anniversary Dinner Dance

Salute to the Air Force Fortieth
Hotels available other than the Sheraton
Washington are: Normandy Inn, 2118 Wyoming
Ave., N.W.,, Washington, D.C. 20008. Phone SHERATON WASHINGTON HOTEL
(202) 483-1350. Connecticut Avenue Days Inn, SEPTEMBER 14— 17
4400 Connecticut Ave., N.W., Washington,
D.C. 20008. Phone: (202) 244-5600. (202/328-2000)

ADVANCE REGISTRATION FORM
AIR FORCE ASSOCIATION NATIONAL CONVENTION & AEROSPACE DEVELOPMENT BRIEFINGS & DISPLAYS
SEPTEMBER 14-17, 1987 SHERATON WASHINGTON HOTEL WASHINGTON, D.C.
Type or print Please reserve the following for me:
[ Current Registration Packets @ $115 each . 3
NAME - Includes credentials and tickets to the foﬂowrng Convenmn functions:
{Frink s des¥ed lor pamg badge} Secretary's Luncheon
TITLE Chief's Luncheon
Annual Reception
AL ATION e e NN ey e B oy el Sy e € e Bl i T
Tickets may also be purchased separatefy for the following:

ADDRESS O AEF Luncheon @ $44 each . .8

CITY, STATE, ZIP

[ Secretary’s Luncheon @ $44 eacn. REASYL

NOTE: Advance registration and/or ticket purchase must be accompanied O Annual Reception @ $44 each
by check made payable to AFA. Mail to AFA, 1501 Lee Highway,

Arlington, VA 22209-1198.

Current Registration Fee (after September 1) $125.
Please indicate where you have arranged to stay during the Convention. Total amountenclosed . . ............c..cvvvennn $

[ Chief's Luncheon @ $44 each ... .... .. $
......... 3
O Anniversary Reception & Dinner Dance
@%98each ...........c..covuun. 3
Total for separate tickets. ............. 8 8




Innovation

HOW TO SQUEEZE 140,000 POUNDS

INTO 1,500 FEET.

At an unusually short airstrip,
seventy tons of aircraft and payload
fly over a 50-foot obstacle, touch down
and stop. It’s possible because of an
aerodynamically efficient STOL con-
figuration that includes a drooped
leading edge, double-slotted flaps,
spoilers, high-sink-rate landing gear,
and large control surfaces directed by
an advanced fly-by-wire digital flight
control system. The result is a 47%
reduction in landing distance over the
minimal 2,800 feet required by today’s
standard C-130H Hercules. It’s a dra-
matic improvement in airlifter utility.

But it's just one of the capabili-

Since 1984 this unique aircraft has been }
evaluating technologies essential to
the Advanced Tactical Transport of J
the future. To optimize STOL perfor-
mance and maximize survivability
in combat, the HTTB tests large
electronic displays, head-up displays,
ni%‘ht-vision— goggle-compatible
lighting, threat management systems,
voice input and output, mission
computers and side arm controllers,
It does it all in the most important
environment of all: actual flight.

A new generation of aircraft is
coming, Lockheed’s HTTB is help-
ing ensure that much of what these
designs carry will already be proven
technology.

ties being evaluated by Lockheed in ?Lod‘heed_ Gea,-gja

Giving shape to imagination,

its High Technology Test Bed (HTTB).




recognition of “the technical and
management excellence in design,
development, manufacture, test, and
deployment of the Air Force Peace-
keeper ICBM Weapon System, below
cost and ahead of schedule, resulting
in an Initial Operating Capability on
December 19, 1986.” ]

Coming Events

August 7-9, Arkansas State Con-
vention, Fayetteville ... August
7-9, Virginla State Convention,
Fredericksburg . . . August 19, Del-
aware State Convention, Dover
AFB . .. August 20-23, California
State Convention, Vandenberg
AFB . .. August 21-23, Utah State
Convention, Salt Lake City . . . Au-
gust 28-30, Arizona State Conven-
tion, Sedona. . . August 29, lllinois
State Convention, Glenview NAS,
Chicago . .. August 29, Indiana
State Convention, Fort Wayne . . .
September 14-17, AFA National
Convention and Aerospace Devel-
opment Briefings and Displays,
Washington, D. C. . . . September
25-26, North Dakota State Conven-
tion, Minot.

