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ONLY THE VERY BEST WILL
FLY THEM, ONLY THE VERY
BEST SHOULD BUILD THEM.

From Wildcats and Hellcats to Intruders and Tomcats, Grumman fighter and attack aircraft have
fortified carrier airwings for more than 60 years. Now it’s time for the next generation of strike
aircraft—the AX, with long-range, all-weather precision attack capability.

For the next 50 years, no existing or planned aircraft will have the advanced features, combat punch,
and mission flexibility of the AX. An affordable, versatile, :
multi-service AX is the means to meet our nation’s need I
for a strike aircraft. It's the future of Navy aviation.

And your Grumman-Boeing-Lockheed team will |«
ensure the best combination of strengths for the job. 4 '

Boeing offers expertise in avionics integration and [0, I "
composites. Lockheed, builder of the remarkable eleleclClRE |||
F-117, excels at stealth technology. And Grumman |
brings a unique talent to the
task ahead, having built GRUMMAN
the only true all-weather, BOEING
medium-attack aircraft

the Navy has operated. LOCKHEED
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By John T. Correll, Editor in Chief

Battle of the Ban

hree days before his inaugura-

tion, Bill Clinton met with his
aides to approve a strategy to allow
declared homosexuals in the armad
forces. Within the week, however, tne
plan, drafted by Defense Secretary
designate Les Aspin, leaked to the
press.

Public protest was immediate. It
swept virtually everything else off tne
agenda in official Washington. Tele-
phone calls—hundreds of thousands
of them, overwhelmingly in disagree-
ment with the President—swampzad
White House and Capitol Hill switch-
boards. Democratic leaders in Ccn-
gress warned Mr. Clinton that leg s-
lative support for his plan would se
thin.

The blow the Administration fzlt
most was from Sen. Sam Nunn (D-
Ga.), chairman of the Armed Services
Committee. In a ringing speech to
the Senate, he recited a long list of
unanswered questions about the ef-
fect on military readiness, morae,
discipline, recruiting, and retenticn.
He said he would hold hearings in
March and that “the people who will
be most directly affected,” men and
women from the ranks of the armzd
forces, would have a chance to state
their views.

President Clinton has modified his
tactics. The ban on gays in the mili-
tary remains in effect (although re-
cruits will not be asked about thair
sexual orientation) for six months
while “practical problems” are ex-
plored. By July 15, Secretary Aspin
is to submit a draft executive orcer
that would lift the ban. Mr. Clinton,
demonstrably grieved by the compro-
mise, declared, “| haven’t given up
on my real goals.”

Miiitary leaders have told the Presi-
dent that they believe removing the
ban will do enormous damage to troop
morale and unit integrity. Veterans
groups, representing millions of peo-
ple who have served in the milita-y,
have cautioned Mr. Clinton that he is
building a disaster.

To a degree that nonveterans may
not comprehend, military life is differ-
ent from a civilian job. The govern-
ment determines where the troops

2

go, where they can reside, and, in
many instances, witn whom they share
close quarters. Unlike civil an work-
ers, they cannot quit and eave, no
marter how intolerable they find the
circurr stances. "What accommodation,
if any, should be made to a hetero-
sexual who objects to rooming or shar-
ing bathroom facilities with a homo-
sexual?” Senator Nunn asked.

Lifting the ban on gays
would knock the
armed forces for a very
big loop for a very
long time.

No one seriously doubts the im-
portance of morale and unit integrity.
It is also generally recognized that
the cohesiveness of a military unit
depends principally on the loyalty and
regard that members have for each
other. President Clinton seems ready
to sacrifice these considerations for
what he perceives as a greater good.

As President Clinton, Senator Nunn,
and others remind us, nomosexuals
have served and are serving today in
the armed forces. Few of them, how-
ever, insisted on announcing their
orientation. It was nct a big issue.
Mr. Clintcn’s determination to lift the
ban is converting a lot of people from
passive acceptance to active cpposi-
tion. They aren’t su-e where his policy
is heading, and they don’t believe
that ha is sure either.

Mr. Clinton emphasizes that the
only change he proposes is freedom
for homosexuals to declare them-
selves. Rep. Barney Frank ({D-Mass.)
says that “there are not gcing to be
gay pride parades on bases.” These
assurances are not convincing.

Mr. Clinton insists that homosexual
rights are fundamental and undeni-
able. If so, on what basis will he
abridge them? If the right is that fun-
damental, then what precludes gay

pride parades? How could hcmosexu-
als be prohibited from public displays
of affection of the kind allowed for
heterosexuals? If homosexual part-
nerships have legal stand ng—and in
some jurisdictions they do—is there
an entitliement to family housing?

Gay rights activists sneer at ques-
tions like these, but a mainstream
objective of the gay rights movement
in society at large is the sezuring of
precisely such rights. Furthermore,
the real reason why many activists
are attacking the military ban is to
advance that broader gay movement,
not to establish their richt to bear
arms in the nation’s defense. A Janu-
ary 14 Congressional Research Ser-
vice report noted the “argument” that
“recognition by a major federal insti-
tution, i.e., the military, would enhance
and provide support for greater rec-
ognition of homosexuals’ rights.”

Admission to the armed forces is
not automatic for all citizens. The Air
Force, for example, accepts only
about a third of those who seek en-
listment. The services cannot—and
do nol—uviolate legitimate civil rights
in deciding which applicants to turn
away. In Mr. Clinton’s view, homo-
sexual discrimination is on & par with
racial discrimination. Thal, however,
is a political assumption, not a prin-
ciple that has been either established
or accepted by the public.

To still the protest and avoid a de-
feat by Congress, Mr. Clinton will now
study the kinds of questions posed
by Senator Nunn, but he does not
seem very interested in tke answers.
The new President has yet to dem-
onstrate convincingly that defense
and the armed forces count for much
in his estimation.

Senator Nunn put it well: “When
the interests of some individuals
bear upon the cohesion and effec-
tiveness of an institution on which
our national security depends, we
must move very cautiously.” If the
President refuses to heed that warn-
ing, he is going to knock the armed
forces for a very big loop for a very
long time. Once the damage is done
and apparent, the opportunity to avoid
it will have passed. |
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Pampa 2000:
the low risk JPATS solution.

Compared to other JPATS contenders,
the Vought Pampa 2000 offers
low risk without compromising
performance. It’ a proven trainer aircraft—
in production and in service—that will require less
missionizing than any of its competitors.

The Pampa 20005 engine already has a proven record
for low life cycle cost. The Garrett TFE 731-2 has
accumulated more than 10 million
hours in commercial use worldwide
and more than one million hours in training
missions. Plus, it’s already in the Air Force inventory.

Bendix-King avionics in the Pampa 2000 are also proven
and in use in the world’s most sophisticated business jets.

Result: A quality aircraft—{rom a company with a solid track record in integrated product
development and a successful history of managing total
programs from start to finish. The Vought Pampa 2000 is
the low risk JPATS option—ready today—to handle the

training requirements @ yought

of the 21st century.

aircraft cormpany

Pampa 2000 JPATS Team: Vought Aircraft « FMA « AlliedSignal « UNC ¢ Loral



Limited Objectives

Mr. Correll made many cogent poirts
in “Tinkering With Deadly Force” [Jan-
vary 1993 “Editorial,” p. 2], but they
had little to do with Rep. [now DoD
Secretary] Les Aspin’s equally sen-
sible remarks. Mr. Correll’s fear seems
based more on how people might mis-
interpret the Limited Objectives idea
than on the idea itself. It’s good to
warn us against dirty bath water, but
let’s not throw out the baby.

The Persian Gulf War, which Mr.
Correll cites as an exemplar of the
Weinberger criteria, is also a classic
case of limited objectives. We did not
seekto conquer Iraq, only to expel the
Iragis from Kuwait and to cripple their
offensive capability.

Fortunately, the Limited Objectives
idea is not inherently incompatible
with Weinberger's criteria, as Mr.
Correll implies.

“Limited objectives” need not be
code for casual or reckless warfighting.
Limited objectives need not be fuzzy
cnes, and they are less likely -0 spawn
“open-ended commitment” than un-
limited ones are. (One beauty of
airpower and seapower lies precisely
in our ability to use them without get-
ting locked in.)

Mr. Correll cites the Bay of Pigs,
Vietnam, and Desert One as failures
of the Limited Objectives school of
thought. Let’s also remember the Ber-
lin Airlift, Lebanon 1958, the Congo
1962, and Libya 1986, not to mention
such foreign examples as the Entebbe
rescue.

In The Conduct of War, 1789—-1961,
J. F. C. Fuller demonstrated convinc-
ingly that only limited wars are genu-
inely winnable. Les Aspin may be
wrong to say the US military has for-
gotten this, but he is surely not wrong
to insist that we remember it.

Harry F. Noyes Il
San Antonio, Tex.

It was with trepidation that | read
“Tinkering With Deadly Fo-ce.” Al-
though | share many of Mr. Correl’s
concerns about the incoming Admin-
istration, | cannot share his evalua-
tion of airpower.

The Air Force struggled to gain its

independence from the Army in large
par:because the prophets of airpower
believed that our medium was unigue.
The "Strategic Bombing” doctrine—
which is still expressed in much of our
thinking—was not only the indepen-
dent application of airpower but also
the application of independent air-
power. . . .

In every conflict prior to Desert
Storm. US airmen laborad under the
yoke of A-my management. Unfortu-
nately, the Air Force also suffered
from years of self-imposed dogma.
Qur failure to understand airpower
thoroughly and to live up to our claims
in World War Il, Korea, and Vietnam
bred skepticism. Was this because cf
poorly defined ends or poorly defired
means?

President Eush and Secretary Che-
ney kept their hands off nuts-and-
bolts military issues, bu: it was more
important that we were led by Gen. H.
Norman Schwarzkopf, an Army of-
ficer who understood and appreciaied
airpower. Equally important, the Air
Force finally gathered thinkers and
planners who undersiood the applica-
tion of independent airpower. In short,
the US Air Force finally lived up to its
claims.

Where do we go from hers, Mr.
Correll? Since the end of World War
I, we've operated with limited objec-
tives—don’t go north of the Yalu, no
B-52 strikes in North Vietham—im-
posed by elected officials and military
leaders alike. Most likely, ualess un-
conditional surrender is the objective,
all future wars will have limited objec-
tives.

Do you have a comment about a
current Issue? Write to “Letters,”
AR Force Magazine, 1501 Lee
Highway, Arlington, VA 22209-
1198. Letters should be concise,
timely, and preferably typed. We
cannot acknowledge receipt of let-
ters. We reserve the right to con-
dense letters as necessary. Un-
signed letters are not acceptable.
Photographs cannot be used or
returned.—THE EDITORS

Since 1776, the Army, the Navy,
and the Marine Corps have been sent
into harm’s way in response to na-
tional leaders’ calls 10 obtain limited
objectives. Excursions, from minor
ones, such as the 1919 Marine land-
ing to guard the US Consulate during
the Greek occupation of Constan-
tinople, to major ones, like the 1950—
53 Korean War, have tapped US forces
to obtain limited objectives. An hon-
est assessment will show successes
and failures. The lesson is that our
sister services have served as instru-
ments of diplomacy. They benefited
from certuries of tradition and a pen-
etrating knowledge of their own means.

The Air Force must prepare itself
to face any task, despite severe cut-
backs and unhealthy force reductions.
We must understand our means to
achieve limited objectives or uncondi-
tional surrender. We must not stray
from the reality of the application of
independent airpower.

Maj. George R. Gagnon,
USAF
Montgomery, Ala.

Bravo to John Correll for “Tinkering
With Deadly Force.” The mispercep-
tions people have about military pro-
fessionals boggle my mind.

| have been questioning co-work-
ers about their reactions to the media
scene on the beach in Somalia as our
troops came ashore. Nearly everyone
agreed the press looked stupid, but
many people blame the military in
words that | find surprising and worri-
some.

These people are quic< to assert
that the military manipulates the truth.
Some said the military staged the
event in prime time to earn brownie
points at budget crunch time. Others
wanted the military brass in Washing-
ton court-martialed for manipulating
the press. . ..

| find this kind of attitude prevalent
in a wide range of discussions about
foreign policy and international secu-
rity. People are prone to go to ex-
tremes right away and very slow to
acknowledge that most military plan-
ning is done at a far remove from the
extremes. Too many people have seen
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Interceptor

Defense Suppression

Tactical Strike

Armor Attack

Night Attack

Precision Strike

Reconnaissance

BUY AN AIRPLANE,
GET AN AIR FORCE.

In these days of tightening defense No matter what the mission, air-to-air,
budgets, air forces are demanding more from air-to-ground, or air-to-surface. No matter
their aircraft programs. Pound for pound, what the weather, day or night. No matter
dollar for dollar, no other fighter in history has what the tactic.
delivered more than the F-16. It simply Getting the job done.

Zz;ftc})lrirrrllgs gllg)er(: Ii‘;.)tlefrlsi eWs.ith more reliability than m ’;,6
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too many B movies and soap operas,
and too few have seen the realities of
military planning and operations.
This lack of experience ought to be
considered. Our military leadership is
well advised to speak up and speak
out at every opportunity. Our military
leaders should not sit back and think
that the word has gotten out.
Edward S. Marek
Reston, Va.

Homosexuals in the Military

| am concerned about the situation
highlighted under the subhead "Con-
troversy Grows About Gays in the
Military." “Aerospace World" in the
January 1993 issue [see p. 15] listed
the reasoned objections of General
Powell and Senator Nunn to lifting the
homosexual ban, but their concerns
may fall on deaf ears. | believe this
issue is more potentially devastating
than the new Administration realizes.

President Clinton has assembled a
political team that he feels is qualified
to address and remedy all the con-
cerns he listed during his campaign.
At his inauguration, he also inherited
another team, the US armed forces. It
is not a new, untested team. It has
been looking after the most critical
national concerns of all—national se-
curity and survival—for more than 200
years and has done an admirable job.
On January 20, the armed forces be-
came President Clinton’s to command.

Our armed forces, built with care-
fully selected, high-grade, American
ore, have always become the finest
steel when subjected to th2 intense
heat of battle. The team is in place, it
is equipped, it is trained, and il is
combat-tested. The team offers its
new commander in chief its dedica-
tion, its valor, and the lives o” its mem-
bers, if necessary. It asks ir turn that
he not force into its makeup the un-
predictable homosexual ingrediznt
that will be extremely difficult to blend
and may in fact seriously flaw the
entire force.

We should all urge the new Presi-
dent to listen to the wise counse! of
his seasoned and successful military
commanders and to the voices of some
eight million concerned veterans. We
must implore him not to polizically ac-
commodate a small minority of horno-
sexual activists at the expense of the
sterling team he found at the ramparts
as he took his oath of office.

Victor R. Kregel
Colorado Springs, Colo.

A Sad Commentary
In the December 1992 issue of AIr
Force Magazine, Editor in Chief John

T. Correll wrote an editorial that | can
only hope was read by every thinking
person in the United States [“On Mr.
Clinton’s Watch,” p. 2]. The key sen-
tence was, “An unduly degraded US
military posture could even be a fac-
tor in stimulating crisis.” In truth, this
is a frightening future potential, but |
fear Mr. Clinton will not be listening to
those who know best. ... To me, this
is a sad commentary on the political
and mental outlook of so many citi-
zens of this country.
| can only hope that our new Presi-
dent will look for advice not from those
whose only aim is to bring down the
military but to the whole broad scope
of those who know what is right for the
US and its military future.
Maj. Robert E. Donegan, Sr.,
USAF (Ret.)
Charleston, S. C.

Currie Seconded

Three cheers for Maj. Gen. James
B. Currie’s letterinthe December 1992
issue discussing “The Aggressors’
Demise” [p. 7].

General Currie’s thoughts are right
on target. | was privileged to serve
with this outstanding officer on two
separate occasions, includingin Viet-
nam. | consider General Currie a true
military professional in every respect.
Like him, | am a complete believer
that the USAF mission is—and will
continue to be—as vividly stated on
that wonderful huge plaque on the
entrance door to the Chief of Staff's
office in the Pentagon, which read,
“The mission of the Air Force is to fly
and to fight—don’t you forget it.” That
mission statement certainly provided
me a constant reminder of why | chose
the military, and USAF in particular,
as my profession and lifelong career.

Come on, USAF leadership, wake
up! Cut out the “window dressing” and
phony image-making. Our great ser-
vice deserves your full understanding
and support of the real USAF mission
so it can be further enhanced and
pursued as General Currie has sug-
gested. | also “am trying to be loyal” to
the USAF. Each day, however, | find it
is becoming more and more difficult.

Col. Charles L. Wilmot, Jr.,
USAF (Ret.)
Winchester, Va.

More Air Races

I can’t believe Robert E. van Patten
completely omitted information about
the Mitchell Trophy Races in “Legacy
of the Air Racers” [December 1992, p.
76].

He wrote, “The 1930 Thompson
Race was the last closed-course race
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in which a serving US officer flew a
military aircraft.”

On November 17,1934, at Selfridge
Field, Mich., two closed-course races
were held. The Mitchell Trophy Race
was described as “Four laps over a
twenty-mile closed-course. Ten Boeing
P-26A airplanes racing for the John L.
Mitchell Trophy presented by Brig.
Gen. William Mitchell to be competed
for by pilots of the 1st Pursuit Group.”
That year, itwas won by Capt. Fred C.
Nelson at 216.8 mph.

The Curtiss-Wright Trophy Race
was described as “Four laps over a
twenty-mile course for a distance of
eighty miles, open to pilots of the 8th
Pursuit Group, Langley Field, Va. Six
Curtiss P-6 airplanes are expected to
compete in this eighty-mile race.” |
quote from the race’s souvenir program.

On October 19, 1935, both races
were again held at Selfridge, but the
Mitchell was increased to five laps.
The eligibility qualifications stated
that the pilot must belong to the 1st
Pursuit Group, have 1,000 hours’ fly-
ing time, be stationed at Selfridge
for a year, be a regular Army officer,
and be a first-time participant.

On October 17, 1936, the Mitchell
was held again and the Curtiss-Wright
was omitted, but the Boeing Trophy
Race was added. That was described
as a closed-course race of 9.8 miles
open tofirstlieutenants or lower ranks.
P-26 aircraft were flown, but | have no
information on winner or speed. . . .

Col. Robert A. Stone,
USAF (Ret.)
Mount Clemens, Mich.

Saddam’s Tracers

When Capt. Tim Bennett, surprised
by the volume of AAA fire coming at
him, thought to himself, "And I'm only
seeing every eighth bullet!” he was
thinking operationally, like the fighter
pilot he is [“Tim Bennett's War,” Janu-
ary 1993, p. 34]. However, Saddam
Husseindoesn’t always think that way.

Saddam not only wanted to shoot
down any hostiles that came at him;
he also wanted to impress his people.
Anybody who saw the televised dis-
play that accompanied the defense of
Baghdad might be forgiven for think-
ing that the one-in-eight ratio of tracer
to nontracer may have been modified
for propaganda effect.

As | write, Saddam’s plan is to play
off the US against the UN. White hav-
ing his emplacements in the no-fly
zones to provoke US attacks and de-
nying that any provocation took place,
he has instructed his people to give
the UN teams sent to neutralize Iraq’s
chemical warfare capability anything
they want. That way, the question of
whether he is cooperating with the UN
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If you are aware of any pending re-
ductions in force, tell those affected
that Lockheed Middle-East Services
is now offering higher compensation
and an exceptional benefits package,
including free housing and tax relief.
Anyone who will be leaving the ser-
vice and has 3+ years of C-130 ex-
perience should consider the
following opportunities for programs
in Saudi Arabia:

C-130 MAINTENANCE

e Avionics & Systems Technicians/
Instructors

e Crew Chiefs

e Flight Line, Phase (ISO) & Depot
Technicians

FLIGHT OPERATIONS

® Pilots *

¢ Flight Engineers *

* Loadmasters *

= Navigators *

¢ Training Monitors

* Requires C-130 tactical exp. & must

be instructor rated.

= rlockheed
Middle-East Services

INNOVATION: glving shape to imagination

\

o i
- PE
’/f//”///,'///// / %ﬂﬂd“‘g Officers,

Squadron Commanders and Transition
Center Professionals to spread the news
about opportunities at Lockheed.

ff/://?’vi'g Y |

SUPPORT

e Combat Control Team (CCT)
Specialists/Instructors

* Aerial Port Specialists

e Air Freight Instructors

* SPV & GPV Vehicle/Auto
Technicians

* A&P Mechanics (Jetstar/CASA)

® Safety Engineer

¢ Maintenance & Materiel Control
Specialists

TRAINING

* OJT Specialists

e Curriculum Developers
e Analysts/Advisors

¢ Platform Instructors

Please rush your resume to:
Lockheed Aircraft Service Company,
P.O. Box 33, Dept. 1-782-255,
Ontario, California 91761-0033.
Lockheed is an equal opportunity,
affirnative action employer.

is reduced to the word of a few pilots
against a roomful of UN inspectors.
For the moment, this ploy seems to
be working: The Arabs are uneasy, the
Turks want the Americans to lay off,
even the French are getting restive.
How long this will last is anybody’s
guess. If history is a guide, Saddam
will have a new policy in a few weeks.
Frank V. Holan
Putney, Vt.

The RAF’s F-4s
| would like to make two clarifica-
tions to the caption describing RAF

Wattisham F-4s inthe December 1992
“Aerospace World” [p. 14]. As partici-
pants in the Tiger Meet and “F-4 Out”
No. 74 Squadron hosted on Septem-
ber 14—17, 1992, we witnessed the
fate of the RAF’s last F-4Ms. They
were being cut up and sold for scrap.
Second, we saw No. 74’s banner
pass on to RAF Valley Hawks, a train-
ing squadron at another base. No
F-4s went to the Reserve, nor did No.
74 make the transition to Tornados.
Maj. George A. Pavlicin,

108th ARW, N. J. ANG

McGuire AFB, N. J.



The Chart Page

By Tamar A. Mehuron, Associate Editor

Air Mobility Command demonstrated
the humanitarian uses of power
projection forces in 1992. In Septem-
ber 1992 alone, AMC ran seven

relief missions concurrently. The
relief missions for Hurricane Andrew,
Typhoon Omar, and Hurricane Iniki
ended in 1992. Provide Hope Jl,
Provide Comfort, Provide Promise,
and Restore Hope are ongoing. The
dates given for these missions show
the periods for which figures are
+ available. AMC’s fleet of C-141s, C-5s,

’-)- , ) and C-130s provided the airlift.

The aircraft have seen heavy duty
since the beginning of the Persian
) ’ ! Gulf buildup in 1990.

s

Airlifters Lend a Hand

Humanitarian Missions in 1992-93

© 0 eargtensaciivered
IS ronsported

Provide Hope Il

Former Soviet Union,
June 1-November 30, 1992

Provide Relief'

Somalia/Kenya,
August 21, 1992—January 13, 993

Hurricane Iniki

Hawaii,
September 12-October 18, 1992

Hurricane Andrew Restore Hope 2

Florida, August 26—Ociober 28, 1992 Somalia,
Dacember 9, 1992—-January 14, 1993

Provide Comfort
Iraq, June 1-December 31, 1992

Provide Promise

Typhoon Omar

Bosnia-Hercegovina, Guam, September 1-25, 1992

July 15, 1992—-January 14, 1993

__Total Airlift )

10n December 18, 1992, Operatior Provide Relief was subsumed into Restore Hope and became Task Force Mombasa
under US Central Command. Show~ here through Jaruary 13 as Provide Relief for simplicizy.

2Air refueling first constituted a major part of AMC humanitarian missions in Operation Restore Hope. As of January 14,
1993, KC-135 Stratotankers had flown 964 refueling mnissions and transferred 67,560,000 pounds cf aviation fuel to
military cargo planes to and from Somalia.

Sources: Air Mobility Command -lc., Public Affairs Cffice, and USAF Update Report “Globzl React, G obal Power,”
December 1992,

-]
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B Frequency-agile radars...dense threat
environments...expanded exploitation of
the electromagnetic spectrum. Things
haven't gotten easier for the EW officer
in the 1990's.

Fortunately, advanced exciter
technologies pioneered by AIL will soon
bring even greater operational versatility
to the EA-6B and EF-111A. Digital RF
memory and direct digital synthesis will
enable the AN/ALQ-99 jammer to mimic
a signal precisely — and cover more

threats with dramatically increased power
efficiency. Inherently more reliable and
easier to maintain, these digital-based sys-
tems can be reprogrammed to counter new
and more complex threats without chang-
ing hardware...well into the next century.
Turning threats into targets — the
science of survival in electronic combat.
For further information contact:
AIL Systems Inc.
Subsidiary of Eaton Corporation
Commack Road, Deer Park, NY 11729

V- 15

SYSTEMS INC.

COMMITMENT
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rollover, and avoid incurring a 20% federal
withholding. Rollover your IRA plan that
totals $50,000 or more, and we will waive
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will pay in federal income taxes next year.
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Aerospace World

By Frank Oliveri, Associate Editor

First Armed Action of Clinton
Administration

Shortly after the new US president
was sworn in, an F-16C and F-4G
Wild Weasel of the US Air Force at-
tacked an air defense site in northern
Irag. The January 21 operation was
the first time that US forces went into
action in President Clinton’s term.

The attack took place only a few
hours after Baghdad had unilaterally
declared a cease-fire. The two US
planes had been escorting a French
Mirage F1-CR reconnaissance plane
over the northern “no-fly” zone when
they were illuminated by an Iraqi air
defense radar. The warplanes then
attacked the radar facility with AGM-
88 high-speed antiradiation missiles
(HARMs) and cluster bombs. One day
later, a second F-4G Wild Weasel
engaged the northern radar that had
illuminated the US plane. The Weasel
fired two HARMs at the site.

Even before taking office, Presi-
dent Clinton had supported a series of
attacks against Iraq and pledged to
uphold US policy toward Baghdad.

The Coalition Strikes Back

Led by US forces, the United Na-
tions—backed Gulf War coalition took
steps in January to punish Iraq for its
refusal to respond to UN demands
and honor the terms of the 1991 Per-
sian Gulf War cease-fire agreement.

The attacks were initiated by Pres-
ident Bush in the last days of his
presidency. They came after an early
January UN order to Iraq to remove
surface-to-air missiles from locations
south of the thirty-second parallel
and to stop sending aircraftinto a no-
fly zone south of the thirty-second
parallel.

In early January, US F-16C and
F-15C fighters shot down at least two
Iraqi MiG fighters that had entered the
no-fly zone.

On January 13, a combination of
coalition and USAF and Navy aircraft
bombed several SAM sites south of
the thirty-second parallel. Coalition
fighters also attacked several SAM
sitesin the northern no-fly zone above
the thirty-sixth parallel.

On January 17, US Navy warships
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President Bill Clinton was quickly initiated as Commander in Chief of US forces

when US warplanes attacked air defense sites in northern Iraq shortly after his
inauguration. The new President opted not to change US policy in the region im-
mediately, continuing to enforce the southern and northern no-fly zones over Iraq.

launched Tomahawk cruise missiles
against an Iragi factory suspected of
fabricating parts for building nuclear
weapons. Pentagon cfficials said that,
of about forty-five Tomahawks launched
at the plant, thirty-seven missiles hit
target areas.

More air attacks took place on Janu-
ary 18.

Aspin Takes Reins of DoD

The Senate swiftly confirmed Les
Aspin as President Clinton’s Secre-
tary of Defense. Mr. Aspin, chairman
of the House Armed Services Com-
mittee from 1985 to 1993, took office
January 20.

At his confirmation hearing, Secre-
tary Aspin said that he could cut the
defense budget by an additional $60
billion over five years and still finance
his Option C force-structure plan. Dur-
ing the presidential campaign, Mr.
Clinton promised to make the addi-
tional $60 billion in cuts.

Mr. Aspin said that he has long
supported placing women in combat
aircraft but that he would have to con-
fer with members of the presidential

Commission on the Assignment of
Women in tre Armed Forces before
staking out a position.

Senate Examines Impact of Gays
in Armed Services

Sen. Sam Nunn (D-Ga.), chairman
of the Senate Armed Services Com-
mittee, says committee hearings in
March will explore unanswered ques-
tions about tha Clinton Administraticn’s
plan to drop the ban on homosexuals
in the armed forces.

“When the interests of some indi-
viduals bear upon the cohesion and
effectiveness of an institution upon
which our n&tional security depends,
we must move very cautiously,” Sen-
ator Nunn declared in a major speech
January 27.

The senator expressed concern
about the impact on recruiting, reten-
tion, morale, and discipline. He said
that members of the armed forces
cannot control the units, duties, or
living quarters to which they are as-
signed and that they often live and
work with little or no privacy. “What
accommodation, if any, should be

1
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Ericsson Radar Electronics of Sweden will supply its pod-mounted Erijammer

A100 ECM training system to the Swiss Defense Tecknology and Procursment
Agency and to the Swedish Defense Materiel Administration. In the Swiss Air
Force, the A100 pod will be carried on the F-5F Tiger Il and Pilatus PC-9 (above).

made to a heterosexual who objects
to rooming or sharing bathroom facili-
ties with a homosexual?” he asked.

Senator Nunn presented a list of
other questions, including, forexamgle,
what sorts of public displays of affec-
tion would be prohibited and what
protection would be required against
harassment on the basis of sexual
oriertation. Another category of ques-
tions covered what entitlements would
accrue to homosexual couples and
whether partners of homosexual mili-
tary members would oecome eligible
for such benefits as housing and medi-
cal care.

Declaring that “these are not frivo-
lous questions,” Senator Nunn said it
was mportant to listen carefully to the
answers of all concerned, including
“the people who will be most directly
affected by any change in the current
policy, the men end women serving in
he ranks of all the military services.”

B-2 Program Advances

The B-2 bomrber program met two
challenges in December and January.
The Air Force saw successful com-
pletion of static load testing and se-
fected a remedy for a low-observable
anomaly that was discovered in flight
-esting.

In December, the Air Force inten-
sionally broke a full-scale structural
-esting airframe under 1.6 times 1he
maximum stress the B-2 is expecled
-0 see in actual flight operaZions.

Two aircraft were subjected to var-
ed structured foads created by mas-
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sive hydraulic test fixtures at Air Ferce
Plant 42 at Palmdale, Calif. One air-
frame endured the equivalent of two
lifetimes of typical flight stresses. The
other, wkich was eventually broken,
hzd previously withstood stress loads
up to 15C percent o® those expected
during B-2 operations. The comber is
built primarily of composite materials,
which are lightweight and require lzss
maintenance.

InJancary, former Air Force Secre-
ta-y Donzld Rice said the service had
decidad how to fix a problem with the
plane’'s s:ealthiness n one frequency.
The optien calls for changing scme
surfaces and treatments cf the air-
craft. The remedy, said Dr. Rice, can
be funded out of the existing $44.5
billion B-2 budget.

Dress Uniform Changes

Gen. Merrill A. McPeak, the Air
Force Crief of Staff, announced the
service's final decision to switch to a
new wocl blend service cress uni-
form. Narme tags, epaulets, metal rank
insigria, and collarinsignia have baen
eliminated.

For the past year, the Air Force has
been tesling the uniform at locations
around the country. Air Force officials
characterized the response of the
troops as “positive.”

Ona controversy concernad the use
of braided sleeve rank insignia for of-
ficers. This was proposed i1 1946 by
Gen. Carl A. "Tooey" Spaatz and Gen.
Jemes H. Doolittle. Some service per-
sennel complained that the new ver-

sion looked too much like the dress
uniform of the US Navy. General Mc-
Peak said that “the new service dress
uniform is a clean, streamlined de-
sign” and the service had “returned to
our founders for basic ideas.”

Enlisted members’ rank insignia will
return to tradition with the addition of
the star to all chevrons. The stripes
will be larger. Standard four-inch chev-
rons will be worn on outer garments
and three-and-one-half-inch chevrons
on shirts.

Women will be authorized to wear
four-inch or three-and-one-half-inch
insignia on the service jacket. The
new chevrons will also be worn on
service dress and mess dress uni-
forms, eliminating the need for a sepa-
rate, expensive mess dress chevron.

The new uniform will be offered
initially by the Army and Air Force
Exchange Service as an optional gar-
ment in 1994. Air Force uniforms will
arrive in late 1995, and the new man-
datory wear date will be late 1999.

US Presence Peaks in Somalia

Operation Restore Hope, the US
humanitarian mission in Somalia, be-
gan tapering off in January. The US
troop presence in the African nation
peaked at 24,700. The Pentagon an-
nounced first withdrawals at the end
of the month.

In the first six weeks of the opera-
tion, two US Marines were killed by
sniper fire. Two others were wounded.

Air Force C-130, C-141, C-5, and
KC-10 aircrafttransported tons of food
and equipment to the area and brought
personnel into and out of the area
[see “Chart Page,” p. 8]. As of Janu-
ary 21, US airlifters, flying as part of
Operation Provide Relief, had logged
1,763 flights while delivering 20,717
metric tons of supplies for the UN’s
fight against famine.

Air Force Rephases F-22 Program

Shortly before leaving office in Janu-
ary, Air Force Secretary Donald B.
Rice approved arephasing of the F-22
fighter program to adjust to funding
shortages, the Air Force said.

The service said the shortage of
$750 million requires phasing the fund-
ing profile over alonger period. The Air
Force cited a $285 million program cut
imposed by Congress, increased con-
tractor overhead expenses totaling
some $278 million, $97 million to ac-
count for risk factors in F-22 technical
development, $45 million in defense
management charges, and $45 million
for inflation in future years.

The Air Force said there will be no
change in the total amount budgeted
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Engineers Rick Norris (left) of Wright Laboratory, Wright-Patterson AFB, Ohio,
and Wayne Hawkins of Calspan Corp. examine a scale model of a hypersonic
cruise aircraft at Arnold AFB, Tenn. The model was tested in one of Arnold
Engineering Development Center’s supersonic wind tunnels.

for the ten-year engineering and
manufacturing development phase.
The rephasing stretches the sched-
ule of the program by one year in
order to maintain the level of con-
currency.

The F-22's critical design review
will be delayed by six months, and the
first EMD flicht will be delayed by
eleven months. The first production
aircraft deliveries and the Milestone 3
high-rate production decision will also
be moved eleven months.

Military Accident Rate Drops

The Pantagon announced in De-
cember tnat Fiscal 1992 was the saf-
estyear ever for the US military. Acci-
dental dzaths totaled 747. Defense
Secretary Dic< Cheney reported that
DoD’s aviation accident rate for Fis-
cal 1992 was 2.09 per 100,000 flying
hours.

The Army posted an all-time low
aviation accident -ate of 1.58 major
accidents per 100,000 flying hours.
Tre Air Force’s rate was 1.67, and the
Navy’'s was 2.93. A major accident is
one that causes a fatality or damage
of at least $1 million.

The greatest single threat to US
military personnel remains the private
motor vehicle, reports the Pentagon.

USAF Confirms ATC-AU Merger
The Air Force disclosed that it will
merge Air Training Command and Air
University to c-eate Air Education and
Training Command (AETC). The ser-
vice will cfficially establish the new
organization on July 1. It will be head-
quartered at Randolph AFB, Tex.
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AETC will have authority over AU
and two numbered air forces. One
numbered air force, which will be head-
quartered at Keesler AFB, Miss., will
manage technical training. The other
air force will be headquartered at
Randolph AFB and will manage flight
training.

Air University will remain at Max-
well AFB, Ala., managing professional
military education, legal and chap-
lain zraining, and the first sergeant
academy.

Guard, Reserve to Get Bombers?

In January, the Air Force initiated a
process to move some active-duty
B-1B and B-52 bombers to the Air
National Guard and Air Force Re-
serve. Some Air Reserve Component
units will convert from their current
aircraft to heavy conventional bomb-
ers in a move that Air Force officials
said reflects support of the Total Force
policy. :

Timing for the move, types of air-
craft involved, and locations will be
determined later, the service said. Final
decisions are not expected until envi-
ronmental analyses have been com-
pleted.

Space-Available Flight Now Free

Passengers can now travel free of
charge on a space-available basis
aboard aircraft owned or controlled
by the Defense Department.

The policy that required a $10 fee
for space-available flight has been
rescinded by the Defense Secretary.
The move was recommended by Com-
mander in Chief of US Transporta-
tion Command Gen. Ronald R. Fogle-
man and was agreed to by Chairman
of the Joint Chiefs of Staff Gen. Colin
L. Powell.

“As we draw down, space-available
travel is one of the benefits that makes
the turbulence of service life more
tolerable,” General Powell said.

Active-duty members make up sixty-
five percent of all space-available
passengers. Twenty-three percentare
dependents, and twelve percent are
retired personnel.

Boeing Defense & Space Group, Military Airplanes Division, is developing a new

approach for carrying weapons on existing and future tactical aircraft under a $1.7
million contract with the Armament Directorate of Wright Laboratory, Eglin AFB, Fla.
Here, a Multirole Fighter concept is shown with a common weapons carriage system.
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USAF photo by SSgi. Mark Bucher
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A1C Aaron Scanlon of the 32d

Security Police Flight, Soesterberg AB, the

Netherlands, has a cup of tea with a child at a refugee shelter in Leersum, near
Soesterberg. The 32d SPF collected nearly 1,100 toys during its sixth annual toys-
for-tots drive and donated them to the shelter.

Early Release of Officers
Continues

Under the terms of the Officer Early
Release program, more than 500 of-
ficers will be able to separate early,
though the Air Force achieved the
bulk of its Fiscal 1993 force reduc-
tions last year.

Ma;. Gen. Michael McGinty, com-
mander of Air Force Military Person-
nel Center, said that reductions this
y=ar will not be as great as in 1992
but that the drawdown is not over and
the Air Force is still seeking voluntary
reductions.

Not all are free to leave. Officers
not eligible to apply for early release
are pilots filling cockpits in the C-130,
C-5,F-4G, F-15E, and E-3. Also barred
are F-15E weapon officers and C-130
navigators.

More Oversight for Special
Access Programs

A Government Accounting Office
study, "Defense Acquisition: Over-
sight of Special Access Programs
Has Increased,” says that, despite
the increase, the Department of De-
fense still provides less oversight to
special access programs than to other
programs. DoD used waivers and ex-
emptions to limit review, documenta-
tion, and reporting requirements, ac-
cording to the study report.

GAO found that, “although finan-
cial information about special access
programs is disguised in public docu-
ments, these programs are subject to
the same resource justification, ex-
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ecution, review processes, and re-
programming rules as non-special
access DcD acquisition programs.”

Surprisingly, GAO found no major
differences between the cost, sched-
ule, and performance results of the
special access programs it looked at
and those of non-special access ac-
quisition programs.

It is widely believed tha: special
access programs perform better be-
cause they receive less scrutiny.
However, cost growth, schedule slip-
page, and performance shortfalls are
similar to those in the non-special
access programs.

Voluntary Assignment Works

The Air Force reports that its Officer
Voluntary Assignmen: System has led
to the assignment of 17,000 officers
since its inception in April 1691,

The system was begun first for op-
erations officers. Support officers were
added in August 1991. Of 17,000 re-
assigned officers, about 8,000 went
to rated officer assignments, 2,000 to
nonrated operations officer assign-
ments, ard the remaining 7,000 to
support officer assignments.

The Air Force said informal surveys
indicate that more than ninety-five
percent of those recently reassigned
are either satisfied or highly satisfied
with their new jobs. Col. Norman F.
Rathje, director of assignments at the
Air Force Military Personnel Center,
said nearly all officer vacancies are
advertised on an electronic bulletin
board accessible worldwide.

NCOs Risk Involuntary Retraining

About 600 career noncommissioned
officers will Le at risk for involuntary
retraining in the third phase of the
Fiscal 1993 NCO Retraining Program,
the Air Force said in January.

The program began in early August
with a goal of retraining 1,900 staff,
technical, and master sergeants. The
first two stages succeeded in gaining
1,300 new retraining applications, but
fifteen career fields came up short of
their goals.

C-141 in Precarious Position

Thoughthe C-141 airlifter performed
well in Operations Desert Shield and
Desert Storm, some aircraft in the
fleet are approaching an average of
45,000 “damage hours” and are expe-
riencing serious technical and struc-
tural problems, claims a new report
prepared by the Government Account-
ing Office.

GAO said that the Air Force’s on-
going Service Life Extension Program
(SLEP) is being delayed because other
projects have higher priority.

Damage hours are calculated by
multiplying regular service hours by a
factor reflecting the severity of stress
on the aircraft of different types of
flying. The deterioration of the C-141
and the slow pace of the SLEP will
reduce airlift capability, GAO said in
its report, “Military Airlift: Structural
Problems Did Not Hamper C-141 Suc-
cess in Desert Shield/Storm.”

The problem is aggravated by de-
lays in the C-17 production program.
The new lifter will not come into ser-
vice in significant numbers until the
late 1990s.

The Air Force hopes to keep the
C-141 in the inventory until at least
2010. Major work will be necessary to
prevent continued deterioration and
may require severe constraints on the
use of C-141s, GAO said.

KC-135R Displays Global Reach

On December 19, an Air Mobility
Command KC-135 completed arecord
flight from Kadena AB, Japan, to Mc-
Guire AFB, N.J., flying seventeen
hours and thirty-one minutes nonstop.
The journey of the KC-135R Strato-
tanker from the 97th Air Mobility Wing,
Altus AFB, Okla., set a new record for
a nonstop, nonrefueled flight.

The flight was held in conjunction
with a regularly scheduled Pacific
Tanker Task Force redeployment mis-
sion and set the record for aircraft in
the gross weight category of 220,460
to 330,690 pounds.

To cover more than 8,700 nautical
miles between Kadena and McGuire,
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the aircraft departed with a maximum
gross weight of 322,500 pounds—
195,000 pounds of fuel, 5,000 pounds
of mission-essential cargo, and the
flight crew.

Included in the crew were Capt. Jeff
Kennedy, mission commander/instruc-
tor pilot; Capt. Robert Kilgore, aircraft
commander; 1st Lt. John Isakson, pi-
lot; Capt. Mark Hostetter, instructor
navigator; 2d Lt. Robert Fischer, navi-
gator; MSgt. Temur “Tim” Ablay, in-
structor boom operator; SMSgt. Daniel
Deloy. instructor boom operator; Sgt.
Steven Rowland, crew chief; SrA. An-
drew Haynes, crew chief; and A1C
Jason Houk, crew chief.

C-17 Sets Seven Records

The C-17 broke seven world records
in December in a 6.2-hour flight test
over Edwards AFB, Calif.

“P-2,” the second production C-17
built, was flying a routine test mission,
evaluating the heavyweight-cruise
performance of the C-17 while estab-
lishing the records in the category of
aircraft with gross weight between
250,000 and 300,000 kilograms, or
551,150-661,300 pounds. Aircraft
gross weight is the sum of the aircraft,
fuel, and payload weights.

The seven records were set by fly-
ing a takeoff gross weight of 576,870
pounds, including a 133,422-pound
payload, to an altitude of 36,653 feet.
The C-17 also set the record for the
heaviest load carried to 6,600 feet.
The record was previously set at
67,177 pounds by the former Soviet

Union using a Tupolev Tu-160 “Back-
fire” bomber in 1989.

In Class C-1.S, Group lll, Heavy
Airplanes, the C-17 broke thz= follow-
ing former records: altitude with 77,000
pounds, 36,653 feet; altittde with
88,000 pounds, 36,653 feet; altitude
with 99,000 pounds, 36,653 leet; alti-
tude with 110,000 pounds, 36,653 feet;
altitude with 121,000 pounds, 36,653
feet; altitude with 132,000 pouncs,
36,653 feet; and greatest load carried
to 2,000 meters, 133,422 pounds.

944th Moves to Provide Comfort

The 944th Fighter Group from Luke
AFB, Ariz., deployed its F-18C fight-
ers to Incirlik AB, Turkey, to support
Operation Provide Comfort. It was the
first Reserve unit to participate with
the coalition task force, the Air Force
said.

As a part of the task force, the
944th’'s mission is to enforce the pro-
visions of UN Security Council Reso-
lution 688, issued in April 1891. The
resolution demands that Irac end the
repression of its own people and out-
lines military protection and humani-
tarian relief. In November, about 100
maintenance, aircrew, and support
personnel deployed with F-16C air-
craft from Luke to join the operaticn.

The unit provided relief to active-
duty forces who have maintained an
air umbrella over the area since April
11, 1991,

AFIT Students Excel
Three students from the Air Force

Pratt & Whitney’s new spherical convergent flap nozzle is being developed at
P&W’s Government Engines & Space Propulsion Unit as part of the DoD-NASA
IHPTET program. The thrust-vectoring nozzle has potertial applications for the
Navy-USAF A-X and the Air Force’s Multirole Fighter and STOVL fighter.
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Institute of Technology (AFIT) School
of Engineering and two from its School
of Logistics and Acquisition Manage-
ment received awards in December.

Engineering student Capt. Cynthia
Anderson was selected for the Aldrin
Award for demonstrating strong per-
sonal leadership and accomplishing
the educational objectives of AFIT in
an outstanding manner. Capt. Bruce
Anderson received the School of En-
gineering’s Commandant’'s Award,
which goes to the graduating student
demonstrating the most exceptional
individual master’s thesis research.
Captain Anderson’s thesis developed
an original concept for analyzing pat-
terns associated with infrared imag-
ery, speech, and biomedical and ra-
dar signals.

Capt. Timothy Murphy was named
the recipient of the Mervin Gross
Award, presented to the exceptional
scholar of the School of Engineering.
Captain Murphy maintained a perfect
4.0 grade point average.

The Commandant’s Award winners
from the School of Logistics and Ac-
quisition Management were Capt.
David Schaaf and Capt. Carl Scott,
for their thesis designing, developing,
and testing a prototype system to en-
hance the conduct and management
of research in the school.

LANTIRN Upgrade Sought

Aeronautical Systems Center’s
Wright Laboratory is testing an im-
proved forward-lookinginfrared (FLIR)
for the Low-Altitude Navigation and
Targeting Infrared for Night pod, ac-
cording to the Air Force. The pro-
posed LANTIRN modification will be-
gin flight testing on an F-16 early this
year at Eglin AFB, Fla.

The Air Force said that, while the
existing LANTIRN has given pilots tre-
mendous advantages, the proposed
modifications, called FLIR and Auto-
matic Cuer Technology Insertion into
LANTIRN, or FRACTIL, would pro-
vide a higher-resolution FLIR and re-
duce pilot work load by computer-
assisting target characterization and
identification. In-house Test Director
Fred Heitkamp said, “Combining an
advanced, more sensitive FLIR with
an automatic target cuer would im-
prove the quality of the cockpit dis-
plays’ images and increase target
detection ranges.”

START Il Sighed

President Bush and Russian Presi-
dent Boris Yeltsin signed START Il in
January. The radically new arms agree-
ment would reduce US and Russian
inventories of strategic nuclear war-
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Col. Marcus J. Boyle (left) is congratulated by Maj. Gen. William K. James, director
of the Defense Mapping Agency, on Colonel Boyle’s completion of a three-and-a-
half-year tour of duty as director of DMA’s Aerospace Center, Saint Louis, Mo. The
center will be headed by a civilian for the first time in more than 165 years.

heads from rcughly 10,000 today to
3,500 for the LS and 3,000 for Russia
by 2003.

Both nations will eliminate multiple
warheads on theirlandbased missiles
and nearly halve US deployments of
warheads on sea-launched ballistic
missiles i¢c 1,750. In addition, reduc-
tions in strategic nuclear warheads,
as well as remova of multiple reentry
vehicles from ICBMs, may be achieved
by downloadirg warheads from mis-
siles.

The number of weapons counted
for heavy bombers will be the number
that each bomber is actually equipped
to carry—a substantial change from
START |, where each bomber was
counted as onz weapon.

The treaty also requires that bomb-
ers never be equipped for long-range,
nuclear, air-launched cruise missiles.
Up to 100 heavy bcmbers may be con-
figured to conventional roles and will
not count against the overall limits.

The US will have 500 Minuteman 1|
missiles with sincle warheads, 768
Trident | C4 missiles, and 960 Trident
Il D5 missiies. In addition, it will have
272 warheads set aside for the B-2
and 1,000 wa-heads for the B-52H
bomber.

The US will I kely reduce its Trident
missiles’ warheads from eight to four,
while the MinLteman lls will carry a
single warhead each. The treaty also
assumes that the B-1B will be ori-
ented solzly to a conventional mis-
sion.

Russia will have 504 SS-25 missile
warheads, in addition to 576 SS-N-
18, 720 SS-N-20, and 448 SS-N-23
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warheads. Russian Bear-H bombers
will also be allowed to carry 752 war-
heads.

The SS-N-20 load will be reduced
from ten warheads to six each. In
addition, the agreement assumes that
Ukraine will not return sixteen opera-
tional Blackjack bombers now based
there to Russia.

CRAF Carriers Want Changes

Civil Reserve Air Fleet (CRAF) car-
riers have identified a number of prob-
lems with the CRAF system, and some
have indicated they may reduce fu-
ture participation unless changes are
made, GAO said in December.

Inits report, “Military Airlift: Changes
Underway to Ensure Continued Suc-
cess of Civil Reserve Air Fleet,” GAO
said that the Air Force is currently
working to solve those problems in
negotiating the next series of CRAF
contracts. )

The CRAF program was designed
to provide DoD witk access to com-
mercial aircraft to augment military
airliftduring emergencies. If used fully,
CRAF could provide nearly thirty per-
cent of the service’s cargo capability
and over ninety percent of its passen-
ger airlift.