UNIT
REUNIONS

Air Rescue

Air Rescue members will hold their re-
union at Waikiki Beach, Hawaii, on Sep-
tember 22-25, 1987. Contact: Shad Shad-
dox, 222 Greycliff, San Antonio, Tex.
78233. Phone: (512) 656-0306.

Lockbourne AFB Officers

Officers assigned to Lockbourne AFB,
Ohio, during the 1950s (SAC era) will hold
their twelfth reunion on October 8-11,
1987, at the Twin Bridges Marriott Hotel in
Arlington, Va. Contact: Col. Harry E. Ford,
Jr., USAF (Ret.), 205 Yoakum Pkwy., #1212,
Alexandria, Va. 22304. Phone: (703)
751-7152.

Retired Air Force Musicians

Retired Air Force musicians will hold a re-
union on September 7-9, 1987, in San An-
tonio, Tex. Contact: Bill LaBrutta, 1111
Bayhorse, San Antonio, Tex. 78245.
Phone: (512) 674-6317. Jim Lantz, 1202
Bayhorse, San Antonio, Tex. 78245.
Phone: (512) 675-2424. Jim Roland, 914 S,
Duane, El Reno, Okla. 73036. Phone: (405)
262-0118. Herman Vincent, 4126 Heyd,
Lake Charles, La. 70605. Phone: (318)
478-6091. (When writing for details, please
enclose a self-addressed stamped enve-
lope.)
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Stalags Luft IV and VI

Former prisoners of war of Stalags Luft IV
and VI will hold a reunion on October 9,
1987, in Charlotte, N. C. Contact: Leonard
E. Rose, 8103 E. 50th St., Indianapolis, Ind.
46226. Phone: (317) 546-1860.

USAFSS/ESC Alumni Ass'n

The annual meeting/reunion of the Air
Force Security Service and Electronic Se-
curity Command Alumni Association is
scheduled for September 25-26, 1987, in
San Antonio, Tex. Contact: USAFSS/ESC
Alumni Association, Hq. CESD/CC, San
Antonio, Tex. 78243-5000.

8th Air Force Historical Society

World War Il units of the Eighth Air Force
will hold a combined reunion on October
14-18, 1987, in Pitisburgh, Pa. The units
are the 2d Strategic Air Depot, 8th Air
Force Flying Control, 18th Weather
Squadron, 20th Fighter Group, 92d Bomb
Group, 96th Bomb Group, 303d Bomb
Group, 339th Fighter Group, 361st Fighter
Group, 379th Bomb Group, 381st Bomb

Group, 392d Bomb Group, 398th Bomb
Group, 446th Bomb Group, 447th Bomb
Group, 448th Bomb Group, 457th Bomb
Group, 466th Bomb Group, 492d Bomb
Group, 493d Bomb Group, and 1915th
Ordnance Aviation Company. Contact:
The 8th Air Force Historical Society, P. O.
Box 3556, Hollywood, Fla. 33083. Phone:
(305) 961-1410.

10th Combat Cargo Squadron

The 10th Combat Cargo Squadron, 3d
Combat Cargo Group, will hold a reunion
on September 1013, 1987, in Scottsdale,
Ariz. Contact: Thornton Rose, 2614 Mirror
Lake Dr., Fayetteville, N. C. 28303.

13th Bomb Squadron

Veterans of the 13th Bomb Squadron,
Fifth Air Force, who served in World War I
will hold a reunion on October 15-18,
1987, at the Holiday Inn in downtown Nor-
folk, Va. Veterans of the 8th, 89th, and 90th
Bomb Squadrons are also invited. Con-
tact: Dave Pennington, 254-B McKnight
Circle, Pittsburgh, Pa. 15237. Phone: (412)
364-5111.

24th Combat Mapping Squadron

The 24th Combat Mapping Squadron of
World War Il, based in Guskhara, India,
and Peterson Field, Colo., will hold its first
reunion on September 10-13, 1987, at the
Ramada Hotel in Wichita, Kan. Contact:
Howard F. Fleischer, 5749 Palm Beach
Blvd., Lot 247, Fort Myers, Fla. 33905.
Phone: (813) 694-0318.

A Military Retirement
Life Care Community

For those Retired Officers, who gave unselfishly theirtime and
talents, we invite you to come home to Air Force Village West.
Located overlooking the March AFB Golf Course in Riverside,
CA. Air Force Village West offers a unique Life Care Plan that
protects you from the rising costs of Health Care. A one time
entry fee (refund options available up to 95%) entitles you, your
choice of living unit, use of all amenities, maid service, security,
a 24-hour on-site Personal Care Unit and Skilled Nursing
Facility that will give you peace of mind to enjoy all that
Southern California Retirement living can offer

Please send me additional information.