Because of the success of the first
wartime activation of CRAF (in Op-
erations Desert Shield and Desert
Storm), carriers believe that future
CRAF activations are more likely, ac-
cording to GAO. The Air Force esti-
mates that the number of aircraft vol-
unteered will meet or even exceed
most of DoD’s requirements.

Carriers have participated for years

"In The Mood”
For A Swingmng
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Capt. Glenn Miller was a personnel officer
at Maxwell Field, Alabama in 1941. While there,
he organized Maxwell's band.
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Aerospace World :

in the CRAF program, which guaran-
teed them a share of DoD’s peace-
time business with minimal chance of
being activated. The Desert Storm
activation brought some things to light.
For example, there were business
losses during activation, compensa-
tion for extraordinary expenses and
underutilization of the aircraft, war
risk insurance language, and joint
venture liability.

Air Mobility Command has proposed
to increase the number of aircraft in-
cluded in Phases | and Il of a CRAF
activation. Passenger aircraft would
be heavily used in the early part of an
activation. In Phase 1l, more cargo
aircraft would be used and passenger
planes would be reduced.

GAO said that Air Force officials
believe this change would more read-
ily accommodate the future threat
scenario, which they see as similar
to Operations Desert Shield and
Desert Storm but with a shorter time
frame.

Senior Staff Changes |

RETIREMENT: B/G Jezn E. Klick.

PROMOTIONS: To be Lieutenant General: Albert J. Edmonds, Eugene E. Habiger,

Carl G. O'Berry.

To be Brigadier General: Maxwell C. Bailey, Robert P. Belihar, Claude M. Bolton,
Jr., Frank B. Campbell, Thomas R. Case, Donald G. Cook, Charles H. Coolidge, Jr.,
Andrew M. Egeland, Jr., Richard L. Engel, Robert E. Gatliff, William M. Guth, Michael
V. Hayden, Charles R. Henderson, William R. Hodges, Petzr F. Hoffman, Robert A.
Hoffmann, Charles R. Holland, Raymond P. Huot, Howard J. Ingersoll, James A.
Jaeger, Ronald T. Kadish, Thomas J. Keck, Orest L. Kohut, George P. Lampe, James
D. Latham, Ronald C. Marcotte, Richard C. Marr, Gregory S. Martin, David J. McCloud,
John F. Miller, Jr., Michael A. Moffitt, William F. Moore, Thomas H. Neary, Charles H.
Perez, Jeffrey S. Pilkington, Stephen B. Plummer, Karen S. Rankin, Thomas J.
Scanlan, Jr., George T. Stringer, Lansford E. Trapp, Jr., Arthur S. Thomas, Gary A.

Voellger, Buford R. Witt.

To be AFRES Major General: Nora A. Astafan, Gerald F. Crump, Esker K. Davis,
David C. Gildart, William R. Willoughby.

To be AFRES Brigadier General: Alan H. Bruce, Jim L. Folsom, Danny A. Hogan,
Michael J. Quarnaccio, Keith T. Reiling, Jerry Scott, Donald B. Stokes, James L.
Turner, Ralph M. Utterback, Jr., Leonard D. Williams, Robert J. Winner.

CHANGES: B/G James L. Higham, from Cmdr., 542d CTW, AMC, Kirtland AFB, N. M.,
to Cmdr.. 377th ABW, AFMC, Kirtland AFB, N. M. ... B/G Thomas J. Lennon, f-om Ex=c.
Officer to Dep. USCINCEUR, Hg. USEUCOM, Stuttgart-Vaihingen, Germany, to Dep.
Dir., Military-to-Military Contacts, Hq. USEUCOM, Stuttgart-Vaihingen, Germany ... B/G
Donald L. Peterson, from Cmdr., 12th FTW, Hg. ATC, Randolph AFB, Tex,, to Comnd.
Dir., NORAD Combat Ops. Staff, Cheyenne Mountain AFB, Colo., replacing B/G James

S. Savarda.

SENIOR EXECUTIVE SERVICE (SES) Retirement: Daniel S. Rak.

SES CHANGES: Darleen A. Druyun, from C/S, NASA, Washington, D.C., to D=p.
Ass't Sec'y of the Air Force (Acquisition), OSAF, Washincton, D. C., replacing Danie S.
Rak ... Diann L. McCoy, from Dir., Corp. Integration, Hg. AFMC, Wright-Patierson AFB,
Chio, to Dir., Std. Sys. Ctr., AFMC, Gunter AFB, Ala., replacing S. W. Hall, cr. .
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The Air Force will keep one squadron of about twenty F-4G Wild Weasel defense-
suppression aircraft on active duty at Nellis AFB, Nev. The Weasels will not be
replaced until the Air Force has another system that can do the Wild Weasel job.
This could be an F-16 or F-15E variant equipped with antiradar weapons.

News Notes

= The Air Force will keep one squad-
ron of F-4G aircraft on active duty at
Nellis AFB, Nev., to make sure that the
US has a Wild Weasel capability until
a suitable replacement is available.
The 561st Fighter Squadron will be
activated at Nellis, and twenty F-4Gs
will begin arriving early this year.

m McDonnell Douglas will build sixty
percent of all US Navy Tomahawk
sea-launched cruise missiles included
in the 1993 purchase. General Dy-
namics will build the remainder.

m Kirtland AFB, N. M., was trans-
ferred from Air Mobility Command to
Air Force MaterielCommand January
1. The newly activated 377th Air Base
Wing will take command of all base
support responsibilities, including civil
engineering, mission support, and
morale, welfare, and recreation ac-
tivities. This consolidates all mission-
support functions needed for the larg-
est organization at Kirtland—Phillips
Laboratory. This action will have no
impact financially or on personnel.

m Former Secretary of Defense Dick
Cheney approved in January the es-
tablishment of a bronze “M” device for
reserve component medals. The de-
vice, the Reserve Component Mobil-
ization Appurtenance to Reserve
Medals, will identify past, current, or
future service members of the Na-
tional Guard and Reserve who volun-
teer or are called to active duty in
certain circumstances.
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Lockheed leads.

............

People who know mission planning
plan on Sanders.

Lockheed Sanders leads the industry in state-of-the-art mission planning
systems for all the Armed Forces.

Backed by Lockheed mission planners, pilots flying F-117 stealth fighters
in Desert Storm rewrote the book on aerial warfare. Air Force Special Ops Forces
also rely on Sanders expertise, using our strategic/tactical mission planning
system. And, we have delivered upgrade kits for mission support systems for
composite wings throughout the United States Air Force.

For the future, we're building the next generation mission support
system (AFMSS) for the Air Force —the most sophisticated, flexible and effective
mission planner ever conceived. We're also an integral part of the Air Force's
F-22 team, with development of that 21st century fighter's mission support
element already under way.

And, Sanders' Special Operations Forces Planning and Rehearsal System
will enable Navy SEALS and Army Special Forces to apply the latest automation
technology to their unique and intensely demanding missions.

Strengthened by 40 years of defense electronics experience, Sanders
delivers innovative, affordable mission planning systems—land, sea and air.
That's how we became the industry's preferred supplier; and how we intend
to stay that way.

< rlockheed Sanders
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Lockheed engineer
Greg Feher inspects the
infrared chopping
secondary mirror drive
system for the W. M.
Keck Telescope, the
world’s largest tele-
scope, to be built on
Mauna Kea, Hawaii. The
mirror will be a key
component enabling
the telescope’s users
on Earth to study
infrared stellar objects.

= Pratt & Whitney began tesing the
first production version of the F119-
PW-100 F-22 fighter engine in Janu-
ary. The engine is undergo ng sea-
level testing at the firm’s West Palm
Beach, Fla., facility. P&W plans to test
three development engines ihrough
1994 to verify that the design meets
performance requirements and to ac-
cumulate data for developmren: and
production planning. The first F119 is
scheduled to be delivered in 1998.

m DoD announced in January that, in
accordance with the Panamz Canzl
Treaty Implementation Plan, the num-
ber of US military personnel assigned
to Panama will be reduced to about
6,000 by the end of 1995. Current troop
levels are at about 10,000. The cut will
be achieved through unit reductions,
relocations, and inactivations

m Acting Under Secretary of De-
fense for Acquisition Donald C. Fraser
approved in December the Army’s
plans to upgrade the M1 mait battle
tank to the M1A2 configuraticn.

m The Reserve Officers Asscc a-
tion of the US named Sen. Daniel
Inouye (D-Hawaii) the Minuleman cf
the Year for 1993. The award takes
note of the senator’s thirty-four years
of congressional service.

® |nJanuary, usingthe ROSAT X-ray
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observatorv, astranomers discovered
a huge corcentration of dark matter,
whizh appears to confirm theories
that most cf the mass of the universe
consists of dark matter. The precise
nature of dark matter is unknown.

m The Hzllenic Air Force selected
GE’s F110-GE-129 fighter engine n
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January to power forty F-16C/D air-
craft purchased as a part of Greece’s
Peace Xenia Il defense initiative. The
deal is worth approximately $200 mil-
lion and entails the delivery of forty-
six engines from 1996 through 1998.

m The Joint Systems Program Of-
fice for the Advanced Medium-Range
Air-to-Air Missile won the Gen. Ber-
nard A. Schriever Trophy in January
for superior program managementand
for work that has greatly benefited Air
Force Materiel Command and the Air
Force. General Schriever command-
ed Air Force Systems Command from
1959 to 1966.

Purchases

The Air Force awarded Northrop a
$246 million face-value increase to a
fixed-price incentive firm contract for
funding for the last five B-2 produc-
tion aircraft. Expected completion: May
1996.

The Air Force awarded General
Electric a $185 million firm fixed-price
contract for a total of fifty-six F110-
GE-100 engines, applicable to the
F-16C/D aircraft. Expected comple-
tion: July 1994.

The Air Force awarded Lockheed a
$1.2 billion face-value increase to a
cost plus award fee contract for a
rephased schedule for the F-22 air
vehicle program. Expected comple-
tion: July 2001.

The Air Force awarded Martin Ma-
rietta a $72.1 million face-value in-
crease to a firm fixed-price contract
for twenty LANTIRN pod sets and
associated spares foruse on F-16C/D
aircraft. Expected completion: Octo-
ber 1994. =
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A forward-looking retrospective from
the immediate past Secretary of the Air

Force.

Check Twelve

ITH my term as Secretary of the

Air Force at an end, I want to
share some personal thoughts about
my stewardship of the service and on
some of the challenges and opportu-
nities that are hovering just beyond
the horizon. I trust I leave the institu-
tion better than I found it. I am certain
I am leaving it in the competent hands
of the finest group of professionals
with which any Secretary has had the
honor to serve.

At times like this, it is comfortable
for one to say that he took over an
institution on the verge of failure and
moved it back from the brink of catas-
trophe. Inmy case, however, that sim-
ply wouldn’t be true. The Air Force I
inherited in 1989 was the most profi-
cient in the world, the deterrer of our
enemies and the envy of our friends.

I found that the Air Force, despite
its obvious excellence, was strangely
ill equipped to articulate or exploit
the excellence it had developed and
even less prepared to adapt that excel-
lence to changing fiscal and global
realities. If I have had any success, it
has been in helping the institution
think about itself and the growing role
of airpower. If any one area needs
more attention and energy, it is how

22

By Donald B. Rice

we as a nation think about warfare in
the late twentieth century. If we throw
off old templates, we can make the
nation even more secure and save
money in the process.

A Strategic Planning Framework

In 1989, the Air Force was plagued
by patterns of thought and a decades-
long history that divided aircower and
airmen into separate communities. A
few months before I became Secre-
tary, a samizdat white paper was be-
ing circulated among senior Air Force
officers. Describing an institution
“under siege,” the paper claimed that,
“despite a widely respected tactical,
technological, and managerial effi-
ciency, the Air Force has lost a sense
of its own identity and of the unique
contribution airpower makes to war-
fighting.” It talked of an organization
of “separate baronies, each compet-
ing with the others for systems, man-
power, ard resources.”

I had not seen the paper before 1
assumed office, but its judgments
mirrored those I had formed while
watching the Air Force for seventeen
years from Ranp Corp. I concentrated
on developing a strategic planning
framework for the Air Force s awhole,

AIR FORCE Magazine / March 1993

DoD pholo by Ron Hall






a framework that would cut across
and unite these individual packets of
excellence by focusing the institution
on airpower’s inherent strengths—
speed, range, flexibility, precision, and
lethality—and on what the Air Force
needed to do collectively to create
and nurture these strengths. We called
this unified vision “Global Reach,
Global Power,” and issued it as a white
paper in June 1990.

Global Reach, Global Power is more
than a bumper-sticker slogan. The
Chief of Staff and I have used its
framework as a license to “kill off”
some of the old barons and redistrib-
ute their estates. Last June, Strategic
Air Command, Tactical Air Com-
mand, and Military Airlift Command
passed into history and were replaced
by Air Combat Command and Air
Mobility Command. Air Combat Com-
mand blends the winged firepower in
the Air Force into one organization—
Global Power. Air Mobility Command
lines up most of the mobility and refu-
eling assets on the same team—Glob-
al Reach. We now also build the Air
Force program and budget within the
mission areas that Global Reach, Glob-
al Power defines. This structure al-
lowed me to make trade-offs more
clearly within amission area like “con-
trol the high ground”—as I did among
global warning systems in developing
this year’s budget—and between mis-
sion areas—as when [ directed that all
bombers be moved from “sustain de-
terrence” to “power projection.”

Modern Management Principles

The strategic planning framework
was a necessary first step, but it soon
became clear that the Air Force would
need an infusion of modern manage-
ment principles if it were to fully
unleash the extraordinary talent of its
people. The Air Force of the future
would have to be more agile from bot-
tom to top.

Over the past three years, the Chief
and I have streamlined and delayered
organizations, removed roadblocks to
improvement, empowered people, and
emphasized quality throughout. The
newly created Air Force Materiel
Command—the integration of the old
Air Force Systems Command and Air
Force Logistics Command and big
enough to be in the Fortune 500’s top
five in revenues if it were private—is
the flagship of many of these changes.
We have also cut headquarters staffs,
eliminated whole layers of command,
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consolidated labs, restructured our
fighting units, and started a long list
of bases toward closure.

All of these things made gaod sense,
but we were also motivated by a need
to offset disproportionate budget losses
laid on the Air Force. When the De-
partment of Defense (DoD); laid out
its fiscal superstructure in 1989-90,
Air Force strategic and airlift forces
were properly set aside and a particu-
lar calculus was applied to taem. The
rest of the Air Force, however, was
packaged with the Army, and dollar
cuts were tied to ratio reductions in
Army divisions and Air Force wings.

That not only ignored any changed
relationship between air and ground
power but also implied that we would
cut space, command and control, sur-
veillance, tanker, and other national
and joint support assets at the same
rate we lost Army divisions, even
though these forces are largely insen-
sitive to the size of the Army. Much
of the restructuring and streamlining
within the Air Force has served to free
up resources to compensate for this.
Any future division of the piz needs to
reflect the efforts the Air Force has
already made. Indeed, it may be time
torecalculate fiscal allocations in light
of the Persian Gulf War experience
and the continuing changes in the
world.

Right for the Times

I was confident that—by planning
within our Global Reach, Global Pow-
er framework and menaging wisely—
we could build a program well suited
for what the nation needs and can
afford for the future. This is the leaner,
meaner Air Force taat I have often
referred to. In peacetime, the Air Force
will be more efficient; in crisis and
war, more effective.

Air Force people often talk about
the need to “lead turn” an adversary—
to point your jet where your adversary
will be, not where he is. We were able
to “lead turn” a lot of the changes
coming our way, including rationally
reducing the size of the force. Any
new initiatives within DoD need to be
sensitive to this. The various depart-
ments are not at the same taseline.

With regard to size, whzn people
talk of the Base Force, they often
speak of the Air Force as 26.5 fighter
wing equivalents. Actually, that num-
ber includes both active and reserve
units, but it still acccunts for less than
twenty-five percent of the force struc-

ture. It ignores space wings, bomber
wings, airlift wings, special opera-
tions wings, refueling wings, and so
on. The Air Force once had 205 active-
duty wings. By 1995 the total will be
100—reduced through elimination and
consolidation.

In other words, using actual wings
as the metric, the 1995 active-duty
Air Force will have less than half the
number of its late-1980s predecessor.
In terms of personnel, measured from
1988, near the end-strength peak, one
in three Air Force people will be gone
by 1995 and not replaced. The Air
Force is already down twenty-four
percent, the largest percentage cut of
any of the services to date.

We’ve been careful not to “peanut
butter” these cuts across the board.
Asymmetrical reductions reflect con-
scious adjustments to a new security
environment. Shooters—fighters,
bombers, and intercontinental ballis-
tic missiles (ICBMs)—have been cut
far more than those elements that give
our forces agility and global aware-
ness—tankers, transports, and surveil-
lance and control systems.

These cuts and the changes the Air
Force has already undergone are a
down payment on an even brighter
future. With marginal programs jetti-
soned, what remains is only a few
major modernization efforts: the B-2
bomber to lash up range and payload
with stealth, the F-22 fighter to retain
America’s essential and unquestioned
command of the skies, the C-17 trans-
port aircraft for mobility. These pro-
grams are combined with a few ad-
vanced conventional munitions for
increased productivity from all air
forces and upgrades to a few older
platforms to leave the Air Force with
a scrubbed and balanced investment
account, at less than half the cold war
purchasing power.

Equally important, we also rethought
how existing systems should be used.
To meet the challenges of the new
security environment—fewer forces
overall, fewer deployed overseas, the
location of threats difficult to pre-
dict—the long-range bomber will have
unmatched potential to respond to re-
gional crises around the globe. With
several new precision conventional
weapons, the bomber force can strike
critical targets in the first days of any
campaign. The new B-2 mission state-
ment thatlissued early in 1992 under-
scores the primacy of the conven-
tional role for this precious asset.
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The Road Ahead

There is still much to be done within
the Air Force. Ongoing acquisition
programs need continuing attention.
The better part of the restructuring is
behind us, but there are powerful rea-
sons to move the ICBM force into Air
Force Space Command, where both
communities would benefit. The new
commands we’ve created must grow
into true mergers. Continuing effort
in military education will nurture the
concepts of integrated airpower as they
become part of the institution’s col-
lective psyche.

The Air Force must continue to
work on these, but the real innova-
tions to be harvested in the future lie
in areas beyond the Air Force—in
how the Air Force and airpower are
understood by and relate to other ele-
ments of DoD. The Air Force should
welcome aroles and missions review.

As I mentioned earlier, we have
refocused the bomber force to a preci-
sion, conventional role, yet—as near
as I can tell—theater commanders
are only now waking up to what long-
range airpower can do for them in the
early hours and days of a conflict. I
guess they all grew up when SAC
owned the long-range aircraft and
dedicated them to the nuclear mis-
sion. Sadly, in the last years of the
twentieth century, some people still
conceive of power projection as being
limited to putting a division on a boat.
That mold needs to be broken.

In more general terms, we all need
to break the mold on how to think
about the various elements of the
nation’s military strength. Modern
aircraft and precision weapons have
transformed the battlefield and the
relative value of weapon systems.
Modern airpower can undercut the
enemy’s basic ability to wage war and
can deny opposing ground forces the
ability to execute their scheme of
maneuver—while also inflicting heavy
attrition on those forces, sitting still
or on the move. The most significant
“ground” battle of the Gulf War may
have been the second battle of Khafji.
That’s the battle that didn’t occur be-
cause Iraqi armor—which up to that
point had fought with discipline and
tenacity—was detected while form-
ing up and was destroyed by airpower
before it reached the battlefield.

The Air Force has been routinely
accused of “abandoning” the close
air support mission to do something
“more glamorous.” I believe that some-
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thing close to the reverse may be true.
Airpower—through all its capabili-
ties—can so greatly affect the ground
battle that there is considerably less
for ground forces to do than was pre-
viously assumed. This should be wel-
come news for a nation so casualty-
averse as our own, for a nation that
often defines military success not in
the achievement of objectives (which
is often taken for granted) but in what
it costs us. This should be reflected in
DoD-wide planning, investment, and
force structure, but we are not there
quite yet.

Emphasize Complementarities
The thinking about land- and sea-
based aviation should also be adjusted,
making them less competitive for the
same missions and stressing their
complementarities. Deep strike is bet-
ter left to landbased air, with seabased
aviation tasked to protect the fleet and
attack the littoral and sweeping the
seas a joint mission. Navy Secretary
Sean O’Keefe made good progress in
better focusing naval aviation on the
littoral and other areas of special ex-
pertise, but more can be done. The
Marines, for example, can be brought
more into joint warfare. Why do they
need to supplement their helicopters
and Harriers with F/A-18s and A-6s?
These latter assets have to operate
from carriers or runways, pointing to
a compelling argument for the use of
carrier air wing or Air Force aircraft.
At amore general level, the US Air
Force is America’s primary air force
and, therefore, the legitimate opera-
tor of all aviation capabilities except
those that must be organic to other
services in order for them to pros-
ecute their surface warfare missions.
Any other approach increases the like-
lihood of needless overlap and invites
criticism that we are wasting resources
and fragmenting military. power.
Although DoD can probably live
with four properly restructured air
forces, the nation will not profit if
we continue to construct three space
forces. We need to draw the line now
and let this mission reside where the
infrastructure, personnel, and experi-
ence already rest—in the Air Force.
Ninety-three percent of the personnel
in US Space Command are Air Force,
as are all of the major and three-fourths
of the minor installations. The Air
Force spends four out of five DoD
space dollars. The Air Force didn’t
build a navy when it needed sealift. It

can and should step up to launch and
on-orbit support for all of DoD.

Air and missile defense also de-
serve another look, integrating as fully
as possible the surface and aerospace
systems on which our joint forces de-
pend. The need to fully integrate de-
tection, tracking, identification, and
destruction (by whatever means) ar-
gues for single-service responsibil-
ity. Out of the top air defense systems
in the world, the US stands nearly
alone individing area SAMs from air-
superiority aircraft in different insti-
tutions. We are in the process—out
of habit, I fear—of extending this
flawed structure to the ballistic mis-
sile defense of our deployed forces
and of the US itself. We don’t need two
or three services sorting out who’s got
the ball during missile time of flight.

There are efficiencies to be harvest-
ed in the support arena as well. The
general downsizing of forces is creat-
ing excess capacity throughout the
Department of Defense in depots, test
ranges, training facilities, and else-
where. If we break old mindsets, we
can cut overhead, ensure responsive-
ness, and protect the future. The de-
fault option for DoD is often to orga-
nize “like activities” under large defense
agencies. We should be skeptical of
such proposals. Large bureaucracies—
especially those removed from the op-
erations they oversee—drive up costs
and drive down performance. A single-
service lead can improve efficiency
and preserve readiness. The Air Force
should continue to push hard for the
services to resolve these issues be-
tween and among themselves.

In depots, for example, a single
service could manage equipment of a
particular type—watercraft in the
Navy, ground vehicles in the Army,
and fixed-wing aircraft in the Air
Force. It should also be possible for a
single service to manage investment
and scheduling for all existing facili-
ties for flight test and evaluation, link-
ing Air Force and Navy ranges in the
western US into a common complex.
Even though the Navy and the Air
Force have traditionally conducted
separate training programs for their
pilots, basic airmanship skills are
common to both services and could be
taught in a common program. It may
even be possible to merge various
elements of advanced training. In each
of these cases, proposed solutions are
already on the table and under discus-
sion; they need continued support,
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especially from senior leadership, to
reach closure.

Breaking Free From the Past

Landscape changes, both interna-
tional and domestic, have transformed
the environment within which we will
develop security policy. The greatest
danger before us is the erosion of in-
ternational cooperation in the face of
such common threats as proliferation
of weapons of mass destruction, envi-
ronmental degradation, regional con-
flict, and the destruction of gover-
nance in democracies not yet firmly
established. The challenge before us
is to preserve collective security in a
splintering world.

As we face this, be open to new
formulas. Be sure that, in the effort to
preserve our strength, we are not just
preserving our past. Let me offer some
specifics.

The first is the call to retain super-
power status. Clearly, we need to be
able to defend our national interests,
but retaining “superpower status” is a
very abstract target. I am painfully
aware of the dangers of incrementally
diminishing our military strength be-
low some critical level. But we are not
a superpower because we have four-
teen carrier battle groups rather than
ten, or seventy-five B-2s as opposed
to twenty, or twelve active divisions
instead of nine or ten. We are a super-
power because we are the only nation
on the planet whose political, eco-
nomic, ideological, and military reach
is truly global. It is this aggregate
strength that we need to protect.

The types of military forces we re-
tain must be appropriate for the inter-
national challenges we could confront,
and not just smaller versions of the
ones we maintained at the height of
the cold war. I would advise everyone
to be especially wary of a new culture
within the Pentagon that some mem-
bers of my staff liked to call “joint
political correctness”—a culture that
attempts to see that resources and roles
are shared “equitably” rather than in-
telligently. The true meaning of joint-
ness is one team employing the right
tool at the right time. Be wary of
operational choices that seem to use
the various services in equal measure
or budget options that seem to apply
symmetrically across services. They
will almost always be wrong.

As anation, we need to sort out what
we really need from forward presence.
It is our continued engagement—the
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reality and the perception that the US
is committed and involved—that should
be protected, not necessarily the per-
manent (or even transient) deployment
of our forces. In some cases, pres-
ence—understood in the traditional
sense of forward deployments—will
still be required. The Air Force’s record
on fighting for a base in southern Italy
to cover NATO’s southern region and
keep other hot spots within easy reach
is proof enough of that. But the US has
other tools to build the network of
relationships that guarantee global ac-
cess and influence. In much of the
world, the United States can rely on
exercises, periodic deployments, arms
sales programs, combined planning,
support agreements, and similar types
of activities to show US concern and
involvement.

The emerging democracies in cen-
tral Europe and in the successor states
to the old Soviet Union are a special
case for “presence.” Since the US is
most secure in a world where ideas,
people, and goods move freely, the
democratization of this region is a
genuine security issue and our mili-
tary has much to share with the armed
forces of these societies. The new
democracies of central Europe are al-
ready clamoring for opportunities to
see how a society can be both free and
secure. Let’s open the door to them
and others and allow such contacts to
expand and become core to DoD’s
activities. Anintense and diverse pro-
gram of military contacts can be the
engagement (née “forward presence”)
of the 1990s and beyond.

A Useful Calculus

In essence, the new Administration
faces two challenges as it sorts out the
competing demands within DoD and
between defense and domestic priori-
ties. The first is to retain the ability to
deal with residual threats to US inter-
ests around the world, even though
the location, dimension, timing, and
technology level of these threats will
be difficult to predict. A second chal-
lenge—perhaps more difficult than
keeping sufficient military power in
being—is to create, slowly and afford-
ably, the backbone of US forces for
after the year 2000.

A calculus I have found useful in
sorting out the needed from the merely

useful is the concept of core capabili-
ties. Core capabilities are those things
that ensure that no potential aggressor
canrapidly close the gap between him
and us. They are the things we would
rely on in a conflict, the capabilities
the US is uniquely qualified to con-
tribute to a coalition undertaking. To
be enduring, they must exploit our
inherent strengths as a nation, our
distinctive competencies. In my mind
these include the ability to:

m Maintain global situational aware-
ness.

m Inflict strategic and operational
paralysis on any adversary by striking
key nodes in his war-making poten-
tial.

m Hold emerging strategic capabili-
ties in threatening states at risk, while
being prepared to defend against lim-
ited missile attack.

m Deploy sufficient, high-quality
forces worldwide to be able to deter or
defend.

m Assure access to any region via
air, maritime, and space supremacy.

m Assist international efforts for
relief, peacekeeping, and drug inter-
diction.

m Sustain a research and industrial
base sufficient to keep our technology
edge.

These demands play to the inherent
strengths of air- and spacepower. In an
age of uncertainty, with the location
and direction of future challenges al-
most impossible to predict, space forc-
es allow us to monitor activities around
the world and to know the battlefield
even before forces arrive. With smaller
forces overall and fewer deployed
overseas, airpower’s ability to respond
rapidly—within hours—and with pre-
cision and effect will be invaluable
and a capability that will be America’s
alone. Ours will be the air force of first
and last resort. I should also add that a
response does not have to be lethal. A
helping hand, watchful eye, or clenched
fist—airpower can, and has, delivered
them all.

My deepest thanks for the opportu-
nity to have served with the world’s
most respected air and space force
and for the cooperation and support I
have received from its members. My
sincere best wishes for continued suc-
cess.

“Check twelve.” ]

Donald B. Rice was Secretary of the Air Force from May 22, 1989, to January

20, 1993.
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The pressures have not diminished along
the Asian rim, where Air Force presence
may soon be larger than in Europe.

Flexible Reac

the Pacific

ONCE A bristling Pacific military
power, the Soviet Union sank

without a trace, but the same cannot
be said of the American defense sys-
tem originally built to contain Soviet
might. The big Philippine bases are
gone. Otherwise, US air, sea, and land
deployments, stretching from Alaska
to Guam, have changed very little
since the height of the cold war.

This is especially true of the Air
Force presence, which is slated to
remain robust indefinitely. When
planned force cuts are completed,
Pacific Air Forces (PACAF) will have
lost fifteen percent of its cold war
strength—about half a fighter wing.
By contrast, US Air Forces in Europe
(USAFE) will have lost sixty percent,
four and a half wings. PACAF, head-
quartered at Hickam AFB, Hawaii,
may soon overtake USAFE in size for
the first time.

The disparity in outcomes reflects a
key difference between the Pacific
and European theaters. In the cold
war, the threat in Europe was Soviet
attack, pure and simple. In the Pa-
cific, this was not the case. Soviet
power was potentially lethal, but there
were always explosive regional dan-
gers. There still are.
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The Pacific region is not blessed
with a shortage of potential flash
points. Run your finger across a map,
and they leap out—in North Korea,
signs of a nasty, violent succession
crisis; in China, a saber-rattling re-
gime bent on acquiring advanced Rus-
sian arms at bargain prices; in Japan,
evidence of budding, long-term for-
eign ambitions with unclear conse-
quences; in the South China sea, a
multisided but deadly serious dispute
over the Spratly Islands.

Then there is Russia, heir to the
Soviet Union’s military legacy. Gen.
Robert Rutherford, the newly installed
commander of PACAF, dismisses the
notion that much has changed in that
gigantic country since the August 1991
coup in the Kremlin. “We had known
for some time that the Sovieteconomy
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By David J. Lynch

This 8th Fighter Wing
F-16C in fighting trim
at Kunsan AB, South
Korea, exemplifies the
keen combat readiness
of Pacific Air Forces.
PACAF, facing many
potential hot spots, will
be relatively unaffected
by force cuts and may
soon top US Air Forces
in Europe (USAFE)

in size.
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Trese fighters and their companion tanker belong to the composite 18th Wing at
Kadena AB, Japan. Composed of highly diverse aircraft, the versatile, flexible
18th Wing seems tailor-made for far-flung missions all across the Pacific.

was in trouble,” said General Ruther-
ford. “Nonetheless, we considered
tham a major world power. Those el-
ements still exist. They’ve got the
equipment. For sure, they’ve got the
manpower. I think things . . . bear
watching, and . . . that’s what we’re
dcing.”

RanDp Corp., which recently com-
pleted a major Pacific assessment for
the Defense Department, identified an-
otaer candidate: “The biggest ‘threat’
is the uncertainty inherent in a multi-
pclar international system, most of
whose members are on the move eco-
ncmically and who leave the under-
writing of regional stability to others.”

To an American public weary of
international burdens, none of these
hazy dangers is likely to seem com-
pelling. Gen. Jimmie Adams, former
cammander of Pacific Air Forces, pre-
ferred to concentrate on the magni-
tude of US interests, frequently not-
inz that US trade in the Pacific is fifty
percent greater than trade with Eu-
rope. Adm. Charles R. Larson, com-
mander in chief of US Pacific Com-
mand, offers another compelling
statistic: 2.5 million US jobs depend
or. Asian trade.

Karea Remains Hot

As Pacific officers see it, the
heavily armed Korean peninsula con-
tinues to be the one spot where no
ore would be surprised to see a major
war erupt on short notice. While most
of PACAF’s cold war—era war plans
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have been shelved, the one drawn up
for a Korean war remains “opera-
tive,” said Maj. Gen. Ronald Iverson,
deputy chief of staff for Operations
at PACAF headquarters.
Intelligence officers in the region
note that within the last ten years
North Korea has moved sixty percent
of its massive one-million-man mili-
tary force to within twenty-five miles
of the Demilitarized Zone. Kim Il
Sung, North Korea’s aged Commu-
nist ruler, pointedly has refused to
rule out a forceful reunification of the

peninsula. His son, the designated heir,
has been even more intransigent and
prone to draw attention to Pyongyang’s
military power.

“With that kind of capability, it’s
real and it’s threatening,” maintains
Col. Bill Hudson, the PACAF direc-
tor of Intelligence Plans, Programs,
and Policy. “If something flashes,
North Korea is in a position to re-
spond in twelve to twenty-four hours.”

US officers are confident that, if
North Korea kicked off a war, the US
and its South Korean ally would enjoy
complete air superiority from the ear-
liest moments of any battle. North
Korean pilots would be hampered by
a lack of training. US intelligence
reports suggest that the monthly sor-
tie numbers for Pyongang’s best units
are absurdly low. “It’s our estimate
we’d sweep them from the sky,” said
Colonel Hudson.

For PACAF, the real challenge
would be to support the outgunned
US and South Korean troops on the
ground. Disrupting the North Korean
thrust south and preventing reinforce-
ments would be essential, as would
maintaining effective resupply via
airlift.

General Rutherford deflects ques-
tions about the quality of North Ko-
rean ground troops by saying “they
haven’t been tested since [the Ko-
rean War] ... and I don’t want to find
out.” Other analysts say Kim Il Sung
has assembled a tough, dedicated
army blessed with especially crafty

PACAF is on the lookout for trouble in potentially explosive Korea. This well-
armed, mission-ready F-16C waits at Osan AB. Nearly two-thirds of North Korea’s
massive military force is poised within twenty-five miles of the Demilitarized Zone.
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and dangerous special operations
units.

A key question would be the North
Koreans’ ability to operate in large
units. For a variety of reasons, North
Korea has not practiced large-scale
military operations. They burn up
too much scarce petroleum and cost
too much for the North’s tottering
economy, intelligence analysts be-
lieve. Whether Kim might think oth-
erwise or lash out irrationally, how-
ever, can’t be predicted with any
degree of confidence.

“The problemisn’t ‘Will they win?”
observes Colonel Hudson. “The prob-
lem is ‘Will they try?’ ”

The command structure needed to
fight a second Korean War is well
established. Last year, a Korean gen-
eral assumed command of the allied
forces in Seoul, an important diplo-
matic first.

A New Strategy

For other, as yet unimagined, con-
flicts in the region, Admiral Larson
has drafted anew US warfighting strat-
egy. If trouble threatened in, say, the
Spratly Islands or off the Chinese
mainland, CINCPAC would quickly
establish a joint task force commander
to direct the US response. Reporting
directly to Admiral Larson, this gen-
eral officer would command all of the
American military assets engaged in
the crisis.

To implement Admiral Larson’s
blueprint, PACAF drew up plans last
year for what General Adams called a
“flexible, deployable command-and-
control” capability that would link
field commanders with their rear-
echelon bosses. That capability will
be exercised for the first time this
summer, according to the recently re-
tired PACAF commander.

Admiral Larson has already tested
the overall concept in peacetime op-
erations, including disaster relief ef-
forts during a 1991 storm in Bangla-
desh and joint exercises in California.
In summer 1992, 22,000 troops, rep-
resenting special operations teams,
Army paratroopers, and Navy subma-
rine forces, exercised under the com-
mand of the Third Fleet commander
in and around California.

“It was aremarkable exercise, with
Army operators in Navy combat in-
formation centers aboard ship and Air
Force planners scheduling Navy car-
rier strikes,” said Admiral Larson.

His strategic approach reflects the
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This AWACS E-3 Sentry of the 18th Wing at Kadena AB is a prime means of
airborne command and control, essential for regional air operations. PACAF has
authority over AWACS planes at Kadena and at EImendorf AFB, Alaska.

dramatic changes that have occurred
on the international scene, but quieter
changes have been remaking the forces
at PACAF’s disposal. Some are the
product of ongoing modernization pro-
grams that have given the command’s
combat units greater lethality and the
ability to fight at night. Others are the
offspring of USAF-wide initiatives
designed to provide the theater com-
manders greater control over the forces
they need to fight.

Over the past four years, PACAF
has fielded new F-15E dual-role fight-
ers and Low-Altitude Navigation and
Targeting Infrared for Night pods for
its F-16s. Gone are the vintage F-4
Phantoms formerly based at Clark
AB, the Philippines. Force structure
reductions in 1993 will claim eigh-
teen F-15s based at Kadena AB, Ja-
pan—a fairly modest hit considering
the service-wide shrinkage under way.

PACAF is looking ahead to con-
tinuing block modernization programs
for its F-16s, a move that includes a
push toward greater commonality in
engines. Likewise, its F-15s are slated
for a Multistage Improvement Pro-
gram that will mean new avionics,
missiles, and countermeasures gear.
The aircraft is overdue for a face-lift:
A key maintenance worry for PACAF
hangar bosses is the plane’s rudder,
which is suffering age- and stress-
related cracking and debonding.

PACAF officers cite the availabil-
ity of Air National Guard assets from
Alaska and Hawaii as evidence of

increased combat capability. Under
newly enacted voluntary programs,
PACAF could call on C-130s from
Alaska and F-15s from Hawaii with-
out having to wait for the formal
federalization of those forces. The
change would boost PACAF’s im-
mediate punch in dealing with short-
lived flare-ups.

Meanwhile, many are cheered by
Chief of Staff Gen. Merrill A. Mc-
Peak’s move to give authority over all
systems in the theater to a single
commander. That innovation has put
PACAF in charge of E-3 Airborne
Warning and Control System planes
at Kadena and at Elmendorf AFB,
Alaska; C-130 airlifters at Yokota AB,
Japan; and KC-135R tankers at Ka-
dena. On January 1, a small fleet of
rescue helicopters joined the mix. In
the next several years, PACAF is
looking to trade up from its current
mix of C-130E and H models to an
all-H force that will have longerrange
and more efficient fuel consumption.
The KC-135Rs are also slated to be
outfitted with new engines that prom-
ise to increase the range of PACAF
aircraft substantially.

The Importance of Exercises
Exercises are a key component of
the US Pacific strategy. Unlike Eu-
rope, where the US and its chief allies
are linked in a formal multilateral
structure, the Pacific is a welter of
bilateral ties. “We think the forces are
about right,” said Maj. Gen. Joseph
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F-16C fighters take off from Eielson AFB to show their stuff over Alaska in Cope
Thunder, an annual PACAF training exercise once conducted in Pkilippine air-
space. PACAF, gone from the Philippines, has added spacicus Alaska to its fold.

Recden, PACAF’s deputy chief of staff
for Plans. “Our chal_enge is to exer-
cise them.”

Officers at both PACAF and Pa-
cific Command are drawing vp plens
for ambitious multilateral exercises.
The immediate prompting for the shift
wais the US withdrawal from :ts Phil-
ipp-ne bases last year. Clark AB and
the Subic Bay naval complex were
important for geostrategic reasons, but
the US presence in the Philippines
hed another crucial aspect. The Crow
Vailley exercise range allowed the US
arditsregional allies to train together
in tae annual Cope Thunder 2xercise.
PACAF has reloczted Cope Thunder
to Alaska.

The small southeast Asian naticns
thatroutinely practiced with the US in
the Philippines are unable to get their
fighters to Alaska. They lack refuel-
ing capability, and PACAF by law
can’t provide free fill-ups.

As a result, US officers are dis-
cussing with the governments of Thai-
land and Australie the possibility of
holding multilaterzl exercises in those
countries. Such 2 regionzl forum
would duplicate the key attr:bute of
the former Philippine exercises. For
now, PACAF officicls tiptoe around
the diplomatic issues associated with
the subject. New multilateral exer-
cicses probably won’t materialize “or
twe to five years.

Zope Thunder is cnly one of some
fi‘ty annual exercises PACAF con-
ducts. These range from dep:oyments
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of four to six fighters to Malaysia to
the massive joint exercise i Korea
called Team Spirit. Ozhers zre Full
Eagle, a test of special operatior.s and
base defense capabilities in Kaorea;
Keen Edge, a joint exercise in Japan;
and Pitch Black, held in Australia.
General Rutherford sees the muldlat-
eral exercises as akey srepin wezving
a regional web of statility.

The withdrawal from the Philip-
pines and the reductions in USAF bud-
gets seem to be reshaping PACAF’s
exercise plans to a far greater extent

PACAF search-and-rescue forces practice for the ever-possible real thing. Tight

than has the collapse of the Soviet
Union.

In part, that’s because Russia re-
tains impressive military capabilities,
which continue to grow as older air-
craft in the Far Eastern Military Dis-
trict are replaced by newer models
withdrawn from Europe. It’s also be-
cause “Soviet-style” tactics and arms
have been exported to countries like
China and North Korea, General Iver-
son said.

Lower budgets across the board are
generating a green-eyeshade approach
totraining. General Iverson faces tough
choices on the specific training pro-
grams to abandon, which he likened
to a father’s decision on “which kid
would you want to throw away?”

The General says PACAF’s train-
ing programs will survive Fiscal 1993
in relatively good shape, but the year
after that is beginning to have an omi-
nous look. “I’m very concerned about
’94.” General Iverson said. “It’s not
good.”

PACAF has responded to the bud-
getary crunch by trimming some train-
ing for F-16 pilots on such secondary
missions as air defense. Overall month-
ly sortie rates for the F-16 are slated to
fall about ten percent next year, said
General Iverson, but with the average
number of crews assigned to each plane
falling from 1.34 to 1.25, that de-
crease in total training is not expected
to cost individual pilots much train-
ing time.

General Iverson has been forced to

budgets have forced PACAF to cut back on training. Some secondary missions,
including air defense, have also been trimmed.

AIR FORCE Magazine / March 1993

Phote © Randy G. Jolly / Arms Communicalions



redirect spending on exercises. The
overall exercise budget has declined
roughly five percent. Spending on joint
exercises is increasing by a few mil-
lion dollars while a nominal freeze is
in place for USAF-only exercises.
Exercising with Navy and Army units
is viewed as more important now be-
cause of Admiral Larson’s two-tier
warfighting concept.

War Game Simulations

Pacific Air Forces is considering
adding war game simulations mod-
eled on the Blue Flag system at Eglin
AFB, Fla.,and USAFE’s Warrior Prep-
aration Center near Ramstein AB,
Germany. The system, which would
be designed primarily to simulate vari-
ous Korean contingencies, is seen as a
distributed, open-architecture com-
puter network linking commanders in
the field with Pacific Command and
PACAF commanders in Hawaii. Plan-
ning remains in the early stages, with
initial funding earmarked. There is
not enough to complete the program,
however.

For now, PACAF readiness looks
strong. Col. Dick May, PACAF’s
deputy chief of staff for Logistics, is
particularly heartened by data show-
ing that PACAF’s mission capable
rate of 90.8 percent exceeds both
USAFE and Air Combat Command
averages. “I have considerable con-
cern about maintaining” the figures,
he said, citing budget woes. General
Rutherford said he was worried by
“disturbing signs we may not have the
parts and pieces to maintain high readi-
ness” in the future. PACAF’s canni-
balization rates have already begun
creeping up, he noted.

Hanging over all of PACAF s prep-
arations are unresolved questions
about the long-range ambitions of
the Pacific region’s two powers, Ja-
pan and China. Both countries re-
main enigmatic. China presents the
more immediate challenge. It appears
destined to acquire impressive power
projection capabilities left over from
the Soviet Union’s collapse, perhaps
including a half-finished Soviet air-
craft carrier, as well as Russian tech-
nical specialists. At the same time,
brushing aside proliferation concerns,
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In a typically oceanic PACAF

i

setting, F-15Cs of the 18th Wing at Kadena AB

wheel in tight formation above the Pacific. Looking to its future, PACAF is left to
ponder unanswered questions about the ambitions of Japan and China.

China is helping to arm a variety of
unsavory regimes with missiles and
other advanced weapons.

The concern over China has come
to a head because of an archipelago in
the South China Sea called the Spratly
Islands. Half a dozen nations, includ-
ing China, assert sovereignty over
some or all of this area. Chinese and
Vietnamese soldiers have traded gun-
fire over their competing claims. US
analysts expect further skirmishing.

Potentially lucrative oil deposits are
at stake. For each country involved,
access to the Spratly oil fields offers
independence from Middle Eastern
oil supplies as well as access to hard
currency earnings. As therivals jockey
for position, the possibility of armed
conflictis ever-present. China, which
enjoys unquestioned local military
superiority in the Spratlys, has con-
ducted test drilling in areas claimed
by Vietnam and has threatened to
bomb its competitors.

The “Japan question” is more com-
plex. At issue is whether the four-
decade-old US-Japan security alli-
ance will survive current trade frictions
between the two countries. US offic-
ers point to Japan’s uniquely high,
multibillion-dollar, host nation sup-
port as a sign of Tokyo’s willingness

David J. Lynch covers national defense for the Orange County Register in
California. He is a former editor of Defense Week Magazine in Washington,
D. C. His most recent article for AR Force Magazine was “When the Mission Is

Aid” in the February 1993 issue.
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to share Pacific security burdens. By
1995, forexample, Japan will pay 100
percent of the utilities bill for US
forces based there, including for off-
base housing. Tokyo also pays the
salaries of 22,675 Japanese workers
on US facilities.

Even within PACAF, opinions are
divided on how serious the prospect is
of a militarily independent Japan. To
some, the danger is not that Japan
intends to strike out on its own and
rearm. Like most other nations in the
region, Japan wants a continued US
presence to preserve regional stabil-
ity, according to this view. Rather,
there is the risk that Tokyo could lose
faith in US willingness to remain en-
gaged in Far East security arrange-
ments and could feel pressured to en-
ter some kind of arrangement with
China.

Others, including General Ruther-
ford, acknowledge the potential for
Japan to shift course as it reexamines
the primary assumptions of its cold
war security policies. “It’s of some
concern,” conceded General Ruther-
ford. “Where are they going? Only
the Japanese people know for sure,
and they’ll decide.”

If the US maintains its forward pres-
ence in the Pacific, these dangers can
be managed, say US officials. “In the
long term,” said Admiral Larson, “my
major worry is about the military
scramble which would surely follow
if we destabilized the region by with-
drawing our forward presence.” =
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The new fighter is hitting its marks on
weight and capability. Cost is still in

question.

The F-22’s Triple
Challenge

By Frank Oliveri, Associate Editor

I N 1Ts push to bring the F-22 fighter
to the flight line, the Air Force
confronts three severe challenges—
keeping the fighter’s weight down,
giving it overwhelming power rela-
tive to its adversaries, and holding the
lice on costs.

The Air Force has been able so far
tc master the first two. Nobody is
ready to declare ultimate victory, and
problems could still crop up, but the
service and its contractors have a good
grip on the weight and combat power
of the fighter. The third issue—cost—
generates great uncertainty.

That, in a nutshell, is the status of
the advanced fighter development ef-
fort as related by Brig. Gen. Robert
Raggio, F-22 program director at Air
Force Materiel Command’s Aeronau-
tical Systems Center, Wright-Patterson
AFB, Ohio. Other officials and mem-
bers of the F-22 team generally echo
his assessment.

Despite the collapse of the Soviet
adversary, the Air Force is determined
tcbuild an F-22 with a level of perfor-
mance that approaches that originally
planned for the airplane. General
Raggio, who assumed command of
tke high-profile aircraft program last
summer, says that the Air Force won’t
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The YF-22 prototype (oppcsite) helped the Air Force and its coniractor team
collect data on the flying characteristics of the aircraft and refine the design of
the production F-22. Comgutational fluid dynamics tests (above) at Arnold
Engineering Devalopment Center (AEDC), Arnold AFB, Tenn., provide data on
the F-22’s production configuration.
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Extensive testing can be done on the production-configured F-22 by way of
simulation. Here a model of the production-configured F-22 is tested at AEDC,
which boasts the nation’s largest complex of wind tunnels, jet and rocket engine
test cells, space simulation chambers, and hyperballistic ranges.

compromise on the F-22’s air-to-air
power and that it hasn’t dropped any
major capabilities.

“The things we are measured on—
the requirements—haven’tchanged,”
declares the General. “If there have
been changes, they have been on the
margin. The requirements that have
been dictated for the F-22 have not
been changed.”

However, the service constantly
updates the systems threat assess-
ment report (STAR). The most recent
STAR looked at the existing threat
and proposed capability adjustments
that should or could be made. These
types of adjustments will be incorpo-
rated into the airplane prior to the
preliminary design review, due to be
completed in April. Eric Abell, the
F-22 program’s technical director and
chief engineer, asserts, “I don’t see it
making a significant change in the
overall capability of the fighter.”

Less Back-End Stealth?

The service is considering making
changes at the margin of the program,
however. One example concerns new
thinking about the aircraft’s thrust-
vectoring system. The production F-22
will incorporate thrust-vectoring noz-
zles into its engines. F-22 designers
will continue to analyze the threat
and, presumably, leave the door open
for producing a less robust, less costly
system.