Name Rank & Service
Address
City State Zip
Telephone (800)
Mail to: Air Force Village West
100 Village West Drive,
Riverside, CA 92508
or call
direct: (714) 656-6781
Toll Free:  (800) 992-4045 In CA (800) 331-5236

Please ask for operator 308. This is an answering service only.
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FOR THE \

COLLECTOR...

Our 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.

Mail to: Jesse Jones Industries
499 E. Erie Ave., Dept. AF
Philadelphia, PA 19134

Pleasesendme _______ 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

\_ _/

UNIT
REUNIONS

Readers wishing to submit reunion
notices to “Unit Reunions” should
malil their notices well in advance of
the event to "Unit Reunlons,” AR
Foace Magazine, 1501 Lee High-
way, Arlington, Va. 22209-1198.
Please designate the unit holding
the reunlon, time, location, and a
contact for maore information.

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 Farce 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
116

Class 43-A-1

Pilot Class 43-A-1 of Mather Field, Calif.,
will hold a reunion on September 25-27,
1987, at the Beverly Garland Hotel in Sac-
ramento, Calif. Contact: Jay Craddock,
1448 Fallen Leaf Lane, Los Altos, Calif.
84022. Phone: (415) 968-5040.

43d Bomb Group

Members of the 43d Bomb Group, includ-
ing the 63d, 64th, 65th, and 403d Bomb
Squadrons, will hold a reunion on Septem-
ber-2—6, 1987, at the Bossier Sheraton
Motel in Bossier City, La. Contact: Bob
Beaudean, 307 Jacquelyn St., Bossier City,
La. 71111. Lloyd Boren, 102 Beechwood,
Universal City, Tex. 78148. Phone: (512)
658-5978.

56th Troop Carrler Squadron

The 56th Troop Carrier Squadron will hold
a reunion on November 5-8, 1987, at the
Airport Hilton Hotel in Nashville, Tenn.
Contact: Lt. Col. James V. Tucker, USAF
(Ret.), 418 Spaceway Dr., San Antonio, Tex.
78239.

58th Alr Service Group

Members of the 58th Air Service Group,
Fifth Air Force, will hold a reunion on Au-
gust 28-30, 1987, in Waycross, Ga. Con-
tact: Ray A. Wilkins, 1304 Heritage PI.,
Morgantown, W. Va. 26505. Phone: (304)
599-4145.

58th Bomb Wing Ass'n

The 58th Bomb Wing, Twentieth Air Force,
will hold a reunion on August 31-Septem-
ber 4, 1987, at the Landmark Hotel in Las
Vegas, Nev. Contact: Ray Tolzmann or
James W. Robinson, Rte. 2, Box 2802,
Melrose, Fla. 32666. Phone: (904) 475-
2035.

97th Bomb Group

The 97th Bomb Group will hold a reunion
on September 23-26, 1987, at the
Stouffer’s Hotel in Dayton, Ohio. Contact:
1st Lt. James P. Brown, USAF, 340th Bomb
Squadron/CCE, Blytheville AFB, Ark.
72315, or Clarence Hammes at (501)
794-2615.

310th/311th/312th Ferrying Squadrons
Members of the 310th, 311th, and 312th

Ferrying Squadrons will hold a reunion in
October 1987 in San Antonio, Tex. Con-
tact: Paul F. Shorts, 1903 22d St., Lake
Charles, La. 70601.

339th Fighter Squadron Ass'n 2
The 339th Fighter Squadron will hold a
reunion on September %0-12, 1987, in
Reno, Nev. Contact: Richard Cowles, 745
Harrison, Belding, Mich. 48809. Phone:
(616) 794-2083.

353d Fighter Group

The 353d Fighter Group, Eighth Air Force,
comprising the 350th, 351st, and 352d
Fighter Squadrons, 440th Air Service
Group, and the 1260th Military Police, will
hold a reunion on September 16-19, 1987,
at the Clarion Hotel in Colorado Springs,
Colo. Contact: Charles J. Graham, The
Army and Navy Club, 901 17th St., N. W,,
Washington, D. C. 20006-3098. Phone:
(202) 628-8400.