The F-22 System Program Office at
Wright-Patterson is conducting a “trade
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study” on stealth, assessing what kinds
of capabilities can be traded off against
stealth, at what cost in performance.
The main point of the study will be to
examine whether the Air Force must
pursue high levels of stealth in the rear
ofthe aircraft as aggressively asitonce
did, given the radical change in the
threat and budget levels.

The design difficulty comes in try-
ing to match the thrust-vectoring
nozzle to the back of the airframe and
make the seals work. Experts note
that, if the Air Force slightly relaxed

its stealth criterion, it could reap ma-
jor cost savings.

Mr. Abell says the Air Force never
expected the back end of the aircraft
to be as stealthy as the front. He ex-
plains that the difference in the two
versions of the aircraft would not be
“Here I am invisible, and here I’'m as
big as a barn,” but just “tuning on the
margins.”

The F-22’s planned suite of avion-
ics has also been changing margin-
ally. Electrical power has been re-
duced. Studies show that the lower
power level will be sufficient to run
all initial functions and all planned
future functions. The avionics pack-
age, say officials, could easily handle
such items as the infrared search and
track system and the side-aspect radar
system, both of which are preplanned
product improvements.

Originally, “it looked like we were
going to have to put the Hoover Dam
in there to generate the power,” Mr.
Abell says. “So what we did was re-
fine the concept of the operations, in
a technical sense.”

The integrated avionics suite is the
heart and soul of the F-22. For a
fighter, the level of integration is
unprecedented, and all seems to be
going as planned. The goal is to ac-
quire, fuse, and analyze data enter-
ing from sensors distributed around
the aircraft.

Mr. Abell says the object is to “cor-
relate all of that information coming
in from all those signals and tell the

Though it was not required of the prototype, the YF-22 fired an AMRAAM during
testing. The F-22 might not carry as many missiles as was originally planned. All
will be carried internally to preserve stealthiness.
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pilot that the airplane believes that
there is one [enemy aircraft] here based
on everything it knows of the situa-
tion around it. It can tell whatkind he
is, where he is, maybe what his intent
is, and, using the power of that fusion
of information, present information
to the pilot, instead of data, which is
what he gets now.”

What the pilot gets is location, type
of aircraft, whether the aircraftis look-
ing at him, and what it might do. The
system provides the pilot with alter-
natives. Five liquid crystal flat-panel
displays will provide the needed sym-
bology more efficiently than in any
aircraft in history.

Fewer Air-to-Air Missiles

The F-22 fighter is designed to carry
its complement of eight air-to-air mis-
siles internally. (The F-15 carries up
to eight externally.)

The Air Force apparently looked
long and hard at the issue during the
F-22’s demonstration/validation phase.
Surprisingly, say program officials, the
service found that increasing the num-
ber of missiles beyond eight only in-
creased the chance of losing the F-22
in combat because, says Mr. Abell,
“you stayed in the fight longer.” The
Air Force decided to go with a six- to
eight-missile capacity. Still, the F-22
is expected to have a kill ratio over
enemy aircraft about five times that of
its predecessor, the F-15.

The Air Force set high goals for
the F-22 in reliability, maintainabil-
ity, and supportability. Compared to
the F-15 it would replace, the F-22
was supposed to require half as many
support personnel and fewer than half
as many C-141 airlifters to haul the
necessary equipment for a squadron
deployment.

General Raggio says these goals
and others are being met, but the task
has not been easy. One question was
whether to put an auxiliary power unit
(APU) on the F-22. Dropping it would
save weight but would have created a
requirement for ground-based APU
carts. The carts would have to fit on
C-141 aircraft in support of a squad-
ron. The Air Force decided to keep an
APU on board the plane.

Lockheed performed an integrity
analysis to ensure that every part would
perform as it should. It found and rec-
tified a number of potential problems.
One example is a basic electronic con-
nector, which, the analysis found, would
have started to fail at about 200 hours
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of flying time. Lockheed decided to
switch to a different connector that is
expected to last 8,000 hours. “That
could have been a billion-dollar prob-
lem,” says James A. “Micky” Black-
well, Lockheed’s F-22 program man-
ager. “We’re doing [quality analysis]
in every part of this airplane.”

Another boost to the supportabil-
ity aspect of the program is that, as
Lockheed designs the tooling, it builds
two sets of tools—one for itself and
one for the Air Force’s logistics de-
pot. Thus, when the depot needs to
replace a worn part, it can manufac-
ture it and avoid paying a contractor
for the job.

In 1986, when two industrial teams
began the five-year demonstration/
validation portion of the program, the
Air Force said it was shooting to pro-
duce a highly capable airplane weigh-
ing no more than 50,000 pounds, with
a maximum unit flyaway cost of $35
million (1985 dollars). The cost fig-
ure assumed a production run of 750
aircraft built at a rate of forty-eight
planes per year.

The weight goai was set “kind of in
the blind,” remarks Gen. John Michael
Loh, commander of Air Combat Com-
mand and former commander of ASC,

The F-22 will have
unprecedented fighting
range. Its supercruising
engines allow it to
cruise at supersonic
speeds without after-
burner, making it highly
fuel-efficient.

where for several years he was deeply
involved in the Advanced Tactical
Fighter program, the precursor of the
F-22 effort. He notes that one builds a
fighter not to meet a specific weight
but to do a specific job or jobs, and
that the F-22 will do the job.

General Loh says he believes the
production F-22 probably will weigh
“in the high fifties”—close to 60,000
pounds. He points out that the pro-
jected weight is still under that of the
F-15E and the F-14, two older aircraft
with air-superiority missions.

Weight has been a major concern of
this program from the outset. Mr.
Blackwell says, “We actually had to
go on a crisis footing to get down to
our proposal weight. We had to do a
lot of focus and attitude changing of
all our designers.”

Weight was not a contract item in
the engineering and manufacturing de-
velopment (EMD) stage, but design-
ers and program officers pay close
attention because it severely affects
the performance of the air¢raft. More-
over, greater weight usually equals
greater cost.

General Raggio says that the F-22’s
weight is some 100 pounds below the
contractors’ proposal weight. In this
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regard, the Lockheed-led team has
racked up no small achievement;
weight growth, rather than loss, is the
norm in this phase of the program.

Gaining 400 Pounds?

The contractor team managed one
weight-creating USAF order without
ill effect. The service wanted to in-
crease the plane’s ability to withstand
G forces, the better to avoid the kind
of wing cracks unexpectedly being
found in some other USAF aircraft.
This change added some 200 to 400
pounds. The aircraft still came in un-
der weight, and the change is consid-
ered well worth the extra pounds.

The F-22 will reach extreme angles of attack (the YF-22 above is merely climbing).

for example, avionics. Mr. Abell says
that decreasing the electrical power
requirement within the system low-
ered the temperature of the avionics,
which in turn reduced the require-
ment for cooling. Many of the avion-
ics modules on the F-22 will be made
of composite materials rather than
metal, further reducing weight. Over-
all, the weight of the avionics suite in
the F-22 will come in about ten per-
cent lower than that of today’s suites,
according to Mr. Blackwell.

Mr. Abell says that significant weight
savings were gained just by looking at
“how you stuff the airplanes” with all
of the components it must have.

Its phased-array radar (antenna below) will be highly reliable. Provisions are being
made, in a P°l program, for a side-aspect radar.

“This fighter is going to be around
for fifty years,” says General Raggio.
“It must be robust.” By that he means
that the F-22 will have a G tolerance
much superior to that of the F-15s and
F-16s in today’s fighter flee-.

Much of the weight-control suc-
cess can be attributed to irtegrated
product teams (IPTs), which are re-
sponsible forevery aspect of the fighter
from the full design to the smallest
functions.

“The IPTs go down to alevel where
each of [them] is responsible for its
part of the plane,” General Raggio
says. “Every single person takes a
hand in this. The IPT chief is respon-
sible for weight and costs.”

Mr. Abell cites a number of areas
where weight savings were achieved—
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“You’ve got all this bridge work
called the airframe, bulkheads, frames,
and spars, and you have to put things
in them. Packaging it the wrong way
puts a hell of a lot of wire [on board].
If you can rearrange the way you’re
going to do that . . . you can make
some significant amounts of weight
savings in just how the wire bundles
run through the airplane.”

Looking at how the aircraft takes
on loads also led to weight reduction.
In the demonstration/validation phase,
the contractor teams flew actual proto-
types and learned much about predic-
tions made from wind tunnel testing.
Armed with that information, engi-
neers and designers strengthened ar-
eas that needed support but cut weight
in areas of reduced strain.

The problem of how to cope with
the danger of birdstrikes provides an-
other example of weight trimming.
Lockheed’s Mr. Blackwell says that
the contractor team was able to dem-
onstrate inherent rigidity in the de-
sign of the canopy; thus, it could re-
duce the thickness of the canopy,
saving a few pounds without sacrific-
ing any performance.

Cost, the Greatest Hurdle

All agree that the greatest hurdle
that the program will have to clear is
cost. It goes to the heart of the F-22’s
affordability at a time of defense aus-
terity. The problem has hit the F-22
hard, but it is bigger than a single
program; it afflicts the entire defense
aerospace industry.

Because of the decline in govern-
ment purchasing of military hardware,
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contractors’ general overhead costs are
becoming a significant problem for
those specific programs still under way.
Overhead increases occur primarily
when other programs the contractor
carries decline or are terminated.

The Lockheed/Boeing/General Dy-
namics F-22 team is a prime example
of this process at work. When the B-2
program ended and SRAM II was ter-
minated, Boeing’s overhead costs—
relative to total business—soared.
General Dynamics sutfered an increase
when prospects for F-16 sales declined.

“When the business base goes down,
if the overhead doesn’t come down
commensurately, the overhead is shared
by the remaining programs,” General
Raggio says.

He explains thatoverhead is atough
thing for a company to bring down
because the contractor has to concede
that there is no future business for
which it will need additional capac-
ity. “If they cut back on capacity,
they’re also cutting back on their abil-
ity to get the next contract—if there is
a next contract,” the General says.

The overhead problem is the pri-
mary reason the F-22 program was
recently rephased. Essentially, the Air
Force stretched the program by eleven
months, put off the first flight of the
F-22 to mid-1996, and reduced the
number of EMD aircraft from eleven
to nine. General Raggio warns that
this kind of rephasing problem could
plague the program indefinitely un-
less the team takes aggressive steps to
get overhead under control. To do
that, the contractors will have to re-
duce capital investment, sell build-
ings and equipment, or cut the work
force to reduce labor costs.

There are some success stories. Pratt
& Whitney, builder of the F-22’s new
F119 engine, has been relentlessly
cutting back on labor and plant cost,
and its estimate of completion of the
engine for EMD is lower than the
original proposal.

Mr. Blackwell says that all three
firms are undergoing a reengineering
program to reduce overhead costs. By
purchasing General Dynamics’ Fort
Worth facilities, Lockheed hopes to
reduce overhead through consolida-
tion. General Loh, among others, be-
lieves that this “certainly” will be the
case.

The cost problem doesn’tend there.
Congress reduced the Fiscal 1993 re-
quest for the program by $285 mil-
lion, which forced the rephasing. Con-
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tractor overhead expenses total $278
million; risk factors for technical de-
velopment will cost $97 million. De-
fense management and a downward
adjustment for inflation will add an-
other $90 million. The total shortage
in 1993 will be $750 million. These
additional costs, however, will not
require an increase of funds for the
ten-year phase.

The slip in the schedule will in-
crease the total program cost. It will
take an additional year to buy the full
planned complement of 648 F-22s (the
Pentagon discarded the 750-plane plan
in 1990). That delay will increase the
total cost of the program by the amount
of inflation on the purchase for that
one year, a sizable amount of money.

Efficiency could be increased in
the unlikely event that the F-22 does
double duty. Questions have been
raised in recent months about the in-
herent strike capability of the F-22
and how it could be exploited if the
future Navy-USAF A/F-X fighter
program should run afoul of budget
or development problems. Former Air
Force Secretary Donald Rice declared
in December that a strike variant of
the F-22 was one potential USAF
fallback position. Current plans call

Air superiority is
essential to the success
of a modern military
campaign. The F-22
would have unmatched
air-to-air capabilities
and could be given a
formidable strike
capability. However, the
F-22 may face its
greatest challenges—
financial ones—before it
takes to the skies.

for the Air Force to use a variant of the
A/F-X to replace its F-111s, F-15Es,
and F-117s.

Mr. Blackwell makes it plain that
Lockheed and its partners (Boeing and
General Dynamics) were not under
contract to provide anything related to
strike capability. However, he asserts
that the fighter was “beautifully posi-
tioned” for that role and that it will not
take much in the way of modifications
to make the F-22 a strike fighter.

“I want to build as much growth in
this airplane as I can,” says Mr.
Blackwell, “and it looks to me like, as
aresult of Desert Storm, this airplane
needs to at least have the ability to
grow into that.” He says that an F-22
strike variant would require additional
avionics, as well as a forward-looking
infrared system and a laser designa-
tor, but that those development costs
would have to be borne even in an
A/F-X program.

“We have looked at what it would
take to put a certain size munition in
the airplane to make sure that we didn’t
have a problem,” Mr. Blackwell says.
“If the Air Force decides at a later
date that it wants to move this air-
plane in that direction, we can do it at
a minimum cost.” u
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It has modern equipment, first-rate
training, and flying princes.

The Stalwart Saudi
Air Force

N January 24,1991, Capt. Ayedh

Salah al-Shamrani of the Royal
Saudi Air Force shot down two Iraqi
Mirage Fls. The young F-15C pilot,
somewhere over the Persian Gulf,
blasted the Mirages out of the sky
with AIM-9M Sidewinder missiles.

Captain Shamrani’s picture graced
the front pages of most of the next
day’s Saudi newspapers, and with rea-
son. The aerial kills were the first—
and, as it turned out, only—victories
scored by an Arab member of the anti-
Iraq coalition.

Those two shoot-downs were the
first Saudi victories in six and a half
years. To find another, one must go
back to June 35, 1984, when E-3 Air-
borne Warning and Control System
(AWACS) planes detected two Ira-
nian Air Force F-4s headed for the
coastal town of Dhahran, in the heart
of Saudi oil country. RSAF jets scram-
bled, intercepted the F-4s, and downed
at least one.

The RSAF has notched few air-to-
air kills, and this leads some to ques-
tion Riyadh’s heavy outlay for mod-
ern weaponry during the 1980s. The
tab, once the backlog is paid off, could
well reach $100 billion. Some say the
purchases have been a waste of money,
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By Michael Collins Dunn

A Royal Saudi Air Force F-15 refuels over the Persian Gulf during Operation
Desert Storm. In that conflict, an RSAF F-15 pilot shot down two Iraqi Mirage
F1s. Since the Saudis began purchasing F-15s in 1978, the fighter has been an

but US and other analysts vigorously
challenge that claim.

They note that Saudi rulers always
intended to wield the RSAF as a de-
terrent, and a deterrent is doing its
best work when it is not fighting at all.
They further point out that, in Opera-
tion Desert Storm, though the Saudis
may have claimed only two kills, the
RSAF flew many missions over Ku-
wait, including combat air patrol. Its
AWACS aircraft worked closely with
their USAF counterparts to provide
constant coverage of the battlefield,
and Saudi tankers, reconnaissance air-
craft, and other elements played im-
portant roles. The Saudi communica-
tions system was at the service of the
coalition. The RSAF deploys F-15s
and Tornados, providing considerable
interoperability with US and British
forces flying missions from Saudi
bases.

Bases and Prepositioned
Equipment

Most important, Saudi Arabia had
at the ready a number of modern, well-
equipped, and hardened air bases in
forward areas, capable of easily ac-
cepting American and coalition air-
craft. Some equipment aimost certainly

important RSAF assetl.

had been prepositioned for use by oth-
ers. RSAF officers may insist that the
air bases were built purely for future
growth by the RSAF itself—its force
of 18,000 or so men is expected to
grow to somewhere above 21,000—
but some suspect that they were al-
ways intended, at least in part, as bases
for over-the-horizon Western forces.
Many sources—official and unof-
ficial—offered their assessments of
the RSAF for this article, though all
wished to go unnamed to avoid giving
offense to the Saudi rulers. Many said
it is too early to declare the RSAF a
truly modern force. Some training and
assimilation problems have cropped
up, not to mention a problem with
combining US and British aircraft.
The consensus is that the RSAF is
the best-trained air force in the Middle
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East (Israel excepted) and one of tke
best equipped. Its infrastructure is the
bestin the region. Some of the new air
bases are said to be hardened better
than any in NATO’s inventory. The
RSAF, a force multiplier for the rela-
tively weak Saudi ground forces, is an
elite service, the only one that consis-
tently attracts princes of the House of
Al Saud, the nation’s royal family.

Riyadh’s specific defense condition
is unusual. The kingdom controls at
least one-fourth of the world’s proven
oilreserves, likeliermore. Saudi Arabia
is big, covering some 839,000 square
miles. The Saudi nation has 2,700
miles of territorial borders. Ithas 1,500
miles of sea coast on two bodies of
water, the Red Sea to the west and the
Persian Gulf to the east.

Saudi officials estimate the popula-
tion of the kingdom at some fourteen
million, but few believe it. Some say
there are fewer than eight million Sau-
dis, once one has factored out large
numbers of guest workers and long-
resident Palestinians.

Trouble in All Directions

The upshot is that Riyadh has lots
of wealth and territory to defend and
few people to do it. Airpower advo-
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cates flourish in such situations. It is
no surprise that one finds many in the
upper reaches of the Saudi leadership,
which sees trouble at almost any point
of the compass.

To the north lies Iraq. Most Saudi
oil can be found along the Persian
Gulf coast, a short flight from Iraq’s
fighter bases. Its petroleum installa-
tions lie exposed on a seacoast, reach-
able by Iraqi armored forces in hours.
Saudi leaders believe that Baghdad’s
armed forces would have moved into
the Saudi vil fields after occupying
Kuwait, had the US not intervened.

Tothe east and northeast, only about
fifteen minutes’ flying time from the
Saudi oil fields, lies Iran, now buying
a wide range of Russian and other
Soviet-type equipment and clearly a
major potential threat. If Iran suc-
ceeds in buying such equipment as the
Tu-22M “Backfire” bomber and the
[1-76 AWACS variantknown as “Main-
stay,” it will be a significant threat.
[See “Backfire Goes to Market,” Feb-
ruary 1992, p. 42.]

To the south lies Yemen. Riyadh
keeps a wary eye on this desperately
poor nation, which may have more
people than its rich neighbor. Since
the 1991 Persian Gulf War, when

Yemen sided with Iraq, Saudi Arabia
has expelled one million Yemeni guest
workers. Yemen lost lands to Saudi
Arabian conquest in 1934 and still
regards these as “lost provinces.”

To the northwest lies Israel, which
Riyadh views as a major threat. The
RSAF has never sought to engage
Israel, for obvious reasons: The Is-
racli Air Force (IAF) is far superior in
number, its pilots are well-trained and
resourceful, and they have very short
flight times to Saudi targets. The IAF
has flown in Saudi airspace—for ex-
ample, during IAF’s 1981 raid on the
Osirak nuclear plant near Baghdad
and in frequent overflights of Tabuk
AB in northwest Saudi Arabia.

This constellation of threats has
dictated the contours of the Saudi air
base structure. The biggest fighter
facilities are located at Dhahran AB,
from which the RSAF can confront
Iraqi or Iranian incursions into its oil-
producing areas. The RSAF has built
amajor facility, Khamis Mushayt AB,
on the border with Yemen, and an-
other at Taif, on the Red Sea coast.
Saudi planners kept the fourth major
base at Tabuk, opposite Israel.

In 1923, Great Britain provided
some de Havilland DH-9 aircraft to
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Saudi troops celebrate in Kuwait City at the end of the Persian Gulf War. The
relatively weak Saudi ground forces are greatly strengthened by the RSAF, one
of the best-trained and best-equipped air forces in the Middle East.

the forces of Abdel Aziz Ibn Saud,
the eponymous founder and longtime
leader of the modern Saudi state. The
RSAF traces its birth from that event.
From the 1950s onward, the force
alternated acquisitions between US
aircraft (B-26s, F-86s) and British
(many, culminating with Lightnings
and Strikemasters).

When the Saudis saw military coups
in Yemen in 1962 and in Sudan and
Libya in 1969, they tightened restric-
tions on the growth of their own mili-
tary. In June 1969, several RSAF of-
ficers were arrested for plotting against
the regime. The growth of the air force,
however, was all but inevitable.

Two revolutions transformed the
RSAF: the oil price revolution that
began in 1973 and the Iranian Revolu-
tion of 1979. One provided the money
for military modernization; the other
threw a new light on the potential Ira-
nian threat to Saudi internal security.
The Iranian Revolution was followed
by the Iran-Iraq War. By the mid-1980s,
with [ranian forces threatening to break
through the Iraqgi lines, Iran began to
look like an external threat.

Advent of the F-15s

In 1971, the RSAF purchased Nor-
throp F-5A/Bs; it procured F-5E/Fs
some years later. This was the begin-
ning of the full modernization (and
Americanization) of the Saudi fighter
force. By the mid-1970s, recognizing
Saudi Arabia’s need for a more mod-
ern air defense fighter to replace its
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Lightnings. the US began to discuss
the sale of F-15s. Agreement to sell
these front-line fighters was announced
by President Jimmy Carter in 1978.
The United States delivered sixty F-
15s over several years.

In 1980, the last full year of the
Carter Administration, the US began
a joint feasibility study on the mod-
ernization of the RSAF. The study
produced strong recognition of the
vulnerability of the Saudi oil fields
and the need for enhanced air defense.
That, in turn, led to the 1981 sale to

the kingdom of five E-3A AWACS
aircraft. Each of these sales engen-
dered controversy, but each went
through. Saudi Arabia’s acquisition
of the AWACS was a landmark for a
Middle East client of the US.

Every proposed US arms sale to
Saudi Arabia sparks debate about
whether the sale could threaten I[srael.
Riyadh has been cooperative in re-
stricting or limiting its arms deals so
it would not appear threatening to
Israel. The Saudis agreed, when first
purchasing F-15s, that these would
not be stationed at Tabuk. The Boeing
E-3A Sentry AWACS aircraftin Saudi
service contains software modified to
prevent full coverage of Israeli air-
space.

In 1985, RSAF expansion hit a reef
in Congress. The Saudis requested
conversion of existing F-15C/Ds to
the Multistage Improvement Program
level, acquisition of forty more fight-
ers, and the purchase of missiles and
other equipment. On Capitol Hill, con-
cern ran high that delivery of these
systems to Saudi Arabia could threaten
the security of Israel. Despite the elimi-
nation of controversial subsystems,
Congress balked, and the Reagan Ad-
ministration withdrew the proposal.

In early 1986, the Saudis reminded
the US that they were not entirely
dependent on Washington. They or-
dered 132 aircraft from Great Britain
in a deal code-named Al Yamamah. It
included forty-eight Interdictor/Strike
(IDS) Tornados, thirty-four F. Mk. 3
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Saudi and US pilots are briefed for missions in Operation Desert Storm. The
RSAF has had some training and assimilation problems, exacerbated by difficul-
ties in combining US and British aircraft.
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Air Defense Variant (ADV) Torna-
dos, thirty Hawk trainers, thirty Pilatus
PC-9 turboprop trainers, and muni-
tions. The deal was estimated at more
than £5 million, or some $10 billion at
the 1986 exchange rate.

In July 1988, the Saudis signed Al
Yamamah I, estimated to cost about
$30 billion. This follow-up deal in-
volved the sale of an additional forty-
eight Tornados, sixty Hawks, heli-
copters, and mine hunters and the
construction of two air bases.

If the two Al Yamamah projects are
completed in full, the US will have
lost perhaps $40 billion in sales—
eagerly snapped up by Britain. Israeli
Defense Minister Yitzhak Rabin (now
Prime Minister) expressed his con-
cern that, by opposing the F-15 up-
grade in Congress, Israel might have
encouraged the Saudis to become far
more of a threat than had the sale gone
through with restrictions.

There have been problems with the
Al Yamamabh deals. The Saudis were
not happy with the Tornado ADV and
converted later deliveries to the IDS,
which provides the ground-attack ca-
pability they were denied in their
F-15s. Arguments over the offsets,
how much of the deal might be paid in
oil, and otherissues have delayed other
aspects, and the Saudis have now re-
portedly dropped plans for one of the
two British-built air bases. Riyadh re-
cently announced it would move ahead
with the purchase of forty-eight Tor-
nados called for in Al Yamamah II.

A Mixed Bag of Aircraft

The Al Yamamah sales have cre-
ated amixed bag of aircraft. The RSAF
has three squadrons of F-15s, one each
at Dhahran, Taif, and Khamis Mushayt.
Old F-5sremain at Tabuk in the north-
west, the only peacetime defense
against Israeli intrusions. The Torna-
dos provide the strike and ground-
attack capability. The Saudis are even
said to have sought to convert some
of the Tornado ADVs to the ground-
attack mission.

Irag’sinvasion of Kuwaitled Wash-
ington to approve an emergency pro-
vision of an additional twenty-four
F-15s as part of the Desert Shield
buildup. These are, apparently, not

In the mid-1980s, when the US was reluctant to sell Saudi Arabia F-15s, the
Saudis went to Great Britain. The RSAF now includes Tornados (like these, in
desert colors) for strike and ground attack, F-15 variants, old F-5s, and Hawk

and Pilatus trainers.

forming a fourth squadron but are
being dispersed among the three ex-
isting F-15 squadrons.

In the aftermath of the Gulf War,
the Saudis decided to try the Ameri-
cans again and requested F-15s with a
ground-attack capability. President
Bush, in the 1992 election campaign,
announced the sale of seventy-two
aircraft. Plans called for delivering
twenty-fourair defense and forty-eight
attack variants of the F-15, all of which
are designated F-15XP (“export™).

These aircraft will include a number
of limitations not found on the F-15E.
The type of weaponry and the weapons
delivery systems and the targeting,
navigation, and other systems will re-
portedly be altered. The electronic
wartare, Identification, Friend or Foe,
and other systems will be tailored to
preventeffective use against US-manu-
factured aircraft, such as those flown
by Israel. Some skeptics suggest that
these reconfigured F-15XP fighters will
not serve original Saudi purposes. The
sale will total about $5 billion.

It may seem odd to Westerners who
think of Saudi Arabia as having end-
less wealth, but it has faced budget
problems in recent years. It has run
deficits and imposed some budget cuts
following enormous spending on infra-

Michael Collins Dunn is senior analyst of The International Estimate, Inc., a
Washington-based consulting concern, and editor of its biweekly newsletter,
The Estimate. He has extensively written about and lectured on defense issues
in the Arab world. This is his first article for Air Force Magazine.
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structure inthe 1970s and 1980s. These
expenditures took a desert kingdom
into the era of modern computers and
shopping malls as well as of AWACS
and F-15s. The buying sprees are over,
and the Saudis are bargaining hard in
the arms marketplace these days. They
seem to have decided that the addi-
tional forty-eight Tornado IDSs in Al
Yamamah II and the seventy-two
F-15XPs are essential.

A major question is the issue of
replacing the F-5s. Saudi Arabia has
no light multirole fighter. The Saudis
have been discussing possible pur-
chases of the US F-16, though the
F/A-18 also has been mentioned.

The RSAF is going to remain a
major air force. Its developed, mod-
ern, hardened air bases in the Gulf
region—at Hafir al-Batn, Dhahran,
Riyadh, and Kharj, plus possibly some
that have not been publicly identi-
fied—will remain major preposition-
ing centers for any future surge of
Western airpower into the Persian Gulf
region like that of Desert Shield.

The RSAF is likely to remain an
elite service. The Saudi Ambassador
to Washington, Prince Bandar Bin
Sultan, is a former F-15 pilot and
RSAF officer. He is also the son of
Prince Sultan, the Minister of De-
fense and Aviation, and a full brother
of King Fahd. Prince Bandar is a key
figure in arms procurement decisions
in his own right. That fact alone guar-
antees that the RSAF will continue to
be heard in high places. [ ]
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A congressionally mandated study asks if the Air
Force can put its bombers and quick-response
fighters into active-reserve team units.

Rising Ratios in the
orce Mix

ouLb most of the Air Force’s

bombers and quick-response
fighters be put into “associate” wings
and operated by a combination of
active-duty and Reserve crews? A new
Total Force study, done by the RaND
Corp. for the Defense Department at
the behest of Congress, says the pos-
sibility ought to be explored. The re-
port also identifies potential realign-
ments in the other services, but none
so revolutionary as this one.

The Air Guard and Reserve have
heavy tasking already as fighter re-
inforcements, for airlift, and in nu-
merous other combat and support mis-
sions. The suggestion in the study
goes beyond that. It would put all
USAF bombers except sixteen B-2s
into active-reserve team units, with
Reservists manning half the cockpits.
It makes fighter associate units—with
Reservists flying twenty-five percent
of the aircraft—the first forces to
deploy from the United States to cri-
ses abroad. Follow-on reinforcements
would consist entirely of Guard and
Reserve units.

This bomber-fighter option, one of
several devised by RanD, set heads to
shaking as it circulated through the
Pentagon in December. The Air Force
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employs its Guard and Reserve com-
ponents more effectively than the other
services do, but it sees a limit to how
much combat capability can be trans-
ferred away from active-duty forces.
The Air Force’s existing drawdown
plan is to take nearly all of the losses
from the active component, holding
Guard and Reserve strength approxi-
mately level. By 1997, the active-
duty aircraft fleet will diminish by
almost thirty percent. The reduction
is primarily in fighters. The Air Guard
and Reserve are to keep about the
same number of aircraft as before.
Overall, USAF projects a reserve
component of 31.7 percent when the
restructuring is complete, but Air
Guard and Reserve representation is
strongestin flying units. The Air Force
will have forty-three percent of its
deployable fighter and interdiction
strength in the reserve components by
1997. Consequently, the prospect of a
considerably higher ANG and Reserve
ratio in the combat force is startling.
The Total Force mix is expected to
be a big issue this session of Con-
gress. Last year, Congress endorsed
deeper cuts in the active-duty forces,
but insisted that the services (princi-
pally the Army) keep 76,000 more

By John T. Correll, Editor in Chief

Guardsmen and Reservists than they
wanted. Two years ago, Congress ac-
cused the Pentagon of tampering with
the findings of a Total Force study
and directed that another report be
done by independent analysts. The
job went to Ranp, a California-based
think tank with ties to the Air Force,
but several other federal contract re-
search centers helped. Notably, the
portions of the study dealing with the
sea services were done by the Center
for Naval Analyses in Alexandria, Va.

The benchmark used for compari-
son in the RAND report is the “Base
Force” projected by the defense lineup
for 1997. The study also drew on “Op-
tion C,” an alternative to the Base
Force developed by Defense Secre-
tary Les Aspin when he was chairman
of the House Armed Services Com-
mittee. The Base Force plan cuts total
military strength by 800,000, with the
deepest reductions in the Army and
the Air Force. Overall, thirty-six per-
cent of the armed forces would be in
the Guard and Reserve. Option C takes
total strength down by another 233,000
and raises the reserve component to
thirty-nine percent. Most of the RAND
alternatives fall somewhere between
the Base Force and Option C.
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Four Options for Air Force Aircraft and Personnel

Base Force Option C Force X Force Y
ACT ASC RES ACT ASC RES ACT ASC RES ACT ASC RES
Fighter wings 15 — 11 10 — 8 12+ — 8 7+ 6 9
Bombers 217 — — 133 — 33 167 — — 16 151 —
Strategic lift — 236 103 — 173 180 — 103 —_ 236 103
Tankers 245 57 262 191 57 204 218 57 235 — 275 235
Tactical lift 154 — 296 100 — 300 137 - 263 137 — 263
Strategic 13 — — 13 - — 13 — — 13 — —
Air-to-air 30 — — 30 — — 30 — — 30 - - —
Air-to-ground 35 —_ S 35 — — 35 C- e 35 — =
Forward air control 60 — 30 60 — 30 24 — 24 24 — 24

Personnel

(in thousands) 430.3 —

Percentage of Force

68.3 — 31.7

ACT = Active-duty

ASC = Active/Reserve Associate

RES = Reserve Components (Air Guard and Reserve)

The Base Force is the configuration projected for 1995 by the National Defense Strategy of 1990. Option C is an alternative proposed by Defense Secretary Les Aspin when
he was chairman of the House Armed Services Commitiee, Forces X and Y are alternatives developed by Rano Corp. Option C and Forces X and Y are imputed to cost ten percent

less than the Base Force

Alternatives X and Y

RAND identifies two possible con-
figurations—Alternative X and Al-
ternative Y—that preserve some of
the Air Force structure that would
otherwise be lost with Mr. Aspin’s
Option C. Under Alternative Y, the
price for keeping that force structure
is a transfer of missions to the reserve
component.

The bomber-fighter associate wing
idea was inspired by the Air Force’s
success with Reserve Associate units
in the airlift and tanker missions. At
present, AFRES has the equivalent of
twenty-one squadrons in associate sta-
tus. There are no associate units in
ANG. An associate unit has its own
command structure but flies aircraft
owned by the parent active-duty orga-
nization. Associate aircrews and ground
crews augment the active unit in both
peacetime and wartime operations.

In the associate airlift and tanker
operations, the ratio of active-duty
crews to Reservists is fifty-fifty. RAND
suggests a similar fifty percent mix
for associate bomber units but holds
the Reserve share of associate fighter
units to twenty-five percent. This op-
tion gives the Air Force two fighter
wings fewer than the Base Force—
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but four more than Option C. This
would make an enormous difference
in how the Air Force responds to in-
ternational crisis.

In the Base Force projection, the
active-duty component provides all
of the units stationed abroad and the
entire “crisis response force,” those
fighter and bomber units expected to
be on the scene in a hurry. “Early
reinforcement” fighter forces are all
from the Guard and Reserve.

Alternative Y cuts the forward pres-
ence to 4.9 active fighter wings. The
crisis response force is mixed. Part of
it comes from active-duty squadrons
specialized for interdiction, close air
support, and suppression of enemy air
defenses. The greater portion, though,
is from the active-reserve associate
combinations. Early reinforcement
forces consist entirely of Guard and
Reserve units. Associate airlift and
tanker units would deploy as part of
the crisis response force.

Alternative X cuts force structure
deeper, leaving six fighter wings fewer
than the Base Force, but the configu-
ration follows traditional lines. Itkeeps
all of the bombers in the active com-
ponent and employs only active-duty
fighters for crisis response. Early re-

inforcement units, mostly multirole
fighters, would be from Guard and
Reserve units. None of the alterna-
tives—C, X, or Y—provides a capa-
bility equal to the Base Force. Each is
imputed to cost ten percent less.

Decisive Force

RAND concluded that the US mili-
tary presence abroad must be main-
tained by active-duty forces. Assign-
ing such duty to rotational Guard and
Reserve units would not make much
difference in cost. Furthermore, to
replace a single active-duty unit sta-
tioned overseas, it would be neces-
sary, onaverage, to shift around troops
from twenty-six reserve units.

“Discussions with senior Air Na-
tional Guard and Air Force Reserve
officers suggest that they could main-
tain a small forward presence if they
were free to rotate aircrews frequently,
as often as weekly, and could maintain
a very sizable rotation base made up of
volunteers from a large number of
CONUS [Continental United States]-
based units,” the report says.

The armed forces are structured
primarily to deal with major regional
contingencies. When crisis occurs, the
strategy is to react by stages. An ini-
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The Difference in Crisis

Forward Presence Crisis Response Early Reinforcement

Base Force

Active-duty fighter wings 7 9 —
Guard-Reserve fighter wings = — 12
Bombers (active force) — 200 -

Active-duty fighter wings 4 7.6 —
Guard-Reserve fighter wings — o 9
Bombers (active-duty) — 136 =
Bombers (Reserve) — - 33

Alternative Y

Active-duty fighter wings 4.9 2 -
Associate force fighter wings —
Guard-Reserve fighter wings =
Bombers (associate forces) — 1

9.5

2]

tial response force deploys immedi-
ately. It can fight if need be, but its
real job is to halt the aggressor’s of-
fensive and stabilize the situation un-
til decisive force can arrive.

Atthe beginning of Operation Desert
Shield, forexample, the initial response
force was the 1st Tactical Fighter Wing
from Langley AFB, Va., along with
tankers and transports. More fighter
and attack squadrons and paratroopers
from Fort Bragg, N. C., were close on
their heels. These units blocked asurge
southward by the Iraqi army and pro-
vided a thin defense of the border be-
tween Iraq and Saudi Arabia. That
model—an extended delay of hostili-
ties while the decisive force employed
in Operation Desert Storm built up—
led the RanD analysts to an assump-
tion they soon found reason to change.

“QOur initial hypothesis was that
once stability was established, it
would not be a serious problem to
wait for the arrival of reserve forces,
even if those forces took additional
time to be trained to a high level of
combat proficiency,” the report says.
Without exception, the military lead-
ers Ranpinterviewed said this premise
was wrong and that it was “abso-
lutely unacceptable to delay the de-
livery of the decisive force.”

Coalition forces in the Persian Gulf
War faced an incompetent military
dictator who frittered away his best
tactical choices. It might not happen
that way in the nextcrisis. “The greater
the time needed to close the decisive
force, the greater the chance that re-
serve combat units can participate in
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the decisive phase of the campaign,”
the RAND report says. “However, the
greater the time needed to close the
decisive force, the more friendly ca-
sualties may be suffered in the inter-
val, the more difficult it may be to
dislodge the enemy, and the more time
he has to change the conditions of the
battlefield in his favor—perhaps by
using unconventional weapons.”

The question, then, is what caliber
of forces could deploy to the scene of
acrisis and how rapidly they could get
there in condition to fight.

A Divergence in Readiness

It is almost universally recognized
that the Air Guard and the Air Force
Reserve are more effective, by a wide
margin, than their counterparts in the
other services. In the Gulf War, Ranp
notes, all of the activated reserve fly-
ing units mobilized in twenty-four
hours or less and were prepared to
deploy—or did deploy—in less than
seventy-two hours.

The report cites three reasons why
this was possible. Air Reserve Com-
ponents are held to the same readiness
standards as active-duty units. The
Air Force provides them the funds,
equipment, and full-time personnel to
conduct proper training. The vast ma-
jority—about seventy percent—of
personnel in the Air Reserve Compo-
nents have prior military experience
in the active-duty force.

The reserve components of the other
services are not of the same caliber.
When the defense drawdown began,
the Army already had half of its

strength in the National Guard and the
Army Reserve. Some of these units
performed with distinction in the Gulf
War, but others were in poor shape
when they reported for duty. In some
reserve combat brigades, half of the
leaders had not completed the train-
ing required for their positions. Some
were still gaining new knowledge in
exercises intended to polish their skills.

RAND assigns an estimate of 128
days for the training time needed after
mobilization by an Army combat unit
at the brigade level but says that esti-
mate may be optimistic. The larger
the unit, the more time required. “The
Army Chief of Staff suggested that it
takes four times longer to make a
reserve division ready than a reserve
brigade, even though the brigade is
the unit immediately subordinate to
the division,” RAND reported.

The analysts looked at numerous
force mix options for the Army. They
rejected some of them because they
did not deploy fully trained combat
power in the required time and others
because they “reduced the size of the
reserves to a level judged to be politi-
cally unacceptable.”

The only alternative that saves much
money (about ten percent) eliminates
two active-duty divisions—Ileaving the
Army with ten in the active compo-
nent and six in the reserves. It would
make the company or the battalion the
standard round-out unit instead of the
brigade. The reserve component of
the total Army would be 57.2 percent
rather than the 51.1 percent forecast
by the Base Force.
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The Sea Services Steam On

The sections of the report dealing
with the Navy and the Marine Corps
were prepared by the Center for Naval
Analyses. They donot show the degree
of hard-nosed scrutiny the Air Force
and the Army got from RaND, and the
alternatives are considerably gentler.

This is not to say that the sea ser-
vices will survive the defense draw-
down intact. The dream of a 600-ship
Navy is long gone. The Base Force
projects a total of 450 ships, and Op-
tion C reduces it to 340. When the
drawdown began, the Navy had fifteen
deployable aircraft carriers. The Base
Force reduces that to twelve; Option
C would cut it to eleven. In the Base
Force, the Navy has fourteen air wings,
two of them in the Reserve. Option C
eliminates one of the active air wings.

The Navy is not big on Total Force
policy. It has no National Guard com-
ponent, and in 1991, Naval Reserve
personnel accounted for only 20.8 per-
cent of total strength. A goodly share
of the Base Force adjustment was made
in the Reserve, so the Navy actually
projects a drop to nineteen percent for
its reserve component by 1997.

The main new option posed by the
Center for Naval Analyses is called the
“Reserve Combat Alternative.” It speci-
fies eleven deployable carriers, but it
transfers fifty surface combatants and
forty submarines—which Option C
would eliminate—to the Naval Reserve
Fleet “rather than decommissioning and
disposing of them.” This does not give
the Naval Reserve a new mission. The
Center says that, after considering
whether the Reserve might actually

operate the submarines, it “excluded
this option.” The Reserve Combat Al-
ternative drops the reserve component
of the total Navy to 17.8 percent.
The Marine Corps section of the
report takes a hard line, declaring that
“the Marine Corps is a force in readi-
ness, not a force in Reserve.” In fact,
five of the ten alternatives examined
by the Center for Naval Analyses
would make the Marine Corps larger
than projected by the Base Force.
The report says that force struc-
tures in the leaner alternatives “can-
not respond to any contingency on
time.” The minimum configuration to
get the job done, it says, is three Ma-
rine Expeditionary Forces, 2.5 of them
in the active-duty component. That
option would set total Marine strength
at 196,000 and cost $500 million more
than the Base Force. The reserve com-
ponent would be 11.7 percent.

Personnel and Politics

As the Ranp report explains, sev-
eral indirect considerations affect the
sizing of the total force. One of these
is the personnel base. All of the re-
serve components recruit substantial
portions of their strength from veter-
ans leaving active-duty service.

As the active components diminish
in size, the pool of potential recruits
drops. The report says the reserves
will eventually have problems find-
ing enough prior-service people and
that “the larger the proportion of re-
serve forces in a force structure, the
greater the recruitment shortfall for
prior-service personnel will be.”

RAND says only the Air Reserve

Components could maintain their cur-
rent levels of prior-service personnel,
and even they would have to recruit
nearly all of the veterans leaving ac-
tive duty who were willing to join the
reserves.

The active-duty veterans are im-
portant not only to sustain the reserve
force levels but also because of the
training and experience they possess.
One reason cited regularly for the
excellence of Air Reserve Compo-
nents is the high percentage of former
active-duty troops.

Another factor is politics. Secre-
tary of Defense Dick Cheney com-
plained constantly about the refusal
of members of Congress to allow him
to cut Guard or Reserve units in their
districts.

Politics can also affect assumptions
about the purpose of the Total Force
policy. Almost everyone agrees on
two objectives. The total force struc-
ture should meet the requirements of
national defense strategy and do so as
economically as possible.

Some service associations and mem-
bers of Congress contend that there is
a third objective. As RAND summa-
rizes it, they believe the armed forces
“should be structured to make active
and reserve units so interdependent
that a president could not send mili-
tary forces to combat without activat-
ing the reserves.”

Official policy, however, makes no
provision for structuring the armed
forces as a check on presidential power.
On that basis, RAND made its judg-
ments on military and cost consider-
ations alone. =

Company
Battalion
Brigade/regiment

Ships
Combat Service Support

— 15-35 days

While Air Reserve Components are ready to go in days—sometimes in hours—after mobilization, the case is different in the other services
Ranp Corp. says it may be optimistic tc expect that Army roundout brigades can train up to full readiness within 128 days of mobilization

Post-Mobilization Training Required

Air Force Army Navy Marine Corps
Air combat 14-21 days - 60 days 30 days
Airlift and tanker < 3 days — - s
Nonflying <7 days — — —

- 60 days
— 70—90 days
— 128 days

2-5 months =
7 days

— 30 days
— 60-70 days
— 90-120 days

30 days
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The Horn of Africa is the site of Air
Mobility Command’s latest humanitarian
effort.




Ission to Somalia




Photos © Ross Harrison Koly

Though there is a large international
airport in Mogadishu, Somalia,
conditions are considerably more
austere at the airstrip of the inland
city of Baidoa (preceding pages). The
C-130 depicted is from the 463d Airlift
Wing, Dyess AFB, Tex. KC-10 crews,
such as the one at right, face flights
of up to eleven hours on their way to
Somalia. The Air Force has a tradition
of performing humanitarian missions,
dating back to the Berlin Airlift

of 1948-49.

The KC-10’s primary mission is aerial
refueling, but its capacious fuselage
(right) can also haul more than
169,000 pounds of cargo. The KC-10
above belongs to the 4th Wing,
Seymour Johnson AFB, N. C., and the
onea at right is from the 79th Air
Refueling Squadron, AFRES, March
AFB, Calit., illustrating the Total Force
nature of Operation Restore Hope.
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Dusty, windswept Somalia can be
inhospitable even in the best of times
(parts of the country average less
than four inches of rain per year). An
influx of more than one million
refugees from Ethiopia and a vicious,
multisided civil war precipitated the
current crisis, necessitating a fast-
paced relief effort to prevent further
starvation. The arrival of supplies in-
country is only the beginning. The
larger planes must be unloaded (left,
an airman supervises a KC-10’s
unloading), and the C-130s must be
loaded to take the food where it is
needed most (below).

These three airmen at work in their
makeshift laundry are part of the
1,000-strong Air Force contingent
(not including transient aircrews) in
Somalia. Even in winter, temperatures
can soar above 100° Fahrerheit,
causing hardships for both men and
aircraft. The Air Force air traffic
controllers, security police, fire
fighters, and other personns=! must
bring with them virtually evarything
they need for the deployment.
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Sgt. Jerry Pritt, a C-130 loadmaster
from the 772d Airlift Squadron, Dyess
AFB, keeps an eye out for snipers on

the ground at Baidoa. Too small for

C-141s and C-5s, the airstrip there
can only accommodate C-130s. The
venerable Hercules aircraft fly
supplies from staging areas in
Mombasa, Kenya, and Mogadishu to
the interior, where starvation had
been rampant before Operation

Restore Hope began. nI :

The plight of Somalia’s children is
perhaps the most heart-wrenching
aspect of the crisis. Torn by civil war
since 1978, the desperately poor
country was plunged into chaos after
the 1991 ouster of strongman Mu-
hammad Siad Barre, who had ruled
since 1970. After a series of UN
resolutions, USAF C-5Bs, KC-10s, KC-
135s, and C-141s, along with Marines
and Army soldiers, came to the
rescue to provide food and some
measure of order.
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The US Marine Corps has provided
the bulk of the US ground presence in
Somalia, which peaked at more than
24,000 troops. Air Mobility Command
airlifts thousands of tons of the
supplies necessary for the operation,
aided by such aircraft as this Marine
Corps KC-130. Fast sealift brings in
thousands more on special roll-on/
roll-off cargo ships.
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Above, a C-5 from the 60th Airlift
Wing, Travis AFB, Calif., unloads at
Mogadishu. By the end of January,
AMC airlifters had flown more than
800 missions to Somalia, just part of
its increasing load of humanitarian
operations that may be the wave of
the future for USAF’s Global Reach
command.
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The Air Logistics Centers compete with
industry for customers and business.

Warner Robins, Inc.

AST YEAR, the C-141 Production

Division at Warner Robins Air
Logistics Center (ALC) in Georgia
faced a problem far tougher than over-
hauling an airframe. It had to learn
how to behave like a competitive busi-
ness.

As part of a big push to save money
and tighten management at the Air
Force’s massive maintenance depots,
USAF decided in late 1991 to put a
major C-141 repair project up for bid
on the open market. The job, replace-
ment of center wing boxes for 113 of
the Lockheed-built StarLifters, rep-
resented four years of work and mil-
lions in revenue. To win it, Warner
Robins would have to battle private
contractors made eager for new busi-
ness by the reduced defense budget.

Production Division officials tight-
ened their cost estimates, eliminating
generous fudge factors they could no
longer afford. They developed an effi-
cient repair process that included float-
ing de-mated wings on cushions of air.
Last December 17, they won the wing
box project with a bid of $62 million—
more than fifty percent lower than the
next most competitive offer.

“Why was my bid so much lower?
Because I'm so much better,” jests
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By Peter Grier

Col. Charles Jernigan, C-141 Produc-
tion Division chief.

The opening of more contracts to
competitive bidding is just one of the
major challenges facing Air Logistics
Centers, the government-owned and
less well-known “other side” of the
US defense industrial base. Like its
fellow ALCs, Warner Robins has to
deal with both the intense mainte-
nance requirements of aging a:rframes,
such asthe C-141 and the F-15, and an
explosion in software reprogramming
and other high-technology work. There
are environmental messes that need to
be cleaned up. The switch to operat-
ing under the aegis of the new Air
Force Materiel Command still takes
some getting used to.

If one theme runs through all these
changes, it is the need to make sure
ALCsarecompetitive intoday’s tough-
er budget environment. The five ma-
jor USAF depots, taken as a whole,
represent one of the largest industrial
concentrations in the United States.
From now on, that is how they will
have to view themselves.

Keeping the basic military mission
in mind, “we have to be able to step
out of our blue suits . . . and step into
business suits,” says Maj. Gen. Wil-
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liam P. Hallin, the commander of
Warner Robins ALC. “We basically
want to become our customer’s sud-
plier of choice.”

“Avionics, Inc.”