529th AC&W Group

The 528th Aircraft Control and Warning
Group has scheduled a reunion for Octo-
ber 22-25, 1987, at Offutt AFB, Neb. Con-
tact: Col. Nester Cole, USAF (Ret.), 2732
Warwick Dr., Bloomfield Hills, Mich,
48013.

Berlin Airlift
| am looking for individuals from all ser-
vices who participated in the Berlin Airlift
and who would be interested in holding a
fortieth anniversary reunion in the Frank-
furt, Germany, area.
Please contact the address below.
Col. O. Thomas Hansen, USAF
Commander
435th Combat Support Group/CCE
APO New York 09057-5000

301st Veterans Ass'n
The 301st Veterans Association would
like to hear from former members of the
301st Bomb Group and Wing who served
in World War |l (England, North Africa, and
ltaly) and also from post-World War |l
members based at Barksdale, Lock-
bourne, and Smokey Hill AFBs. We would
like to locate individuals who would be
interested in joining the association and
attending a reunion scheduled for July
1988 in San Antonio, Tex. Widows of for-
mer members are also eligible for mem-
bership in the association.
Please contact the address below.
Billy S. McCarty
301st Veterans Association
P. O. Box 47843
San Antonio, Tex. 78265-8843

556th/6091st Reconnalssance
Squadrons
| am trying to locate members of the
556th and 6091st Reconnaissance Squad-
rons for a third annual squadron reunion
to be held in Las Vegas in 1988.
Please contact the address below.
Lt. Col. William T. Wilson,
USAF (Ret.)
2980 Stanford Lane
El Dorado Hills, Calif. 95630
Phone: (916) 933-2898
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Try PES, an auto lease-purchase plan sponsored
by AFA. Use its services to purchase a new vehicle
from the factory, a local dealer or simply to get a
price listing for comparative shopping.

The PES plan provides savings, convenience and
flexibility over retail purchasing and individual leas-
ing. PES will deliver to the dealer of your choice or
work with the dealers in your area for the lowest
price. Imports cannot be ordered from the factory,
but PES will assist you in leasing or price costing a
new foreign car, truck or van.

The New Vehicle Cost Request form can be used
to order your new domestic vehicle with all the stan-

[J check enclosed for $
PES—$7 for each new car inquiry)

(make check payable to

| wish to pay by credit card Card Holder Signalure

DB D= | — ]
I:’ @ ard Holder Name (Please Print)

=
I
I
I
I
I
|
|
I
I
I
I
I

[0 Automatic transmission 00 Manual
[0 Power brakes

[0 Power antenna (] Power door locks

[J Power mirrors [ Power windows

0O Power tailgate/trunk release

[0 Power steering

Account Numb
MastorCard g, Sard
I o . Mo.rYr.,
I
Name Rank
Address
City State ZIP
Phone: EE——— e
: ( Home Office
I New Vehicle Cost Request
: Year Make Model Body Style
I Equipment Selection
4 cyl. engine 6 cyl. ther
{ O4cyl C6eyl. O Oth
I
I
I
1

Mail the New Vehicle Cost Request form and $7 for each new car inquiry to: AFA Auto Program,
% PES, Box 208, Wauseon, OH 43567, (800) 227-7811, or in Ohio, (419) 335-2801.

dard and requested optional equipment or to work
with a dealer for the best price. Those who complete
aNew Vehicle Cost Request form also will receive a
lease-purchase quotation without cost or obliga-
tion.

Write or call for free brochure on direct purchase
of a vehicle through PES, an AFA-sponsored service.

[ Power seats: [ Driver [J Bench
[ Reclining
[ California emission

O Air conditioning

O Passenger

[J High altitude emission
[J Auto. temperature control

[ Battery, H.D. O Cooling H.D.
(0 Bumper guards [J Impact strips
O Cruise control [ Console

O Defogger, rear window

0O Door edge guards

[ Floor mats (F&R)

O Glass, tinted

[l Gauges [ Electronic gauges

[J Headlamp control [J Light group
[J Luggage rack

O Mirrors, remote LH O RH manual ] Other
[ Visor, vanity, illuminated |
[J Moldings, bodyside O Rocker panel 0 Other
[ Paint stripe ] Two-tone paint |
[J Radio, A [ AM/FM stereo O AM/FM stereo w/
cassette [J AM/FM stereo w/cassette & premium sound
1 Roof, full vinyl [J Other
[ Seat trim 1 Cloth [ Vinyl [ Leather
[J Seats, bench [J Notchback 55/45 (] 45/45
] Bucket [ Other
O Steering wheel titt ] Telescopic
O Tires, WSW [ BSW O Other |
1 Wheel covers, STD O Wire U] Other
O Wheels, aluminum O Other

[ W/S wipers, intermittent [ Rear window wipers

Additional Equipment

Based on 36 48 60 months with I

down payment
O3 1 will pay total in cash I




AFA’'s CHAMPLUS'. . . With the

Exceptional
Basic Benefits

1. Four year basic benefit. Benefits
for most injuries or illnesses are paid
for up to a four-year period.

2. Up to 45 consecutive days of
in-hospital care for mental, nervous
or emotional disorders. Outpatient
care for these disorders may include
up to 20 visits by a physician or
$500.00 per insured person each year.
3. Up to 30 days per year for each
insured person confined in a Skilled
Nursing Facility.

4. Up to 30 days per year (to a 60-day
life-time maximum) for each insured
person receiving care through a
CHAMPUS-approved Residential
Treatment Center.

5. Up to 30 days per year (to a 60-day
life-time maximum) for each insured
person receiving care through a
CHAMPUS-approved Special Treat-
ment Facility.

6. Up to five visits per year for each
insured person to Marriage and
Family Counselors under conditions
defined by CHAMPUS.

And the
New ‘Expense

Protector’ Benefit

While CHAMPUS Supplement cover-
age was originally intended to cover
the cost of medical services not pro-
vided by CHAMPUS, practitioners and
service institutions may charge fees
that are considerably greater than
those approved for payment by
CHAMPUS. And, because Supplement
policies traditionally base their pay-
ments on the amount paid by
CHAMPUS, the insured can be left
with sizable out-of-pocket expenses.
AFA's ChamPLUS® coverage includes
a special feature which places a limit
on these out-of-pocket expenses.
Called the ‘Expense Protector' Ben-
efit, this program limits out-of-pocket
expenses for CHAMPUS covered
charges in any single calendar year
to $1,000 for any one insured person

(or $2,000 for all insured family
members combined). Once those out-
of-pocket expense maximums are
reached, ChamPLUS® will pay 100%
of CHAMPUS covered charges for the
remainder of that year.

An example of the way the ‘Expense
Protector’ works follows. Assume you
are hospitalized for 35 days, that the
hospital charges you $330 per day and
that this is $75 per day more than
allowed by CHAMPUS. This would
mean that you have an out-of-pocket
expense of $2,625. With AFA’s ‘Ex-
pense Protector’ benefit, your cost
would be limited to $1,000. All covered
costs over this amount—for the whole
calendar year—would be paid by
ChamPLUS®!

It's an important benefit that can
mean significant savings to you and
your family.

Who Is Eligible?

1. All AFA members under 65 vears of age who
are currently receiving retired pay based upon
their military service and who are eligible for

benefits under Public Law 89-614 (CHAMPUS),
their spouses under age 65 and their unmam'edJ
dependent children under age 21, or age 23 if
in college.

2. All eligible dependents of AFA members on
active duty. Eligible dependents are spouses
under age 65 and unmarried dependent chil-
dren under age 21 (or age 23 if in college).
(There are some exceptions for older age chil-
dren. See “Exceptions and Limitations.”)

Renewal Provision

As long as you remain eligible for CHAMPUS
benefits and the Master Policy with AFA remains

Care CHAMPUS Pays

AFA ChamPLUS® Benefit Schedule

AFA CHAMPLUS® PAYS

Inpatient civilian

hospital care charges

For Military Retirees Under Age 65 and Their Dependents
CHAMPUS pays 75% of allowable

during any single calendar year.
Inpatient military The only charge normally made CHAMPLUS® pays the $7.55 per
hospital care is 2 $7.55 per day subsistence day subsistence fee.
fee, not paid by CHAMPUS.
Qutpatient care CHAMPUS covers 75% of out- CHAMPLUS® pays the 25% of
patient care fees after an annual allowable charges not paid by
deductible of $50 per person CHAMPUS after the deductible i
(3100 maximum per family) is has been satisfied . . . plus 100% |
satisfied. of covered charges after out-of- i
pocket expenses exceed $1,000
per person (or $2,000 per family)
during any single calendar year.

For dependents of Active Duty Military Personnel

NOTE: Outpatient benefits cover emergency room treatment, doctor bills, pharmaceuticals, and
other professional services. There are some reasonable limitation and exclusions for both in-
patient and outpatient coverage. Please note these elsewhere in the plan description.