The word “customer” is cften heard
during a tour of Warner Robins. Also
in thz air are many other corporate
terms such as “product lines” and
“quality assarance.” The depot’s avi-
anics division styles itself “Avionics,
Inc.,” and 1ts officials say they con-
sciously model themselves after Wal-
Mart. the vast chain of low-price, high-
volume retail superstores.

If -he chain of Air Force ALCs is
big enough ro be an American corpo-
rate giant, then each center represents
amajor company division. With about
4,000 military personnel and another
14,000 civil:an workers, Warner Rob-
ins is one of Georgia’s largest em-
plovers. USAF officials figure that,
when the values of salaries, contracts,
retired pay, school impact “unds, and
other miscellaneous items are com-
binec, the ALC pumps more than $2
billion a year into the state’s eccnomy.

All Air Force aircraft eventually
return to a depot for major repair or
overhaul, and Warner Robins man-
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ages some of the largest fleets in the
service inventory. It is responsible for
the upkeep of F-15s, C-130s, C-141s,
and all Air Force special operations
aircraft, among others. It repairs
USAF’s air-to-air missiles, all ser-
vice avionics, and Air Force elec-
tronic warfare equipment.

At any one time, some three dozen
F-15s are being worked on at Warner
Robins, along with thirty C-141s and
from twelve to fifteen C-130s. Given
the number of C-130s in the Air Force
inventory, one might think their num-
bers at the depot would be higher, but
Ogden ALC at Hill AFB, Utah, can
alsohandle C-130 depot maintenance,
as can a number of private contractors
around the world.

Warner Robins officials administer
all parts the Air Force buys foreach of
its assigned planes. They also plan
and carry out the programmed depot
maintenance (PDM) cycle. With the
F-15, for example, PDM is a 120-day
process during which the airplane is
stripped of wings and engines and
checked with a keen eye. Some F-15
models go through both PDM and a
Multistage Improvement Program,
which involves installation of new
avionics and wiring. “We’re at the

point where we almost remanufacture
aircraft,” says General Hallin.

Back in the mid-1980s, Warner
Robins was organized along traditional
functional lines. The base’s flow chart
had big boxes labeled “Contracting,”
“Material Management,” “Mainte-
nance,” and so on.

In 1990, leaders of the now-defunct
Air Force Logistics Command (AFLC)
decided the big departments needed to
be broken up and reorganized so ths
depots could focus on their product
lines. Now the flow chart has smaller
boxes for a stand-alone F-13 director-
ate, an avionics directorate, and so on.

With the combination of AFLC and
Air Force Systems Command, also
now disestablished, came a further
refinement in depot organization:
Integrated Weapon Systerm: Manage-
ment. Under IWSM, each weapon
will have a single manager, cradle to
grave. Depending on how far along
the weapon is in its life cycle, its direc-
tor will be located at either a product
center or a logistics installation.

A Single Face

The new system is inzended to
eliminate that old, awkward split in
responsibility between a weapon’s
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development manager and its sup-
port chief. The buzzword now is
“single face to the user,” meaning
that a combat commander with a prob-
lem will not have to call two differ-
ent headquarters and get two differ-
ent stories about the status of his
software upgrade.

The F-15 fighter was one of the
twenty-one weapon systems picked
to prototype IWSM in mid-1991. Be-
cause the aircraft is middle-aged, its
manager works from Warner Robins.
“It was an easy call,” notes Brig. Gen.
James S. Childress, the F-15 system
program director.

The IWSM concept is more than a
shuffle of boxes on paper, says Gen-
eral Childress. He now has authority
over engineers and other F-15 devel-
opment staffers who work at Wright-
Patterson AFB, Ohio. The F-15 has
thirteen separate microprocessors,
and under the old system it was hard
to orchestrate software improvements
for all of them. Now a coordinated
eighteen-month software change cycle
is in place.

Other Warner Robins systems, no-
tably the C-130 and various special
operations aircraft, are starting down
the IWSM path. Among the lessons
General Childress can pass along to
new IWSM chiefs: Make sure all your
employees can understand each other.
Ex-AFSC and ex-AFLC people would
often use different terms to describe
the same thing.

Another lesson is to break your work
up into projects and assign them to
Integrated Product Teams. The inde-
pendent action that can be undertaken
by such teams is the only way to deal
withthe geographical splitin an IWSM
empire. “The geographic separation
was a big concern, and still is,” says
General Childress.

Overall, the health of the F-15 force
is good, according to the system direc-
tor. The aircraft in all its variants has
always been maintenance-intensive,
and that is not likely to change even
after such modifications as the coming
upgrade to the earlier model APG-63
radar. Programmed depot maintenance
brings F-15s in every six years for a
structural overhaul.

The next big management change
affecting the F-15 is the move to cut
out the intermediate stage and go to
what the Air Force calls “two-level
maintenance.” The F-15 is scheduled
to head in that direction in 1994, and
when it does, the depots will be under-
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taking some new repair tasks. “You
may have to evaluate the mix of spare
parts you have,” says General Child-
ress—perhaps leading to an :ncrease
in purchases of line replaceable units.

Flown Hard

The state of the C-141 farce is a
different story. The veneratle Star-
Lifter has been flown hard during re-
cent decades and has undergone a se-
ries of major upgrades, from addition
of refueling capability to an increase
in its allowable flying lifetime [see

Taken together, the
five major USAF depots
represent one of the
largest industrial
concentrations in the
United States.

“Washington Watch,” February 1993
issue, p. 13]. Warner Robins officials
say it is their biggest current airframe-
repair challenge.

Increased flying time caused by the
surge in humanitarian relief around
the world has not helped matters. In
aid of Operation Restore Hope in So-
malia, Warner Robins workers accel-
erated repair of the forty-five spare
parts on the C-141 critical list, which
includes such items as flapjack screws
and various instruments.

“It’s kind of a challenge keeping
ahead of an aircraft originally intended
to fly 30,000 hours when it has been
extended to 45,000,” said Colonel
Jernigan.

Take windshield posts. The con-
stant cycle of pressurization and re-
lease is now causing cracks around
many C-141 cockpit windows. The
window frames are complex struc-
tures, having more than 150 parts. A
quick repair of a cracked part works
for a short while, but eventually it
shifts the stress around the frame and
more extensive work is required. Pacer
Post windshield frame repair is there-
fore a major C-141 maintenance pro-
gram. Kits are planned for 165 air-

craft, with replacement operations
under way at Warner Robins and at
operating bases, where field teams
carry out the installation.

The most serious C-141 mainte-
nance task, however, is fixing fatigue
cracks in the wings. This complicated
operation requires wing removal and
replacement of the center wing box—
the distinctive “shoulders” of the
(C-141 that carries wing strain across
the top of the fuselage. When the wings
have around 10,000 hours of flying
time, repairing them takes just under
half as long as acomplete C-141 PDM
overhaul.

Unlike fighters, cargo aircraft are
not designed with easy wing removal
in mind. Moving the massive wings
once they are cut loose is a big job.
Warner Robins has solved the prob-
lem by placing air bladders on eleva-
tors next to the plane. Inflation of the
bladders with 125 pounds of pressure
per square inch floats the wings onto
and off of transport trailers.

Some defense contractors use this
technique, but Warner Robins offi-
cials believe they are the only govern-
ment installation that has adopted it.
Once a wing is on its cushion of air,
“you could start it moving with a fin-
ger,” says Colonel Jernigan. “How-
ever, you couldn’t stop it.”

Precise Tolerance

Placement of the new wing box in
the fuselage requires precise measure-
ments. It must be placed within three
one-thousandths of an inch of the old
box’s position—*"a phenomenally tight
tolerance,” notes Wayne Davidson of
the C-141 group.

It was not a foregone conclusion
that this work would be dene at War-
ner Robins. Last year, the C-141 wing
box replacement became part of a
larger USAF initiative: the push for
more competition among the depots.

This push stems from the 1989 De-
fense Management Review (DMR).
In general, DMR initiatives direct that
ALCs be used at near 100 percent
capacity. Any work load greater than
a core needed to maintain ALC infra-
structure should be open for competi-
tion to other services and to the com-
mercial sector.

Air Force leadership is counting on
depot competition to account for a
hefty chunk of the $24 billion that
DMR changes are supposed to save
by 1997. The Air Force is moving
carefully into this new, more open
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environment: The first five work pack-
ages went up for grabs in 1991.

Two of these went to ALCs, includ-
ing repair of ARC-186 UHF radios
that was won by Warner Robins. The
process of bidding for this work con-
centrated the minds of ALC avionics
officials. By scrubbing expense esti-
mates hard, they reduced the cost to
taxpayers of ARC-186 depot mainte-
nance by twenty-five percent.

Of course, ALCs have never done
everything in-house. General Hallin
estimates that forty percent of Warner
Robins work is already contracted out.

The idea is not eventually to throw
all of the other sixty percent open for
bids, but to look throughout product
lines for representative jobs that might
benefit from competition. The pro-
cess of fighting for work is supposed
to show depot managers how they can
keep costs down in other areas. Warner
Robins avionics officials say that the
experience of winning the ARC-186
bidding has emboldened them to ask
all their product managers for a seven
percent across-the-board cost reduc-
tion this year.

Core operations that will be retained
under any circumstances include such
basic tasks as C-130 propeller over-
haul. “One thing we still have to de-
fine is how far we can go in competing
our organic work load,” says General
Hallin.

A Big Win

Retaining the C-141 wing box after
it was put up for bid was a big win last
year for Warner Robins. Private bid-
ders were not overjoyed at the result.
They still do not quite trust the idea of
the government selling services to it-
self. Warner Robins officials are quick
to admit they have a big cost advan-
tage over corporations: They do not
have to figure a profit in their bids.

The attempt to infuse a more busi-
nesslike spirit into the depots goes
beyond the few projects that have so
far been exposed to direct competi-
tion. The leaders of Avionics, Inc.,
not only pay homage to the business
acumen of Wal-Mart but also see
Hewlett Packard and Motorola as role
models. With more than 500 different
systems to manage, as well as 58,000
spare parts, Warner Robins avionics
is the size of a company division. The
total value of its active inventory is
about $2.5 billion. “Sales,” in terms
of repairs provided to operational cus-
tomers, are about $1 billion annually.

AIR FORCE Magazine / March 1993

It thus takes about 2.5 years to turn
over the avionics inventory once. By
private-sector standards, that is not
very good. Wal-Mart turns its entire
inventory some seventeen times a
year. “We would like to get our rate
to one inventory turn a year,” says
George Falldine, avionics deputy di-
rector.

To improve the inventory turnover,
managers must know exactly what
they have, where it is, and where it is
going. That means an improvement in
data systems. The Air Force has made

Studying private firms
has taught avionics
officers about “the

dangers of sub-
optimization.” The
focus has to be on the
customer.

some good starts in this regard, but it
is not satisfied yet.

“Wal-Mart knows far more about
its business on a daily basis than we
do on a quarterly basis,” says Col.
John Stone, avionics director.

Studying private firms has also taught
avionics officials about what they term
“the dangers of suboptimization.” If
you are an executive of Wal-Mart, this
means something specific: If you wait
until you have a full truck before you
ship goods from distribution centers to
stores, then you have waited too long.
Stores invariably need things faster
than that.

An avionics analogy might be re-
pair scheduling. It is most efficient to
fix particular systems in large batches,
but while the depot waits for the num-
bers of a type of radio, say, to accu-
mulate, there are a lot of repair tech-
nicians out in the field, tapping their
feet. The focus has to be on the cus-
tomer.

Take the case of the F-15 horizon-
tal situation indicator. This was num-
ber one on the F-15 critical part list
before the Persian Gulf War. It was
so unreliable that Warner Robins was
carrying out 1,600 repair jobs on hori-
zontal situation indicators each year,
and there are only 900 of them in the
Air Force inventory.

That kind of repair rate could make
depot officials look good—after all, it
was steady work that could be done
efficiently—but the customer was
unhappy, to say the least. An avionics
action team tore the indicator apart.
The team members discovered a de-
sign flaw causing tiny solder cracks.
Fixing the defect has caused the re-
pair rate to plummet.

New systems will place further de-
mands on Warner Robins managers.
Among them will be the E-8 Joint
Surveillance and Target Attack Radar
System aircraft, whose operational
base will be Warner Robins, in part
because the extensive Joint STARS
electronics will be repaired there. The
Low-Altitude Navigation and Target-
ing Infrared for Night (LANTIRN)
system is also now being shipped to
Warner Robins for depot maintenance
in a new computer-integrated repair
facility that looks far sleeker than old
avionics plants.

Automated carts lurch about the
LANTIRN depot, guided by a faint
track on the floor while they auto-
matically deliver parts to the appro-
priate repair station. Technicians fac-
ing a new problem, or in need of a
refresher course, can call up video
clips of experts doing a similar job on
their computer screens. Eventually,
computer-integrated repair sites will
be able to read the flight history of a
certain black box—where it was and
what the airplane was doing when a
glitch or break occurred. By compar-
ing these data with an accumulated
library of similar information for re-
lated systems, technicians might be
able to predict when failures will hap-
pen.

“We hope to be able to preemp-
tively repair electronics—as we do
now with airframes,” says Sherman
R. Stephens, an avionics production
division acquisition specialist. B

Peter Grier is the Washington, D. C., defense correspondent for the Christian
Science Monitor and a regular contributor to Air Force Magazine. His most
recent article, “The Name on the Fuselage,” appeared in the February 1993

ssue.
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There are dangerous new elements in
the confrontation between India and

Pakistan.

Nuclear Standoft
on the Subcontinent

By Richard Mackenzie

N THE Indian town of Ayodhya late

last year, tens of thousands of Hindu
fanatics suddenly went berserk, tear-
ing apart an ancient Islamic mosque
and rampaging through the streets.
The principal Muslim offense, said
the Hindus, was building the mosque
on the legendary birth site of Rama, a
major Hindu deity.

The Indian outburst reverberated
throughout south Asia. InIslamic Pa-
kistan and Afghanistan, angry Mus-
lims knocked down or torched Hindu
temples. Then came an aftershock in
India, where clashes between Hindus
and Muslims claimed 1,000 lives. New
Delhi imposed martial law in the state
of Uttar Pradesh.

South Asia held its breath. The re-
gion was so thoroughly awash in po-
litical and military gasoline that it was
natural to wonder if the Ayodhya affair
would prove to be the long-awaited
match. Everyone knew that any provo-
cation could cause India and Pakistan
to lunge at each other’s throats in what
would have been their fourth major
war since 1947. The danger passed,
but it has not gone away for good.

The situation in late 1992 and early
1993 had several dangerous new ele-
ments. The last time the countries
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clashed, in 1971, neither had crossed
the nuclear threshold. By 1992, both
had done so.

In 1974, India exploded what it
termed a “peaceful nuclear device,”
which is no different from a nuclear
weapon. Pakistan had not matched
that event but had quietly acquired a
nuclea- capability. Military analysts
deemed both India and Pakistan to be
nuclea--equipped powers.

This was far from a military secret.
Washington officials publicly acknowl-
edged that the nuclear weapons club
had two south Asian members. In open
testimony last year, CIA Director
Robert Gates told Congress that, “for
safety reasons,” neither country had
built a stockpile of nuclear bombs but
that each had everything needed to
assemble several usable weapons on
“very short notice.”

The Changing Calculus

The end of the cold war also changed
the security calculus in south Asia.
Tensions between India and Pakistan
had been manageable in cold war days,
when Pakistan was Washington’s cli-
ent and India paid attention to Soviet
wishes. The potential for eruption of
a fight to the finish in south Asia

Encouraged by Hindu
extremists, a mob of
thousands stormed
and destroyed a 400-
year-old mosque in
Ayodhya. The mosque
had allegedly been
built on the site of the
birthplace of the Hindu
god Rama, and its
destruction triggered
days of sectarian
rioting.
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interested neither Washington nor
Moscow, and both tsed political and
diplomatic leverage to keep the two
enemies in check. With the breakup
of the two rigid blocs, the old influ-
eace waned greatly.

Finally, the situztion was aggra-
vated by the decade-long reinvigora-
tion of militant Islam, a revival that
has introduced into the region a new
Islamic political assertiveness. Mus-
lims began to point with pride to the
establishment of [slamic governments
in Iren and Pakistan, the victory of
anti-Soviet Muslim guerrillas in Af-
ghanistan, and the emergence of inde-
p=ndent, mostly Muslim nations in what
once had been Soviet central Asia.

Many of the disorders in south Asia
can be traced to India’s internal trou-
bles, which greatly affect New Delhi’s
relations with neighboring countries,
especially Pakistan and, to a lesser
degree, China. The polyglot nation of
almost 900 million includes ninety
million Muslims. There are strong na-
tiona’ist, breakaway movementsin al-

most every section of the country.

Indian politicians are concerned that
internal fissures could widen dra-
matically, perhaps even leading to
India’s disintegraticn into substates.
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At the time of partition, India was
created as a predominantly Hindu
country. Pakistan was designated the
Muslim nation. Not all Muslims moved
to Pakistan. Huge clashes erupted. The
seething confrontation between Hindu
and Muslim helped produce and con-
tinues to inflame the strategic issue
that lies at the heart of the India-
Pakistan conflict, the territorial dis-
pute in Kashmir. This mountainous
region at the northern tip of the border
between the two countries was once
an idyllic tourist haven where house-
boats plied gorgeous Dal Lake. The
lake is now polluted, and no traveler
in his right mind would regard war-
torn Kashmir as a vacation spot.

Shortly after partition, the UN gave
Kashmir the right to decide whether
to join India, join Pakistan, or set up
an independent country. The process
has produced a situation in which half
of Kashmir is a semiautonomous part
of Pakistan and the other half is under
the firm grip of India.

Neither side will relinquish its in-
terest in territory controlled by the
other. India cannot let “its” Kashmir
get the independence it wants because
that could encourage demands on
the part of many other independence

groups. “You could see the whole
place unravel,” said one veteran south
Asia observer.

Pakistan has assigned its fearsome
military intelligence service, the di-
rectorate of Inter-Services Intelligence
(ISI), to the Kashmir issue. Indian
government officials claim that the
ISIis financing and fomenting armed
uprisings and terrorism in India’s
Kashmir. ISI activities have become
so brazen that the Bush Administra-
tion made preliminary moves to place
Pakistan on the State Department’s
list of states that sponsor terrorism.

Back to the Hard Line

Asrecently as 1990, India attempted
to ease the strain, but Pakistani in-
volvement in Kashmiri terrorism
forced India into a harder line. “Given
the complications of Kashmir and their
own internal problems in other places,
the new Indian leaders had to change
their stance,” said Rutgers University
Professor Maya Chadda. “They be-
came very tough. It was a bad situa-
tion, to which Pakistan reacted.”

The ease with which the two Asian
nations slide toward confrontation i3
a long-standing phenomenon. One
example came during the 1987 edi-
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Kashmir has been a bone of contention between India and Pakistan since the
two won independence from Britain. This family of militants in Sringar displays
some of the weapons that have kept this region a hot spot for decades.

tion of India’s anntal military maneu-
vers, which that year were code-named
Operation Brass Tacks. Pakistani mili-
tary leaders convinced themselves that
the exercise presented the danger of a
military attack. Within days, 340,000
troops from both sices faced off against
each other in Punjab, another region
split by the India-Pakistan barder.

An Indian cabinet member drew at-
tention to Pakistani divisions in place
in “battle formations.” Indian military
leaders were instructed to takz “corre-
sponding moves.” For days, Pakistani
and Indian politicians hurled words at
each other while their armies got ready
to hurl ammuniticn. Pakistan’s late
President Zia ul-Haq defused the situ-
ation by visiting New Delhi, ostensi-
bly to attend a cricket match but clearly
to head off war.

Three years lacer came another
emergency. The presence of nuclear
weapons measurably increased re-
gional tensions, which ran h:gh even
in normal times. It got so bad in 1990
that officials of the United States and
the Soviet Union feared that India and
Pakistan were about to start slugging
it out, possibly with nuclear arms.
The Indian and Pakistani armies were
placed on full combat alert. Mobiliza-
tions got under way on both sides of
the border. Only a strong joint effort
by the US and the Soviet Union kept
the situation from spiraling into war.

Those who watched the crisis close
up were shaken by the exgerience.
One American intelligence off:cer
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remarked recently that “few situations
since the Cuban missile crisis [have]
led totwo countrizss with nuclear weap-
ons being so ready and so close to
using them.” Professor Chadda said,
“What happened in 1990 was really
touch and go.”

By ail accounts, Mr. Gates played a
key role in halting the slide toward
war. He visited the region to put pres-
sure on Pakistan to stop backing
Kashmiri militants and interfering in
India’s internal arfairs, and he bluntly
warned military and political figures

on both sides that the US would not
stand by and let a nuclear war occur.

Since that time, however, the cold
war structure has evaporated, leaving
behind a host of problems that will
make such disputes more frequent and
perhaps harder to resolve.

Softening Borders

The cold war forced most countries
to assume that boundaries were set in
concrete because any resort to war
over boundaries could have dragged
in the Americans and the Soviets,
which no one wanted. “Since the end
of the cold war, those hardened bound-
aries have become soft,” said Profes-
sor Chadda, “and that worsens the
threat. The danger of war is greater,
and it will be internal situations rather
than external situations that will be
likely to push them.”

India lost the Kremlin as the sup-
plier of its military hardware. Through-
out the Afghan war, Pakistan served
as a conduit for US weapons intended
to arm Afghan resistance to the Soviet
invasion. Pakistan was considered
Washington’s staunchest ally between
the Suez Canal and Thailand. It was,
in cold war terms, a front-line state.
Pakistan was at one time third only to
Israel and Egypt in terms of the aid,
both humanitarian and military, that it
received from the US. With the end of
the cold war and because of skul-
duggery in the ISI’s relations with the
Afghan resistance, Washington’s ties
to Islamabad swiftly deteriorated.

When this photo of Indian troops was taken in 1971, india was fighting to secure
fhe independence of Bangladesh, which, as East Pakistan, had just fought a civil
war in which one million died and ten million fled to India.
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The greatest worry, however, has
been Islamabad’s pursuit of nuclear
weapons. As evidence of Pakistan’s
nuclear program continued to emerge,
President Bush could no longer plau-
sibly claim that Pakistan was still a
nonnuclear nation, a precondition for
continuing the arms and aid relation-
ship. All US aid to Pakistan stopped
in 1991. Relations between Washing-
ton and Islamabad disintegrated.

Now, said Mr. Gates in his testi-
mony, both India and Pakistan have
several nuclear bombs at the ready,
though probably in an unassembled
form. On February 6, 1992, Pakistan’s
Foreign Secretary officially broke the
secrecy of his country’s nuclear pro-
gram, albeit in a low-key way. He
acknowledged that Pakistan had the
parts and the know-how to put to-
gether one nuclear bomb. British in-
telligence, meanwhile, estimates that
Pakistan has fifteen or so nuclear
weapons and that India has enough
plutonium and other ingredients for
up to 200 nuclear bombs.

Both also appear to have solved the
problem of delivering the weapons. In-
dia could carry them on jets. In 1989,
India successfully test-fired its Agni
missile, which is said to be capable of
carrying a substantial nuclear warhead.
The Agni has a range of up to 2,500
kilometers (about 1,500 miles). Paki-
stan would rely on tactical aircraft.

If India has nuclear bombs in the
basement ready to be assembled, hav-
ing them racked and ready could not
be far away, despite a lack of recent
testing. “Knowing the mindset, there
is a very strong lobby in India that
wants India to go fully nuclear and
have delivery systems and so forth,”
said Professor Chadda.

No Weaklings

Pakistan and India are both scram-
bling to maintain supplies of spare
parts for their conventional military
equipment, but their armed forces are
not weak. Pakistan’s arsenal is based
on US-made planes, particularly forty
front-line F-16 fighters. India’s forces
rely mostly on Soviet technology,
though Indiahas diversified its sources
of supply in recent years.

“Both countries have made sub-
stantial investment in their own in-
digenous production capabilities,”
says David Isby, a Washington, D. C.,
consultant on national security and
foreign policy affairs. “While both
India and Pakistan have been hurt by
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Tensions remain high, exacerbated by the presence of high-technology weapons
on both sides. Pakistan can counter these Indian MiG-29s with F-16s, and the
world no longer doubts the nuclear capability of the two nations. '

the end of spares and technology from
their former superpower supporters,
they are in much better shape than
they would have been ten years ago
because of what they have done for
themselves.”

India’s 1,265,000-member active
military vastly outnumbers Pakistan’s
565,000-strong fighting force, and
India has won every war the two have
fought. In 1948 and 1965, they fought
over the independence of Kashmir. In
1971, India devastated Pakistan and
lopped off its eastern territory, which
became Bangladesh.

There is little doubt that India would
win in any new war, but Pakistan
could inflict terrible damage on its
rival, even if it chose not to unsheathe
the nuclear sword. “Pakistan could
bomb all the northern Indian cities,
and it could be terrible,” said a US
intelligence official. “Pakistan could
cripple India’s logistics,” Professor
Chadda said.

Each country has had problems to
face on other borders. India views
relations with China as a major factor
in its security situation. Troubles on
the India-China border flared into hot
wars in 1959 and 1962, and there is
continuous tension. Divisions are lined
up on both sides of that border.

Debate about the proper disposi-
tion of Indian forces on the subconti-
nent is strong within the Indian de-
fense establishment. Indian politicians
have kept the diplomatic doors with
China wide open, so no unexpected
situation between the two should arise.
However, Pakistan enjoys excellent
diplomatic relations with China.

Today, one searches in vain for signs
that India and Pakistan might move
back from the brink. The Kashmir
situation remains unresolved. India
refuses to contemplate Pakistan’s de-
mands that it adhere to the 1948 UN
agreement. Hatred continues to smol-
der over the Ayodhya mosque inci-
dent.

In India, there is immense concern
over Pakistan’s evolving relations with
central Asian states. Addressing a
seminar in New Delhi attended by the
elite of India’s military thinkers, Pro-
fessor Chadda found deep worries
about Pakistan and central Asia. She
said they feel that the emergence of
Islamic republics across the vast swath
of Asia could give the Kashmir issue
what they call “a new ideological and
strategic depth.”

That development would make the
situation on the subcontinent more
dangerous than ever. ]

Richard Mackenzie, editor in chief of Global News Service, was a war corre-
spondent in Afghanistan in 1987-92 and in the 1991 Persian Gulf War. His most
recent article for AR Force Magazine was “India at the Crossroads” in the

November 1992 jssue.
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loaked by darkness and stedlm
~ more than 400 allied aircraft crossed the border
- ~ into Saddam Hussein's Iraq in the early morning hours of January 17,
= "1991 and struck a blow from which the Iraqi armed forces never recovered. It was
the beginning of the most 1mprex>1ve eir s,ampatgn n history.
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o Here is the real story of Operdtlon Desert Storm. You may have read cther books on the Gulf War, but this is the
one you'll turn to again and again over the years. Veteran fightzr pilot Jim Coyne draws or a year's research and
almost 200 interviews with participants—the sergeants and the airmen as well as the generals and the captains—to
explain how thz air campaign was planned, fought, and won. Tt's loaded with eyewitness reports and first-person
accounts.
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The Defense Conversion Commission says it’s
important to help workers and communities but
that a defense industrial base is important too.

A Few Swords
With the Plowshares

By Bruce Auster

T FIRST, the defznse conversion

movement had a definite ideo-
logical slant. With the cold war over,
proponents argued, defense industries
should simply “convert” to civilian
work as rapidly as possible. That, along
with redistribution of funds once spent
on defense, would promote the build-
ing of roads, schools, and the like. It is
in such investments—rather than in
an obsolete defense industrial base—
that the nation’s security lies, said the
ideologues.

That is not the view of conversion
held by David Berteau. He was chair-
man of President Bush’s Defense Con-
version Commission, chartered to study
how to ease the pain of defense cut-
backs for workers, communities, and
companies. Following the release of
the panel’s eighty-six-page report in
January, he became the chief advocate
for a very new type of conversion.

Mr. Berteau’s type of conversion is
not a grandiose vision—“beating
swords into plowshares” and so on—
but a practical plan for achieving na-
tional goals. Conversion, new-style, is
notan end in itself but a process. More-
over, the old-style conversion ignored
the industrial needs of defense. New-
style conversion considers the preser-
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vation of a healthy defense production
base to be a critical—perhaps the criti-
cal—goal. In the commission’s view,
“Special attention must be paid to en-
suring sufficient industrial capability
for national security.”

Mr. Berteau said that one of his top
missions was to discover ways to help
defense-oriented companies expand
“outward” into commercial markets
precisely so they can stay in business
and retain the skills, plant, and tech-
nologies vital to producing high-
quality military systems.

The planis to help companies apply
defense technologies and resources
broadly to produce commercial prod-
ucts. That way, Mr. Berteau said, they
might survive without having to aban-
don a business base on which the Pen-
tagon has long depended.

The commission recommended
“dramatic and immediate actions” to
promote integration of military and
commercial technologies, products,
and processes. Among these would be
removal of barriers to integration and
specific steps to enhance acompany’s
ability to develop and market com-
mercially attractive products.

In addition, the commissioners sug-
gested actions to strengthen develop-

Along
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ment and application of technologies
that meet defense needs and to accel-
erate their commercial use. This, said
the report, would allow the Pentagon
to satisfy defense needs at lower cost
and from a larger, integrated national
industrial base and would ensure that
US industry meets world standards.

Finally, the panel members recom-
mended greater government support
for the integration of military and com-
mercial products and for increasing
the Pentagon’s reliance on this inte-
grated private sector for defense and
civilian goods.

Three Improvements

During the commission’s delibera-
tions, some questioned whether fed-
eral encouragement of defense com-
panies to strike out into the commercial
market and federal aid to help defense
employees find new jobs in the com-
mercial sector would help or hinder
efforts to sustain the defense indus-
trial bass.

Mr. Berteau has no doubt that such
measures will help. He cited three
reasons for reaching this conclusion.

First, he maintained, keeping a com-
pany in business with commercial or-
ders is more efficient than sustaining
it with nonessential defense orders.
“The degree to which you expand the
business base,” said Mr. Berteau, “is
the degree to which you keep capabil-
ity, without having to spend defense
dollars solely for the purpose of pre-
serving capability.” The implication
is that those funds can be spent more
productively elsewhere.
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Second, said Mr. Berteau, expand-
ing the commercial component of a
firm’s business operation spreads over-
head costs more widely and reduces
the share that must be covered by
increasingly scarce defense dollars.

Third, the defense side of an in-
dustrial concern could profit from
infusions of advanced commercial
technologies, said the commission
chairman. In information systems,
communications, electronics, and
other areas, hes noted, commercial
technology is more advanced than
available defense technology. “You
create at least the potential for de-
fense to benefit from the technologi-
cal advancements that are going to
occur naturally in the commercial
world,” he said.

All are controversial propositions.
Moreover, there is near-universal
agreement that conversion efforts will
provide, at best, only part of the solu-
tion to the current problems.

The commission report emphasized
that a growing economy is the best
cure for whatis ailing defense compa-
nies trying to make a transition to
commercial markets: *“With sufficient
growth, the transition will be easier.
Without it, the process will be much
more difficult and adjustments more
traumatic.”

Experts agree that no amount of
conversion can provide the produc-
tion capacity for major weapon sys-
tems such as fighters, warships, heli-
copters, and tanks. In such cases, said
the commission report, the Pentagon
will have to take “special actions” to

preserve the industrial facilities needed
to produce replacement weapons.

The Submarine Problem

Some industries are in special jeop-
ardy. Firms involved in the produc-
tion of nuclear-powered submarines
provide the most compelling example.
Submarine work is expected to fall
off to virtually nothing. A House
Armed Services Committee panel re-
ported that reconstitution of a subma-
rine facility after it ceases to operate
could take as long as ten years.

The Pentagon’s decision to upgrade
the M1 tank has given the armor in-
dustry a reprieve, particularly for
workers and firms with the special
skills and materials required for ar-
mor production. The Bush Admin-
istration’s decision to export F-15 and
F-16 fighters to Saudi Arabia and
Taiwan will keep production lines open
in Saint Louis and Fort Worth.

Commission members noted that
the fate of many companies hinges on
the future size of two investment ac-
counts—procurement and research and
development. They took heart from
current plans that call for spending
$50 billion to $60 billion a year to
procure weapons and $30 billion a
year to finance research.

“That is a substantial investment in
terms of peacetime demand for defense
goods and services,” said Mr. Berteau.
“Sothatalone is going to sustain a fairly
big chunk of the industrial base.”

For six months, the commissioners
traveled across the country, visiting
areas where defense is a substantial
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part of the economy. They heard from
chief executive officers of major de-
fense contractors and from CEOs of
small companies, some of which were
successfully developing commercial
markets, many of which were not.
The commission held public hearings
and met with government officials,
academics, and community leaders.

Deep concerns were apparent every-
where about the effect of the cuts
already taken and about the planned
size of cuts yet to come. The commis-
sioners based their report on the propo-
sition that actual Pentagon cash out-
lays will decline from $340 billion in
1989 to $237 billion in 1997 (both
figures expressed in 1993 dollars).
No one is wholly confident the cuts
will not be deeper.

The federal Office of Technology
Assessment (OTA) and Bureau of La-
bor Statistics reports that, in 1985-89,
more than 9.2 million Americans
throughout the economy lost jobs as a
result of plant closings or other types of
economic dislocation. By comparison,
the commission predicts losses of about
one million defense jobs in 1991-97.

Concentrated Pain

In this defense build-down, how-
ever, much of the pain is local and at
times severe.

The commission reports that half
of all defense-related jobs and a large
number of layoffs are concentrated in
justeight states: California, New York,
Texas, Virginia, Massachusetts, Penn-
sylvania, Ohio, and Florida.

In 1997, defense spending will be $101 billion lower than it was a decade earlier,
as measured in constant 1993 dollars. The weapons procurement account will
take the biggest hit, losing about half its 1988 value.

In one sense, the current drawdown
is relatively gentle. “The present de-
fense reduction is the mildest and most
gradual of the past half-century,” the
commission said in its final report. This
means that the drop in defense spending
will be smaller, in percentage terms,
and spread over more years, than the
reductions that occurred in the wake of
World War II, the Korean War, and the
Vietnam War [see box, p. 64].

Planners expect defense outlays to
decline annually by an average of
$12 billion in 1989-97, meaning that
roughly three percent of Gross Do-
mestic Product will shift from de-
fense business to the commercial
world. After World War II, the shift
affected more than one-third of the
national economy. From 1944 through
1948, the commission reported, de-
fense spending fell from 39.3 percent
to 3.7 percent of GDP.
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Concentrations of jobs are apparent
even within certain states. In the Nor-
wich—New London area of Connecti-
cut, where the submarine-building and
engine-building industries are in deep
trouble, one in five workers is em-
ployed in defense work. California has
lost 60,000 aerospace and defense jobs
since 1986, causing the loss of another
90,000 subcontractor jobs.

OTA estimates that 160 of the
nation’s 3,137 counties are defense-
dependent. Some localities are affected
most by base closings, others by con-
tract cancellations. The pain caused
by defense budget cuts can be great
even in states that do not rank high in
defense dependence. In Maine, just
2.2 percent of jobs are defense-related.
Bath Iron Works, however, is Maine’s
biggest employer, with 11,700 work-
ers, and is acutely vulnerable to crip-
pling shipbuilding cuts.

In trying to cope with the problem,
the government faces two challenges:
preserving the most essential elements
of defense industry and assisting the
more than one million defense work-
ers whose jobs are in jeopardy or have
vanished.

The role that federal conversion
assistance funding might play is still
being worked out. The commission
concluded that some federal conver-
sion assistance programs can help
companies, workers, and communi-
ties. The final report explicitly ac-
knowledged the high potential value
of job training, research subsidies,
marketing advice, and small business
assistance.

However, the commissioners sharp-
ly criticized a plan put forth by Con-
gress to provide such assistance. The
plan, contained in the Fiscal 1993 de-
fense legislation, calls for spending $1.8
billion of DoD money on economic
assistance programs. The final com-
mission report blasted the legislation,
claiming it “did not provide an inte-
grated approach to [the defense in-
dustry’s] transition problems.”

The commissioners’ report argued
that elements of the legislation dupli-
cated many existing federal efforts.
One example was Congress’s creation
of a $100 million Defense Manufac-
turing Extension Program, which the
panel charged was doing essentially
the same work of several other exten-
sion centers.

In any event, concluded the report,
the Defense Department should not
take the lead in carrying out economic
adjustment programs.

Where Money Should Go

Of the nearly $1.8 billion appropri-
ated by Congress for economic ad-
justment, about $575 million goes to
assist defense firms.

The commission approvingly cited
business development programs that
assist small businesses or that encour-
age companies to “spin off” new prod-
ucts or processes for commercial mar-
kets. For instance, despite its criticism
of the Defense Manufacturing Exten-
sion Program, the presidential com-
mission said that such entities, if run by
other agencies, can do some good and
“help improve productivity by encour-
aging companies to adopt current, and
hence more productive, capital equip-
ment and production processes.”

New York has one of the most suc-
cessful programs. Its leaders found that
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most of the state’s defense firms, be-
cause they have sold only to the Penta-
gon, needed assistance with such basic
business techniques as technology ap-
plication, strategic planning, manage-
ment development, and marketing.

ARO Corp. of Buffalo worked with
the state in 1990 to find new markets.
New York’s Industrial Effectiveness
Prograrn (IEP) provided marketing
assistance and helped ARO design new
products. The plan was funded with
$60,300 from IEP and another $235,000
from ARO. ARO was able to adapt
military tactical aircraft oxygen sup-
ply equipment to commercial aviation
and develop a product for medical use.

Active economic assistance is at
best only part of the solution. Mr.
Berteau’s commission looked at what
the government could stop doing in
orderto help companies make the tran-
sition to commercial business.

The commission concluded that the
government should stop doing quite a
bit in the area of acquisition.

Jacques Gansler, director of the
Analytic Science Corp., has argued
that commercial-military integration
must be expanded if the defense indus-
trial base is to be protected. At present,
Mr. Gansler said, the Pentagon’s buy-
ing practices make that impossible.
The “barriers to integration” include
onerous Pentagon accounting stan-
dards, auditing practices, and military
specifications. The commission rec-
ommended that the Pentagon use com-
mercial specifications in procurement.

Mr. Berteau singled out for criti-
cism the government’s overhead ac-
counting practices, which he said dis-
courage businesses from exploiting
commercial markets because those
who do so suffer reductions in the
amount of overhead they can allocate
to a defense contract.

The commission endorsed govern-
ment efforts to help dislocated work-
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ers but said that most of the existing
programs have not worked. Services
came too late and reached too few to
be of much value. Many of the work-
ers had already dispersed or had be-
come disillusioned with the job hunt.
The Conversion Commission called
for a host of reforms to strengthen
worker assistance programs. The pos-
sibilities include providing services
before workers are laid off and better
design of retraining programs.

Just One in Three

OTA found that, at best, only one in
every three displaced workers will seek
retraining. Most cannot afford to change
careers and instead seek the earliest
reentry into the job market. This does
not mean that training should be ig-
nored. “A displaced-worker program
that neglects training in the interests of
getting the clients back to work quickly
and cheaply is depriving many people

of their best chance for a job with a
future,” concluded the OTA report.
Retraining must be tailored to spe-
cific needs of workers. For example,
United Nuclear Corp., which made
nuclear engines for submarines, be-
gan laying off 1,100 workers in 1990.
The company, along with a local tech-
nical college, created a one-year asso-
ciate degree program in environmen-
tal cleanup for the workers. The
training qualified the workers for jobs

as cleanup technicians at Department
of Energy facilities.

Some will not have much trouble
making the transition to civilian work.
This is especially true of engineers.
According to one federal report, sixty
percent of engineers forced to leave
jobs at Lockheed-Burbank have found
jobs with nondefense firms. Texas In-
struments’ Dallas plants placed eighty-
two percent of their exiting engineers
in the commercial sector. The figure
for McDonnell Douglas engineers was
eighty-three percent.

The commissioners believed that,
as it pares the defense budget, the
United States will have an opportu-
nity to strengthen its economy by shift-
ing the resources to other areas. “The
national challenge,” the commission’s
report said, “is to seize this opportu-
nity and accomplish the realloca-
tion . .. while still preserving the ap-
propriate defense industrial base.” =

Bruce Auster is the defense correspondent in Washington, D. C., for US News &
World Report. His most recent article for Air Force Magazine was "Prototypes,”

which appeared in the August 1992 issue.
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Gallery of R

Weapons

Bombers and
Maritime

Antonov An-72P (NATO “Coaler”)

First seen in 1992 and not yet allocated a NATO
reporting suffix, the An-72P is a maritime patrol aircraft
based on the standard airframe of the An-72 STOL
transport. Itis intended for armed surveillance of coastal
areas, within 230 miles of shore, in all-weather day/
night conditions, carrying a navigator and radio opera-
tor in addition to the normal three-man crew. On-board
avionics permit automated navigation at all stages of
flight and precise fixing of the coordinates, speed, and
heading of surface ships. Fixed cameras for photo-
graphing targets are supplemented by a TV scanning
system, with flares for night use. The TV equipment is
carried in the port main landing gear fairing. A 23-mm
gun pod can be mounted forward of the starboard
fairing, with a UB-32M rocket pack under each wing.
The day/night cameras are carried in the fuselage aft
of the rear loading hatch; four 220-lb bombs can be
carried in the roof of the hold, above the hatch, with the
loading ramp slid forward under the cabin to make their
release practicable. (Data generally as for An-72.)
Weights: mission load 1,433 Ib, gross 70,545 Ib.
Performance: patrol speed at 1,640-3,280 ft 186-217

mph, ceiling 33,135 ft, field requirement 4,600 ft,
max endurance 5 hr 18 min.

Accommodation: on secondary missions can carry
and airdrop 22 fully equipped paratroops, or trans-
port 16 litter patients and attendant, or up to 11,020
Ib of ammunition, supplies, and equipment.

Beriev A-40 Albatross and Be-42
(NATO “Mermaid”)

This elegant amphibian was designed to replace
the 11-38 May and M-12 Mail, though not on a one-for-
one basis. In its basic A-40 form, it is equipped for
ASW/surveillance/minelaying duties, carrying weap-
ons and other stores in a 21 ft 4 in bay in the bottomn of
the hull aft of the step.

The prototype was first observed by a US recon-
naissance satellite passing over the Beriev OKB facili-
ties at Taganrog, in the northeast corner of the Sea of
Azov, in the spring of 1988. It made a first public
appearance in the Aviation Day flyby at Tushinc Air-
port, Moscow, on August 20, 1989, and was exhibited
subsequently at the 1991 Paris Air Show. The largest
amphibian yet built, the A-40 has flush intakes at the
front of the underwing pods to provide cooling air for
the extensive avionics required for its military mis-
sions. Other features include booster turbojets in pods
with eyelid nozzles mounted at the rear of the pylon
supports for the primary turbofans, a large nose radar,
cylindrical containers for ESM above the wingtip floats,
and an in-flight refueling probe on the nose. Traditional
cockpit instrumentation on the early aircraft will be
replaced by color CRTs on production A-40s.

A major variant of the A-40 is the Be-42 search-
and-rescue amphibian, design of which began in 1988.
Its equipment includes extensive radio, radar, electro-
optical sensors, and searchlights to detect shipwreck
survivors by day or night. A rescue team with power
boats, life rafts, and other specialized equipment can
be carried, and there is room for up to 54 survivors,
who enter the aircraft via hatches in the side of the hull
with the aid of mechanized ramps. On-board equip-
ment to combat hypothermia is available, together with
resuscitation and surgical equipment and medicines.
All ASW equipment, the booster turbojets, and ESM
are deleted

Further versions of the A-40 are projected as the
Be-40P to carry up to 105 passengers and the Be-
40PT transport for mixed cargo/passenger payloads.
(Data for basic A-40.)

Power Plant: two Perm/Soloviev D-30KPV turbofans,
each 26,455 b thrust, on pylons above rear of hull
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Antonov An-72P (“Coaler”)
(Richard Malachowski)

ussian Aerospace

By John W. R. Taylor

bases and on detachments overseas. Standard equip-

mentincludes a large radome under the front fuselage

and an MAD tailsting, with two internal weapons/stores

bays forward and aft of the wing carry-through struc-

ture.

Power Plant: four lvchenko Al-20M turboprops; each
4,250 ehp.

Dimensions: span 122 ft 94 in, length 129 ft 10 in,
height 33 ft 4 in.

Weights: empty 79,367 Ib, gross 140,000 Ib.

Performance: max speed at 21,000 ft 448 mph, patrol
speed at 2,000 ft 248 mph, T-O run 4,265 ft, landing
run 2,790 ft, max range 4,473 miles, patrol endur-
ance 12 hr.

Accommodation: crew of nine.

Beriev A-40 Albatross (“Mermaid”) (Martin Fricke)

(33,070 Ib thrust engines to be fitted later). Two
RKBM RD-60K booster turbojets, each 5,510 Ib thrust.

Dimensions: span 136 ft 6%z in, length 143 ft 10 in,
height 36 ft 3% in.

Weights: max payload 14,330 Ib, gross 189,595 Ib

Performance: max speed at 19,700 ft 472 mph, max
cruising speed 447 mph, ceiling 31,825 ft, T-O run
3,280 t, landing run 2,955 ft, range with max payload
2,547 miles, with max fuel 3,417 miles.

Accommodation: crew of eight.

Armament: not yet specified.

Beriev M-12/Be-12 Tchaika (NATO “Mail")
About 75 of an estimated 100 M-12 twin-turboprop

amphibians, built from 1964, are in service. Built for

overwater surveillance and antisubmarine duties within

a 230-mile radius of Naval Aviation shore bases, some

have been converted into Be-12PS search-and-rescue

amphibians. (Data for M-12.)

Power Plant: two lvchenko Al-20M turboprops; each
4,190 ehp.

Dimensions: span 97 ft 5% in, length 99 ft 0 in, height
22 ft 11'%2in.

Weight: gross 68,345 |b.

Performance: max speed 378 mph, service ceiling
37,000 ft, max range 4,660 miles.

Accommodation: crew of five.

Armament and Operational Equipment: torpedoes,
depth charges, mines, and other stores for maritime
search and attack carried in internal bay aft of step
in bottom of hulli and on four pylons under outer
wings. Radar in nose “thimble"; MAD (magnetic
anomaly detection) tailsting.

llyushin 11-38 (NATO “May”)

Derived from the 11-18 airliner, this intermediate-
range, shore-based, antisubmarine/maritime patrol
aircraft serves with Naval Aviation units at coastal

Armament and Operational Equipment: variety of
attack weapons and sonobuoys in weapons bays.

Tupolev Tu-16 (NATO “Badger”)

Now in its 41st year, the Tu-16 has been largely
retired from its attack roles. The Air Armies may retain
many of the 20 Tu-16N tankers and 105 reconnais-
sance/ECM Tu-16s that support their attack units,
there being no variant of the Tu-22M configured for
such tasks. Similarly, Naval Aviation bases may re-
quire for some time their few remaining attack models
(mostly Badger-G) and a proportion of the 150 tankers,
reconnaissance, and ECM Tu-16s that they had in the
1980s. Versions listed below are, therefore, of varying
significance:

Tu-16A (Badger-A). Original strategic bomber ver-
sion. Glazed nose with small undernose radome. Armed
with seven 23-mm guns. Some equipped as in-flight
refueling tankers (Tu-16N) using a unique wingtip-to-
wingtip transfer technique to refuel other Tu-16s or a
probe-and-drogue system to refuel Tu-22s.

Tu-16K-10 (Badger-C). Antishipping version, origi-
nally with obsalete K-10 (AS-2 Kipper) winged missile
in recess under fuselage (Badger-C Mod carries AS-6
Kingfish missiles under wings). Wide nose radome in
place of giazing and nose gun of Tu-16A. No provision
for free-fall bombs.

Tu-16R (Badger-D). Maritime/electronic reconnais-
sance version. Nose like Tu-16K-10. Larger undernose
radome. Three elint radomes in tandem under weap-
ons bay, which contains cameras.

Tu-16 (Badger-E). Photographic and electronic re-
connaissance version. Similar to Tu-16A, but with cam-
eras in weapons bay and two additional radomes under
fuselage, larger one aft.

Tu-16R (Badger-F). Basically as Badger-E, but
with elint pod on pylon under each wing. Late versions
have small radomes under center-fuselage.
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Tu-16 (Badger-G). Converted from Badger-B. Gen-
erally as Tu-16A, but with underwing pylons for two
obsolescent AS-5 (Kelt) rocket-powered ASMs that
can be carried to a range greater than 2,000 miles.
Free-fall bombing capability retained. Serves with
antishipping squadrons of the Naval Air Force

Tu-16K {Badger-G modified). Equipped to carry
AS-6 (Kingfish) ASM under each wing. Large radome,
presumably associated with missile operation, under
center-fuselage, replacing chin radome. Device mounted
externally on glazed nose might help to ensure correct
attitude of Tu-16 during missite launch.

Tu-16PP (Badger-H). Standoff or escort ECM air-
craft to protect missile-carrying strike force, with pri-
mary function of chaff dispensing. Two teardrop ra-
domes, fore and aft of weapons bay, house passive
receivers to identify enemy radar signals and establish
length of chaff strips to be dispensed. The dispensers
(max capacity 20,000 |b) are in the weapons bay, with
three chutes in doors. Hatch aft of weapons bay. Two
blade antennas aft of weapons bay. Glazed nose and
chin radome.