CHAM_IQJE‘ pays the 25% of
allowable charges not paid by
CHAMPUS . . . plus 100% of
covered charges after out-of-
pocket expenses exceed $1,000
per person (or 52,000 per family)

Inpatient civilian CHAMPUS pays all covered CHAMPLUS® pays the greater of
hospital care services and supplies furnished $7.55 per day or the $25 hospital
by a hospital less $25 or $7.55 charge not paid by CHAMPUS.
per day, whichever is greater.
|
Inpatient military The only charge normally made CHAMPLUS® pays the $7.55 per |
hospital care is a $7.55 per day subsistence day subsistence fee,
fee, not paid by CHAMPUS.
QOutpatient care CHAMPUS covers 80% of out- CHAMPLUS* pays the 20% of
patient care fees after an annual allowable charges not paid by
deductible of $50 per person CHAMPUS after the deductible
($100 maximum per family) is has been satisfied . . . plus 100%
satisfied. of covered charges after out-of-
pocket expenses exceed $1,000
per person (or $2,000 per family) :
during any single calendar year.




ew ‘Expense Protector’ Benefit!

in force, termination of your coverage can occur  Coverage After Age 65 ® routine care of the newborn or well-babycare
only if premiums for coverage are due and Upon attainment of age 65, the coverage of e injuries or sickness resulting from declared
unpaid, or if you are no longer an AFA member.  members insured under CHAMPLUS® will auto- or undeclared war or any act thereof
Your certificate cannot be terminated because  matically be converted to AFA’s Medicare e injuries or sickness due to acts of
of the number of times you receive benefits. Supplement program so that there will be no intentional self-destruction or attempted
Exceptions and Limitations lapse in coverage. Members not wishing this suicide, while sane or insane

. . s automatic coverage should notify AFA prior to & tyeatment for prevention or cure of
Coverage will not be provided for conditions — p o0 s o e age 65 ! Y 0
for which treatment has been received during o alcoholism or drug addiction
the 12-month period prior to the effective date  Exclusions ® eye refraction examinations
of insurance until the expiration of 12 consec-  This plan does not cover and no payment o prosthetic devices (other than artificial
utive months of insurance coverage without  shall be made for: limbs and artificial eyes), hearing aids,
further treatment. After coverage has been in e routine physical examinations or orthopedic footwear, eyeglasses and contact
force for 24 consecutive months, pre-existing immunizations lenses
conditions w:_ll be coverepl regardless of prior e domiciliary or custodial care o expenses for which benefits are or may
treatment. Children of active duty members over o gental care (except as required as anecessary  be payable under Public Law 89-614
age 21 (age 23 if in college) will continue to adjunct to medical or surgical'treatment) (CHAMPUS)
be eligible if they have been declared inca-
pacifatedandif theyare insuredunder @ T = = o T mUEmmS i —_————— e — —
CHAMPLUSE® on the date so declared. Cover- APPLICATION FOR AFA CHAMPLUS® Group Policy GMG-FC70

age for these older age children will only be Mm“:-l:fmc;mc:rif'l:el?::::;: ﬁ;ﬁ:ﬂ

provided upon a) notification to AFA and b)

Full name of Member

payment of a special premium amount. Rank Last First Middle
Address
Number and Street City State ZIP Code
Plan 1 Date of Birth g Current Age Height Weight Soc. Sec. No.
onth/Day/Year
FOI’ Mi]itary Retirees This insurance coverage may only be issued to AFA members, Please check the appropriate box below:
and Depende“ts [J+ am currently an AFA Member. [] | enclose $18 for annual AFA membership dues
QUARTERLY PREMIUM SCHEDULE (includes subscription (514) to AIR FORCE Magazine).
PLAN & TYPE OF COVERAGE REQUESTED
In-Patient Benefits Only Plan Requested (] AFA CHAMPLUS* PLAN | (for military retirees & dependents)
glte':li:esﬂ e (Check One} [] AFA CHAMPLUS* PLAN Il (for dependents of active-duty personnel)
e a
- Coverage Requested [ inpatient Benefits Only
ﬁ:‘ 50 D;;;ﬂ;?; ?321518: 2 g’;k; A (Check One} [ Inpatient and Outpatient Benefits
ex i § 5 Person(s) to be insured [J Member Only [] Member & Children
50-54  $34.33  $ 5621 §16.34 Solagog'd Ol Worsm o ik p s
55-59  $50.32  $ 60.17  $16.34 G- 208) e e Clebouey & Sviown
1 [ Member & Spouse [ Member, Spouse & Children

60-64 $62.98 § 69.27 $16.34

In-Patient and OQut-Patient Benefits
Under 50 $33.90 § 61.02 $40.84

50-54 $46.59 $ 69.87 $40.84

55-59 364.41 £ 96.11 $40.84

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 seml-annual (multiply by 2), or annual
(multiply by 4) basis.