Tu-16PP (Badger-J). ECM jamming aircraft to pro-
tect strike force, with some equipment in a canoe-
shaped radome protruding from the weapons bay and
surrounded by heat exchangers and exhaust ports
Antiradar noise jammers operate in A to | bands inclu-
sive, Glazed nose as Tu-16A. Some aircraft have large
flat-plate antennas at wingtips.

Tu-16R (Badger-K). Electronic reconnaissance vari-
ant with nose like Tu-16A. Two teardrop radomes,
inside and forward of weapons bay (closer together
than on Badger-H); four small pods on centerline in
front of rear radome. Chaff dispenser aft of weapons
bay.

Tu-16 (Badger-L). Naval electronic warfare vari-
ant. Like Badger-G, but with equipment of the kind
fitted to the Tu-95 Bear-G, including an ECM nose
thimble, pods on center-fuselage forward of engine
ducts, and “solid” extended tailcone housing special
eguipment instead of tailgun position. Sometimes has
a pylon-mounted pod under each wing. (Data for Bad-
ger-G.)

Power Plant: two Mikulin RD-3M-500 turbojets; each
20,920 Ib thrust

Dimensions: span 108 ft 3in, length 114 ft 2 in, height
34 ft 0 in.

Weights: empty 82,000 Ib, normal gross 165,350 Ib

Performance: max speed at 19,700 ft 652 mph, ceiling
49,200 ft, range with 6,600-Ib bomb load 4,475 miles.

Accommodation: crew of six (eight to ten in Tu-
16Rs).

Armament: seven 23-mm AM-23 guns; in twin-gun
turrets above front fuselage, under rear fuselage,
and in tail, with single gun on starboard side of nose.
Two Kingfish missiles; or up to 19,800 Ib of bombs in
internal weapons bay.

Tupolev Tu-22 (NATO “Blinder”)

Naval Aviation has about 30 Tu-22 bombers and 20
maritime reconnaissance/ECM Blinders. Most of those
inthe Air Armies (about 75 total) have been reassigned
progressively to such support roles as ECM jamming
and reconnaissance. The following versions have been
identified:

Blinder-A. Original reconnaissance bomber ver-
sion, first seen in 1961, with fuselage weapons bay for
free-fall nuclear or conventional bombs. Limited pro-
duction only.

Blinder-B. Similar to Blinder-A but equipped to
carry an AS-4 Kitchen ASM recessed in weapons bay.
Larger radar and partially retractable flight refueling
probe on nose,

Blinder-C. Maritime reconnaissance version, with
six camera windows in weapons bay doors, Flight
refueling probe like Blinder-B.

Blinder-D (Tu-22U). Training version. Cockpit for
instructor in raised position aft of standard flight deck,
with stepped-up canopy.

Blinder-E. Electronic warfare/reconnaissance con-
version. Modified nosecone, additional dielectric pan-
els, etc
Power Plant: two Koliesov VD-7M turbojets in pods

above rear fuselage, on each side of tailfin; each
35,275 Ib thrust with afterburning.

Dimensions: span 78 ft 0 in, length 132 ft 11'%% in,
height 35 ft 0 in.

Weight: gross 185,000 Ib.

Performance: max speed at 40,000 ft Mach 1.4, ceil-
ing 60,000 ft, max unrefueled combat radius 1,490
miles

Accommodation: crew of three, in tandem.

Armament: single 23-mm NR-23 gun in radar-directed
tail mounting. Other weapons as described for indi-
vidual versions.

Tupolev Tu-22M (NATO “Backfire”}

The Tu-22M was displayed in public for the first
time in the West at the 1992 Farnborough Air Show,
confirming its availability for export. Production has

68

Tupolev Tu-22M-3 (“Backfire-C”)
(Neville M. Beckett)

————
e

Tupolev Tu-142 Mod 3 (“Bear-F”)
(Linda Jackson)

-

Tupolev Tu-95MS (“Bear-H”)
(Piotr Butowski)

averaged 30 a year since the late 1970s. Well over 200
have been delivered to the strategic Air Armies, to
attack deep theater targets; Naval Aviation units have
more than 160. A high proportion of these forces are
equipped with the latest Tu-22M-3 version, including
the majority of Smolensk units and regiments of the

Irkutsk Air Army tha: were upgraded with equipment

relocated from the ATTU (Atlantic-to-the-Urals) region

prior to signature of the CFE Treaty, The two versions

In service:

Tu-22M-2 (Backfire-B). Initial series production ver-
sion. Three-position wingsweep (20°, 30°, 65°). Slightly
inclined lateral engine air intakes, with large splitter
plates. Two GSh-23 twin-barrel 23-mm guns, with bar-
rels side by side horizontally, in radar-directed tail
mounting. Above-nose fairing now replaces formerly
observed in-flight refueling probe.

Tu-22M-3 (Backfire-C). Advanced production ver-
sion with wedge-type air intakes, deployed from 1985.
Upturned nosecone with small pod at tip. No visible in-
flight refueling probe. Can carry Kh-15P (AS-16 Kick-
back} SRAMs. Single GSh-23 gun, with barrels one
above the other, in aerodynamically improved tail mount-
ing.

Backfire is capable of performing nuclear strike,
conventional attack, and antiship missions, its low-
level penetration features making it more survivable
than earlier Tupolev bombers. Deployment of SRAMs
with Backfire-C has improved deliverable warhead
potential and increased flexibility for air force strate-
gists.

Power Plant: two KKBM/Kuznetsov NK-25 turbofans;
each 55,115 b thrust with afterburning.

Dimensions: span 112 ft 5% in spread, 76 ft 5'2 in
swept; length 139 ft 3% in; height 36 ft 3 in.

Weight: gross 273,370 Ib

Performance: max speed at high altitude Mach 1.88,
at low altitude Mach 0.9, nominal cruising speed 560
mph, ceiling 43,635 ft, T-O run 6,560-6,890 ft, iand-
ing run 3,940—4,265 ft, max unrefueled combat ra-
dius hi-lo-hi 1,365 miles, at height 2,485 miles.

Accommodation: crew of four, in pairs.

Armament: max offensive weapon load comprises
three Kh-22 (AS-4 Kitchen) ASMs, with one semi-
recessed under the center-fuselage and one under
the fixed center-section panel of each wing; or 52,910
b of conventional bombs or mines, half of them

carried internally and half on external racks under
the wings and engine air intake trunks. Internal bombs
can be replaced by a rotary launcher for six Kh-15P
(AS-16 Kickback) SRAMs, with four more underwing
as alternative to Kh-22s. Normal weapon load is
quoted as a single Kh-22 or 26,455 ib of bombs
Typical bomb loads are two FAB-3000, eight FAB-
1500, 42 FAB-500, or 69 FAB-250 or -100 bombs
(figures indicate weight in kg). Single GSh-23 twin-
barrel 23-mm gun in radar-directed tail mounting.

Tupolev Tu-95 and Tu-142 (NATO “Bear”)

After 38 years of continuous production, ending in
1992, these remarkable propeller-driven aircraft re-
main a formidable spearhead of Russian strategic
nuclear attack and maritime airpower. The Air Armies
have about 159, mostly Tu-95K22 and Tu-95MS mis-
sile carriers; Naval Aviation has a total of about 80
maritime reconnaissance/ASW/"TACAMO equivalent”
versions, Major current versions:

Tu-95RT (Bear-D). Identified in 1967, this maritime
reconnaissance aircraft is equipped with I-band sur-
face search radar in a large blister fairing under the
center-fuselage. Glazed nose with undernose radome
and superimposed refueling probe. Elint blister fairing
on each side of its rear fuselage. Added fairing at each
tailplane tip. I-band tail-warning radar in large fairing at
base of rudder. Defensive armament of six 23-mm NR-
23 guns in pairs in remotely controlled rear dorsal and
ventral turrets and manned tail turret. Carries no offen-
sive weapons, but tasks include pinpointing of mari-
time targets for missile launch crews on board ships
and aircraft that are themselves too distant to ensure
precise missile aiming and guidance. About 15 opera-
tional.

A Bear-D was the first version seen, in 1978, with a
faired tailcone housing special equipment in place of
the normal tail turret and associated radome

Tu-95 (Bear-E). Reconnaissance version with rear
fuselage elint fairings and refueling probe. Seven cam-
era windows in bomb bay doors. Armament as Tu-
95RT. Few only.

Tu-142 (Bear-F). Antisubmarine aircraft. First of
the Tu-142 series of extensively redesigned Bears,
with more highly cambered wings and longer fuselage
forward of the wings. Deployed initially by Naval Avia-
tion in 1370. Reentered production in the mid-1980s
Originally, Bear-F had enlarged and lengthened fair-
ings for 12-wheel main landing gear bogies aft of its
inboard engine nacelles, and undernose radar. The
(main underfuselage J-band radar housing is consider-
ably further forward than on Bear-D and smaller in
size. There are no large blister fairings under and on
the sides of the rear fuselage, and the nosewheel
doors bulge prominently, suggesting the use of larger
or low-pressure tires. Bear-F has two stores bays for
sonobuoys, torpedoes, and nuclear or conventional
depth charges in its rear fuselage, one of them replac-
ing the usual rear ventral gun turret and leaving the tail
turret as the sole defensive gun position. Later variants
of Bear-F are identified as follows:

Mod 1: As original Bear-F, but reverted to standard-
size nacelles and four-wheel main landing gear bo-
gies. Chin-mounted J-band radar deleted. Fewer pro-
trusions.

Mod 2 (Tu-142M): Fuselage nose lengthened by 9
in and roof of flight deck raised. Angle of refueling
probe lowered by 4°.

Mod 3: MAD boom added to fintip. Fairings at tips
of tailplane deleted. Rear stores bay lengthened and
narrowed.

Mod 4: Chin radar reinstated. ECM thimbie radome
on nose, plus other fairings. Observation blister each
side of rear fuselage deleted.

Most of approximately 60 Bear-Fs in service are
now to Mod 3 or Mod 4 standard.

Tu-95K22 (Bear-G). Bomber and elint conversion
of early Bear-B/C bombers, able to carry two Kh-22
{AS-4 Kitchen) ASMs, on a large pylon under each
wingroot. Other features include a new undernose
radar, an ECM thimble under the in-flight refueling
probe, a streamlined ECM pod on each side at the
bottom of both the center and rear fuselage, and a
“solid” tailcone, containing special equipment, similar
in shape to that on some Bear-Ds. Defensive arma-
ment of two 23-mm guns, in ventral turret. More than
45 operational with the Irkutsk Air Army.

Tu-95MS (Bear-H). New-production bomber based
on Tu-142 airframe, but fuselage shortened to length
of Tu-85. Initial Tu-95MS6 version carries six RKV-500
(AS-15 Kent) long-range cruise missiles on an internal
rotary launcher, The Tu-95MS16 carries two more
under each wingroot and a cluster of three between
each pair of engines, for a total of 16. Bear-H attained
initial operational capability in 1984, and more than 80
are now deployed, some in the Far East. Features
include a larger and deeper radome built into the nose
and a small fintip fairing. There are no elint blister
fairings on the sides of the rear fuselage, and the
ventral gun turret is deleted. Some aircraft have a
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single twin-barre! 23-mm gun, instead of the usual pair,

in the tail turret.

Tu-142 (Bear-J). Identified in 1986, this is the
Soviet equivalent of the US Navy’s E-6A and EC-130Q
TACAMO aircraft, equipped with VLF communications
avionics to maintain an on-station/all-ocean link be-
tween national command authorities and nuclear mis-
sile armed submarines under most operating condi-
tions. Large ventral pod for VLF trailing-wire antenna,
several kilometers long, under center-fuselage in weap-
ons bay area. Undernose fairing as on Bear-F Mod 4.
Fintip pod with trailing-edge as on some Bear-Hs.
Satcom dome aft of flight deck canopy. Operational in
comparatively small numbers with the Northern and
Pacific Fleets, it appears to use a modified Tu-142
Bear-F airframe. (Data for Tu-95MS.)

Power Plant: four KKBM/Kuznetsov NK-12MV turbo-
props; each 14,795 ehp. Equipped for in-flight re-
fueling.

Dimensions: span 167 ft 8 in, length 162 ft 5 in, height
39 ft9in,

Weights: empty 264,550 Ib, gross 414,470 Ib.

Performance: max speed at 25,000 ft 506 mph, ceil-
ing 39,370 ft, combat radius with 25,000-Ib payload
3,975 miles.

Armament: as described for individual versions.

Tupolev Tu-160 (NATO “Blackjack”)

Following a US lead, Tu-160 and Tu-95 long-range
bombers have been taken off alert status and a start
made on placing their nuclear weapons in storage at
their bases. It was expected that at least 100 Tu-160s
would be built in a complex added to the huge Kazan
airframe plant. Instead, only some 20 are in opera-
tional service—the same total as USAF’s planned B-2
force. In most respects, the two types of strategic
bomber could hardly be more dissimilar. The subsonic,
flying-wing, two-crew B-2 represents the epitome of
stealth technology, to ensure optimum possibility of
penetrating densely structured defenses against air
attack. The supersonic, four-crew Tu-160 is config-
ured like the B-1B, its scant attention to low-observables
reflecting the depletion of US air defenses. It was
believed initially to be intended as a high-aititude
standoff cruise missile launcher. However, the rotary
launcher inside each of its two weapons bays can carry
short-range attack missiles similar to USAF’'s SRAMs,
as an alternative or in addition to ALCMs, for defense
suppression during low-altitude penetration missions
at transonic speed.

Blackjack is about 20 percent longer than the B-1B,
with greater unrefueled combat radius and maximum
level speed comparable with that of the original B-1
prototypes. Itis in no way a simple scale-up of Tupolev's
earlier Tu-22M. Common features include low-mounted
variable-geometry (20° to 65°, manually selected) wings
and a massive dorsal fin, but the Tu-160's horizontal
tail surfaces are mounted high, near the intersection of
the dorsal fin and all-moving main fin. The very long
and sharply swept fixed root panel of each wing, and
the engine installation, resemble those of the long-
retired Tu-144 supersonic transport rather than the Tu-
22M.

Power Plant: four Samara/Trud NK-321 turbofans;
each 55,115 |b thrust with afterburning. Provision for
in-flight refueling.

Dimensions: span 182 ft 9 in spread, 116 ft 9% in
swept; length 177 fi 6 in; height 43 ft.

Weight: gross 606,260 Ib

Performance: max speed at high altitude Mach 1.88,
ceiling 60,000 ft, max unrefueled range 8,700 miles.

Accommodation: crew of four, in pairs, on ejection
seats.

Armament: no guns; internal stowage for up to 36,000
Ib of free-fall bombs, short-range attack missiles, or
ALCMs. Each rotary launcher carries 12 Kh-15P
(AS-16 Kickback) SRAMs or six ALCMs, currently
RKV-500s (AS-15 Kents).

Fighters

MiG-23 (NATO “Flogger”)

Production of the MiG-23 ended in the mid-1980s,
and all versions are expected to be withdrawn from
first-line Russian service by the mid-1980s. Current
variants as follows:

MiG-23M (Flogger-B). Single-seat air combat fight-
er with 27,540 Ib thrust Soyuz/Khachaturov R-29-300
turbojet. Wingsweep variable manually in flight or on
the ground at 16°, 45°, or 72°. Equipment includes
Sapfir-23D-Sh J-band radar (NATO High Lark; search
range 53 miles, tracking range 34 miles) in nose,
Sirena-3 radar warning system, TP-23 infrared search/
track pod beneath cockpit, and Doppler. The first So-
viet aircraft with a demonstrated ability to track and
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engage targets flying below its altitude. Standard ver-

sion from about 1975.

MiG-23UB (Flogger-C). Tandem two-seater for op-
erational training and combat use, with 22,045 Ib thrust
Tumansky R-27F2M-300 turbojet. Slightly raised sec-
ond cockpit to rear, with retractable periscopic sight for
occupant, and modified fairing aft of canopy

MiG-23ML (Flogger-G). Basically similar to MiG-
23M, but with R-35 engine, rear fuselage fuel tank
deleted, much smaller dorsal fin, Sapfir-23ML lighter-
weight radar, and TP-23M IRST.

MiG-23P (Flogger-G). Modified MiG-23ML. Digital
navigation computer guides aircraft under automatic
ground control and informs pilot when to engage after-
burner and to fire missiles and gun.

MiG-23MLD (Flogger-K). Midlife update of MiG-
23ML, identified by dogtooth notch at junction of wing
glove leading-edge and intake trunk on each side.
Leading-edge flaps extended and retracted automati-
cally when wingsweep passes 33°. RWR and chaff/
flare dispensers added. New IFF antenna forward of
windshield. R-73A (AA-11 Archer) close-range AAMs
on fuselage pylons. Pivoting weapon pylons under
outer wings. (Data for MiG-23ML.)

Power Plant: one Soyuz/Khachaturov R-35-300 turbo-
jet, rated at 28,660 Ib thrust with max afterburning.
Variable-geometry air intakes and variable nozzie.
Attachment for assisted takeoff rocket each side of
rear fuselage.

Dimensions: span 45 ft 10 in spread, 25 ft 6" in
swept, length incl probe 54 ft 10 in, height 15 ft 9%
in.

Weights: empty 22,485 Ib, max external weapons
6,615 ib, gross 32,405-39,250 Ib.

Performance: max speed at height Mach 2.35, at S/L
Mach 1.1, ceiling 60,700 ft, combat radius with six
AAMs 715 miles, with 4,410 Ib of bombs 435 miles.

Accommodation: pilot only.

Armament: one twin-barrel 23-mm GSh-23L gun in
belly pack, with 200 rds. Two pylons in tandem under
center-fuselage, one under each engine air intake
duct, and one under each fixed inboard wing panel,
for AAMs, bombs, rocket packs, or other stores. Use
of twin launchers under air intake ducts permits
carriage of four R-60T (AA-8 Aphid) missiles, in
addition to two R-23R or R-23T (AA-7 Apex) on
underwing pylons

Tupolev Tu-160 (“Blackjack”)
(Paul Duffy)

MiG-23MLD (“Flogger-K”)
(Piotr Butowski)
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MiG-29S (“Fulcrum-C”)
(Neville M. Beckett)

MiG-25 (NATO “Foxbat-A,C, E, and F*)

No other combat aircraft in first-line service has
exceeded the Mach 2.83 limit speed of the MiG-25
interceptor and its reconnaissance counterpart, the
MiG-25R. More than 300 of the interceptors are in
service 30 years after the design was finalized and are
expected to equip the home defense forces through
the end of this century. Their airframes are manufac-
tured of 80 percent tempered and welded steel, with
eight percent titanium in areas subject to extreme heat,
such as the wing and tail unit leading-edges, and 11
percent D19 heat-resistant aluminum alloy. Versions
are:

MiG-25P (Foxbat-A). Basic singie-seat interceptor,
first flown as Ye-155P-| prototype on September 9,
1964. Two R-15B-300 turbojets, each rated at 22,500
Ib thrust with afterburning, and with 150-hr service life.
Smertch-A look-down/shoot-down radar with search
range of 62 miles and tracking range of 31 miles.
Sirena-3 RWR in wingtip antiflutter bodies and star-
board fintip, and SRO-2M IFF. Armed with one R-40T
infrared and one R-40R radar homing AAM (AA-6
Acrid) under each wing. All converted to MiG-25PDS.

MiG-25R series (Foxbat-B/D). Reconnaissance/
bomber versions. Described in Reconnaissance, ECM,
and Early Warning Aircraft section.

MiG-25PU and RU (Foxbat-C). Training versions
of MiG-25P and R, respectively. Redesigned nose
section, containing separate cockpit for instructor, with
individual canopy, forward of standard cockpit and at
lower level. No radar or reconnaissance sensors in
nose and no combat capability, Limited to Mach 2.65

MiG-25PD (Foxbat-E). Development of MiG-25P,
produced 1978-82, Uprated R-15BD-300 engines, with
life of 1,000 hr. Sapfir-25 radar and IRST, giving look-
down/shoot-down capability comparable with MiG-23M.
Basic armament of two R-40R/T and four R-60 (AA-8
Aphid) AAMs. Provision for 1,400-gailon underbelly
fuel tank.

MiG-25PDS (Foxbat-E). As MiG-25PD but con-
verted from MiG-25P from 1979. Nose lengthened by
10 inches to house flight refueling equipment on some
aircraft.

MiG-25BM (Foxbat-F). “Wild Weasel" type of
defense-suppression aircraft produced 1982—85. Air-
frame generally similar to MiG-25RB but with ECM
dielectric panel aft of radome on each side of longer
nose. Small blister on each side at rear of radome.
Dielectric panel on nose of each outboard weapon
pylon. Underbelly auxiliary fuel tank as MiG-25PD.
Carries four Kh-58 (AS-11 Kilter) antiradiation missiles
to attack SAM sites over standoff ranges. (Data for
MiG-25PDS,)

Power Plant: two Tumansky R-15BD-300 turbojets,
each 24,700 Ib thrust with afterburning.

Dimensions: span 45 ft 11% in, length 78 ft 1% in,
height 20 ft 0Va in.

Weight: gross with four AAMs and full internal fuel
80,950 Ib

Performance: max speed at height Mach 2.83, at S/L
Mach 0.98, ceiling 67,900 ft, T-O run 4,100 ft, land-
ing run 2,625 ft, range on internal fuel at supersonic
speed 775 miles, subsonic 1,075 miles.

Armament: no gun; two R-40 and four R-60 AAMs
underwing initially. Later, two R-23 (AA-7 Apex) and
four R-73A (AA-11 Archer) AAMs,

MiG-29 (NATO “Fulcrum”)

Operational since early 1985, the MiG-29 is a twin-
engine combat aircraft comparable in size to the US
Navy's F/A-18 Hornet. lts NO19 Sapfir-29 coherent
pulse-Doppler look-down/shoot-down radar (search
range 62 miles) is supplemented by a laser rangefinder
and infrared search/track sensor forward of the wind-
screen. Both systems operate in conjunction with the
pilot's helmet-mounted target designator. Primary op-
erational role is as a single-seat counterair fighter, but
the MiG-29 has dual-role air combat/attack capability.
More than 600 are in service with CIS air and naval
forces, for which production of the basic versions has
ended. Versions identified to date:

MiG-29 (Fulcrum-A). Landbased single-seater. Dur-
ing takeoff and landing, hinged doors shield the engine
air intakes against foreign object ingestion; engine air
is then taken in through louvers in the upper surface of
the wingroot extensions. Flying controls are actuated
hydraulically. IRCM flare dispensers in “fences” for-
ward of dorsal tailfins, Airbrakes above and below rear
fuselage. Max gross weight 40,785 Ib.

MiG-29UB (Fulcrum-B). Combat trainer. Second
seat forward of the normal cockpit, under a continuous
canopy, with periscope for rear occupant. Nose radar
replaced by a radar rangefinder. Underwing stores
pylons retained

MiG-29S (Fulcrum-C), As Fulcrum-A, but with more
deeply curved top to fuselage aft of cockpit, containing
equipment. This may have been transferred from in-
side fuselage to make room for extra fuel. Able to carry
new R-77 AMRAAM-class AAMs, or up to 8,820 Ib of
bombs.
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MiG-29K (Fulcrum-D). Maritime version, used in
late 1989 for ski-jump takeoff trials on carrier Admiral
Kuznetsov. Two demonstrators converted from Ful-
crum-As. Two 19,400 Ib thrust RD-33K turbofans. Up-
ward-folding outer wing panels, with bulged tips, prob-
ably for ESM, and with two additional underwing
hardpoints (eight total). Strengthened landing gear,
with arrester hook. No intake FOD doors required for
carrier operation; replaced by lighter, retractable grids,
permitting deletion of overwing louvers and internal
ducting in center-section, which now provides much-
increased fuel tankage (674 galions in center-section).
Flight refueling capability. No APU airscoop on rear
fuselage. Single large airbrake above rear fuselage.
New radar and different IRST. Typical underwing ar-
mament four Kh-31P (AS-17 Krypton) ASMs and four
R-73A (AA-11 Archer) AAMs. Expected to form close-
range air defense/attack force on Admiral Kuznetsov.

MiG-29M. Greatly redesigned, with quadruplex fly-
by-wire controls and a “glass” cockpit with CRTs. First
of six prototypes flown in late 1989. New Zhuk radar in
nose of more tapered profile, and new IRST. Nose
lengthened by approx 7'z inches. Longer canopy. Wider
and longer dorsal spine, terminating in a spade-like
structure that extends beyond the jet nozzles. Larger
tailplane with dogtooth leading-edge. More rounded
wingtip trailing-edge. Center-section without engine
airlouvers, eight underwing hardpoints, single airbrake,
and RD-33K engines, like MiG-29K. Larger, sharp-
edged and repasitioned wingroot leading-edge exten-
sions, vortex generators on wing leading-edges, and
modifications to extend aft center of gravity limit for
relaxed stability, make the MiG-29M more comfortable
to fly, with increased permissible angle of attack, bet-
ter maneuverability, and improved cruise efficiency
Armament options include Kh-31P and Kh-29T (AS-14
Kedge) ASMs and up to eight R-77 AAMs.

A MiG-29 with fiber optics has been flight tested,
and a “fifth-generation™ version with multiaxis thrust-
vectoring engine nozzles has been flown at the Zhu-
kovsky flight research center. (Data for MiG-29S.)
Power Plant: two Klimov/Sarkisov RD-33 turbofans;

each 18,300 Ib thrust with afterburning.

Dimensions: span 37 ft 3V4in, length 56 ft 10 in, height
15 ft 64 in.

Weights: normal T-O weight 33,730 Ib, gross 43,430 Ib

Performance: max speed at height Mach 2.3, at S/L
Mach 1,086, ceiling 53,055 ft, T-O run 820 ft, landing
run 1,870 {t, range on internal fuel 932 miles, with
external tanks 1,800 miles

Accommodation: pilot only.

Armament: six close-range R-60T (AA-8 Aphid) AAMs,
or four R-607 and two medium-range R-27R (AA-
10A Alamo-A), on three pylons under each wing.
Alternative AAMs include R-73A (AA-11 Archer).
Able to carry bombs, submunitions dispensers, 80-
mm, 130-mm, and 240-mm rockets, and other stores
(including nuclear weapons) in attack role, One 30-
mm GSh-301 gun in port wingroot leading-edge ex-
tension, with 150 rds.

MiG-31 (NATO “Foxhound”)

Despite having a configuration similar to that of the
MiG-25, Foxhound is a very different aircraft. The
requirement was for an all-altitude, all-weather inter-
ceptor, embodying advanced digital avionics and car-
rying two crew. There was no call for higher speed than
that of the MiG-25, but a longer range was specified
Mikoyan decided to reduce the airframe’s steel content
to 50 percent, with 16 percent titanium, 33 percent
aluminum alloy, and negligible composites except for
the radome. A prototype known as the Ye-155MP
(originally MiG-25MP) flew on September 16, 1975.
Four years later, production of the fully developed
MiG-31 began atthe Gorky works. Its Zaslon radar was
the first electronically scanned phased-array type to
enter service, enabling Foxhound to track ten targets
and engage four simultaneously. Other equipment in-
cludes a retractable infrared search/track sensor, ra-
dar warning receivers, and active infrared and elec-
tronic countermeasures. Offset tandem twin-wheel main
landing gear units facilitate operation from unprepared
ground and gravel. Retractable flight refueling probe
on port side of front fuselage. More than 160 in service,
with production continuing.

The basic MiG-31 (Foxhound-A) can be guided
automatically, and engage targets, under ground con-
trol. Under development is the improved MiG-31M (Fox-
hound-B), identified by small side windows for the rear
cockpit, a wider dorsal spine, more rounded wingtips
({except when carrying ECM jammer pods}, larger curved
fin root extensions, modified and extended wingroot
leading-edge extensions, and four new-type under-
wing pylons for R-77 active radar-guided AAMs, Flight
refueling probe transferred to starboard side. (Data for
MiG-31 Foxhound-A.)

Power Plant: two Perm/Soloviev D-30F6 turbofans;
each 34,170 Ib thrust with afterburning.

Dimensions: span 44 ft 2in, length 74 ft 5'% in, height
20 ft 2% in.
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MiG-29K (“Fulcrum-D”)
(Piotr Butowski)

Sukhoi Su-30 (“Flanker”)
(Piotr Butowski)

Sukhoi Su-35 (Neville M. Beckett)

Weights: empty 48,115 |b, gross 90,390-101,850 Ib.

Performance: max speed at height Mach 2.83, at S/L
Mach 1.23, ceiling 67,600 ft, T-O run 3,940 ft, land-
ing run 2,625 ft, combat radius at Mach 2.35 450
miles, at Mach 0.85 with external tanks 870 miles.

Accommodation: crew of two, in tandem.

Armament: basic armament of four R-33 (AA-9 Amos)
radar-homing, long-range AAMs, in pairs under fu-
selage; two R-40T (AA-6 Acrid) medium-range,
infrared-homing AAMs on inner underwing pylons;
and four R-60 (AA-8 Aphid) close-range, infrared-
homing AAMs on two outer underwing pylons. One
23-mm GSh-6-23 six-barrel Gatling-type gun in fair-
ing on starboard lower fuselage, with 260 rds.

MiG-33

MiG-33 is the reported designation of the fully
developed MiG-29M configuration for the Russian Air
Forces, claimed to offer fivefold increase in air-to-air
performance compared with basic Fulcrum-A. More
powerful engines, possibly designated RD-37.

Sukhoi Su-27 and Su-30 (NATO “Flanker”)

This formidable fighter was developed to replace
Su-15, Tu-28/128, and Yak-28P interceptors in home
defense forces, and as a long-range escort fighter,
with attack capability. More than 200 Su-27s now
equip air defense units in states of the CIS; others form
primary equipment cf fighter units intended to escort
Su-24s of the Air Armies on deep penetration mis-
sions. Fine-grille hinged screens in the engine air
intake ducts of these versions guard against FOD
during takeoff and tanding. A range of more than 2,500
miles on internal fuel removed the need for external
tanks. Variants are as follows:

Su-27 (Flanker-A). Prototypes, the first of which
flew on May 20, 1977. Curved wingtips, rearward re-
tracting nosewheel, and tailfins mounted centrally above
the engine housings

Su-27 (Flanker-B), Single-seat production version,
first flown April 20, 1881. Square wingtips carrying
launchers for AAMs in basic interceptor role, tailfins
relocated outboard of engine housings, extended tail-
cone, forward retracting nosewheel, and other changes
Four-channel analog fly-by-wire flight controls without
mechanical backup. Inherently unstable. No ailerons;
one-piece differential/collective tailerons operate in

conjunction with flaperons and rudders for pitch and
roll control. Wing leading-edge flaps and flaperons are
controlled manually for takeoff and landing, computer-
controlied in flight. No composites, but a considerable
quantity of titanium in the airframe. Integrated fire-
control system enables the track-while-scan coherent
pulse-Doppler radar, IRST, and laser rangefinder to be
slaved to the pilot's heimet-mounted target designator
and displayed on the wide-angle HUD. Radar has

search range of 150 miles and tracking range of 115

miles. In ground-attack configuration, carries cylindri-

cal ECM jammer pod instead of AAM on each wingtip.

Provision for reconnaissance pack on centerline py-

lon. Three banks of chaff/flare dispensers in bottom of

tailcone

Su-27UB (Flanker-C). Tandem two-seat trainer with
full combat capability, based on Flanker-B.

Su-27K (Flanker-D). Version for ramp-assisted op-
eration from naval carriers, first seen on the Admiral
Kuznetsov in 1989. Basically as Flanker-B, but with
movable foreplanes. Folding outer wings and tailplane,
strengthened landing gear with twin-wheel nose unit,
and added arrester hook. Long tailcone of landbased
version deleted to prevent tailscrapes during takeoff
and landing. Able to refuel in flight and to carry centerline
auxiliary fuel tank or buddy refueling pack. In produc-
tion with uprated AL-31F engines giving 12-15 percent
greater thrust. Can carry large antiship ASM, known as
Mosquito, under fuselage.

Also seen conducting trials with the Admiral
Kuznetsov was a side-by-side two-seat version of the
Su-27 with foreplanes and twin nosewheels but without
folding wings or deck hook. This aircraft has a wider
nose, a deep fairing behind the canopy, and wing
extensions carried forward as chines to the tip of the
nose. The nosewheel leg has been moved forward and
retracts rearward. The example seen had no ventral
fins, radar, IRST, or underwing pylons, but the gun was
retained.

This or a similar aircraft was exhibited in modified
form at an airfield near Minsk in February 1992, with
attack weapons, under the reported designation Su-
27IB. It was shown with Kh-31 (AS-17 Krypton) ASMs
under the engine ducts, R-73A (AA-11 Archer) AAMs
at the wingtips, and underwing armament of two laser-
guided bombs, two TV/laser-guided Kh-29 (AS-14
Kedge) ASMs and two R-77 AAMs. A flight refueling
probe was fitted. It was described as a prototype, not
intended for production in that form

Su-30. Two-seat airborne command post and fully
combat-capable two-seat fighter based on Su-27UB.
In production at Irkutsk for Russian Air Forces. De-
signed to operate with four standard Su-27s. Only the
Su-30 would have its radar switched on, so that it could
assign targets to the other aircraft by radio data link.
Flight refueling probe standard. (Data for Flanker-B.)
Power Plant: two Saturn/Lyulka AL-31F turbofans;

each 27,557 Ib thrust with afterburning.

Dimensions: span 48 ft 2% in, length excl noseprobe
71 ft 11'% in, height 19 ft 5%z in.

Weight: gross 48,500-66,135 Ib

Performance: max speed at height Mach 2.35, at S/L
Mach 1.1, ceiling 59,055 ft, combat radius 930 miles.

Accommodation: pilot only.

Armament: one 30-mm GSh-301 gun, with 149 rds, in
starboard wingroot extension. Up to ten AAMs, in-
cluding pairs of R-27 (AA-10 Alamo-A/B/C/D), or
R-33 (AA-9 Amos), and four R-73A (AA-11 Archer) or
R-60 (AA-8 Aphid). Able to carry a wide range of air-
to-surface weapons, including five-round packs of
130-mm rockets.

Sukhoi Su-35

This advanced single-seat development of the Su-
27, with digital fly-by-wire controls, was exhibited for
the first time at the 1992 Farnborough Air Show. The
airframe resembles that of the Su-27K, with foreplanes,
but without specifically shipboard features such as
folding wings and an arrester hook. It is in the final
stages of flight testing and is scheduled to enter Rus-
sian Air Force service in two to three years, The
engines are AL-35F turbofans, uprated by comparison
with the AL-31F. Thrust vectoring nozzles (+15°) are to
be offered for later use.

The Su-35's radar is of an improved look-down/
shoot-down type, with the ability to acquire airborne
targets atranges up to 250 miles and ground targets up
to 125 miles. Fifteen targets can be tracked, and six
engaged, simultaneously. An IRST is standard, and
the aircraft was shown at Farnborough carrying a GEC
Ferranti TIALD (thermal imaging airborne laser desig-
nator) night/adverse visibility pod, as used with con-
siderable success by RAF Tornados during the Per-
sian Gulf War. Also fitted were wingtip ECM jammer
pods and underwing Kh-31 (AS-17 Krypton) antiradia-
tion ASMs. Max weapon load is 17,635 Ib.
Performance: max speed at height Mach 2.35, at S/L

Mach 1.15, ceiling 59,055 ft, runway required 3,940
ft, max range on internal fuel more than 2,485 miles,
with flight refueling more than 4,040 miles.
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Yakovlev Yak-38 (NATO “Forger”)

Since 1976, the Yak-38 has been the standard
fixed-wing aircraitin Kiev-class carriers. It remains the
only operational jet combat aircraft that shares the
Harrier's V/STOL capability, but it requires three en-
gines, rather than one, to make this possible. Payload/
range performance is limited, and it appears to be in
the process of retirement from service, with no succes-
sor in production.

The Yak-38's normal STOL takeoff technique em-
ploys an automatic control system by which the lift
engines are brought into use, and the thrust-vectaring
rear nozzles rotated, at the optimum point in the take-
off run. Puffer-jets at the wingtips and tail help to give
the aircraft commendable stability during takeoff and
landing. An electronic system ejects the pilot automati-
cally if aircraft height and descent rate are sensed to
indicate an emergency. There are two versions:

Yak-38 (Forger-A}. Basic single-seat combat air-
craft. Ranging radar in nose. Prototype was completed
in 1971, and production began in 1975. Twelve were
deployed on each of the four carrier/cruisers, in addi-
tion to Yak-38Us and about 19 Kamov Ka-25 or Ka-27
helicopters. Forger-A has also been operated from the
carrier Admiral Kuznetsov. Primary roles are recon-
naissance, strikes against small ships, and fleet de-
fense against shadowing maritime reconnaissance air-
craft. Production totaled about 75 by late 1986, with
limited subsequent manufacture

Yak-38U (Forger-B). Two-seat trainer, of which two
are deployed on each carrier/cruiser. Second cockpit
forward of normal cockpit, with its ejection seat at
lower level, under a continuous canopy. Rear fuseilage
lengthened to compensate for longer nose. No ranging
radar or weapon pylons. Overall length about 58 ft 0 in.
(Data for Forger-A.)

Power Plant: one Soyuz/Tumansky R-27V-300 turbo-
jet, without afterburner, exhausting through two
vectored-thrust nozzles that can turn up to 10° for-
ward of vertical for VTOL; 15,300 Ib thrust. Two
Rybinsk RD-36-35F VR liftjets in tandem aft of cock-
pit, inclined forward at 13° from vertical; each 6,725
Ib thrust.

Dimensions: span 24 ft 0 in, width with wings folded
16 ft 0 in, length 50 ft 10" in, height 14 ft 4 in.

Weights: basic operating (including pilot) 16,500 Ib,
gross 25,795 ib.

Performance: max speed at height Mach 0.85, at S/L
Mach 0.8, ceiling 39,375 ft, combat radius 115-230
miles.

Accommodation: pilot only

Armament: four pylons under inner wings for 4,410 {b
of stores, including Kh-23 {(AS-7 Kerry) short-range
ASMs, armor-piercing antiship missiles, R-60 (AA-8
Aphid) AAMs, pods each containing a 23-mm twin-
barrel GSh-23 gun, rocket packs, bombs of up to
1,100 Ib, and auxiliary fuel tanks.

Yakovlev Yak-141 (NATO “Freestyle”)

The Yak-141 was projected in 1975 as a longer-
range supersonic successor to the Yak-38. The first of
two prototypes flew in March 1989; one was lost in a
landing accident on the Kiev-class Admiral Gorshkov
in October 1991, Official funding for the program was
withdrawn, but the Yakovlev OKB is continuing devel-
opment, primarily in the form of a refined landbased or
naval combat aircraft. The multiengine lift/thrust con-
figuration of the Yak-38 is retained, but thrust vector-
ing is by a single large nozzle between flat-sided tail-
booms carrying the widely separated vertical and
horizontal tail surfaces. Wedge-type engine air intakes
are located on each side of the fuselage, beneath the
hinged intake cover over the liftjets. The structure is
advanced, with extensive use of aluminum/lithium, and
26 percent by weight composites. Control is digital fly-
by-wire, and the Yak-141's agility is claimed to be
comparable with that of the MiG-29. Manual or auto-
matic flight control is said to be practicable from take-
off to touchdown, day and night, in all weather. The
muitimode fire-control radar is similar to that of the
MiG-29, with a slightly smailer antenna
Power Plant: one Soyuz/Kobchenko RD-79V-300 turbo-

fan; 34,170 Ib thrust with afterburning. Vectoring
nozzle turns 65° downward for short takeoff, 95°
downward and forward for vertical landing. R-79 lift
thrust is approx 80 percent of cruise rating. Two
Rybinsk RRD-41 liftjets; each 9,040 Ib thrust, able to
vector rearward to 24° from vertical for STOL, and 2°
forward for braking. Puffer-jet stability controls at
wingtips and nose (at tail of first prototype only)

Dimensions: span 33 ft 1% in (19 ft 4% in folded),
length 60 ft 0 in, height 16 ft 5 in

Weight: gross 42,990 |b.

Performance: max speed at height Mach 1.7, at S/L
Mach 1.02, ceiling 48,200 ft, range on internal fuel
VTOL 870 miles, with external tanks STOL 1,305
miles.

Accommodation: pilot only {tandem two-seat trainer
at mockup stage).

Armament: one 30-mm gun, with 120 rds; four under-
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wing hardpoints for two R-27 (AA-10 Alamo} and two
R-73 (AA-11 Archer) AAMs, or four R-77 AAMs,
antiship missiles, Kh-31 (AS-17 Krypton) or Kh-25
(AS-12 Kegler) ASMs, 1,100-Ib bombs, rockets, or
23-mm gun pods.

Attack Aircraft

MiG-27 (NATO “Flogger-D and J”)

This single-seat, variable-geometry, ground-attack
aircraft has many airframe features in common with the
MiG-23. It has the same basic power plant as the MiG-
23M, but with a two-position (on/off) afterburner nozzle
and fixed engine air intakes, consistent with the pri-
mary requirement of transonic speed at low altitude.
MiG-27s constitute the air spearhead of Russian ground-
attack air forces; others are in service with Naval
Aviation units landbased within the ATTU zone. There
are two main variants:

MiG-27K (Flogger-D). Forward portion of fuselage
completely redesigned by comparison with MiG-23
interceptors. Instead of having an ogival radome, the
MiG-27K's nose is sharply tapered in side elevation,
with a small sloping window at the front, covering a
laser rangefinder and marked target tracker, PrNK-
23K nav/attack system provides automatic flight con-
tral, gun firing, and weapons release. Seat and canopy
raised to improve view from cockpit. External armor
plate on flat sides of cockpit of early aircraft only.
Wider, low-pressure, mainwheel tires. Six-barrel 30-
mm GSh-6-30 underbelly gun, with 260 rds, replaces
GSh-23 of interceptor. Bomb/JATO rack under each
side of rear fuselage, in addition to five pylons for
8,820 Ib of external stores, including tactical nuclear
bombs, two SPPU-22 pods each containing a twin-
barrel 23-mm gun that can be depressed to fire down-
ward (with 260 rds), R-35 (AA-2 Atoll) and R-13M
AAMs, Kh-23 (AS-7 Kerry) and Kh-29 (AS-14 Kedge)
ASMs, 240-mm rockets, UB-32A or UB-16 pods of
57-mm rockets, twenty-two 110/220-lb bombs, nine
550-Ib or eight 1,100-lb bombs, or napalm containers.

Yakovlev Yak-141 (“Freestyle”)
(Piotr Butowski)

Sukhoi Su-17M-4 (“Fitter-K”)
(Austin J. Brown)

Sukhoi Su-24M (“Fencer”)
(Richard Malachowski)

Bullet-shaped antenna above each glove pylon, asso-
ciated with missile guidance. Blister fairing under nose
of later aircraft, with windows, providing rearward des-
ignation capability for laser weapon delivery. RWR
fairing each side of front fuselage, ahead of nosewheel
bay. Other equipment includes SUV fire-control sys-
tem and an active ECM jammer.

MiG-27D (Flogger-J). Identified in 1981 and deliv-
ered subsequently in successively upgraded variants.
Improved PrNK-23M nav/attack system. Final model
has wider and deeper nose, with lip at top over much
larger and less sloping window for the more advanced
Klen laser rangefinder, Bullet-shaped antennas above
wingroot glove pylons deleted. Wingroot leading-edge
extensions on some aircraft. As well as SPPU-22 pods,
this version can carry a photoreconnaissance pod
containing three cameras. (Data for MiG-27K.)
Power Plant: one Soyuz/Khachaturov R-29B-300 turbo-

jet; 25,335 Ib thrust with afterburning.
Dimensions: as for MiG-23M, except length 56 ft 0Va in.
Weights: gross from unprepared runway 39,920 Ib,

gross with eight 1,100-Ib bombs 45,570 Ib.
Performance: max speed at height Mach 1.7, at S/L

Mach 1.1, ceiling 45,900 ft, T-O run 3,120 ft, landing

run with brake-chute 2,950 ft, combat radius (lo-lo-

lo) with two Kh-29 missiles 140 miles, with two Kh-

29s and three external tanks 335 miles
Armament: described above

Sukhoi Su-17 (NATO “Fitter-C, D, E, G,

H, and K")

Production of the swingwing Fitter has ended, and
many of those that served with Frontal Aviation ground-
attack forces in the late 1980s have been retired,
passed to training schools, and reassigned to Naval
Aviation units in the ATTU zone. Others have replaced
older Fitters deployed at land bases of the Baltic Fleet
and in the Pacific for antishipping strikes and amphibi-
ous support roles. Variants are as follows:

Su-17M (Fitter-C). Basic single-seat attack aircraft
with AL-21F-3 turbojet. Manual wingsweep control, to
30°, 45°, and 63°. Curved dorsal fin. Gun in each wing-
root. Equipment includes SRD-5M I-band centerbody
ranging radar, ASP-5ND fire-control system, Sirena-3
omnidirectional radar warning system, and SRO-2M
IFF. Operational since 1971 in small numbers.

Su-17M-2 (Fitter-D). Generally similar to Su-17M,
but forward fuselage lengthened by 15 inches and
drooped 3° to improve pilot’s view. Added undernose
pod for Doppler navigation radar. Laser rangefinder in
intake centerbody

Su-17UM-2D (Fitter-E). Tandem two-seat trainer
version of Su-17M-2, but without Doppler pod. Deep-
ened dorsal spine fairing for additional fuel tankage
Port wingroot gun deleted.

Su-17UM-3 (Fitter-G). Two-seat trainer variant of
Su-17M-3, with combat capability. Deepened dorsal
spine fairing and drooped front fuselage like Su-17UM-
2D. Taller vertical tail surfaces. Shallow ventral fin
(removable). Starboard gun only. Laser rangefinder
standard

Su-17M-3 (Fitter-H). Improved single-seater with
same deepened spine and tail modifications as Su-
17UM-3. Doppler navigation radar fitted internally in
deepened undersurface of nose. Retains both wing-
root guns. Launcher for R-60 (AA-8 Aphid) AAM be-
tween each pair of underwing pylons. About 165 Fitter
H/Ks were equipped for tactical reconnaissance, typi-
cally with a centerline sensor pod, an active ECM pod
under the port wing glove, and two underwing fuel
tanks.

Su-17M-4 (Fitter-K). Single-seat version identified
in 1984. Dorsal fin embodies small cooling air intake at
front. Chaff/flare and decoy dispensers standard. Weap-
ons include four S-25 tube-launched rockets with 325-
mm head. When four SPPU-22 gun pods are fitted, with
downward attack capability, the two underfuselage
pods can be arranged to fire rearward. (Data for Su-
17M-4.)

Power Plant: one Saturn/Lyulka AL-21F-3 turbojet;
24,800 Ib thrust with afterburning.

Dimensions: span 45 ft 3 in spread, 32 ft 10 in swept,
length 61 ft 6%4 in, height 16 ft 5 in.

Weight: gross 42,990 Ib.

Performance: max speed at height Mach 2.09, at S/L
Mach 1.14, ceiling 49,865 ft, max range at height
1,430 miles, at S/L 870 miles,

Accommodation: pilot only.

Armament: two 30-mm NR-30 guns, each with 80 rds,
in wingroats; nine pylons under fuselage and wings
for up to 9,370 Ib of nuciear weapons, bombs, rocket
pods, air-to-surface rockets, 23-mm SPPU-22 gun
pods, two R-3 (AA-2 Atoll}, R-60 (AA-8 Aphid), or
R-73A (AA-11 Archer) AAMs, Kh-23 (AS-7 Kerry) or
Kh-25ML (AS-10 Karen) ASMs, or a reconnaissance
pod.

Sukhoi Su-24 (NATO “Fencer”)

About one-quarter of the estimated 900 Su-24s
detivered from the Komsomolsk factory continue to
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form primary deep strike components of the Aussian
Alr Armies. Reassignment of other former Alr Army
Fencers has increased the capability of MD/GOF and
Naval Aviation farces, often replacing Su-17s and de-
ployed for operation in company with MiG-258Ms car-
rying antiradiation missiles

Smaller and lighter than USAF's F-111, with three-
position (16°, 45°, 63°) variable-geometry wings, the
Su-24 entered lirst-line service in December 1874 as a
replacement for the Yak-28 (Brewar). The much-reduced
max speed quoted this year reflects the use of fixed
engine air intakes, a feature overlooked by many West-
ern observars. The Su-24's ability 1o deliver a wide
range of ASMs provides defense suppression and
some hard-target kill potential, with the emphasis for
many years on low-level attack. Its already impressive
combat radius was Increased in the 1980s by the
addition of an in-tlight refueling probe and provision for
carrying buddy refueling equipment. Current opera-
tional versions:

Su-24 (Fencer-C). Entered service in 1881, with
important equipment changes. Multiple fitting on nose
instead of lormer simple probe. Triangular tairing for
RWR forward of each wingroot on side of air intake and
on each side of fin near tip. Chord of lower part of tailfin
extended, giving kinked leading-edge.

Su-24M (Fencer-D), Primary version, introduced in
1983. Believed to have terrain-following radar instead
of former terrain-avoidance system. Longer nose
{approx 2 11 6 in) for new avionics bay. Added in-flight
refueling capability, with centrally mounted retractable
probe forward of windshield. Undernose antennas de-
leted; laser ranger/designator added aft ol nosewheel
bay. single long noseprobe. Overwing fences integral
with extended wingroot glove pylons fitted when carry-
ing Kh-29 (AS-14 Kedge) ASMs.

Su-24MR (Fancer-E). Reconnaissance variant of
Su-24M used by tactical and Naval air forces. Internal
equipment includes Shtik side-looking airbarne multi-
mission radar jn nose, Zima IR reconnaissance sys-
tem, Aist-M TV reconnaissance system, and panaramic
and oblique cameras in ventral fairing. A Shpil-2M
laser pod can be carried on the centerline, with a
Tangazh elint pod or Efir-1M radiation detector pod on
the starboard underwing swiveling pylon, and two R-60
AAMs under the port wing. Data can be transmitted to
the ground by data link. Flight refueling and ASM
capabilities are retained.

Su-24MP (Fencer-F). Electronic warfare/jamming/
sigint version to replace Brewer-E model of Yak-28.
Added small fairing under nose. (Dafa for Su-24M.)
Power Plant: two Saturn/Lyulka AL-21F-3A afterburn-

ing turbojets; each 24,800 Ib thrust.
Dimensiens: span 57 ft 10 in spread, 34 110 in swept,
length 80 f1 5% in, height 20 ft 3% in.

(AS-7 Kerry), Kh-25ML (AS-10 Karen), Kh-58 (AS-
11 Kilter), Kh-25MP (AS-12 Kegler), Kh-59 (AS-13
Kingbaolt), Kh-29 (AS-14 Kedge), and Kh-31 (AS-17
Krypton). Two R-60 (AA-8 Aphid) AAMs can be car-
ried for self-defense.

Sukhoi Su-25 (NATO “Frogfoot”)

The prototype Su-25 flew for the first time on Feb-
ruary 22, 1975. It was conceived as a modern counter-
part of the World War Il llyushin -2 Shturmovik close-
support aircraft, survivablie enough to battle through to
ground targets at low level with a heavy weapon load.
The pilot is protected by an all-welded cockpit of tita-
nium armor. Pushrods rather than cables actuate the
control surfaces, main load-bearing members are
damage-resistant, the engines are widely separated in
stainless steel bays, and the fuel tanks are filled with
reticulated foam for explosion protection. A total of 256
flares can be packed into containers above the engine
nacelles and tailcone for use during eight attack runs.
These and other survivability features account for 7.5
percent of the aircrafi's normal takeoff weight. The big
wings support ten pylons for a wide range of ordnance,
including self-protection AAMs. The engines will run
on any fuel likely to be found in a combat area, includ-
ing MT gasoline and diesel oil. The Su-25 canferry into
a forward operating area, on its underwing pylons, a
four-pod servicing kit adequate to keep it operating
independently of ground equipment for 12 days.

Production of the basic version for the Russian Air
Forces has ended, and some Su-25s delivered earlier
from the Tbilisi airframe plant to Frontal Aviation units
have been passed to Naval Aviation. The remainder
make up more than one-third of the fighter-bomber
force. Versions ident fied ta date:

Su-25 (Frogfoot-A). Basic single-seat close-sup-
port version.

Su-25UB (Frogfoot-B). Tandem two-seat opera-
tional conversion and weapons trainer. Raised rear
cockpit. Taller tailfin. Gun and weapons pylons re-
tained.

Su-25UT (Frogfoot-B). As Su-25UB but without
weapons. Prototype first flew August 6, 1985. Few
only.

Su-25UTG (G for gak, “hook") (Frogfoot-B). As Su-
25UT, with arrester hook added under tail for deck
landing training on dummy flight deck marked out on
runway at Saki Naval Airfield, and for trials on carrier
Admiral Kuznetsov. At least ten being built.

Su-25BM. Standard Su-25 with added underwing
pylons for rocket-powered targets released for missile
training by fighter pilots.

Su-25T. See separate entry. (Data for Frogfoot-A.)
Power Plant: two Soyuz/Tumansky R-195 turbojets;

each 9,921 Ib thrust. To reduce infrared signature, a

Sukhoi Su-25 (“Frogfoot-A”) (Piotr Butowski)

Weights: empty, equipped 41,885 Ib, gross 87,520 Ib.

Performance: max speed at height Mach 1.35, at S/L
(clean) Mach 1.08, ceiling 57,400 ft, combat radius
(lo-lo-lo) more than 200 miles, (hi-lo-hi, with 6,615 Ib
of weapons and two external tanks) 650 miles.

Accommodation: pilot and weapon systems officer,
side by side.

Armament: one GSh-6-23M six-barrel 23-mm Gatling-
type gun on starboard side of belly; nine pylons
under fuselage, wingroot gloves, and outer wings
for 17,635 Ib of air-to-surface weapons, including
TN-1000 and TN-1200 nuclear weapons, up to four
TV- or laser-guided bombs, conventional bombs
(typically 38 x 220-lb FAB-100), 57-mm to 370-mm
rockets, 23-mm gun pods, and such ASMs as Kh-23
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Antonov An-26 (“Curl-B”)
(Piotr Butowski)

small pipe in the tailcone of each turbojet on later
aircraft expels air to lower exhaust temperature.

Dimensions: span 47 ft 1'% in, length 50 ft 11'% in,
height 15 ft 9 in. E

Weights: empty 20,950 Ib, gross 32,187-38,800 Ib.

Performance: max level speed at S/L Mach 0.8, max
attack speed, airbrakes openi, 428 mph, ceiling 22,965
ft, T-Orun 3,935 ft, landing run 1,312-1,970 1, range
with combat load at S/L 466 miles, at height 776
miles.

Accommodation: pilot only

Armament: one twin-barrel 30-mm gun in port side of
nose, with 250 rds. Eight underwing pyions for 8,700
Ib of air-to-surface weapons, including SPPU-22 pods
for 23-mm guns with twin barrels that pivot down-
ward, 57-mm to 370-mm rockets, laser-guided rocket-
boosted bombs, and 1,100-b incendiary, anti-
personnel, and other cluster bombs. Two small
outboard pylons for R-3S (AA-2D Atoll) or R-60
(AA-8 Aphid) AAMs,

Su-25T

The Su-25T is a considerably upgraded Frogfoot
derivative with improved navigation and attack sys-
tems, and new missiles. The first development aircraft
flew in August 1984. Embodying lessons learned dur-
ing action in Afghanistan, it utilized a converted Su-
25UB airframe, with the humped rear cockpit faired
over and the internal space used to house new avion-
ics and an extra metric ton of fuel. The navigation
system, with two digital computers and an inertial
platform, makes possible flights to and from combat
areas under largely automatic control. The widened
nose houses a TV system, laser rangefinder, and
target designator of improved capability. The TV can
be activated some six miles from the target, after which
target tracking, weapon selection, and release are
automatic.

Chaff/flare dispensers are installed in the top of the
fuselage tailcone and in a large cylindrical housing at
the base of the rudder. This housing also contains an
infrared jammer, optimized against Stinger and Redeye
frequencies. A radar warning/emitter location system
is standard. The Voskhod nav/attack system and Schkval
electro-optical system are intended to ensure preci-
sion attacks on enemy armor (the T in the aircraft's
designation indicates antitank). A podded low-light-
level night navigation system, or a FLIR system known
as Mercuri, enables a main battle tank to be identified
at night over a distance of nearly two miles. The gun is
transferred to an underbelly position on the starboard
side of a farther-offset nosewheel.

Weight: gross 42,990 |b

Performance: max speed 590 mph, ceiling 32,800 ft,
T-O and landing run on unpaved runway 2,300 ft,
combat radius with 4,410 |b of weapons at S/L 248
miles, at height 435 miles.

Armament: as Su-25, plus two eight-round underwing
clusters of Vikhr tube-launched ASMs able to pen-
etrate 900 mm of reactive armor, KAB-500 laser-
guided bombs, and Kh-25ML (AS-10 Karen), Kh-58
(AS-11 Kilter), Kh-29L (AS-14 Kedge), and Kh-31
(AS-17 Krypton) ASMs.

Reconnaissance,

ECM, and Early
Warning Aircraft

Antonov An-12 (NATO “Cub-A, B, C, and D")

The large hold of this four-turboprop transport can
accommodate a wide variety of equipment for special
duties. Variants are:

Cub-A. Electronic intelligence (elint) version. Gen-
erally similar to basic An-12BP transport, but with
blade antennas on front fuselage, aft of flight deck, and
other changes.

Cub-B. Conversion of Cub transport for elint mis-
sions. Two additional radomes under the forward- and
center-fuselage, plus other antennas. About 10 pro-
duced for Naval Aviation.

Cub-C. ECM variant carrying several tons of elec-
trical generation, distribution, and control gear in the
cabin, and palletized jammers for at least five wavebands
faired into the belly, plus chaff/flare dispensers. Glazed
nose and undernose radar of transport retained. An
ogival “solid” fuselage tailcone, housing electronic
equipment, is fitted in place of the usual gun position.

Cub-D. Further ECM variant for active counter-
measures, with pods on each side of front fuselage and
tailfin. Naval Aviation has about 20 Cub-Cs and Ds.
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Antonov An-26 (NATO “Curl-B")

This signals intelligence version of the An-26 trans-
port can be identified by many short blade antennas
above and below the fuselage.

Beriev A-50 (NATO “Mainstay”)

Development by the Beriev OKB of this AEW&C
version of the 1I-76 transport continues, to enhance its
capabilities. About 25 currently operate with MiG-29,
MiG-31, and Su-27 counterair fighters of the Home
Defense Force and tactical air forces, mainly in the
northwestern TVD centered on the Kola Peninsula.
Mainstay’s configuration is conventional, with a pylon-
mounted rotating “saucer” radome, lengthened fuse-
lage forward of the wings, a new IFF system, compre-
hensive ECM, and flight refueling probe. The II-76's
nose glazing around the navigator’s station is replaced
by nontransparent fairings, and there is no rear gun
turret. Color CRT flight deck displays are now stan-
dard. Wingtip ECM pods have been fitted to the devel-
opment aircraft.

The A-50 can detect and track aircraft and cruise
missiles flying at high or low altitude over land and
water, and it could be used to help direct fighter opera-
tions over battiefields as well as to enhance air surveil-
lance and defense. Production has averaged two to
five A-50s a year.

Illyushin 11-20 (NATO “Coot-A")

The 11-20 elint/reconnaissance aircraft is a conver-
sion of the [I-18 four-turboprop transport. An under-
fuselage container, about 33 ft 7*2in long and 3 ft 9 in
deep, is assumed to house side-looking radar. Smaller
containers on each side of the forward fuselage each
contain a door over a camera or other sensor, About
eight antennas and blisters can be counted on the
undersurface of the center- and rear-fuselage, plus
two large plates projecting above the forward-fuselage.

llyushin 11-22 (NATO “Coot-B")

The first examples of this airborne command post
conversion of the Il-18 airframe illustrated in the West
had a bullet-shaped pod on the fintip, a long and
shallow container under the front fuselage, and many
small blade antennas above and below the fuselage.
The electronics and their fairings vary considerably
from one aircraft to another, One possible il-22 or test-
bed conversion has been seen with a cylindrical nose
radome, undernose radar similar (o that of the 11-38,
a long square-section container above the center-
fuselage, and other additions.

MiG-25R (NATO “Foxbat-B and D")

The Ye-155R-1 prototype of this single-seat, high-
altitude, reconnaissance aircraft flew on March 6, 1964,
before its Ye-155P-1 interceptor counterpart. Produc-
tion of the basic MiG-25R began at the Gorky works in
1969, but in the following year it was decided to add a
bombing capability, and a modified version, the MiG-
25RB, became standard. From the start, no gun or
AAMs for self-defense were considered necessary,
because of the aircraft’s high speed and ceiling, ma-
neuverability, and ECM, An automatic bombing system
was developed that made possible ail-weather, day
and night precision attacks at supersonic speed and
from heights above 65,600 ft, against targets whose
geographic coordinates were known. The aircraft's
navigation system was an inertial type, updated by
Doppler, for the first time in the Soviet Union. Eventu-
ally, the following variants were produced:

MiG-25RB series {(Foxbat-B). Able to carry any one
of three different reconnaissance/elint packs in its
nose, offering various combinations of cameras and
side-looking airborne radar (SLAR). Later subtypes
were the MiG-25RBV and MiG-25RBT, with different
SLAR or navigation equipment. Foxbat-B can be iden-
tified by its five camera windows. All reconnaissance
Foxbats also have large dielectric panels for the SLAR
on the sides of the nose.

MiG-25RBK series (Foxbat-D). Produced simulta-
neously with RB series in 1971-82, Modules contain
different elint systems and no cameras, requiring no
camera windows, MiG-25RBS followed the RBK into
production, with different sensors, and all RBSs were
upgraded to MiG-25RBSh standard, with more sophis-
ticated equipment, from 1981. Further changes were
embodied in the MiG-25RBF.

More than 50 MiG-25R reconnaissance/bombers
remain in service. All have a generally similar specifi-
cation, two R-15BD-300 engines as fitted to MiG-25
interceptors, 4,885 gallons of internal fuel, and provi-
sion for the same 1,400-gallon underbelly tank.
Dimensions: as MiG-25P, except span 44 ft 0%z in.
Weights: gross 81,570-90,830 Ib.

Performance: max speed at height Mach 2.83, at S/L
Mach 0.98, ceiling 68,900 ft, range at supersonic
speed on internal fuel 1,015 miles, subsonic with
underbelly tank 1,490 miles.

Armament: provision for four 1,100-lb bombs under
wings and two under fuselage.

AIR FORCE Magazine / March 1993

MiG-25R (“Foxbat-B”) (Bob Archer)

slovak Air Force service, at the Dobrany-Line air base,
near Plzen, in 1991. Each of the two examples seen
had a tandem pair of very large cylindrical containers
mounted on each side of the cabin. It is assumed that
the containers are made of dielectric material and
contain receivers able to locate and analyze hostile
electronic emissions. Each of two operator's stations
in the main cabin has large screens, computer-type
keyboards, and an oscilloscope. Several blade anten-
nas project from the tailboom.

Mil Mi-24 (NATO "Hind-G1 and G2")
See main Mi-24 entry for details of these special-
duty versions of the helicopter known to NATO as Hind.

Myasishchev M-17MR (“Mystic-B”) (Piotr Butowski)

Mil Mi-6 and Mi-22 (NATO “Hook-B and C")

In addition to the standard Mi-6 heavy transport
helicopter, there are two special-duty versions:

Mi-6 (Hook-B). Command support helicopter, with
large, flat-bottom, U-shaped antenna under tailboom,
X configuration blade antennas forward of horizontal
stabilizers, large heat exchanger on starboard side of
cabin, and small cylindrical container aft of starboard
rear cabin door.

Mi-22 (Hook-C). Developed command support ver-
sion with large sweptback plate antenna above forward
part of tailboom in place of Hook-B's U-shaped an-
tenna. Small antennas under fuselage. Pole antenna
attached to starboard main landing gear of some air-
craft.

These helicopters are expected to be replaced by
specially equipped versions of the Mi-26.

Mil Mi-8 (NATO “Hip-D, J, and K")

Versions of this medium-size helicopter adapted
for various electronic duties have been allocated the
following NATO reporting names:

Hip-D. For airborne communications role. Gener-
ally similar to Hip-C transport, but with canisters of
rectangular section on outer stores racks and added
antennas above forward part of tailboom.

Hip-J. Additional small boxes on sides of fuselage,
fore and aft of main landing gear legs, identify this ECM
version.

Hip-K (Mi-8PPA). Communications-jamming ECM
version with a rectangular container and array of six
cruciform dipole antennas on each side of cabin. No
Doppler radar box under tailboom. Some uprated to
Mi-17 standard, with port-side tail rotor.

Mil Mi-9 (NATO “Hip-G"}

The designation Mi-9 applies to the airborne com-
mand post helicopter known to NATO as Hip-G.
Rearward-inclined “hockey stick” antennas project from
rear of cabin and from undersurface of tailboom, aft of
box for Doppler radar. Strakes on fuselage undersurface

Mil Mi-17 (NATO “Hip-K derivative”)

An ECM communications jamming helicopter, first
seen in 1990 and designated Hip-K derivative by NATO,
has an airframe and power plant of Mi-17 standard and
a much-enhanced antenna array, Behind the main
landing gear on each side is a large, panel-like, 32-
element array, with a separate four-element array to
the rear, on the tailboom. A large radome is mounted
on each side of the cabin, below the jet exhaust, with
a further triangular container in place of the rear cabin
window. Six heat exchangers can be seen under the
front fuselage.

A further military variant of the Mi-17, presumably
with an electronic warfare role, was first seen in Czecho-

Mil Mi-26 (NATO “Halo")

The 1990 edition of DoD's Soviet Military Power
stated: "New variants of 'Halo’ are likely in the early
1990s to begin to replace 'Hooks' specialized for com-
mand support.” No further information is available.

Myasishchev M-17 (NATO “Mystic™)

The M-17 is a single-seat high-altitude reconnais-
sance and research aircraft similar in concept to
USAF's U-2. The first of two M-17 (Mystic-A) proto-
types, each with a single 15,430 Ib thrust Rybinsk RD-
36-51V turbojet, was observed in 1982. The M-55
(Mystic-B) twin-engine version has the military desig-
nation M-17MR and is assumed to represent the in-
tended production aircraft, although the two preseries
examples have been seen so far only in civil-registered
research form. Cameras and other sensors are housed
in a large compartment in the lower fuselage, with
underbelly dome-shaped fairing. Performance includes
an ability to loiter for 4 hr 12 min at 65,600 ft with
3,305 Ib of sensors, or for 5 hr at 55,775 ft. (Data for
M-17MR.)

Power Plant: two Perm/Soloviev PS-30-V12 turbojets;
each 11,025 |b thrust.

Dimensions: span 123 ft0'zin, length 78 ft 9 in, height
151t 9in.

Performance: max speed at height 435-466 mph,
ceiling 65,600 {t, max endurance 7 hr.

Accommodation: pilot only.

Armament: none

Sukhoi Su-17 (NATO “Fitter-H and K")

Some Su-17 (Fitter-H/K) fighters serving with Air
Force units are equipped for reconnaissance. See
main entry for this aircraft in the Attack Aircraft section.

Sukhoi Su-24 (NATO “Fencer-E and F")

Reconnaissance and electronic warfare versions
of the Su-24 are listed under the main entry for this
aircraft in the Attack Aircraft section.

Tupolev Tu-16 (NATO “Badger-D, E, F,
H, J, K, and L")

Details of these maritime, photographic, and elec-
tronic reconnaissance versions of the Tu-16, and ECM
chaff-dispensing and jamming versions, can be found
under the main Tu-16 entry in the Bombers and Mari-
time section.

Tupolev Tu-22 (NATO “Blinder”)
See main Tu-22 entry in Bombers and Maritime
section.

Tupolev Tu-95 (NATO “Bear”)

See main Tu-95 entry in Bombers and Maritime
section.
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Yakovlev Yak-44

The Yakovlev OKB is developing this twin-turbo-
prop AEW&C aircraft for operation from the carrier
Admiral Kuznetsov. No details have been released, but
photographs of a model show a configuration almost
identical with that of the US Navy's E-2 Hawkeye, with
an overfuselage rotodome

Transports and
Tankers

Antonov An-12BP (NATO “Cub”)

Fewer than 100 of these veteran aircraft remain in
service with the Military Transport Aviation force (VTA).
Others still fly with the Air Armies and MD/GOF, but
their usefulness is limited by lack of an integral rear-
loading ramp/door. Instead, the bottom of the rear
fuselage is made up of two longitudinal doors that
hinge upward inside the cabin to permit direct loading
from trucks on the ground or airdropping of supplies
and equipment. A full load of 60 paratroops can be
dispatched via this exit in under one minute

The Cub-A, B, C, and D elint and ECM versions are
described separately on p. 72.

Power Plant: four lvchenko Al-20K turboprops; each
3,945 ehp.

Dimensions: span 124 ft 8 in, length 108 ft 7% in,
height 34 ft 62 in

Weights: empty 61,730 Ib, gross 134,480 Ib.

Performance: max speed 482 mph, ceiling 33,500 ft,
range 2,236 miles with max payload

Accommodation: crew of six; 44,090 Ib of freight, 90
troops or 60 parachute troops. Built-in freight-handling
gantry with capacity of 5,070 Ib

Armament: two 23-mm NR-23 guns in manned tail
turret

Antonov An-22 (NATO “Cock”)
Until the An-124 became available, the An-22 was
the only Soviet transport aircraft capable of lifting the
Soviet Army's main battle tanks and theater missile
systems. Production was terminated sooner than ex-
pected, in 1874, and only 45 An-22s are now available
to VTA. Each has a max payload of 176,350 Ib, loaded
via a rear ramp
Power Plant: four Kuznetsov NK-12MA turboprops;
each 15,000 shp.

Dimensions: span 211 ft 4 in, length 180 ft 0 in, height
41 ft 1'%in.

Weights: empty 251,325 Ib, gross 551,160 Ib.

Performance: max speed 460 mph, range with 99,200
Ib payload 6,800 miles

Accommodation: crew of five or six, 28—-23 passen-
gers in cabin forward of main freight hold. Four
traveling gantries and two winches to speed freight
handling.

Armament: none

Antonov An-26 (NATO “Curl")
The twin-turboprop An-26 freighter (Curl-A) was
the first aircraft to embody Oleg Antonov's unique
rear-loading ramp. This forms the underside of the
rear fuselage when retracted, in the usual way, but
can be slid forward under the rear of the cabin to
facilitate direct loading to the floor of the hold, or
when the cargo is to be airdropped. Max payload is
12,125 |b; conversion of the standard freighter to
carry troops or litters takes 20 to 30 minutes in the
field. The Curi-B sigint version is described in the
Reconnaissance, ECM, and Early Warning Aircraft
section
Power Plant: two lvchenko Al-24VT turboprops; each
2,820 ehp. One 1,765 Ib thrust RU 19A-300 auxiliary
turbojet in starboard nacelle for turboprop starting
and to provide additional power for takeoff, climb,
and cruising flight, as required.

Dimensions: span 95 ft 9% in, length 78 ft 0V in,
height 28 ft 8%z in.

Weights: empty 32,518 |b, gross 52,911 Ib.

Performance: cruising speed at 18,675 ft 270 mph,
ceiling 24,600 ft, T-O run 2,855 ft, landing run 2,135
ft, range with max payload 770 miles, with max fuel
1,652 miles

Accommodation: crew of five, plus station for load
supervisor or dispatcher. Electrically powered mo-
bile hoist, capacity 4,409 Ib, and conveyor to facili-
tate loading and airdropping. Provision for carrying
40 paratroops or 24 litters. Improved An-26B (Curl-
A) version has roll-gangs and mechanical handling
system, enabling two men to load and unload three
8 ft long standard freight pallets in 30 minutes.

Armament: none.
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llyushin lI-76 MD (“Candid-B”)
(Piotr Butowski)

Antonov An-32 (NATO “Cline”)

The basic airframe of this specialized “hot and
high” short/medium-range transport is similar to that of
the An-28, except for having triple-slotted trailing-edge
flaps, automatic leading-edge slats, much-enlarged
ventral fins, and a fu |-span slotted tailplane. It is able
to operate from airfields 13,000 to 14,750 ft above sea
level in an ambient temperature of ISA + 25°C. Produc-
tion has been maintained at the rate of around 40 a
year through the 19€0s to the present time.

Power Plant: two [vchenko Al-20D Series 5 turbo-
props; each 5,112 ehp.

Dimensions: span 95 ft 8%z in, length 78 ft 0% in,
height 28 ft 8" in

Weights: empty, equipped 38,158 |b, max payload
14,770 Ib, gross 59,525 |b.

Performance: max cruising speed 329 mph, ceiling
30,840 ft, T-O run 2,495 ft, landing run 1,542 ft,
range with max payload 745 miles, with max fuel
1,565 miles.

Accommeodation: crew of three or four; freight, or 42
paratroops and a umpmaster, or 24 litter patients
and up to three medical attendants.

Armament: none.

Antonov An-72 and An-74 (NATO “Coaler”)

The basic An-72 was conceived as a STOL replace-
ment for the An-26 that would be able to operate from
unprepared airfields or from surfaces covered with ice
or snow. The high location of the engines was adopted
primarily to avoid foreign object ingestion. Their efflux
is ejected over the wing upper surface and then down
over large multislotted flaps to provide a considerable
increase in lift for short-field operation. The first of two
prototypes flew on December 22, 1977, and received
the NATO reporting name Coaler-A. Features included
a Doppler-based automatic navigation system and, on
the second prototype, a “slide-forward” loading ramp
of the kind fitted to the An-26. Production versions are
being built at the rate of 20 aircraft a year, in the
following forms:

An-72A (Coaler-C). Light STOL transport. Conven-
tional landing gear, with twin-wheel nose unit and two
wheels in tandem on each main unit.

An-72AT (Coaler-C). Cargo-carrying version of An-
72A, equipped to accommodate international standard
containers

An-72S (Coaler-C). Executive transport version,
with cabin divided by bulkheads into three separate
compartments. Can be adapted to carry a tight vehicle,
freight, 38 passengers, or eight litters.

An-72P. See Bombers and Maritime section.

An-74 (Coaler-B). Specialized version for opera-
tion in the Arctic and Antarctic, with flight crew of five,
Available in same forms as An-72. More advanced
navigation aids include inertial navigation system; pro-
vision for wheel/skilanding gear, and greatly increased
fuel. Airframe identical with that of An-72A, but with
larger nose radome. (Data for An-72A.)

Power Plant: two Zaporozhye/Lotarev D-36 turbo-
fans; each 14,330 Ib thrust

Dimensions: span 104 ft 7' in, length 92 ft 1% in,
height 28 ft 472 in,

Weights: empty 42,000 |b, max payload 22,045 Ib,
gross 76,060 Ib.

Performance (at T-O weight of 72,750 |b): max speed
438 mph, normal cruising speed at 32,800 ft 342—
373 mph, ceiling 35,100 ft, T-O run 3,050 ft, landing
run 1,525 ft, range with max payload 497 miles, with
max fuel 2,980 miles.

Accommodation: crew of three or four; main cabin
designed primarily for freight, but folding seats for 68
passengers or 57 paratroops along side walls and on
removable central seats, and provision for 24 litter
patients, 12 seated casualties, and attendant

Armament: none,

Antonov An-124 (NATO “Condor”)

The An-124 is Antonov's counterpart to USAF's C-

5 Galaxy, with a slightly larger wingspan and higher

gross weight. It has an upward-hinged, visor-type nose

and rear fuselage ramp/door for simultaneous front
and rear loading/unloading. Advanced features inciude

a fly-by-wire control system, titanium floor throughout

the main hold, and 12,125 Ib of composites, making up

16,150 sq ft of its surface area. The 24-wheel landing

gear enables the An-124 to operate from unprepared

fields, hard-packed snow, and ice-covered swamp-
land. The oleos can be deflated so that the aircraft

“kneels” to facilitate front loading. Payloads range

from the largest battle tanks to complete missile sys-

tems, Siberian oil well equipment, and earth movers
The first of two prototypes flew on December 26,1982,

On July 26, 1985, an An-124 set 21 official records by

lifting a payload of 377,473 Ib to a height of 35,269 ft. On

May 6-7, 1987, it set a closed-circuit distance record by

flying 12,521.2 miles nonstop around the northern pe-

riphery of the former Soviet Union. Deliveries to VTA to
replace An-22s began in the same year.

Power Plant: four Zaporozhye/Lotarev D-18T turbo-
fans; each 51,580 Ib thrust.

Dimensions: span 240 ft 5% in, length 226 ft 8% in,
height 68 ft 21 in,

Weights: empty 385,800 |b, max payload 330,693 Ib,
gross 892,872 Ib.

Performance: max cruising speed 537 mph, T-O bal-
anced field length 9,850 ft, landing run 2,955 ft,
range with max payload 2,795 miles, with max fuel
10,250 miles.

Accommodation: crew of six, plus loadmaster and
reserve crew; up to 88 passengers on fully pressur-
ized upper deck; freight on lightly pressurized lower
deck, positioned by two electric traveting cranes with
total lifting capability of 44,100 Ib,

Armament: none on aircraft seen to date

llyushin 11-76 (NATO “Candid-B")
In the same class as USAF's C-141 Starlifters,
more than 500 |l-76s are the workhorses of CIS air
forces, with manufacture continuing. Deliveries of mili-
tary 1I-76Ms (Candid-B), with rear guns and small ECM
fairings, has been ongoing since 1874, When operating
into combat areas, they can be fitted with packs of 96 x
50-mm infrared countermeasures flares, in the landing
gear fairings and/or on the sides of the rear fuselage
Basic |I-76 design features include rear-loading
ramp/doors, full-span leading-edge slats and triple-
slotted flaps for good field performance, a navigator's
station in the glazed nose, ground-mapping radar in a
large undernose fairing, and a unique and complex 20-
wheel landing gear. The entire accommodation is pres-
surized, making it possible to carry 140 troops or 125
paratroops as an alternative to freight. Advanced me-
chanical handling systems are fitted for containerized
and other freight. Equipment for all-weather operation
includes a computer for automatic flight control and
automatic landing approach.
The following data refer to the basic military |I-76M.
Also in service is an improved version, designated IlI-
76MD, with an increased gross weight of 418,875 Ib,
max payload of 110,230 |b, and additional fuel to
extend max range by 745 miles
Power Plant: four Perm/Soloviev D-30KP turbofans;
each 26,455 Ib thrust.

Dimensions: span 165 ft 8 in, length 152 ft 10% in,
height 48 ft 5 in.

Weights: max payload 88,185 Ib, gross 374,785 Ib.
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Performance: cruising speed at 29,500-39,350 ft
466—497 mph, T-O run 2,790 ft, landing run 1,475 ft,
nominal range with 88,185 Ib payload 3,100 miles,
max range 4,163 miles.

Accommodation: crew of seven, incl two freight han-
dlers.

Armament: two 23-mm twin-barrel GSh-23L guns in
tail turret.

llyushin 1I-76 Command Post

Two examples of what appears to be an airborne
command post version of the II-76MD were seen at
Zhukovsky flight test center in 1992. Each has a large
canoe-shaped fairing above the fuselage forward of
the wing, with smaller antennas, and air intake scoops,
under the front fuselage, on the rear of the main
landing gear fairings, and on short pylons under the
outer wings. A large, downward-inclined, flat-plate an-
tenna can be seen on the starboard (both?) side of the
tailcone. The usual nose glazing around the navigator's
compartment has been deleted.

llyushin 11-78 (NATO “Midas")

The first unit of 1I-78 in-flight refueling tankers
entered service during 1987; more than 12 are now
operational, in support of both strategic and tactical
aircraft. Each is able to refuel up to three aircraft
simultaneously, using the probe-and-drogue technique.
Two refueling pods are mounted conventionally under
the outer wings. The third hose and drogue are streamed
from a box-type pod on the port side of the rear
fuselage. The rear turret is retained as a flight refueling
observation station, without guns. (Data generally as
for iI-76.)

Illyushin 11-86 Command Post
Two [I-86 transports were seen at Zhukovsky flight
test center in 1992 with modifications similar to those
seen on the |l-76s described earlier as probable air-
borne command posts. Each had a large fairing above
the front fuselage, as well as other antennas above
and below the fuselage, and large pods under the
wings inboard of the inner engines.
Power Plant: four KKBM Samara/Trud NK-86 turbo-
fans; each 28,660 Ib thrust
Dimensions: span 157 ft 8% in, length 195 ft 4 in,
height 51 ft 102 in.
Performance (as transport): normal cruising speed at
30,000-36,000 ft 559-590 mph, nominal range with
max fuel 2,858 miles.

Helicopters

Kamov Ka-25 (NATO “Hormone")
Of the 460 Ka-25s built between 1966 and 1975,
about 100 remain in service with Naval Aviation, in
three forms:
Ka-25BSh (Hormone-A). Basic ship-based ASW
version, with typical Kamov contrarotating three-blade
rotors. Operational equipment includes a flat-bottom
housing for undernose search radar; racks for small
stores, including sonobuoys, on the starboard side of
the fuselage; and cylindrical canisters on each side of
the lower fuselage for markers, smoke generators, or
beacons. Some aircraft have an underfuselage weapon
bay. Most have ESM equipment in the tailboom under
a "flower pot” housing. Each of the four wheels of the
landing gear can be enclosed in an inflatable pontoon.
Dipping sonar is housed in a compartment at the rear
of the cabin, but the Ka-25 is unable to operate with
this at night or in adverse weather, through lack of
automatic hover capability. Ka-25s have served on
missile frigates, cruisers, the helicopter carriers Moskva
and Leningrad, and carrier/cruisers of the Kiev class.
Hormone-B. Special electronics variant, to provide
over-the-harizon target acquisition for cruise missiles
carried by the cruisers and destroyers on which they
are based. Larger undernose radome than that of Ka-
25BSh, with more spherical undersurface. When radar
is operating, all four wheels of landing gear can be
retracted upward to offer minimal interference to emis-
sions. Cylindrical radome under rear of cabin for data
link equipment. Cylindrical fuel canister on each side
of lower fuselage.
Ka-25PS (Hormone-C). Similar to Hormone-A but
equipped to provide midcourse guidance for long-range,
ship-launched, surface-to-surface missiles. Yagi aerial
on nose associated with guidance system. With opera-
tional equipment removed, many are used on utility
and search-and-rescue missions. (Data for Hormone-A.)
Power Plant: two Glushenkov GTD-3F turboshaits;
each 900 shp (later aircraft have 990 shp GTD-
3BMs)

Dimensions: rotor diameter (each) 51 ft 7% in, length
of fuselage 32 ft 0 in, height 17 ft 7'z in.
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llyushin 1I-78 (“Midas”) refueling two
Su-30s and Su-27IB (Piotr Butowski)

Kamov Ka-25BSh (“Hormone-A”)
(Linda Jackson)

Kamov Ka-50 Werewolf (“Hokum”)
(Piotr Butowski)

Weights: empty 10,505 Ib, gross 16,535 Ib.

Performance: max speed 130 mph, ceiling 11,000 ft,
range 250-405 miles

Accommodation: crew of two on flight deck; two or
three systems operators in main cabin, which is
large enough to contain 12 folding seats for passen-
gers

Armament: two 18-in ASW torpedoes, nuclear or con-
ventional depth charges, and other stores in under-
fuselage weapons bay, when installed.

Kamov Ka-27 and Ka-29 (NATO “Helix")
Design of the Ka-27 was started in 1969. A primary
requirement was to overcome the inability of the Ka-25
to operate dipp ng sonar at nightand in adverse weather
Retaining the proven contrarotating rotor configura-
tion, Kamov's General Designer, Sergei Mikheyev,
found that he could produce a helicopter to stow in
much the samre space as the Ka-25 with the rotors
folded, despite its much greater power and capability.
He specified extensive use of titanium and composite
materials throughout the airframe, with special empha-

sis on resisting corrosion at sea. An ability to operate
independently of ground support equipment also re-
ceived priority.

The prototype Ka-27 flew for the first time in De-
cember 1974, and the basic ASW version was first
observed on the stern platform of the guided missile
destroyer Udaloyin 1981. DoD had already referred to
what it called “Hormone variant” helicopters carried in
telescoping hangars on Sovremennyy-class destroy-
ers, In 1983, at least 16 Ka-27s were seen on board the
Kiev-class carrier/cruiser Novorossiysk, since when
the replacement of Ka-25s with Ka-27 variants has
continued, in the following forms:

Ka-27PL (Helix-A). Basic ASW helicopter, with crew
of three. Described as being effective against subma-
rines cruising at up to 40 knots, at a depth of 1,640 ft,
out to 124 miles from its base, by day and night.
Equipment includes undernose 360° search radar,
ventral weapons bay for torpedoes, depth charges,
and other stores, internally stowed sonobuovs, IR jam-
mer above engine bay fairing, chaff/flare dispensers,
{FF, radar warning receivers on nose and above tail-
plane, ESM radomes above rear of power plant pylon
fairing and at tailcone tip, flotation gear container on
each side of fuselage, dipping sonar compartment in
rear of fuselage, MAD, and Doppler box under tailboom.
Normally operated in pairs; one aircraft iracks the
hostile submarine, the other drops depth charges.
More than 100 operational with Naval Aviation.

Ka-27P$ (Helix-D). Search-and-rescue and plane
guard version, Basically similar to Ka-27PL but some
operational equipment deleted. Winch beside cabin
door on port side. External fuel tank abov= flotation
gear on each side of cabin.

Ka-29TB (Helix-B). Combat transport version; en-
tered service 1985. Heavy armor on wider 1light deck
and engine bay. Four-barrel Gatling-type 7.62-mm
machine gun behind downward-articulated door on
starboard side of nose. Four pylons on outriggers can
carry four-round clusters of 9M114 (AT-6 Spiral) ASMs
and 80-mm or 128-mm rocket pods. Undernose sen-
sor pods for missile guidance and electro-optics. ESM
“flower pot” above engine bay fairing, forward of IR
jamming pod. Two-part upward/downward-opening
cabin door for speedy exit of 16 assault troops in
cabin.

Ka-29RLD. Early-warning version, first shown on
carrier Admiral Kuznetsov in August 199C. Shallow
pannier extends full length of underfuselage. Added
large panniers on sides, fore and aft of main landing
gear. APU repositioned above rear of power plant
fairing, with air intake at front. No ESM or IR jamming
pods above fairing. Longer conical tailcone. No stores
pylons, gun door, or armor. (Data for Ka-26TB.)
Power Plant: two Klimov (Isotov) TV3-117V turboshafis;

each 2,200 shp.

Dimensions: rotor diameter (each) 52 ft 2 in, length of
fuselage 38 ft 0% in, height 17 ft 872 in.

Weights: empty 12,170 ib, gross 27,775 Ib

Performance: max speed at S/L 174 mgh, ceiling
14,100 ft, range 285 miles.

Accommodation: flight crew of two, with seat for third
person; up to 16 combat-ready troops as alternative
to mission equipment.

Armament: see above

Kamov Ka-50 Werewolf (NATO “Hokum")
Although the Ka-50 has been flying in prototype
form since July 27, 1982, it was not displayed in public,
on the ground, until a production example was sent to
the 1992 Farnborough Air Show. Being the world’s first
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single-seal close-support helicopter, It was one of the
stars of the show, not least because the UK Ministry of
Delence is in the market for up to 130 attack helicop-
ters to replace the Army Lynx. It is already in major
production for the Russian Army, after winning com-
petitive evaluation with the Mi-28.

Retention of Kamov's familiar coaxial rotor configu-
ration ensures compact dimensions, with no tail rotor
to cause prablems during nap-of-the-earth operation
Composite materials constitute 35 percent by weight of

Replacement with Mi-26 Halos has been under way for

some years.

Power Plant: two Soloviev D-25V turboshafts; each
5,500 shp.

Dimensions: rotor diameter 114 ft 10 in, length of
fuselage 108 ft 10'2 in, height 32 ft 4 in.

Weights: empty 60.055 Ib, gross 93,700 Ib.

Performance: max speed 186 mph, ceiling 14,750 ft,
range with 17,637-Ib payload 385 miles.

A dation: crew of five; normally, 70 combat

the structure, including the three-blade rotors. The
usual difficulties experienced by stando!! attack heli-
copters as a resull of poor battlefield visibility are
intended to be avoided by attacking targets fast and
low, with great agility, at close range. Rate of climb is
adequate 1o pass over mountain slopes at high speed,
with an impressive hover ceiling. Ka-50 avionics and
missions require four computers to meet navigation,
mission centrol, and display demands. Equipment in
the nose includes a laser marked target seeker for its
laser weapons, but the intention is to rely on another
aircraft or ground personnel to locate and designate
largets, Other equipment includes a FLIR pod, TV, and
cockpit CRT, but the Ka-50 is net yet a day/night, all-
waather, combat aircraft in the form shown.at Farn-
berough. The pilot has a MiG-29 type helmet sight and

HUD.

Some 770 Ib of armar protect the pilot and critical
airframe parts. All canopy and windscreen panels are
of heavy bulletprool glass, and the double-wall steel
armor surrounding the pilot will resist hits by 20-mm
and 23-mm antiaircraft weapons over ranges as close
as 330 ft. In an emergency, at any altitude, the rotor
biades and cockpit roof are separated by explosive
charges; the pilot Is then extracted from the cockpit by
a large rocket. Alternatively, he can jettison the cabin
doors, and stores, before rofling out of the cockpit
sideways. The Ka-50 is self-deployable over long dis-
tances and ¢an be air-ferried, partially disassembled,
in an II-76 freighter: All systems are configured o
permit combat flying from an advanced base for al
least two weeks without need for ground maintenance
equipment. A tandem twao-seat training version is be-
ing developed.

Power Plant: two Klimov (Isotov) TV3-117VK turbo-
shafts; each 2,200 shp.

Dimensions: rotor diametar (each) 47 1t 7 in, length
{rotors turning) 52 ft 6 in, height 16 ft 2 in.

Weights: normal T-O weight 21,805 Ib, max gross
23,810 Ib.

Performance: max speed in shallow dive 217 mph, in
level tlight 193 mph, vertical rate of climb at 8,200 ft
1,970 ft/min, hover ceiling out of ground effect 13,125
ft. endurance 4 hr.

Accommodation: pilot only.

Armament: one flexibly-mounted 30-mm 2442 gun,
with 500 rds, on starboard side of fuselage, four wing
pylans for two seven-round clusters of Vikhr (AT-9)
lasar-guided ASMs, plus two packs of 20 x 80-mm
S-8 rockets, 23-mm gun pods, Kh-25MP (AS-12
Kegler) ASMs, AAMs, or dispenser weapons.

Mil (WSK-PZL Swidnik) Mi-2

(NATO "Hoplite™)

Manufacture of this small helicopter was trans-
terred to the WSK-PZL at Swidnik in Poland in 1964
More than 5,250 have been delivered for military and
commaercial service, of which well over 2,000 went to
the former Seviet Union.

Power Plant: two Polish-built Isotov GTD-350 turbo-
shafts, each 400 shp.

i i : rator 47 #t 6% in, length of
tuselzge 37 ft 4% In, height 12 ft 3'2 In:

Weights: basic operating 5,213 |b, gross 8,157 Ib

Performance: max speed at 1,640 ft 130 mph, ceiling
13,125 11, range with max payload 105 miles, with
max fuel 360 miles.

Accommodation: pilot and eighl passengers, 1,543 b
of freight, or four litter patients and medical atten-
dant.

Armament: provision for air-to-surface rockel pod, or
two AT-3 Sagger missiles, on each side of cabin, and
two 7.62-mm guns In cabin; alternatively, one 23-mm
gun on port side, four 7.62-mm gun pods, and two
7.62-mm guns in cabin.

Mil Mi-6 (NATO "Hook")

When anngunced in the autumn of 1957, the Mi-6
was the worid's largest helicopter. It was also the first
production helicopter in the former USSR ta be fitted
with small fixed wings to offioad the main rotor in
cruising flight. These wings are normally removed
when the aircraft operates in a flying crane role, carry-
ing external freight. More than 860 production Mi-6s
are believed to have been delivered for commercial
and military service. The basic task of these helicop-
ters in military use is to haul guns, armor, vehicles,
supplies, freight, or troops in combat areas; but some
are equipped for command support roles (see Recon-
naissance, ECM, and Early Warning Aircraft section).

76

equipped troops, 26,450 Ib of internal freight, or 41
litters and two medical attendants. Max slung cargo
17,637 b,

Armament: some aircraft have a 12.7-mm gun in the
nose.

Mil Mi-8 (NATO “Hip")

Since 1961, more than 10,000 Mi-8s and uprated
Mi-17s (described separately) have been delivered
from plants in Kazan and Ulan Ude for military and civil
use. About 2,400 of these were operated by former
Soviet armies in the field and by the Air Forces. Their
primary combat task is to put down assault troops,
egquipment, and supplies behind enemy lines, which
their crews are trained to do within 15-20 minutes of a
nuclear or conventicnal bombardment/strike. Versions
as follows:

Hip-C. Standard equipment of army support forces,
carrying 24 troops or freight, loaded via rear clamshell
doors and ramp. Tw n rack for steres on each side of
cabin, able to carry 128 x 57-mm rockets in four packs,
or other weapons. Some uprated to Mi-17 standard, as
Mi-8T and Mi-8TB.

Hip-D. For airborne communications role; see p.
73.

Hip-E. Development of Hip-C, with emphasis on
weapons for escort duties. One flexibly mounted 12.7-
mm machine gun in nose. Triple stores rack on each
side of cabin, able to carry up to 192 rockets in six
suspended packs, plus four AT-2 Swatter antitank
missiles on rails abave racks. Some uprated to Mi-17
standard, as Mi-8TBK.

Hip-G. See Mi-8 entry on p. 73.

Hip-H. See Mi-17 entry below.

Hip-J and K. ECM versions; see p. 73.

Power Plant: two Klimov {Isotov) TV2-117A turboshafts;
each 1,700 shp.

Mil Mi-8T (“Hip-C”) (Piotr Butowski)

Mil Mi-24VP (“Hind”) (Piotr Butowski)

Dimensions: rotor diameter 62 ft 10% in, length of
fuselage 59 ft 7' in, height 18 ft 672 in.

Weights: empty 16,007 Ib, gross 26,455 b,
Performance: max speed at 3,280 ft 161 mph, ceiling
13,125 ft, range as personnel transport 311 miles.
Accommodation: crew of two or three; up to 32 pas-

sengers, but normal military configuration is for 24
combat-equipped troops on tip-up seats along cabin
side walls; 8,820 Ib of freight internally, 6,614 Ib
externally; or 12 litter patients and attendant.
Armament: see individual model descriptions.

Mil Mi-14 (NATO “Haze")

The original prototype of this shore-based amphibi-
ous helicopter, designated V-14, first flew in September
1969, with an Mi-8 power plant, Overall dimensions,
power plant, and dynamic components of the production
versions are generally similar to those of the Mi-17,
reflecting parallel development from the Mi-8, New fea-
tures to suit the Mi-14 for its maritime roles include a
boat hull of the kind used on the Sikorsky Sea King, a
small float attached to the tailskid, and a sponson on
each side at the rear, carrying an inflatable flotation
bag. The landing gear is fully retractable.

Three versions of the Mi-14 are in service:

Mi-14PL (Haze-A). Basic ASW version, with crew
of four. Antisubmarine equipment includes a large
undernose radome, a retractable sonar unit housed in
the starboard rear of the planing bottom forward of two
sonobuoy or signal flare chutes, a towed magnetic
anomaly detection (MAD) "bird" stowed against the
rear of the fuselage pod, and a Doppler radar box
under the tailboom. Weapons include torpedoes, bombs,
and depth charges carried in a weapons bay in the
bottom of the hull.

Mi-14BT (Haze-B). Mine countermeasures version,
identified by long duct for hydraulic tubing, and air-
conditioning pod, on starboard side of cabin. No MAD.
Container for searchlight to observe MCM gear during
deployment and retrieval under tailbooom, forward of
Doppler box.

Mi-14PS (Haze-C). Search-and-rescue version.
Double-width sliding door at front of cabin on port side,
with retractable rescue hoist able to lift up to three
persons in basket. Searchlight on each side of nose
and under tailboom, Fuselage duct and air-conditioning
pod as Mi-14BT. Room for ten survivors in cabin;
provision for towing many more in ten 20-place life
rafts carried on board. Normal crew of three

About half of the 230 Mi-14s built were delivered to
Naval Aviation.

Power Plant: two Klimov (Isotov) TV3-117 turboshafts,
each 1,950 shp.

Dimensions: rotor diameter 69 ft 104 in, length over-
all incl rotors 83 ft 0 in, height 22 ft 9 in.

Weights: empty 25,900 Ib, gross 30,865 Ib.

Performance: max speed 143 mph, ceiling 11,500 ft,
max range 705 miles.

Accommodation and Armament: as described above.

Mil Mi-17 and Mi-171 (NATO “Hip-H")

The Mi-17 has an airframe basically identical to
that of the Mi-8, but with more powerful TV3 engines in
shorter nacelles, with the intakes positioned above the
midpoint of the sliding cabin door. The tail rotor is
repositioned on the port side of the vertical stabilizer,
and the engine air intakes are fitted with deflectors to
prevent the ingestion of sand, dust, or foreign particles
at unprepared landing sites. Military versions have the
same armament options as the Mi-8, supplemented by
23-mm GSh-23 gun packs, and with external armor
plate on the cockpit sides.

Details of two special-duty versions can be found in
the Reconnaissance, ECM, and Early Warning Aircraft
section. Mi-8s can be uprated to Mi-17 standard (see
Mi-8 entry). Latest version of the Mi-17 is the Mi-171
with 2,100 shp TV3-117VM engines. Weights and per-
formance are generally unchanged, except for greatly
improved rate of climb and ceiling. (Data for basic Mi-
17.)

Power Plant: two Klimov (Isotov) TV3-117MT turbo-
shafts; each 1,950 shp.

Dimensions: rotor diameter 69 ft 10%4 in, length of
fuselage 60 ft 5% in, height 15 ft 7V in.

Weights: empty 15,653 Ib, gross 28,660 |b.

Performance: max speed 155 mph, ceiling 11,800 ft
(16,400 ft at normal gross weight), max range 580
miles with auxiliary fuel.

Accommodation and Armament: as for Mi-8 Hip-E.