60-64 $77.38 $102.15 $40.84 Quarterly (annual) premium for member (age ) $
*Note: Premium amounts increase with the Quarterly (annual) premium for spouse (based on member's age} $
Quarterly (annual) premium for children @ % $

Total premium ehclosed $

It this application requests coverage for your spouse and/or eligible children, please complete the following information

Plal’l 2 for each person for whom you are requesting coverage,
For Dependents of
Active Dl.ll)' Personnel Names of Dependents o be Insured Relationship to Member Date of Birth (Month/Day/Year)
ANNUAL PREMIUM SCHEDULE
In-Patient Benefits Only

Each
Member  Spouse Child
All Ages None $ 9.68 $ 5.94
In-Patient and Out-Patient Benefits
Al] Ages None $38.72 $29.70

(To list additional dependents, please use a separate sheet.)

In applying for this coverage. | understand and agree that (a) ge shall b flective on the last day of the
calendar month during which mtr application together wilh the proper amount is malled to AFA, I'h} only hospital

fi (both inpatient and outpatient) or other CHAMPUS-apFrwed services commencing after the effective
date of insurance are covered and (c) any conditions for which | or my eligible dependents received medical treatment or
advice or have taken prescribed drugs or medicine within 12 hs prior to the el date ol this insurance coverage
will not be covered until the expiration of 12 consecutive months of insurance coverage without medical treatment or
advice or having laken prescribed drugs or medicine for such conditions. | also understand and agree that all such pre-
existing conditions will be covered after this insurance has been in effect lor 24 consecutive months.

Date 19

F. Member's Signature Form 6173GH App.
: ® 8-87
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

|
|
|
|
|
l
|
l
l
l
l
|
|
member’s attained age I
|
|
|
|
|
I
|
I
|
|
|
|
|
|
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The new Collins GRC-171A(V)4 is a colocatable ECCM multi-channel transceiver with space-saving
frequency agile filter built right in. B This frequency agile UHF AM/FM Have Quick radio eliminates the
need for external assets, which allows the use of multiple radios in transportable shelters, control towers,

command posts and other space-limited installations. M Since the basic GRC-171 is already the standard air
traffic control radio for the Air Force, the new GRC-171AM\4 minimizes additional logistic support costs.
This new GRC-171 is also wave form adaptable for international use. B For details contact: Collins Defense
Communications, Rockwell International, 350 Collins Road N.E., MS 120131, Cedar Rapids, Iowa 52498, U.S.A.
(319) 3951600, Telex 464-435. Collins ACCD: The Electronic Combat Specialists.
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THOURS OF MISSION PLANNING
DOWN TO 30 MINUTES.

Every military pilot knows the drill: The charts,
checkpoints, weather, fuel calculations, defensive
system analysis. And especially the hours it takes.

Now there’s a better way. Our computer-based Military
Aircraft Planning System lets aircrews plan every aspect
of a combat or training mission anywhere in the world
in a fraction of the time previously required.

The reference data needed is in the computer.
Interactive color graphics show basic geography with
contours and population centers; navigation aids,
corridors and checkpoints; even hostile defenses with
radar terrain masks. As the mission planner develops
the route, he gets a comprehensive analysis of his

aircraft’s performance, necessary navigation

information, and an evaluation of the plane’s ability to
penetrate. Within minutes he can revise the route to
minimize exposure to hostile defenses.

The system not only cuts hours off planning time, it
can cut attrition rates as well. Operational simulations
in Europe predict a 31% increase in mission success with
the system.

The Military Aircraft Planning System. We've needed it
for a long time, and now it’s here. It's ready to improve
our training and our ability to fight and win.

MCDONNELL DOUGLAS

McDonnell Douglas Astronautics Cnm any
Mission Planning Systems, P.O. Box
St. Louis, Missouri 63166, Tel: 314 233 0478