Mil Mi-24 (NATO “Hind")

Of more than 2,300 Mi-24s (and export Mi-25s and
-35s) built in Arsenyev and Rostov, about half are at
the disposal of the CIS military, in the following gun-
ship and special-duty variants:

Mi-24D (Hind-D). First observed in 1977. Front
fuselage completely redesigned by comparison with
original Hind-A, B, and C armed assault transports.
Transport capability retained and airframe heavily ar-
mored. Tandem stations for weapon operator (in nose)
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and pilot have individual canopies, with rear seat

raised to give pilot an unobstructed forward view. Air

data sensor boom forward of top starboard corner of
bulletproof windscreen at extreme nose. Under nose
is a four-barrel Gatling-type 12.7-mm machine gun in

a turret, slaved to adjacent electro-optical sight, and

providing air-to-air as well as air-to-surface capability.

Four hardpoints under stubwings for 32-round packs

of 57-mm rockets, 20-round packs of 80-mm rockets,

UPK-23 pods each containing a twin-barrel 23-mm

gun, large pods each containing one four-barrel 12.7-

mm gun and two four-barrel 7.62-mm guns or a 30-mm

grenade launcher, up to 3,300 Ib of bombs, mine

dispensers, or other stores; four AT-2 Swatter antitank
missiles on wingtip launchers, with RF guidance pod
under nose on port side. Provisions for firing AKMS
guns from cabin windows. Many small antennas and
blisters, including IFF and RWR. IR jammer in “flower
pot” container above forward end of tailboom; decoy
flare dispenser initially under tailboom; later triple
racks (total of 192 flares) on sides of center-fuselage.

Engine exhaust suppressors now standard.

Mi-24V (Hind-E). As Mi-24D, but with modified
wingtip launchers and four underwing pylons for up to
twelve 9M114 (AT-6 Spiral) radio-guided, tube-launched
antitank missiles in pairs, and enlarged undernose
guidance pod on port side, with fixed searchlight to
rear. R-60 (AA-8 Aphid) AAMs can be carried on the
underwing pylons. HUD replaces former reflector sight.

Mi-24VP. Variant of Mi-24V photographed in 1992,
with twin-barrel 23-mm GSh-23 gun in place of four-
barrel 12.7-mm gun in nose.

Mi-24P (Hind-F). First shown in service in 1982
photographs. Generally similar to Mi-24V but nose
gun turret replaced by a twin-barrel 30-mm GSh-30-2
gun, with 750 rds, on starboard side of front fuselage.
Bottom of nose smoothly faired above and forward of
$ensors.

Mi-24R (Hind-G1). First identified at Chernobyl,
after the April 1986 accident at a nuclear power sta-
tion, this version lacks the usual undernose electro-
optical and RF guidance packs for antitank missiles.
Instead of wingtip weapon attachments, it has “clutch-
ing hand" mechanisms, associated with NBC (nuclear,
biological, and chemical) warfare, on lengthened py-
lons. Other features include a bubble window on the
starboard side and a small rearward-firing marker
flare pack on the tailskid. This version is deployed
individually throughout ground forces, in small num-
bers.

Mi-24K (Hind-G2). As Mi-24R, but with a large
camera in the cabin, with the iens on the starboard
side. Missions believed to be reconnaissance and
artillery spotting. (Data for Mi-24P.)

Power Plant: two Klimov (Isotov) TV3-117 turboshafts;
each 2,225 shp.

Dimensions: rotor diameter 56 ft 9% in, length excl
rotors and gun 57 ft 5% in, height 21 ft 4 in

Weights: empty 18,078 Ib, gross 26,455 |b.

Performance: max speed 208 mph, ceiling 14,750 ft,
range on internal fuel 310 miles, with auxiliary tanks
620 miles.

Accommodation: crew of two; flight mechanic, and
provisions for eight troops or four litter patients in
main cabin.

Armament: see individual model descriptions. Max
external load 5,290 Ib.

Mil Mi-26 (NATO “Halo™)

Except for the four-engine, twin-rotor Mi-12, which
did not progress beyond prototype testing, the Mi-26
is the heaviest helicopter yet flown anywhere in the
world. Its rotor diameter is smaller than that of the Mi-
6, but this is offset by the fact that the Mi-26 is the first
helicopter to operate successfully with an eight-blade
main rotor. Other features include a payload and
cargo hold very similar in size to those of a C-130
Hercules, loading via clamshell doors and ramp at the
rear of the cabin pod, and main landing gear legs that
are adjustable individually in length to facilitate load-
ing and to permit landing on varying surfaces. The Mi-
26 flew for the first time on December 14, 1977, began
in-field testing and development in early 1983, and
was fully operational by 1985, More than 70 have
since been built for military and civil use by day and
night, in all weather. infrared jammers, exhaust heat
suppressors, and decoy dispensers can be fitted to
production aircraft. Under development is an uprated
version with more powerful engines, all-composites
rotor blades, and max payload of 48,500 |b. An Mi-
26TZ tanker version is projected.

The 1990 edition of DoD’'s Soviet Military Power
stated that “new variants of the ‘Halo’ are likely in the
early 1990s to begin to replace ‘Hooks' specialized for
command support,”

Power Plant: two ZMDB/Lotarev D-136 turboshafts;
each 11,240 shp.

Dimensions: rotor diameter 105 ft 0 in, length of
fuselage 110 ft 8 in, height to top of main rotor head
26 ft 8% in.
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Weights: empty 62,170 |b, gross 123,450 Ib.

Performance: max speed 183 mph, ceiling 15,100 ft,
range with standard fuel 497 miles, with auxiliary
tanks 1,240 miles.

Accommodation: crew of five; about 40 tip-up seats
along side walls of hold; seats can be installed for 80
combat-equipped troops, plus four more passengers
in compartment aft of flight deck, or litters for 60
casualties plus three attendants. Other loads in-
clude two airborne infantry combat vehicles or a
standard 44,100-1b 1ISO container.

Armament: none

Mil Mi-28 (NATO “Havoc")

Although the Ka-50 has been selected for the Rus-
sian Army, after competitive evaluation with the Mi-28,
production of this Mil attack helicopter is scheduled to
begin in 1993. lts general configuration is similar to
that of the slightly smaller US Army AH-64A Apache,
and it has broadly similar applications. The original
prototype, flown for the first time on November 10,
1982, had less developed sensors and a three-blade
tail rotor. The switch to a A, (delta 3) tail rotor, compris-
ing two independent two-blade rotors set as a narrow
X on the same shaft, relieves loads in flight. The agility
of the Mi-28 is further enhanced by doubling the hinge
offset of the main rotor blades by comparison with the
Mi-24.

The Mi-28's IFR instrumentation is conventional,
with autostabilization, autohover, and hover/heading
hold lock in the attack mode. Survivability has received
particular attention. The fuel tanks are protected by a
thick second skin of composites. All vital units and
parts are redundant and widely separated. The cock-
pits have armored glass transparencies and are pro-
tected by titanium and composite armor. Energy-ab-
sorbing seats and landing gear are designed to protect
the crew in a 40 ft/second vertical crash landing.
Escape by parachute would be facilitated by a system
that blasts away the doors and stubwings in an emer-
gency, although there is no provision for main rotor
separation. A door aft of the port stubwing gives ac-
cess to a compartment large enough to enable the
crew to land and pick up two or three persons in a
combat rescue situation.

The 30-mm 2A42 gun currently fitted is identical
with that on many CIS army ground vehicles and uses
the same ammunition. It is fired by the navigator/
gunner in the front cockpit, together with the aircraft's
guided weapons. The pilot normally fires only un-
guided weapons but can also fire the gun if it is fixed.
Operational equipmentincludes a swiveling undernose
turret for a daylight optical sight and laser ranger-
designator, with a housing on each side for low-light-
level TV and FLIR night combat systems. It has been
seen with a pod on each wingtip, housing chaff/flare
dispensers and sensors, probably RWR. The Mil OKB
has said that versions are under development for naval
amphibious assault support, night attack, and air-to-air
missions.

Power Plant: two Klimov (Isotov) TV3-117 turboshafts;
each 2,200 shp.

Dimensions: rotor diameter 56 ft 5 in, length excl
rotors 55 ft 3%z in, height overall 15 ft 9%2 in.

Weights: empty 15,430 Ib, gross 25,353 Ib.

Performance: max speed 186 mph, ceiling 18,025 ft,
max range 292 miles.

Accommodation: crew of two, in tandem.

Armament: one 30-mm 2A42 gun in undernose turret.
Four underwing pylons for 4,230 Ib of stores, typi-
cally two UB-20 pods of 20 57-mm or 80-mm rockets
and total of 16 9M114 (AT-6 Spiral) antitank mis-
siles. Missile guidance equipment in thimble radome
on nose.

Intercontinental
Ballistic Missiles

S$S-11 (RS-10; NATO “Sego”)

Although the Mod 3 version of this “light” ICBM was
the first operational Soviet missile with multiple reentry
vehicles (MRVs}), Russian reports suggest that only
single-warhead SS-11s are now deployed. There were
286 at six sites in Russia in 1991, directed at softer
area targets in China, Europe, and the Middle East
Since 1973, the primary version has been known to
NATO as the $8-11 Mod 2, carrying a single one-
megaton reentry vehicle plus penetration aids. The
Mod 3, with three 200-kiloton MRVs, was deployed
from 1975 but may have been withdrawn subsequently.
All $S-11s are expected to be deactivated by the mid-
1990s

Design Bureau: Chelomei OKB.

Launch Mode: silo based (not upgraded in hardness);
hot launched.

Power Plant: two-stage storable liquid-propellant

Guidance: inertial.

Warhead: single nuclear (Mod 2); three MRVs (Mod 3).

Dimensions: length 62 ft 4 in, body diameter 6 ft 6% in.

Launch Weight: 110,450 Ib.

Performance: max range 8,075 miles (Mod 2), 6,585
miles {(Mod 3). CEP 1.1 km {0.7 miles)

§8-13 (RS-12/S$S-12; NATO “Savage”)

When development of the $S-13 beganin 1957, the
choice of solid propulsion was unique among the larger
Soviet missiles. Only 60 were deployed, in Mod 2 con-
figuration from 1971, Of these, 40 remain in silos in
Russia. Eachisin approximately the same category as
the US Minuteman.

Design Bureau: Nadiradze OKB

Launch Mode: silo based; hot launched

Power Plant: three-stage solid-propellant, each with
four nozzles and separated by truss structures

Guidance: inertial

Warhead: single nuclear (750 kilotons).

Dimensions: length 71 ft 22 in, body diameter 6 ft 02
in (first stage base).

Launch Weight: 112,435 Ib,

Performance: range 5,840 miles. CEP 1.8 km (1.1
miles).

$8-17 (RS-16; NATO “Spanker”)

Whenthe START | Treaty was signedin 1891, only
44 $S-17 “light" ICBMs remained operational, of 150
originally emplaced. In their time, they had introduced
innovative features, as well as much-improved accu-
racy. They were loaded in modified SS-11 silos inside
their transportation canister. A cold launch technique
enabled them to be “popped” out of the launchers by
a gas generator before the main booster motors were
fired. As a result, the silos would not have been
heavily damaged in operational use and could have
been reloaded, although this would have been a slow
process. The SS-17 Mod 1 had multiple indepen-
dently targetable reentry vehicles, like the other fourth-
generation Russian ICBMs, the SS-18 and SS-19. All
three missile types were test-fired with a single reen-
try vehicle for a multimegaton warhead, in case it
might be needed for use against future very hard
targets; but all SS-17s were eventually upgraded to
Mod 3 standard with four MIRVs, as described below
Many redundant silos have been adapted for $S5-24
Mod 2 missiles.
Design Bureau: Yangel OKB
Launch Mode: silo based; cold launched.
Power Plant: two-stage storable liquid-propellant,
Guidance: inertial
Warhead: four MIRVs (each 200 kilotons).
Dimensions: length 78 ft 5 in, body diameter 7 ft 42

in (first stage)

Launch Weight: 156,750 Ib.
Performance: max range 6,200 miles. CEP 1,300 ft

SS-18 (RS-20; NATO “Satan”)

The SS-18 is the only Russian missile classified as

a "heavy” ICBM in START terms. Under START |, the

total of 308 deployed in converted SS-9 silos has to be

reduced to 154 by 1998. This is expected to be achieved
by removing the 104 SS-18s that constitute Kazakh-
stan's entire ICBM force, at Derzhavinsk and Zhan-
giztobe, plus 50 of those based in Russian Siberia,
between the Urals and the Enisey River. There are four
basic versions, two with single warhead and two with

MIRV payloads of 10 reentry vehicles each. DoD stated

in 1991 that “silo conversion is under way to replace

older variants of the SS-18 .. . with substantially more

capable versions {the SS-18 Mod 5, equipped with 10

MIRVs, and the singte-warhead Mod 6)."” This develop-

ment effort may have been delayed or canceled. In any

case, all SS-18s will be eliminated under START |1

Ninety of their silos will be retained for $S-25s.

Design Bureau: Yangel OKB

Launch Mode: silo based; cold launched.

Power Plant: two-stage liquid-propellant

Guidance: inertial.

Warhead: single nuclear (25 megatons in Mod 1, 20
megatons in Mod 3 and 6). Ten MIRVs (each 500
kilotons in Mod 2 and 4, 750 kilotons in Mod 5).

Dimensions: length 119 ft 9 in, body diameter 9t 10in

Launch Weight: 465,390 ib.

Performance: max range 6,200 miles (Mod 1), 6,835
miles (Mod 2 and 4), 8,075 miles (Mod 3). CEP 820 ft.

$S-19 (RS-18; NATO “Stiletto”)

Russia has 170 SS-19s, with the largest base at
Tatishchevo. They were expecied to be deactivated
under START I, but 105 of the missiles may be kept if
converted to single warheads.

The hot-launched $S-18 Mod 3, now deployed, is a
light ICBM, comparable in size to USAF's Peacekeeper,
with the flexibility to attack targets in Eurasia as well as
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in the US. Although less accurate than the S5-18, tis
reckoned to have signitican! capability against all but
hardened silos.

Design Bureau: Chelomel OKB.

Launch Mode: sile based; hot launched.

Power Plant: two-stage liquid-propellant.
Guidance: inertial.

Warhead: six MIRVs (each 500 kilotons).
Dimensions: length 881t 7 in, max diameter B ft 2%z in.
Launch Weight: 232,805 Ib.

Performance: range 6,200 miles. CEP 985 f1.

S5S-24 (RS-22; NATO “Scalpel”)

Operational since 1987, the SS8-24 is a Peace-
keeper-sized, solid-propellant system, intended for use
against solt or semihardened targets. The Mod 1 ver-
sion, regarded in the US as the first Russian fifth-
generation ICBM, reflects the 1270s emphasis on sur-
vivability through weapon system mobility. DoD's Military
Forces in Transition reports, "Deployment of the rail-
mobile S5-24 Mod 1 is complete. The [Russians] cur-
rently have three garrisons for this system that has the
capability to roam over 145,000 km [90,100 miles] of
frack.”

Only 33 55-24 Mod 1s were operational by Sep-
tember 1991, and production has ended. The other 56
SS-245 deployed since 1989 are Mod 2s; only ten of
these are in Russia, at Tatishchevo, the remainder in
Ukraine, in converted $5-17 silos. Their accuracy is
believed to be better than that of the SS-18 and S5-19.
Design Bureau: Nadiradze OKB,

Launch Mode: rail-mobile (Mod 1) or silo based (Mod
2); cold launched.

Power Plant: three-siage solid-propellant.

Guidance: inertial.

Warhead: up to 10 MIRVs (each 300-500 kilotons).

Dimensions: length 78 1t 1 in, body diameter 7 ft
10%2 in.

Launch Weight: 230,380 |b.

Performance: max range 6,200 miles. CEP 660 f.

§5-25 (RS-12M: NATO "Sickle”)

A total of 288 road-mobile S5-25s were operational
in the summer of 1991, with production continuing at
the Votkinsk Machine Building factory. Udmurt, at the
rate of 60 missiles a year. All but 54 were based in
seven regions of Russia, each with 27 to 45 missiles.
at Irkutsk, Kansk, Nizhniy Tagil, Novosibirsk, Teykovo,

Guidance: inertial.

Warhead: single RV (one megaton).

Dimensions: length 31 ft 8 in, body diameter 4 ft 11 in.
Launch Weight: 31,305 Ib.

Performance: max range 1,865 miles. CEP 4,265 ft.

S$S-N-8 (NATO “Sawfly”)

Increased size and the addition of stellar sensing
technigues to the guidance system gave this SLBM
intercontinental range and greatly improved accuracy
compared with the SS-N-6. |t was deployed from 1971
on 18 (now 15) “Delta |” submarines, developed from
the “Yankee,” with a deeper housing for the longer SS-
N-8s above the rear casing. To compensate for added
top-weight, the number of missiles was restricted to
12. This was restored to 16 in the four Delta Ils, which
have a lengthened hull at the expense of a small speed
reduction to 24 knots. The total of 244 SS-N-8s still
operational are all of Mod 1 type, as described
Design Bureau: Makeyev OKB.

Launch Mode: submarine-launched; intercontinental
range.

Power Plant: two-stage liquid-propellant.

Guidance: inertial, with stellar reference update.

Warhead: one RV (one megaton).

Dimensions: length 46 ft 7 in, body diameter 5 ft 107 in.

Launch Weight: 73,410 Ib.

Performance: max range 4,850 miles. CEP 1,315 ft.

SS-N-18 (RSM-50; NATO "Stingray”)

This SLBM is similar in many respects to the SS-
N-8 from the same OKB. A major advance was the first
use of MIRVed warheads on a Russian submarine-
launched ballistic missile. Increased length required
an even higher housing above the ship’s casing when
the SS-N-18 was deployed on 14 "Delta IlI" SSBNs in
1976-82. Each ship carries 16 missiles, in two rows,
making a total of 224 currently deployed with the
Pacific Fleet. All now carry three MIRVs. It is expected
that some will be replaced eventually with SS-N-23
Skiff SLBMs in a modernization program,

Design Bureau: Makeyev OKB.

Launch Mode: submarine-launched; intercontinental
range

Power Plant: two-stace liquid-propellant.

Guidance: inertial, with stellar reference update.

Warhead: three MIRVs (each 100 or 200 kilotons).

Di N

Yoshkar-Ola. and Yuryu. Ninety 55-18 silos are to be
made available for nonmaobile $5-25s under START II,
As the CIS designation RS-12M implies, Moscow
regards this Minuteman-sized |ICBM as a direct mod-
ernization of the $5-13 (RS-12). This enables it to
conform with the restraints embodied in the SALT
Treaty terms, Most operational 8§S-25 deployments
are 10 former $5-20 IRBM bases eliminated under the
INF Treaty. At each base, a number of garages with
sliding roofs house the system’s massive off-road,
wheeled transporter-erector-launchers (TELs), other
bulldings shelter the moblle support equipment. Ad-
vances claimed for the $5-25 include a greater throw-
weight and nine times the accuracy of the §5-13, as
wall as greater survivability (because it is mebile in its
basic torm) and an inherent refire capability.
Design Bureau: Nadiradze OK8.
L h Mode: b Ily road-mabile, with operational
launch from inside garage, or from silo; cold launched.
Power Plant: three-stage solid-propellant.
Guidance: inertial,
Warhead: single RV (550 kilotons).
Dimensions: length 70 ft 6%z in, body diameter 5t 11 in.
Launch Weight: 99,425 |b.
Performance: range 6,525 miles. CEP 880 ft.

Submarine-
Launched Ballistic
Missiles

S$S-N-6 (R-21; NATO “Serb”)

The oldest class of Russian SSBN still operational
is known to NATO as “Yankee L." Thirty-four were built
in 1963-74, each with two rows of launchtubes in its
hull for 16 SS-N-6 ballistic missiles. Twelve remain in
service with the Pacific Fleet, The others have been
replaced by “Typhoons” and “Deltas.” The missiles are
all of the type known to NATO as SS-N-6 Mod 2.
Design Bureau: Chelomei OKB.

Launch Mode: submarine-launched; intermediate
range.
Power Plant: two-stage liquid-propellant.
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1s: length 51 ft 214 in, body diameter 5 ft
107 in.

Launch Weight: 77,820 ib.

Performance: max range 4,040 miles. CEP 2,950 ft

S$S§-N-20 (RSM-52; NATO “Sturgeon”)

Largest and heaviest of Russian SLBMs, the SS-N-
20 is carried by the formidable “Typhoon” SSBNs. The
ships of this class are by far the biggest submarines
ever put into service, with a length of 562 ft and dis-
placement of 21,500 tons surfaced, 26,500 tons sub-
merged. Six entered service in 1982-89; they are
based in the Kola Peninsula and are intended to launch
iheir missiles from protected waters near Russia to
ensure survivability.

The SS-N-20 was the first Russian series-production,
solid-propellant SLBM. It incurred repeated failures
before two successful tests were reported in 1981.
Twenty were eventually loaded in each Typhoon in a
unique configuration with the launchtubes forward of
ihe sail.

Design Bureau: Makeyev OKB.

Launch Mode: submarine-launched; intercontinental
range.

Power Plant: three-stage solid-propellant.

Guidance: inertial, with stellar reference update.

Warhead: ten MIRVs {each 100 kilotons).

Dimensions: length 59 ft 02 in, body diameter 7 ft
10% in

Launch Weight: 185,185 Ib.

Performance: max range 5,150 miles. CEP 1,640 ft.

S$S-N-23 (RSM-54; NATO “Skiff”)

This latest known Russian SLBM, first tested in
1983, has liquid propuision, suggesting that this is still
preferred by that state's submariners. To carry the SS-
N-23, seven new Delphin-class (NATO “Delta IV") sub-
marines have been constructed at Severodvinsk, at
the rate of about one a year, with another five planned.
Each carries 16 S8-N-23s inside the conventional type
of raised housing aft cf the sail. They are based with
the other newer (“Typhoon") class in the Kola Penin-
sula as part of the Northern Fleet.

Design Bureau: Makeyev OKB.

Launch Mode: submarine-launched; intercontinenta!
range.

Power Plant: three-stage liquid-propellant.

Guidance: inertial, with stellar reference update.

Warhead: four MIRVs {each 100 kilotons).

Dimensions: length 55 ft 1'2 in, body diameter 6 ft
2%s in,

Launch Weight: 88,845 I|b.

Performance: max range 5,160 miles. CEP 1,640 ft,

Airborne Nuclear
Attack and Cruise
Missiles

AS-4 (Kh-22 Burya; NATO “Kitchen”)

This large ASM was first observed on a Tu-22
{Blinder) bomber during an Aviation Day flyby over
Moscow 32 years ago. It remains one of the most
important weapons available to Russian air and naval
air forces, and it is the primary armament of two of the
three major types of current strategic bombers, The
original version had inertial guidance and a 350-kiloton
nuclear warhead, needing no terminal homing. When
an alternative version, with a 2,200-ib high-explosive
warhead for antishipping use, was developed in the
early 1970s, active radar terminal homing was added.
A defense-suppression version, with passive radar
homing, has also been reported.

Type: short-range ASM.

Power Plant: liquid-propellant rocket.

Guidance: inertial, or inertial plus active radar hom-
ing, or inertial plus passive radar homing.

Warhead: alternative nuclear (350 kilotons) or high-
explosive (2,200 Ib).

Dimensions: span 9 ft 10 in, length 37 ft 1 in, body
diameter 3 ft 3'z in.

Launch Weight: 13,000 Ib.

Performance: max speed Mach 4.6, range 185 miles
at low altitude, 285 miles at high altitude.

Carried by: Tu-22 Blinder-B (one), Tu-22M Backfire
{up to three), Tu-95 Bear-G (two).

AS-6 (KSR-5; NATO “Kingfish")

The AS-6 Kingfish has an airplane configuration
similar to that of the AS-4 Kitchen but is powered by a
solid-propellant rocket motor. It was first seen under
the port wing of a Tu-16K, replacing the bomber's
underbelly 1961-vintage K-10 (AS-2 Kipper) antishipping
missile. In first-line service, the Badger-C Mod version
of the Tu-16K carried a Kingfish under each wing, as
do Badger-G Mod conversions of the Tu-16KS-1
Badger-B.

The AS-6 began, like Kitchen, with a 350-kiloton
nuclear warhead and inertial guidance, requiring no
terminal homing. To optimize its accuracy in an antiship
role, a second version was developed with an active
radar terminal seeker and alternative nuclear or high-
explosive warhead.

The third variant has a defense-suppression role,
with a passive radar seeker that homes on ship- or
landbased radars. Deployment is believed to have
started in 1973, with about 300 missiles now operation-
ally available.

Type: short-range ASM

Power Plant: solid-propellant rocket.

Guidance: inertial, or inertial plus active radar hom-
ing, or inertial plus passive radar homing.

Warhead: alternative nuclear (350 kilotons) or high-
explosive (2,200 Ib).

Dimensions: span 8 ft 22 in, length 36 ft 1 in, body
diameter 2 ft 112z in.

Launch Weight: 12,125 Ib.

Performance: max speed Mach 3, range 250 miles.

Carried by: Tu-16K Badger-G Mod.

AS-15 (Kh-55; NATO “Kent")

When the START | Treaty becomes fully effective,
some three-fourths of the CIS strategic bomber force
will consist of Tu-95MS Bear-Hs and Tu-160 Black-
jacks armed with AS-15 air-launched cruise missiles
(ALCMs) unless stated intentions change. AS-15 ap-
pears to be similar in configuration and size to the US
BGM-109 Tomahawk that was fired with considerable
success from Navy ships during the 1991 Persian Gulf
War. Both missiles are turbofan powered, and the AS-
15 has a terrain-comparison/inertial guidance system
like Tomahawk's Tercom.

Deployment on the Tu-85MS6 began in 1984, with
six AS-15As on an internal rotary launcher in each
aircraft. The Tu-95MS16 has, in addition, pylons for
up to ten more in four underwing clusters. The Tu-160
has two rotary launchers for a total of 12 AS-15Bs.
The two current versions differ in body diameter.
(Data for AS-15A.)

Type: long-range ASM

Power Plant: turbofan

Guidance: inertial with terrain comparison.

Warhead: nuclear (200 kilotons).

Dimensions: span 10 ft 2 in, length 19 ft 8% in, body
diameter 1 ft 8 in (AS-15B 2 ft 64 in).

Launch Weight: 3,307 Ib.

Performance: speed subsonic, range 1,865 miles.
CEP 500 ft.

Carried by: Tu-95MS Bear-H, Tu-160 Blackjack.
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AS-16 (RKV-500B; NATO “Kickback”)

In addition to two underwing AS-4 Kitchens, a Tu-
22M-3 Backfire-C bomber exhibited at Machulische
AB, near Minsk, in February 1992, had a rotary launcher
carrying six AS-16 Kickbacks in its weapons bay. DoD
believes that the Backfire-C can carry four more AS-
16s underwing, instead of two AS-4s. Designated RKV-
500B in Russia, the AS-16 is a short-range attack
missile in the same class as USAF's AGM-69 SRAM.
Development is assumed to have begun in the 1980s,
with 10C in about 1988. Twelve can be carried as an
alternative to six AS-15B ALCMs on each of the Tu-160
Blackjack’s rotary launchers. The following data are
estimated.

Type: short-range ASM.

Power Plant: solid-propellant.

Guidance: inertial.

Warhead: nuclear (350 kilotons), or 550-Ib high-
explosive.

Dimensions: span 2 ft 11'2in, length 16 ft 5 in, body
diameter 1 ft 5% in.

Launch Weight: 2,650 ib.

Performance: max speed Mach 3, range 125 miles.

Carried by: Tu-22M-3 Backfire-C, Tu-160 Blackjack.

AS-X-19 (BL-10; NATO “Koala”)

This supersonic ALCM, still in the research and
development phase, is Russia's counterpart to USAF's
AGM-129 ACM. A diagram in DoD's Military Forces in
Transition suggests that it is a sweptwing/swept tail
missile, with an overall length of about 40 ft. This
would make it much too large to be carried on the
standard Russian rotary launcher, implying an under-
wing mounting of the kind used for the AS-6 Kingfish
or AS-4 Kitchen. The Tu-160 would be capable of
carrying such a missile, but the AS-X-19 has been
associated officially with only the Tu-95MS Bear-H,
with two of the missiles loaded underwing on each
aircraft. The Russians have stated that no production
is planned.

Type: long-range ASM.

Power Plant: turbofan.

Warhead: nuclear or high-explosive.

Dimensions: span 20 ft, length 40 ft

Performance: speed Mach 2.5 to 3 at 70,000 ft, range
1,865 miles.

Airborne Tactical
Missiles

AS-7 (Kh-23 and Kh-66; NATO “Kerry"”)

In service since about 1965, this first-generation
tactical ASM is said to have a single-stage solid-
propellant rocket motor, radio command guidance by
joystick control from the launch aircraft, and a 242-1b,
hollow-charge, high-explosive warhead. Itis carried by
the MiG-27, Su-17, Su-24, and Yak-38. The latest ver-
sion is designated Kh-66.

Dimensions: span 2 ft 7%/ in, length 11 ft 7 in,
Weight: 633 Ib.
Performance: max speed transonic, range 3 miles.

AS-9 (NATO “Kyle")

This liquid-propellant antiradiation missile has a
configuration similar to that of the much larger Kh-22
{AS-4 Kitchen). In service for defense suppression
since the early 1970s, it has a passive radar homing
system and 330-lb warhead with which to attack
landbased and shipborne radars. Launch aircraft are
reported to be the MiG-25, MiG-27, Su-17, Su-24, Tu-
16, and Tu-22M, but not all of these applications have
been confirmed. Like the AS-4, itis said to cruise to the
target at high altitude and to complete its terminal
homing in a steep dive.

Dimensions: span 4 ft 74 in, length 19 ft 8'4 in, body
diameter 1 ft 5 in.

Weight: 1,576 Ib.

Performance: max speed supersonic, range 56 miles.

AS-10 (Kh-25ML/MR; NATO “Karen”)

There are two basic operational versions of Karen,
each with a solid-propellant motor and 198-Ib war-
head. The Kh-25MR uses the same kind of radio
command guidance system as the Kh-23 (AS-7 Kerry},
to which it is very similar. The Kh-25ML is laser-
guided, with target designation by the launch aircraft
These include the MiG-27, Su-17, Su-24, and Su-25.
The Kh-25MP (AS-12 Kegler) is an antiradiation ver-
sion of the same missile.

Dimensions: span 2 ft 7% in, length 13 ft 3 in, body
diameter 107 in.
Weight: 660 Ib.
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AS-17 (Kh-31P “Krypton™)
(Linda Jackson)

AS-? (Kh-35 “Harpoonski”)
(Linda Jackson)

AS-? Mosquito under Su-27K

Performance: launch height 330-33,000 ft, max speed
Mach 2.35, range 1.25-12.5 miles.

AS-11 (Kh-58; NATO “Kilter”)
The Kh-58 has been in service since about 1978. It
is an antiradiation missile of conventional cruciform
clipped-delta wing/tailfin configuration, with passive
radar homing head and a dual-thrust solid-propellant
rocket motor. A nuclear warhead is reported to be
optional in place of the usual 330/440-Ib blast fragmen-
tation type. Intended primarily for antiship use, Kilter
forms the primary armament of the MiG-25BM and is
compatible with the MiG-27, Su-17, and Su-25.
Dimensions: span 3 ft 10 in, length 16 ft 47 in, body
diameter 1 ft 3 in.

Weight: 1,433 Ib.

Performance: max speed Mach 4, range at low alti-
tude 37-43 miles.

AS-12 (Kh-25MP; NATO “Kegler”)

Kegler differs from the AS-10 Karen ASMs only in
having a passive radar homing head. Much smaller
and lighter than the AS-9, it can be carried by the MiG-
27, Su-17, Su-24, Su-25, and Tu-22M. It has a 198-lb
warhead.

Dimensions: as AS-10, except length 14 ft 3" in.

Weight: 685 Ib.

Performance: launch height 330-49,200 ft, max speed
Mach 2.5, range 1.5-37 miles

AS-13 (Kh-59; NATO “Kingbolt”)
The AS-13 is a medium-range, TV-guided ASM,

with two-stage solid-propellant power plant. Although

it was first displayed in 1991, it was probably devel-

oped in the 1970s to supplement the short-range AS-

10. Itis thought to have a 330-Ib warhead and is carried

by the MiG-27, Su-17, Su-24, and Su-25.

Dimensions: span 4 ft 1% in, length 17 ft 8'%2 in, body
diameter 1 ft 3 in.

Weight: approx 1,765 Ib.

Performance: range 37 miles.

AS-14 (Kh-29; NATO “Kedge")

The two basic versions of the AS-14 are the TV-
guided Kh-29T and the semiactive, laser-guided Kh-
29L. Except for the interchangeable seeker heads,
the two tactical ASMs are identical. In the class of the
US Air Force's Maverick, they are carried on the
extended wingroot glove pylons of the Su-24M and,
probably, by the Su-25. The Kh-29L has been seen on
a MiG-27, accompanied by an underfuselage laser
designator pod. Each version has a 705-Ib high-ex-
plosive warhead. A Kh-29MP version, with passive
antiradiation seeker, has been reported on an Su-17.
(Data for Kh-29T.)

Dimensions: span 3 ft 7V4 in, length 12 ft 8'2 in, body
diameter 1 ft 3% in.

Weight: 1,500 Ib. (Kh-29L 1,455 Ib.)

Performance: launch height 650~16,400 ft, range 1.85—
18.5 miles.

AS-17 (Kh-31P; NATO “Krypton”)

Seen for the first time at Dubai '91, this impressive
medium-range antiradiation ASM is powered by an
integral rocket/ramjet, with four intakes for the ramjet
disposed around the body, each carrying a wing and a
control surface. The warhead weight is 198 Ib. An ASM
version with active radar terminal guidance, for use
against ship targets, has been reported. An AAM ver-
sion is described separately. The Kh-31P has been
seen mounted in inert form, or has been reported, on
MiG-29K, Su-17, Su-24, Su-25T, Su-271B, and Su-35
aircraft.

Dimensions: length 17 ft 2 in, body diameter 1 ft 2V
in.

Weight: 1,323 Ib.

Performance: launch height 165-49,200 ft, max speed
Mach 3, range 3—43 miles.

AS-? (Kh-35)

First seen in 1992 and dubbed “Harpoonski” be-
cause of its similarity to the US AGM-84 Harpoon, this
missile is intended as an antiship ASM to arm combat
aircraft and helicopters, as surface-to-surface arma-
ment for ships and shore-based combat vehicles, and
as a target vehicle for troops and antiaircraft defenses
training to intercept hostile weapons of the Harpoon
type. Delivery is scheduled to begin in 1994, with the
Su-27K as a potential early carrier. Warhead weight is
320 Ib,

Dimensions: length 12 ft 3'2 in, body diameter 1 ft
4% in

Weight: 1,060 Ib.

Performance: launch height 650—16,400 ft, max speed
670 mph, range 3—-80 miles.

AS-? (Mosquito)

This large antiship missile was first displayed in
inert form as underbelly armament of an Su-27K at
Machulische Airfield, near Minsk, in February 1992.
Few details could be discerned from photographs,
except that it appeared to be air-breathing, with folding
wings and fins. it is now known to be a rocket/ramjet
missile, similar in configuration to the much smaller
Kh-31P but with its wings located toward the front of
the wraparound ramjet air intakes. It has a 705-Ib high-
explosive warhead and makes a sea-skimming ap-
proach to the target.

Dimensions: length 32 ft 0 in, body diameter 2 ft 6 in.
Weight: 9,920 Ib.
Performance: max speed Mach 3, range 93-155 miles.

AT-2 (NATO “Swatter”)

Designed originally for launch from land vehicles,
this antitank weapon forms the missile armament of
the Mi-24D helicopter gunship and is carried by the
Hip-E version of the Mi-8. The solid-propellant Swatter-
A/B employs radio command guidance and requires
the helicopter's weapons operator to keep crosswires
on his sight centered on the target. Swatter-C is simi-
lar but has semiautomatic command to line-of-sight
and an increased range of 2.5 miles.

Dimensions: span 2 ft 2 in, length 3 ft 8% in, body
diameter 5% in.

Weight: 65 Ib.

Performance: cruising speed 335 mph, range 1.85
miles.

AT-6 (9M114 Skorpion; NATO “Spiral”)

Spiral is a solid-propellant, tube-launched missile,
with a radio command guidance system. The 22-Ib high-
explosive warhead fitted to the basic antitank version
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can penetrate 11 inch armor plate at an angle of 60°, A
variant with a fragmentation warhead for attacking ather
battlefield targets has been reported. The antitank ver-
sion s standard armament on the Hind-E and F versions
of the Mi-24, the Mi-28, and the Ka-29TB.
Dimensions: span 1 1t0in, length 6110 in, body diameter
5% in.
Weight: 77 Ib.
Performance: cruising speed 895 mph, range 3 miles

AT-9 (Vikhr)

This tube-taunchead, solid-propellant, antitank mis-
sile, known as Vikhr, was seen for the first time in the
form of two eight-round clusters under the wings of the
Su-25T anack aircralt. It appeared subsequently on
the Ka-50 combat helicopler at the 1992 Farnborough
Air Show. Guidance is by laser beam riding. The war-
head weight is estimated at 6.6 Ib.

Dimensions: length 3 ft 11% in, bedy diameter 5 in.
Weight: 37 Ib.
Performance: range 2.5 miles.

AA-2 (R-3; NATO "Atoll")

Designated R-3A in Russia, the basic AA-2 was the
Soviet counterpart to the US Sidewinder 1A (AIM-9B),
1o which it was almas! identical in size, configuration,
and Infrared guidance. Other versions that followed
included the AA-2D (R-3S), with improved seeker, and
the radar homing AA-2C with a length of 11 ft 6 in and
weight of 205 Ib. All versions of Atoll have a solid-
propeliant rocket motor and 24-1b fragmentation war-
head. Range of the AA-2C is five miles. Aircralt that
carry Atoll include the MIG-23, MIG-27, and Su-17.
(Data for AA-2D.)

Dimensions: length 9 ft 3% in, body diameter 5 in,
finspan 1 ft 8% in.

Weight: 165 |b.

Pertormance: cruising speed Mach 2.5, range 1.85
miles.

AA-6 (R-40; NATO "Acrid")

This AAM, with a 110-lb warhead, s ane of the
weapons carried by MIG-25 inlerceptors. The version
with an infraréd homing head (R-40T) is normally car-
ried on-each inboard underwing pyion, with a semiactive
radar homing version (R-40R) on each cuter pylon.
Other aircraft reported to have been seen carrying the
AA-6 include the MIG-31,

Dimensions: length 20 ft 4 in, body diameter 1 11 2%
in, wingspan 5 ft 11 in.

Weight: 1,015 Ib.

Performance: cruising speed Mach 2.2, range 18.5
miles.

AA-T (R-23; NATO "Apex”)

This AAM is one of the two types carrigd as stan-
dard armament by interceptor versions of the MiG-23
and is reported to be an alternative weapon for the
MiG-25 and MiG-29. Apex has a solid-propellant rocket
motor and exists In infrared and semiactive radar
homing versions (Soviet designations R-23T and
R-23R, respectively). Warhead weight is 66 Ib. (Data
far R-23R.)

Dimensions: length 14 ft 11 in, body diameter 8 in,
wingspan 3 1t 5 in.

Weight: 518 b,

Performance: range 12.5 miles.

AA-8 (R-60; NATO “Aphid")

Successor to the AA-2 as slandard close-range
AAM of CIS air forces, Aphid Is carried by MiG-23s,
MiG-25s, MiG-29s, MiG-31s, Su-17s, Su-25s, Su-27s,
and Yak-38s. Il is intended for both Interception and
self-defense and has been reported in the [atter role on
Mi-24D/24V helicopters, It is a highly maneuverable,
solid-propellant weapon with infrared homing guid-
ance in its basic R-60T form. The R-60R semiactive
radar version has not been seen in service and prob-
ably did not enter production. A 13.2-Ib fragmentation
warhead is fitted.

Dimensions: length & ft 10 in, body diameter 5% in,
wingspan 1 ft 5in.

Weight: 143 |b.

Performance: ranga under 1,650 ft min, 3 miles max.

AA-9 (R-33; NATO “Amos™)

This all-aspect, all-weather, radar homing, long-
range AAM is reported to have achieved successes
against simulated cruise missites after look-down/shoot-
down launch from a MiG-25. It is standard armament
on the MiG-31 and is claimed to be capable of destroy-
ing targets flying at up to Mach 3.5 at all altitudes from
80 ft to 92,000 ft. The AA-9 has a solid-propellant
motor and a 104-lb warhead and combines inertial
midcourse guidance with semiactive radar terminal
homing. It is an alternative weapon for the Su-27,
Dimensions: length 13 ft 72 in, body diameter 1 ft 3

in, finspan 3 ft 10z in.
Weight: 1,080 Ib.
Performance: max launching range 75 miles.
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AA-10 (R-27; NATC “Alamo”)

The AA-10 has generally similar capabilities to
those of the AA-9. It has a complex configuration, with
long-span, reverse-tapered, cruciform control surfaces
to the rear of small foreplanes. An 86-lb warhead is
standard. Six versions have been identified:

R-27R (Alamo-A}. Short-burn version, with radio-
corrected inertial guidance and semiactive radar termi-
ral homing. Standard medium-range armament of MiG-
29 and Su-27.

R-27T (Alamo-B). Short-burn, all-aspect, infrared
Foming version with fire-and-forget capability. Carried
by MiG-28 and Su-27.

R-27RE (Alamo-C). Long-burn version for longer
ranges. Guidance as R-27R. Carried by MiG-31 and
Su-27.

R-27AE (Alamo-C). As R-27RE, but better able to
ceal with active maneuvering counterattacks and
countermeasures. Length 15 ft 8% in,

R-27EM (Alamo-C). As R-27AE, with added capa-
ility against sea-skimming ASMs down to 10 ft above
water

R-27TE (Alamo-D). Long-burn, all-aspect, infrared
counterpart of R-27RE, with fire-and-forget capability.
Carried by Su-27.

Dimensions: length 13 ft 1'% in (27R), 12 ft 1% in
(27T), 15 ft 5 in (27RE), 14 ft 9 in (27TE), body
diameter 9 in (27R/T), 10V4 in (all others), finspan
3 ft2%%in

Weights: 558 Ib (27R), 560 Ib (27T), 772 Ib (27RE),
756 Ib (27TE)

Performance: max launching range (head-on) 50 miles
(27R), 45 miles (27T), 80 miles (27RE/AE), 105
miles (27EM), 74 miles (27TE), min launching range
(tail-chase) 1,640 ft

AA-11 (R-73; NATO “Archer”)

This close-range missile was first seenin 1989 and
became standard armament on the MiG-29 and Su-27
Its controls are complex, with movable sets of vanes
and fins fore and aft of fixed cruciform surfaces at the
nose, control surfaces at the trailing-edge of each of
the cruciform tailfins, and four thrust-vectoring control
vanes in the rocket efflux. They ensure great maneu-
verability, particularly when the missile is launched at

= s X
AT-9 (Vikhr) cluster on Su-25T
(Nick Cook)

TOREN  TRareise .
AA-10 (R-27TE “Alamo-D”)
(Linda Jackson)

large off-boresight target angles. Guidance is all-aspect

infrared; a 16-ib fragmentation warhead is fitted. Two

versions (RMD1 and 2) differ in launch weight and max

range.

Dimensions: length 9 ft 6'/4 in, body diameter 6% in,
finspan 1 ft 8 in.

Weights: AMD1 232 |b, RMD2 243 Ib.

Performance: max launching range (head-on) RMD1
18.6 miles, RMD2 24.8 miles, min launching range
(tail-chase) 985 ft.

AAM-AE (R-77)

The capability of this air combat, multimission AAM
has earned it the Western nickname “AMRAAMSski.”
First seen at Machulische Airfield in February 1992, it
is described as capable of destroying highly maneu-
verable (12g) aircraft, helicopters, cruise missiles,
SAMs, and AAMSs at all aspects, by day and night, in all
weather and intense ECM, over ground and sea, in fire-
and-forget mode. It has IF homing guidance, with ter-
minal lock-on, and is able to attack AWACS aircraft at
a range of 100 miles or more. It will be standard
armament on all late-model Russian aircraft and is
distinguished by its unique lattice tailfins,
Dimensions: length 11 ft 9% in, body diameter 77 in,
Weight: 385 Ib.

AA-? (Kh-31 derivative)

The AAM derived from the Kh-31P (AS-17 Krypton)
is identical to the ASM in dimensions, weight, war-
head, and max speed. It is intended to be launched at
all altitudes from 330 to 49,200 ft, to attack targets over
a range of 6.2 to 125 miles

Surface-to-Air
Missiles

SH-11 (UR-96; NATO “Gorgon”)

The world's only operational ABM (antiballistic mis-
sile) system is emplaced at eight sites around Moscow.
Comprising the full 100 launchers permitted by the
1972 ABM Treaty, it is considered capable of engaging
small numbers of reentry vehicles approaching from
any direction during an accidental or unauthorized
launch against the city. In its newly modernized (ABM-
3) form, it offers a dual-layered defense against ballis-
tic missiles and some use against satellites in low-
Earth orbit. A multifunctional "Pill Box” radar located at
Pushkino, north of Moscow, has the task of identifying
and tracking incoming reentry vehicles. These would
then be intercepted at high altitude and over long
ranges by Gorgon ABMs. Any that penetrated this
layer of defense would be engaged by Gazelle ABMs
within the atmosphere.

It is believed that 36 silo-based Gorgons have
replaced the originat SH-01 Galosh exoatmospheric
intercept missiles, which were launched from above
ground. Little is known about them, but they were
identified initially as Modified Galosh, and the follow-
ing details of the original SH-01 provide an indication
of their likely characteristics:

Design Bureau: Vympel NPO.

Type: silo-launched, exoatmospheric, antiballistic
missile.

Power Plant: three-stage liquid-propellant.

Guidance: command

Warhead: nuclear (one megaton)

Dimensions: length 65 ft, base diameter 8 ft 5 in.

Launch Weight: 72,750 Ib.

Performance: range more than 200 miles.

SH-08 (NATO “Gazelle")

This quick-reaction, high-acceleration interceptor
missile is designed to destroy in the atmosphere re-
entry vehicles that penetrate the outer layer of ABM
defense. Up to 64 are thought to be silo-based around
Moscow, as the second stage of the capital's antibal-
listic missile defenses. Gazelle is described as being
similar in general configuration to the long-abandoned
US Sprint, with a low-yield nuclear warhead. Like the
exoatmospheric Gorgons, it is command-guided from
the ground via the Pill Box phased-array radar at
Pushkino. The following data are estimated:

Design Bureau: Vympel NPO

Type: silo-launched, endoatmospheric, antiballistic
missile.

Power Plant: solid-propellant.

Guidance: command.

Warhead: nuclear (10 kilotons or less).

Dimensions: length 32 ft 10 in, max diameter 3 ft 3 in.

Launch Weight: 22,000 b

Performance: range 50 miles
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SA-2 (V-75 Dvina; NATO “Guideline™)

By the time the last of some 2,000 currently de-
ployed SA-2s has been replaced by SA-10s, this vet-
eran SAM will have served for 40 years. It is land-
transportable on a semitrailer and can be transferred
to the standard single-round launcher in 12 minutes.
Of six versions (SA-2A to F), only the SA-2E has
alternative high-explosive (650 Ib) or command-deto-
nated nuclear (15 kiloton) warheads in a more bulbous
nose. Improved guidance on the SA-2F offers a home-
on-jam capability.

The SA-2's effectiveness has been reduced dra-
matically by modern airborne countermeasures. lts
“Fan Song" radar, with a crew of four to six, operates
in target acquisition and automatic tracking modes, It
can track up to six targets simultaneously before switch-
ing to automatic tracking and missile guidance against
the selected target. Unless the SA-2 picks up its nar-
row UHF line-of-sight guidance beam within six sec-
onds of launch, it will go ballistic. It reaches its maxi-
mum velocity at 25,000 ft and has only timited
maneuverability against modern tactical aircraft.
Design Bureau: Lavochkin OKB
Type: medium-altitude, transportable, SAM.

Power Plant: liquid-propellant sustainer, burning ni-
tric acid-kerosene mix; solid-propeilant booster.
Guidance: radio command.
Warhead: high-explosive fragmentation (430 ib; except
on SA-2E), with proximity and/or command fuzing.
Dimensions (SA-2F): length 35 ft 57/ in, body diam-
eter (second stage) 1 ft 8 in, wingspan (second
stage} 5 ft 7 in

Launch Weight (SA-2F): 5,040 Ib.

Performance (SA-2F): max speed Mach 3.5, slantrange
3.75-18.65 miles, effective ceiling 300—82,000 ft.

SA-3 (S-125 Neva; NATO “Goa”)

More than 300 battalion sites with SA-3 missiles
are operational in the CIS, each equipped with four
semimobile twin or fixed quadruple rail launchers. The
system entered service in 1961, as a counterpartto the
US Hawk, and was still in production at the beginning
of the 1890s. SA-3A and SA-3B (from 1964) versions
differ in the B's improved command guidance. The
SA-3 was first used in action by a joint Egyptian-Soviet
defense network covering the Suez Canal during the
closing stages of the 1968—70 Egyptian-Israeli War of
Attrition, shooting down five F-4E Phantoms. Like the
SA-2, it has since been used in many campaigns and
is road-transportable. Reload time on four rails is 50
minutes.

The system’s P-15M “Squat Eye” early warning and
target acquisition radar has a range of 125 miles; the
“Low Blow" radar used for target monitoring and mis-
sile control has an acquisition range of 68 miles and a
tracking range of 25-52 miles. Six targets can be
tracked simultaneously and one or two missiles guided.
During operations in a dense ECM environment, 15-
mile-range TV cameras on the latest Low Biow sys-
tems provide the fire-control team with the same infor-
mation as that from the radar without affecting the
command guidance function. See also Naval SA-N-1
(Data for SA-3B.)

Design Bureau: Lavochkin OKB.

Type: low/medium-altitude, transportable SAM.

Power Plant: two-stage solid-propellant.

Guidance: radio command.

Warhead: high-explosive fragmentation (132 Ib}), with
Doppler radar proximity and contact fuzing. Lethal
burst radius 41 ft.

Dimensions: length 20 ft 0 in, body diameter (second
stage, max) 1 ft 2'2 in, wingspan (second stage) 4 ft
0in.

Launch Weight: 2,095 Ib.

Performance: max speed Mach 3.5, slant range 1.5—
12.4 miles, effective ceiling 150-39,375 ft.

SA-4 (9M8 Krug; NATO “Ganef”)

Full deployment of the SA-4 began in 1969 and
totaled 1,375 twin-round launchers in armies of the
former USSR in the 1980s. Replacement with SA-11s
and SA-12As has been under way through the past
decade, but many SA-4s remain as air defense ele-
ments of Russian armies, with a peacetime strength of
three batteries in each brigade. They are deployed
normally six to 15 miles behind the FEBA, as elements
of anintegrated defense system embodying every type
of SAM and antiaircraft gun, Each battery has three
2P24 SPU tracked mobile launchers, four Ural 375
TZM transport/reload vehicles each carrying one mis-
sile, and one SSNR “Pat Hand" mobile missile guid-
ance radar. Acquisition range of Pat Hand is 75-80
miles, and tracking range, at which a single missile can
be launched, is 50~56 miles. The radar can guide two
missiles to a single target, if required. Reload time for
the SPU is 10-15 minutes.

All elements of the SA-4 system are air-transportable
in An-22 and An-124 military freighters. At least four
variants of the missile were built. Major current ver-
sions, often mixed in a battery:
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AAM-AE “AMRAAMski”
(Brian M. Service)

SA-6 (9M9 Kub; NATO "“Gainful”)

This self-propelled tactical weapon system was
first seen on its three-round tracked TEL in a military
parade through Red Square in November 1967. It
caused considerable dismay in NATO when the Egyp-
tians and Syrians used SA-6s to destroy about 20
Israeli aircraft during the 1973 war in the Middle East.
Their unique integral solid rocket/ramjet propulsion
system was far ahead of comparable Western technol-
ogy, and US-supplied ECM that enabled Israeli aircraft
to survive attack by other missiles proved ineffective
against the SA-6, Today the armies of the CIS have
about 850 SA-6 TELs, deployed in antiaircraft regi-
ments at divisional level. Each regiment consists of an

! ket
—

SA-5 (§-200 Voiga “Gammon”) (Robert Hewson)

9MBM1 (SA-4A): 1967 version, with overall length
of 28 ft 102 in; slant range 5-34 miles; effective ceiling
330-82,000 ft.
9M8M2 (SA-4B): 1973 version, with shorter nose;
improved close-range performance at expense of max
range and effective ceiling. (Data for SA-4B.)
Type: medium-altitude, air-transportable SAM.
Power Plant: ramjet sustainer, burning kerosene; four
wraparound solid-propellant boosters.
Guidance: radio command, with semiactive radar ter-
minal homing.
Warhead: high-explosive fragmentation (300 Ib), with
proximity fuzing.
Dimensions: length 27 ft 7 in, body diameter 2 ft 10 in,
wingspan 7 ft 6'2 in.
Launch Weight: approx 5,500 Ib.
Performance: max speed Mach 2.5, slant range 0.7-
31 miles; effective ceiling 330-78,750 ft.

SA-5 (§-200 Volga; NATO “Gammon”)

About 1,930 SA-5s are believed to be operational in
the CIS, at 130 sites. They are the last known SAMs
developed in the former USSR for deployment from
static launchers and exist in three versions:

SA-5A. Initial production version with high-explo-
sive warhead, operational from 1966,

SA-5B. As SA-5A, but with nuclear warhead. En-
tered service 1969-70

SA-5C. As SA-5A, but with improved maneuver-
ability and terminal guidance. Standard version from
1975-76.

The Russian missiles are deployed in Air Defense
Rocket Brigades, made up of battalions of SA-3 and
SA-5 launchers, plus 23-mm or 57-mm antiaircraft
guns. Each SA-5 battalion has a 240-mile-range P-50
“Bar Lock B” target search and acquisition radar, a
100-mile-range “Square Pair” missile guidance radar,
and six single-rail missile launchers. SA-5s were
launched against USAF SR-71s, without success. No
better results were achieved by Libya against US air-
craft equipped with ECM and armed with AGM-88
HARMs (high-speed antiradiation missiles) in March—
April 1986,

Design Bureau: Grushin OKB.

Type: medium/high-altitude SAM.

Power Plant: initially liquid-propellant, later solid-
propellant sustainer; four wraparound solid-propel-
lant boosters

Guidance: radio command, with semiactive radar ter-
minal homing.

Warhead: high-explosive or (SA-5B only) nuclear (25
kilotons), with proximity and command fuzing.

Dimensions: length 34 ft 9 in, body diameter 2 ft 9%
in, wingspan 9 ft 4 in.

Launch Weight: 6,175 Ib.

Performance: max speed above Mach 4, slant range
93 miles, effective ceiling 1,000-65,000 ft.

Hg. with EW, IFF, and height-finding radars, and five

SA-6 batteries.

Each battery has an 1S-91 “Straight Flush” fire-
control radar, mounted on the same kind of tracked
chassis as the TEL; four SA-6 TELs; and four ZIL 131
TZM reload vehicles, each carrying three missiles
Straight Flush has a surveillance range of 34 miles and
engagement range of 18 miles. It performs IFF interro-
gation, target tracking and illumination, and missile
radar command guidance functions, Up to three mis-
siles can be guided toward the same target, with a TV
tracker available to assist operation in a dense ECM
environment. Reloading of the TEL takes ten minutes.
All elements of the SA-6 system are air-transportable
in An-22, An-124, and I1-76 freighters.

Pending availability of the SA-11 Gadfly weapon
system, one of the original SA-6A TELs in some batter-
ies was replaced with a TELAR (transporter-erector-
launcher and radar) with added SA-11 “Fire Dome”
engagement radar. The TELAR carries modified SA-
6B missiles.

Design Bureau: Toropov OKB.

Type: low/medium-altitude, mobile SAM.

Power Plant: solid-propellant booster; after burnout,
its empty casing becomes a ramjet combustion cham-
ber for ram air mixed with the exhaust from a solid-
propellant gas generator.

Guidance: radar command; semiactive radar terminal
homing.

Warhead: high-explosive fragmentation (130 Ib), with
proximity and contact fuzing. Lethal burst radius 16
ft.

Dimensions: length 18 ft 0% in, body diameter 1 ft 1%
in, wingspan 4 ft 1 in.

Launch Weight: 1,320 Ib

Performance: max speed Mach 2.8, slant range, 1.8—
15 miles, effective ceiling 100—49,000 ft.

SA-7 (9M32 Strela-2; NATO “Grail")

This shoulder-fired, tube-launched, passive infra-
red homing missile saw considerable service in Viet-
nam, where 528 SA-7s were fired by the North Viet-
namese, destroying 45 US and South Vietnamese
aircraft, most of them relatively slow battlefield support
airplanes and helicopters. Since then, in many areas,
they have continued to hit their targets and have forced
pilots to fly above the minimum effective range of
defensive radars, making them more vulnerable and
degrading their ground-attack accuracy and ability to
support friendly troops.

The initial SA-7A Grail could be fired only from
behind a target at a very hot exhaust area, over a
narrow field of fire, and tended to home on the sun if
pointed within 20° of that heat source, Solar reflection
from clouds or heat from sun-exposed rocks could
guide it astray, limiting its usefulness against low-
flying aircraft. In 1971, the improved SA-7B Grail Mod
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1 (Soviet 9M32M Strela-2M) entered service, with an
extended field of fire of 30" each side of the larget's
1ail, a seeker able to filter out spurious heat sources,
including early IR decoys and flares, and an improved
warhead. The operator could also have a small passive
RF antenna fixed to his helmet, to provide audible
warning of an approaching aircraft by picking up emis-
sions Irom its radar and radar altimeter, Major version
since the mid-1970s has been the SA-7C Grail Mod 2,
with improved launcher and more effective RF detector
mounted forward of the gripstock. The second member
of an SA-7 team carries a reload missile. Reload time
is six seconds.

The SA-7 Is also carried by vehicles, including
ships, in batterles of four, six, and eight, for both
offensive and defensive employment.

Type: low-altitude, man-portable SAM.

Power Plant: solid-propeilant booster/sustainer.

Guidance: infrared passive homing.

Warhead: high-explosive fragmentation (2.5 Ib) with
contact and graze fuzing.

Dimensions: length 4 ft 8% in, body diameter 27 in.

Launch Weight: 21.7 Ib. Launcher: 10.9 Ib.

Performance: max speed Mach 1.55, slant range 0.5-
2.6 miles, effective ceiling 165-7,550 ft

SA-8 (9IM33 Romb; NATO "Gecko”)
This all-weather, low-altitude SAM was developed

Performance: max speed Mach 1.5, slant range 0.35-
5 miles, efiective ceiling 32-20.000 ft. Range is re-
duced considerably in head-on engagement and
exlended to a possible 6.8 miles In tail-chase.

SA-10 (S-300; NATO "Grumble”)

Russia's counterpart to the US Army's MIM-104
Patriot, the all-altitude SA-10 also arms nuclear-powered
battle cruisers. Il replaces SA-2s, SA-3s, and SA-5s
and is effective againsi targets at heights up 1o 88,500
it, including low-flying aircraft, cruise missiles, and
reentry vehicles from ballistic missiles in the class of
the Scuds used by Iraq in the Persian Gult War. De-
ployment of the initial fixed-base SA-10A (Grumble
Mod 0) began in 1980. An SA-10A regiment is reported
1o comprise three battaries and an F-band 3-D surveil-
lance and tracking radar (“Big Bird") at the command
post for long-range target detection. Each battery has
an engagement control center, a 3-D CW pulse-Doppler
larget acquisition racar (“Clam Shell”), an I-band
ph d-array engag t radar (“Flap Lid A7), and up
to 12 four-rail container eractor/iaunchers on semi-
irailers. These are positioned on concrete pads, and
the missiles are launched vertically by compressed air,
with ignition after launch. The track-via-missile (TVM)
system guidance, like that of Patriot, enables up 1o six
targets to be engaged simultanaously, with one or two

iles pertarget. A battery can fire three missiles per

to fill the gap between the SA-7/SA-9 and the SA-6. It

is categorized as a ZBK-SD integrated missile system,

able to selt-deploy over medium ranges, and was the
first tactical air defense weapon system of the former

USSR in which all components necessary to conducta

target engagement are carried by a single vehicle. In

the original SA-8A Gecko Med 0 (9M33), two pairs of
exposed single-stage missiles were carried, ready to
fire. The later SA-8B Gecko Mod 1 (typically SM33M3)
system has six dual-thrust, increased-performance mis-
siles In tauncher/containers. Fire-control egquipment
and launcher are mounted on a rotating turret, carried
by a BAZ-5937 six-wheel, tully amphibious, all-terrain
vehicle. The “Land Rele” fire-control radar, to the rear

of the one-man gunner/radar operator's position, has a

3607 scan over a 22-mile range. It folds down behind

the launcher, enabling the weapon system to be air-

lifted in An-22, An-124, and [I-76 transport aircrall.

Range of the monopulse tracking radar is 15.5 miles.

An LLLTV/optical system assists target tracking in low

visibility and dense ECM. Reload time is live minutes.

The SA-BA was first displayed in a 1975 military
parade through Moscow. Together with the SA-6, it
largely replaced S-80 57-mm lowed antiaircralt gunsin

CIS service and has itself replaced some SA-6s. Five

batteries are deployed with each divisional antigircralt

regiment. A battery comprises, in peacetime, four BAZ-

5937 launch vehicles and two TZM reload vehicles,

supported by 24 ZIL 131 trucks to serve as missile

transporters. More than 1,000 systems are operational
in the CIS. In Iraqi service, they destroyed a number of

Tomahawk cruise missiles during the Persian Gull

War. (See also SA-N-4; data for SA-8A.)

Design Bureau: Grushin OKB,

Type: low-altitude, sell-contained, mobile SAM.

Power Plant: single-stage solid-propellant.

Guid: : radar 1d, permitting two missiles 1o
be guided simultaneously against a single targel, on
different f jes 1o compli ECM.

Warhead: high-explosive fragmentation (42 Ib), with
proximity and contact fuzing. Lethal burst radius 16
it

Dimensions: length 10 ft 4 in, body diameter 8% in,
finspan 2 11 1% in.

Launch Weight: 286 Ib.

Performance: max speed Mach 2.4, siant range SA-
BA 0.9-7.5 miles, SA-BB 0.9-9.3 miles, effi

second, against targets traveling at up to 2,610 mph.
Max range is 28, 47, or 56 miles, accerding to model.
For improved motility, the land-mobile SA-10B
iGrumble Mod 1) version was developed in the mid-
1980s, with four-axle, four-round TELs based on the
MAZ-7910 vehicle. Reload missiles and a “Flap Lid B”
planar array target-tracking and fire-control radar are
carried on similar trucks. Readiness to fire is five min-
utes after the vehicles come to a halt. At least 10,000
SA-10s are believed o be in service, including exports,
with production continuing at a rate of 1,600 a year.
Design Bureaus: Grushin and Raspletin OKBs.
Type: all-altitude, fixed site and mobile SAM.
Power Plant: single-stage solid-propellant.
Guidance: radar command and midcourse inertial,
with semiactive radar terminal homing and proximity
fuzing.
Warhead: high-explosive (285 Ib) or low-yield nuclear.
Dimensions: length 23 ft 4 in, bady diameter 1 ft 5%
in, wingspan 3 ft 3% in,
Launch Weight: 2,300 Ib.
Performance: max speed Mach &, range 3-56 miles,
effective ceiling 80-88,500 1t

SA-11 (9M38 Gang; NATO “Gadfly")

Since 1980, this weapon system has progressively
-eplaced SA-4s in army-level missile brigades and
some SA-68As at divisional level, for defense against
aigh-performance aircraft and cruise missiles atiow to
nedium altitudes. The SA-11 system is self-contained
an a GM-569 tracked vehicle, which carries a 360°
traversing four-rail launcher and “Fire Dome™ monopulse
guidance and tracking radar, The missile resembles
the US Navy's Standard MR1 RIM-66 in general ap-
searance and can sustain 23g maneuvers

An SA-11 regiment is made up of five balteries,
gach with four TELs, and similar GM-569 vehicles
carrying early warning and acquisition radars and re-
load missiles, The same chassis is also used to carry
the regiment's long-range early warning radar. If this is
notavailable, the SA-11 TELs can be integrated into an
SA-6 battery, using the latter's “Straight Flush” fire-
control radar,

Design Bureau: Altair NPO.
Type: low/medium-altitude, mobile SAM.
Puwer Plant' solid- prapellant.

ceiling 82-16,400 ft,

SA-9 (9M31 Strela-1; NATO "Gaskin")

The SA-9 mobile amphibious weapon system has
been largely replaced in CIS armies with the SA-13. It
comprises a BRDM-2 tour-wheel vehicle carrying a box
launcher for two pairs of infrared homing solid-propellant
missiles in place of the normal turret. The launcher
rests flat on the rear of the vehicle when not required
to be ready for action. Sixteen SA-9 TELs formerly
equipped each CIS division, in four batteries. Surveil-
lance is provided by a "Dog Ear” radar vehicle, supple-
mented by "Flat Box" passive radar antennas on one
TEL ineach battery. Early SA-9A Gaskin Mod 0 (9M31)
missiles were followed by SA-9B Gaskin Mod 1 (9M31M)
with improved cocled seeker and longer range. (Data
for SA-98.)

Type: low-aititude, mebile SAM.

Power Plant: dual-thrust solid-propellant,

Guidance: infrared passive homing.

Warhead: high-explosive fragmentation (5.75 Ib), with
proximity fuzing. Lethal burst radius 16 It

Dimensions: length 5 ft 11 in, body diameter 4% in,
wingspan 1 ft 2% in.

Launch Weight: 66 Ib.
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ive monopulse radar command.
Warhead: high-explosive fragmentation (154 Ib).
Dimensions: length 15 ft 4% in, body diameter 1 1t 3%:
in, wingspan 3 ft 11 /4 in,
Launch Weight: 1,520 Ib.
Performance: max sceed Mach 3, slant range 1.85-
18.5 miles, effective ceiling 100-72,000 ft.

SA-12A (S-300V; NATO “Gladiator”)

Deployment of the land-mobile tactical SA-12A be-
gan In 1986, primarily for use against aircraft and
ASMs. The total number currently operational is un-
known, but several dozen launchers were stationed
with Soviet Army units in East Germany betore reuni-
fication. All components of the SA-12A system are
based on the tracked MT-T chassis, a derivative of the
T-64 main battle tank. The three batteries of an SA-
12A battalion each have three TELs, a “Grill Pan” fire-
control vehicle, and a reload transporter. The main "Bill
Board" long-range target search and acquisition radar
vehicle and additional reload transporters are held at
battalion Hq. level. Tares battalions make up a bri-
gade, with further 8ill Boards assigned o Hg.

Each TEL carries four missile container/launchers
that can be raised independenily 1o a vertical position
for launch and a telescopic missile guidance radar.

The latter is believed to control the missile in flight after

its target has been tracked and handed on by Grill Pan.

Design Bureau: Antey NPO.

Type: all-altitude, mobile SAM,

Power Plant: two-stage solid-propellant.

Guidance: radar command and midcourse inertial,
with semiactive radar terminal homing,

Warhead: high-explosive fragmentation (330 Ib) with
possible low-yield nuclear option.

Dimensions: length 26 ft 11 in, body diameter 2 ft
32 in.

Launch Weight: 2,800 Ib.

Performance: max speed Mach 3, slant range 47
miles, effective ceiling 2,950-98,400 ft

SA-12B (S-300V; NATO “Giant”)

This derivative of the SA-12A appears to have the
same 21 ft long, 1,800-Ib second stage mated to a
much longer first stage. It is believed to be deployed to
defend road-mobile SS-25s, and as part of the rail-
mobile $S-24 Mod 1 ICBM system with its MT-T two-
round tracked TELs carried on low-loader railcars.
After an $5-24 train emerges from its tunnel conceal-
ment to move to its launch area, the SA-12Bs are
intended to disperse into the surrounding area to de-
fend the Scalpel launchers from attacking enemy air-
craft, short-range ballistic missiles, and possibly stra-
tegic missile reentry vehicles. If they have the ability to
intercept ICBM and SLBM warheads, the SA-12Bs,
capable of nationwide deployment, would contravene
the terms of the ABM Treaty,

Design Bureau: Antey NPO.

Type: ail-altitude, mobile SAM.

Power Plant: two-stage solid-propellant.

Guidance: as SA-12A, with possible active homing
under development.

Warhead: as SA-12A.

Dimensions: length 34 ft 5%z in, body diameter 3 ft
32 in.

Launch Weight: 4,250 Ib.

Performance: max slant range 62 miles.

SA-13 (9M37 Strela-10; NATO “Gopher”)

Since this tracked mobile weapon system entered
service in 1978, as a replacement for the SA-9, at least
two improved versions have appeared. About 900 four-
missile launchers were operational with Russian Army
and Naval Infantry units by 1987, and production of the
missiles has continued at the rate of around 2,800 a
year. The basic 9M37 missile was fotllowed by the
9M37M Strela-10M2, offering choice of an uncooled
lead sulphide, near-IR homing seeker, or cooled indi-
um altimonide mid-IR homing type, in each case with
all-aspect and IRCCM capabilities. The missiles are
carried in two twin-box launchers on TELAR vehicles
of two types. The only apparent difference is that
TELAR-1 has four “Flat Box B" passive radar detection
antennas on its upper surface; TELAR-2 has none. It is
suggested that TELAR-1 is used only by the battery
commander. Eight reload missiles are normally carried
by each of the vehicles, which are fully amphibious.
The associated “Dog Ear” acquisition/tracking radar
vehicle of the SA-9 is retained, with range-only radar
on each TELAR.

The latest known version of the missile is the 9M333
Strela-10M3, intended for use in the mobile battle and
to defend troops in movement from attack by low-level
aircraft, helicopters, and precision guided weapons,
as well as from observation by UAVs. it has a dual-
mode optical photocontrast/infrared seeker to improve
adverse weather operation. (Data for SM37M; 9M333
in parentheses.)

Design Bureau: OKB-134.

Type: low-altitude, mobile SAM.

Power Plant: solid-propellant.

Guidance: infrared passive homing in two frequency
bands (optical photocontrast/IR).

Warhead: high-explosive fragmentation rod; 6 Ib and
100 rods. Lethal burst radius 16 ft. Contact and active
xenon lamp proximity fuzing (contact and active
laser proximity fuzing).

Dimensions: length 7 ft 2% in, body diameter 4% in,
wingspan 1 ft 3% in,

Launch Weight: 87 Ib (93 Ib).

Performance: max speed Mach 2, slantrange 0.3-6.2
miles, effective ceiling 33—16,400 ft.

SA-14 (CIS Strela-3; NATO “Gremlin”)

This development of the SA-7 shoulder-fired SAM,
with much-improved effective altitude capability, be-
gan to replace the earlier weapon one for one in 1978.
Compared with the SA-7, it has an uprated rocket
motor, a more powerful warhead, and a cryogenically
cooled IR seeker with proportional guidance that is
effective in head-on as well as tail-chase firings and
against targets maneuvering at up to 8g. Effectiveness
against targets equipped with flare dispensers and IR
jammers is claimed to be much enhanced. A passive
RF direction-finder antenna system is optional. (See
also SA-N-8.)
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Type: low-aititude, man-portable SAM.

Power Plant: solid-propellant booster/sustainer.

Guidance: infrared passive homing

Warhead: high-explosive fragmentation (4.4 |b), with
contact and graze fuzing.

Dimensions: length 4 ft 774 in, body diameter 3 in,

Launch Weight: 21.8 |b. Launcher: 13.4 Ib.

Performance: max speed Mach 1.76, slantrange 0.37-
3.7 miles, effective ceiling 33—18,000 ft.

SA-15 (9M330 Tor)

In service since 1988, this large, highly automated,
mobile SAM system is immensely more formidable
than the SA-8 that it was designed to replace. Its
modified GM-569 tracked vehicle is air-transportable
but not amphibious. A box-like turret on top of the hull
houses eight vertically mounted missiles in two rows
and carries the engagement radars. Above the rear of
the box is a 3-D pulse-Doppler G-band surveiillance
radar able to detect up to 48 targets over a range of 15
miles. It then assesses in order of priority, and tracks,
the ten most threatening targets. The puise-Doppler
phased-array K-band target tracking and missile guid-
ance radar at the front is able to simultaneously track
and engage two targets traveling at 22—1,565 mph, by
day or night, in all weather, and in dense ECM environ-
ments. It is supplemented by an autonomous auto-
matic TV tracking system that enhances the SA-15's
capability in battlefield clutter and dense ECM. Reac-
tion time is five to eight seconds from target detection
The missiles are cold-launched, at minimum 3 sec
intervais and able to maneuver at 30g against fixed-
wing aircraft, helicopters, UAVs, precision guided weap-
ons, and some types of guided missiles. Long-range
surveillance for the SA-15 is provided by the “Dog Ear”
type of radar vehicle. The SA-15 vehicle carries a crew
of three and is equipped with IFF. The missile is
thought to be similar to that used in the naval SA-N-9
system. More than 200 Tors are operational with the
Russian Army
Design Bureau: Antey NPO.

Type: low/medium-altitude, mobile SAM.

Power Plant: single-stage solid-propeliant.

Guidance: radar command and active radar terminal
homing, supplemented by TV/IR trackers

Warhead: high-explosive fragmentation (33 Ib), with
proximity fuzing.

Dimensions: length 11 ft 6 in, body diameter 1 ft 1%
in, wingspan 2 ft 0 in

Launch Weight: 368 Ib.

Performance: max speed Mach 2.5, slantrange 1-7.5
miles, effective ceiling 33—-19,700 ft.

SA-16 (Igla-1; NATO “Gimlet”)

The third-generation SA-16 destroyed more Coa-
lition aircraft than any other shoulder-fired SAM used
in the 1991 Persian Gulf War, including four Marine
Corps AV-8B Harrier Ils. Together with the self-
propelled 2S6 antiaircraft weapon system (see SA-
19}, it has been replacing the SA-7, SA-14, and ZSU-
23-4 gun system for the past decade. lts configuration
is similar to that of the SA-7 and SA-14, but it is an
entirely new weapon, with a conical nose. Deploy-
ment time is 13 seconds, and launch time from target
acquisition is five seconds. Guidance is by propor-
tional navigation, and the cooled IR seeker improves
resistance to countermeasures. Maximum target-
bearing angle for launch is +40°.

Type: low-altitude, man-portable SAM.

Power Plant: dual-thrust solid-propellant.

Guidance: infrared passive homing.

Warhead: high-explosive fragmentation (4.4 ib), with
contact and graze fuzing.

Dimensions: length 5 ft 1 in, body diameter 3'& in

Launch Weight: 23.8 Ib. Launcher: 8.25 Ib.

Performance: average speed Mach 1.68, siant range
0.37-3.1 miles, effective ceiling 33-11,500 ft.

SA-17

Intended to supersede the SA-11 “Gadfly,” this new
low/medium-altitude SAM was identified by NATO in
1986-87 and was expected to achieve initial opera-
tional status during the current year. It has a similar
configuration to the SA-11 and is based on the same
GM-569 tracked vehicle. A major innovation is a new
surveillance radar known to NATO as “Snow Drift,”
also carried on a modified GM-569, which replaced the
SA-11's “Tube Arm.”

SA-18

First mentioned in the 1990 edition of DoD’s Soviet
Military Power, this fourth-generation, shoulder-fired
SAM is described as “highly capable.” It is said to be in
service in small quantities for field testing.

SA-19 (9M311)

This tube-taunched hypersonic missite was devel-
oped as one element of the 256 Tunguska gun/missile
tracked regimental air defense vehicle, which entered
service in 1986 as an SA-13 replacement, for use
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SA-12A (5-300V “Gladiator”), with two
SA-12B “Giant” container/launchers
on left (Linda Jackson)

256 Tunguska, with SA-19 (9M311)
missiles (Linda Jackson)

against low-flying aircraft and ASMs. Eight SA-19s are

mounted in clusters of four on each side of a turret that

also carries four 30-mm guns, and fire-control and “Hot

Shot" surveillance and target acquisition radars. (See

also SA-N-11 entry.)

Type: tube-launched, low/medium-altitude SAM,

Power Plant: two-stage solid-propellant.

Guidance: semiautomatic command to line-of-sight
(SACLOS), supplemented by thermal imaging sight,
TV, and laser rangefinder/designator.

Warhead: high-explosive fragmentation (19.8 Ib).

Dimensions: length 8 ft 2'2 in, body diameter 5% in

Launch Weight: 93 Ib.

Performance: speed hypersonic, max range 1.5-5
miles.

Naval Surface-to-
Air Missiles

SA-N-1 (S-125 M1 Volga-M; NATO “Goa")

The SA-N-1 was the first SAM installed in ships of
the former Soviet Navy, from 1961. Data for the current
SA-N-1B (Goa Mod 1) are similar to those given for the
landbased SA-3, with which it was developed. It is
carried on a roll-stabilized twin launcher by older cruis-
ers and destroyers.

SA-N-3 (4K65; NATO “Goblet")

Goblet is the only SAM known to have been devel-
oped exclusively for use by the Navy of the former
USSA. More effective than the SA-N-1, it is carried by
larger vessels, including the Kiev-class carrier/cruisers,
helicopter cruisers Moskva and Leningrad, and Kara
and Kresta If cruisers. Compared with the original SA-
N-3A Goblet Mod 0 version, the SA-N-3B Goblet Mod 1
has internal improvements and greater range but is

otherwise similar. Both versions are fired from a twin

launcher and have a secondary antiship capability

Type: short-range, shipborne, theater defense mis-
sile

Power Plant: dual-thrust, solid-propellant

Guidance: radar command, with semiactive homing,

Warhead: high-explosive fragmentation (176 Ib).

Dimensions: length 20 ft 0 in, body diameter 1 ft 112 in

Launch Weight: 1,863 Ib.

Performance: speed approx Mach 2.5, slant range
1.85-18.5 miles (SA-N-3A), 1.85-34 miles (SA-N-
3B), effective ceiling 300-82,000 ft

SA-N-4 (3M33 Osa-M; NATO “Gecko")

This close-range ship-to-air missile system pre-
ceded the landbased mobile SA-8B system, which
embodies the same missile. It equips more than 160
ships of 12 classes in the navies of Russia and asso-
ciated states, giving them also a limited antiship capa-
bility. The retractable twin-round “pop-up” launcher is
housed in a drum below deck.

SA-N-5 (NATO “Grail”) and SA-N-8
(NATO “Gremlin”)

Both the original SA-7 (Grail) and SA-14 (Gremlin}
shoulder-fired infrared homing SAMs have been adapt-
ed for ship defense, under the designations SA-N-5
and SA-N-8, respectively. Four of the missiles, in their
launchtubes, are normally mounted on a framework
that can be slewed for aiming. A few installations have
only two missiles. They provide simple antiaircraft
protection for smalt ships of the navies of Russia and
associated states.

SA-N-6 (S-300 Rif; NATO “Grumble”)

Developed simultaneously with the landbased SA-
10 and using the same basic missile, this system has
been operational for more than a decade. It super-
seded the SA-N-1 and SA-N-3 in major warships and is
assumed to deal with the same multiple threats as the
US Navy's AEGIS area defense system. However, it is
doubtful the SA-N-6 could intercept sea-skimming cruise
missiles of low radar cross section. This may explain
why it is partnered by the smaller SA-N-9 system in
later ships of the Admiral Ushakov class. Standard
installation in each of these ships comprises 12 eight-
round rotary magazines below the foredeck, from which
the missiles are launched vertically. Sfava-class cruis-
ers have eight magazines, with a total of 64 missiles.
(Data as for the SA-10.)

SA-N-7 (9M38 Shtil; NATO “Gadfly”)

The SA-N-7 system was developed in parallel with
its landbased counterpart, the SA-11, and uses the
same basic missile. Sea trials began in 1981. Subse-
guently, the SA-N-7 became standard armament on
the Sovremennyy class of guided missile destroyers,
with two single-rail launchers and 48 missiles in each
ship. The sophistication and rapid-fire potential of the
weapon system are indicated by the requirement for
six associated “Front Dome” fire-control/target illumi-
nating radars on each ship. (Missile data as for the SA-
11.)

SA-N-9 (9M330 Klinok)

This vertically launched, short-range missile is simi-
lar to the landbased SA-15 and is capable of both
antiaircraft and antimissile defense. The carrier Admi-
ral Kuznetsov has four six-round launchers and a total
of 192 missiles, The battle cruiser Frunze has 128 SA-
N-9s, in addition to SA-N-4 and SA-N-6 SAMs. They
are distributed between two rows of four vertical launch-
ers, on each side of the stern helicopter pad, and two
rectangular groups of four launchers on the forecastle.
The same system is carried by Udaloy-class antisub-
marine ships (each eight launchers, 64 missiles), the
carrier/cruisers Novorossiysk and Admiral Gorshkov
(each 24 launchers, 96 and 192 missiles, respec-
tively), and the new Neustrashimyy-class frigates (four
six-round launchers).

SA-N-10

This close-range SAM system is installed in the
naval missile range ship Kapusta. The four quadruple
launchers differ from those used for the SA-N-5 and
SA-N-8 by being reloaded automatically instead of by
hand. The missile is reported to be similar to the
Army's SA-16 “Gimlet.”

SA-N-11 (3M311 Kashtan; NATO CADS-N-1)

Naval counterpart of the landbased 256 combined
air defense system is the Kashtan (NATO CADS-N-1),
mounting eight SA-N-11 SAMs and two 23-mm or 30-
mm Gatling-type guns, together with a “Hot Flash” fire-
control radar, Eight CADS-N-1 systems are installed in
the carrier Admiral Kuznetsov, two on each side of the
fore and aft decks. Aiso equipped with these systems
are the new battle cruiser Admiral Nakhimov and
Neustrashimyy-class frigates. The missile is similar to
the SA-19 (which see). [ ]
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AEF’s tuition program has benefited some 270

Air Force enlisted troops.

Eagle Scholars

FA’s Aerospace Education Foun-

dation has moved into the sec-
ond year of its Eagle Plan, a tuition
assistance program that provides a
total of $60,000 per year to active-
duty Air Force enlisted personnel.

The Eagle Plan was initiated by
AEF in 1991. The foundation gives
unconditional $250 grants to selected
graduates of the Community College
of the Air Force (CCAF). To date, the
foundation has handed out more than
270 Eagle Grants.

Enlisted personnel in Grades E-4
through E-7 are eligible for the grants.
The awardee must be the top CCAF
graduate at his or her base and be
seeking a bachelor’s degree from an
accredited college. Grants are pre-
sented during the biannual graduation
ceremonies held each April and Octo-
ber. AEF held the third such event in
fall 1992.

Winners are chosen by a committee
composed of the base Senior Enlisted
Advisor, the base education officer,
and a local AFA representative. De-
tails are available from each base edu-
cation officer or by calling the Aero-
space Education Foundation. ]
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By Arthur C. Hyland

Fall 1992 Recipients

SrA. Brian A. Alexander, MacDill AFB, Fia.

TSgt. Valarie J. Alford, RAF Chicksands,
England

SSgt. Brian J. Arsenault, Malmstrom AFB,
Mont.

SSgt. Larry L. Baker, Robins AFB, Ga.

SSgt. Todd W. Barnes, Columbus AFB,
Miss.

TSgt. Thaddeus J. Bednarski, Osan AB,
Korea

MSgt. Patricia J. Bogert, Castle AFB, Calif.

MSgt. Hugo J. Bonacci, Jr., Dyess AFB,
Tex.

SSgt. Dennis J. Boucher, Plattsburgh AFB,

Y

N. Y.

MSgt. Michael C. Bransten, Pope AFB, N. C.

TSgt. Larry K. Brenden, Kadena AB, Japan

Sgt. Michael W. Brown, Grissom AFB, Ind.

Sgt. Glenn E. Burns, Luke AFB, Ariz.

Sgt. Marilyn Campiz, Cannon AFB, N. M.

SSgt. Ida F. Cardwell, Rhein-Main AB,
Germany

MSagt. Richard J. Cargill, Patrick AFB, Fla.

SSgt. Robert A. Clapp, Hill AFB, Utah

SSgt. John H. Clouse, Sheppard AFB, Tex.

TSgt. Charles E. Crews, Goodfellow AFB,
Tex.

Sgt. Kelly A. Dallas, England AFB, La.

SSgt. Barbara J. Davis, Shaw AFB, S. C.

SSgt. Yvonne Doner, McClellan AFB, Calif.

Sgt. Giya M. Drakeford, Lajes Field, Azores

TSgt. David W. Drescher, McChord AFB,
Wash.

TSgt. Vincent K. Edwards, Andrews AFB, Md.

MSgt. Charles W. Eldridge, Charleston
AFB, S.C.

SrA. Mickey R. Evans, lzmir AS, Turkey

SSgt. Zimbalist J. Favors, RAF Alconbury, UK

MSgt. Jean P. Fleming, Altus AFB, Okla.

MSgt. Robert M. Feeley, Grand Forks AFB,
N. D.

SSgt. Robin L. Franzen, Malmstrom AFB,
Mont.

Amn. Kimberly P. Gougis, McGuire AFB, N. J.

MSgt. Gregory S. Greaves, USAF
Academy, Colo.

TSgt. Kevin M. Green, Griffiss AFB, N. Y.

SSgt. Perry L. Grimes, NAS Keflavik,
Iceland

SSgt. Tronsela S. Grimes, Whiteman AFB,
Mo.

MSgt. Douglas W. Gruber, Norton AFB,
Calif.

TSgt. Arthur C. Gunn, Langley AFB, Va.

Sgt. Henry A. Hall, Misawa AB, Japan

Sgt. Clifford W. Hatch, Holloman AFB, N. M.

TSgt. William C. Hinman, McGhee Tyson
Airport, Tenn.

SSgt. Katherine |. Holder, RAF Bentwaters,
UK

TSgt. Sharon B. Holland, Randolph AFB, Tex.

MSgt. Jean M. Halt, Hanscom AFB, Mass.

Sgt. Lisa M. Karns, Keesler AFB, Miss.

Sgt. John W. Keeler, Aviano AB, ltaly

Sgt. Stephanie L. Lambert, Iraklion AB,
Greece

MSgt. Roger G. Langevin, Eglin AFB, Fla.

SSgt. Robert D. Lorton, Bitburg AB,
Germany

SSgt. Marvin Lugo, Lindsey AS, Germany

SSgt. Steven A, Lundmark, Sembach AB,
Germany

TSgt. Peter F. Mackowski, Edwards AFB,
Calif.

SSgt. Gary E. McCullers, RAF Lakenheath,
UK

SrA. Karla J. McKinney, RAF Upper
Heyford, UK

Sgt. Jade M. M. Mesa, Scott AFB, Il

Sgt. Todd L. Metcalf, Myrtle Beach AFB, S. C.

SSgt. Lori A. Mitchell, Offutt AFB, Neb.

SSgt, Randall J. Muennink, Ellsworth AFB,
S.D.

TSgt. Daniel J. Nelson, Fairchild AFB, Wash.

SSgt. Veronique S. Nicklas, Beale AFB,
Calif.

MSgt. Larry E. Ogletree, McConnell AFB,
Kan.

TSgt. Ralph S. Olguin, Reese AFB, Tex.

SSgt. Paul H. Orth, Tyndall AFB, Fla.

TSgt. Pasquale J. Pallotta, Little Rock AFB,
Ark.

SSgt. Kevin R. Panet, Los Angeles AFB,
Calif.

Sgt. Michelle L. Paquet, Peterson AFB,
Colo.

SSgt. Juan C. Peguero, Tinker AFB, Okla.

SSgt. Mark A. Pennington, Brooks AFB, Tex.

MSgt. Ramsay M. Pryce, Jr., Hickam AFB,
Hawaii

SSgt. Mark E. Rosson, RAF Mildenhall, UK

MSgt. Gary E. Rutledge, Moody AFB, Ga.

TSgt. Alan M. Sagocio, Travis AFB, Calif.

SSgt. Thomas P. Schwenk, Lackland AFB,
Tex.

SrA. Kevin L. Shaffer, Kelly AFB, Tex.

TSgt. Sherry F. Slye, Seymour Johnson
AFB, N.C.

MSgt. Sahin Sonmez, Mountain Home AFB,
Idaho

TSgt. Michael J. Strassmaier, Bergstrom
AFB, Tex.

TSqt. Jeffrey A. Styers, Hurlburt Field, Fla.

Sgt. Ruby D. Thomas, Incirlik AB, Turkey

TSgt. Timothy M. Thomas, Howard AFB,
Panama

TSgt. Frank D. Tomisch, K. I. Sawyer AFB,
Mich.

SSgt. Mark W. VanMeter, Eielson AFB,
Alaska

Sgt. Thomas J. Villano, Kunsan AB, South
Korea

SSgt. Kelvin D. Walden, Wurtsmith AFB,
Mich.

MSgt. Eppie L. Walker, Nellis AFB, Nev.

Sgt. Warlinda Walker, Ramstein AB,
Germany

SSgt. Glenn T. Walter, Wright-Patterson
AFB, Ohio

SrA. David G. Waters, San Vito dei
Normanni AB, Italy

SSgt. Michael A. Whitaker, Andersen AFB,
Guam

TSgt. David D. Wiley, Chanute AFB, I

SSgt. Anthony B. Willis, Carswell AFB, Tex.

Sgt. Brian F. Wollak, Williams AFB, Ariz.

SSgt. LaTanya A. Young-Stephens,
Barksdale AFB, La.
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Valor

By John L. Frisbee, Contributing Editor

Super Ace

It was nearly two years after
Pearl Harbor before Charles
H. MacDonald got into
combat. He quickly made up
for lost time.

IT wouLD be something of an exag-
geration to say that Col. Charles
H. MacDonald has been slighted by
history. He is, after all, the highest-
scoring P-38 pilot to survive World
War Il. Among AAF aces, his twenty-
seven confirmed victories are ex-
ceeded only by Dick Bong, Thomas
McGuire, and Francis “Gabby” Gab-
reski. Nevertheless, he has been
somewhat overshadowed by Bong
and McGuire in the Pacific and by
several aces in Europe—a favorite
stomping ground for World War Il jour-
nalists. A quiet, thoughtful man, he
was (and is) concerned less with per-
sonal glory than are some of his con-
temporaries.

“Mac” MacDonald completed pilot
training in 1939 after graduating in
three and a half years from Louisi-
ana State University, where he stud-
ied philosophy. He was in Hawaii with
the 20th Pursuit Group when the Jap-
anese struck on December 7, 1941,
MacDonald led the remaining P-36s
and P-40s of his squadron in patrol
of Oahu until shortage of fuel forced
them to return to Wheeler Field. They
were greeted by a hail of flak thrown
up by friendly forces, nearly ending
MacDonald’s combat career before it
was well started.

USAAF assignments kept Mac-
Donald in Hawaii for two years before
he returned to the mainland as com-
mander of the 340th Fighter Squad-
ron, 348th Group—a newly formed unit
earmarked for the southwest Pacific.
The 348th moved to New Guinea in
June 1943, where MacDonald spent
three months flying uneventful patrols.
His chance for air-to-air combat finally
came in October, when he was as-
signed as executive officer of the P-38-
equipped 475th Fighter Group, then
based at Dobodura.

Before he was thoroughly acquaint-
ed with the P-38, MacDonald had his
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first opportunity for combat when a
large, well-escorted formation of en-
emy bombers attacked allied ship-
ping in Oro Bay. Separated from his
wingman, MacDonald was the first to
attack the enemy armada. In a wild
melee, he shot down two fighters and
was lining up on a third when he was
hit hard from the rear, damaging the
hydraulics and knocking out one en-
gine, his electrical systems, and most
of his coolant. Everything held to-
gether for a wave-top return to land
over forty miles of uninviting water,
ending in a belly landing.

Ten days later, MacDonald led a
force of P-38s from four groups that
were to cover a B-24 attack on Ra-
baul. The weather turned sour, and
all the P-38s except MacDonald’'s
flight turned back, but for him the
mission was the thing. He took his
men high to cover the lead bomb
squadron, and for the next forty-five
minutes the eight P-38s stayed with
the bombers, chasing off many at-
tacking enemy fighters. MacDonald
shot down one Zeke. After the mis-
sion, he quietly filled out his report
and said little about the mission, for
which he was awarded the first of his
two Distinguished Service Crosses.

In November 1943, Lt. Col. Charles
MacDonald was named commander
of the 475th when George Prentice
returned to the States. By the follow-
ing summer, MacDonald, who be-
lieved that a group commander’s job
was to lead, not to administer, had
become a double ace with his tenth

victory. That summer, the 475th had
a distinguished visizor, Charles A.
Lindbergh, who was in the Pacific to
study fighter tactics—and to show
P-38 pilots how to extend the range
of their fighters. Fifth Air Force Com-
mander Lt. Gen. George Kenney gave
Lindbergh permission to fly missions
in safe areas. The Lone Eagle spent
most of the next six weeks with Mac-
Donald’s 475th Group at Hollandia,
flying often with its commanding of-
ficer. MacDonald and Lindbergh, who
were much alike in intellect and tem-
perament, became close friends.

On one mission, a solitary recon-
naissance plane showed up directly
ahead of Lindbergh’s P-38 and was
shot down by the famous pilot. Later,
a flight of P-38s led by Colonel “Mac”
was unexpectedly attacked by sev-
eral enemy fighters, one of which
latched onto Lindbergh’s tail and was
shot down by MacDorald. That ended
civilian Lindbergh's combat career.
He was asked by General Kenney to
go home. For allowing him to fly in
actual combat, Colonel MacDonald
was ordered home on “punitive leave,”
administered by headquarters with
tongue in cheek.

Colonel MacDonald returned to
command of the 475th Group in Oc-
tober 1944. Before he relinquished
command in July 1945, he shot down
fourteen more enemy planes for a
total of twenty-seven. According to
pilots who flew with him, he was an
outstanding pilot, en exceptional
marksman, and a combat tactician
who had few equals. This quiet, un-
assuming man who rarely betrayed
anger was respected and loved by
the officers and enlisted men who
served under him. He was, in short,
one of the great air combat leaders
of World War 1.

Charles MacDonald retired as a
colonel in 1966 and now lives in
Florida, cruising the Garibbean in his
sailboat. =

Thanks to Lt. Col. Joe Forster (nine
confirmed), who flew with Colonel
MacDonald, and to Col. Ward Boyce,
Executive Director, American Fighter
Aces Museum.
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Books

By Frank Oliveri, Associate Editor

Captain Hook: A Pilot’s Tragedy and Tri-
vmph in the Vietnam War, by Capt. Wynn
F. Foster, USN (Ret.). The author, a for-
mer Navy aviator, was severely wounded
in combat over Vietnam. He tells of the
£gonizing process of physical recupera-
t on and discusses his eventual reinstate-
ment to active duty, despite the loss of
tis right arm. Naval Institute Press, 2062
Generals Hwy., Annapolis, MD 21401,
Including photos, appendix, and index,
242 pages. 1992. $26.95.

Desperate Venture: The Story of Op-
eration Torch, the Allied Invasion of North
Africa, by Norman Gelb. By recreating
tne story of the Allied invasion of German-
held North Africa in 1942, the author
|ays out the essential elements of a cam-
paign that helped produce the strategy
and tactics used to defeat the Axis pow-
ers in World War Il. Fielding Publica-
tions, 1350 Avenue of the Americas, New
York, NY 100189. Including photos, notes.
bibliography, and index, 365 pages. 1992
$25.00.

Future Wars: The World’s Most Dan-
gerous Flashpoints, by Col. Trevor N. Du-
puy, US Army (Ret.). In this effort to pin-
point the regions of the world where major
armed conflict will erupt, Colonel Dupuy
gives a brief history of the trouble spots
and their unique dangers. He describes
the probable course of war, including the
military potential of each contending force,
the overall scenario, a typical engage-
ment, and the probable outcome of the
conflict. Warner Books, Time & Life Build-
ing, 1271 Avenue of the Americas, New
York, NY 10020. Including, maps, charts,
glossary, appendix, and index, 334 pages.
~993. $21.95.

General Chennault's Secret Weapon:
The B-24 in China, by A. B. Feuer. This
book recounts the World War |l experi-
ences of pilot Capt. Elmer E. Haynes,
who flew low-altitude night radar strikes
against Japanese shipping in the South
China Sea and daylight raids against vari-
ous landbased installations in eastern
and central China. Greenwood Publish-
ing Group, 88 Post Rd. W., Box 5007,
Westport, CT 06881. Including appen-
dix, glossary, and index, 196 pages.
1992. $45.00.

The Leverage of Sea Power: The Stra-
‘egic Advantage of Navies in War, by Colin
S. Gray. The author analyzes the impact
of naval power on the outcome of the great
wars of the past and how it is used today.
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The Free Press, 866 Third Ave., New York,
NY 10022. Iincluding notes, bibliography,
and index, 372 pages. 1992. $24.95.

Lines in the Sand: Desert Storm and
the Remaking of the Arab Worid, by
Deborah Amos. A jcurnalistic veteran of
the Middle East offers an overview of the
Persian Gulf War, including a thorough
account of Arab policies, US support of
Hussein prior to the war, and how the
collapse of the Scviet Union affected US
policy in the region. Simon & Schuster,
1230 Averue of the Americas, New York,
NY 10020. Inclucing index, 223 pages.
1992. $21.00.

Pearl Harbor: Final Judgment, by Henry
C. Clausen and Bruce Lee. Mr. Clausen,
the independent investigator appointed
by Secretary of War Henry Stimson in
1944 to assess the causes of the Pearl
Harbor disaster, discusses and elaborates
on the secret repo-t he completed in 1945.
This report led to the formation of the
National Security Agency, the central cal-
lector and analyzer of electronic signals.
Crown Publishers Inc., 201 E. 50th St.,
New York, NY 1C0Z2. Including photos,
appendix, anc index, 485 pages. 1992.
$25.00.

The Persian Gulf Crisis: Power in the
Post—Cold War Vorld, edited by Robert
F. Helms Il and Robert H. Dorff. Here is a
new examination of the implications of
the Persian Gulf crisis for the emerging
post—cold war internztional system. Green-
wood Publishing Group. Including refer-
ences and index, 205 pages. 1992.
$45.00.

Storm Over Iraq: Air Power and the
Gulf War, by Richard P. Hallion. Dr.
Hallion recounts in detail the use of zir
combat ard support forces in the Persian
Gulf War—a conflicl that marked the as-
cendancy of airpowsr in warfare. Smith-
sonian Institution Press, 470 L’Enfant
Plaza, Suite 7100, Washington, DC 20562.
including photos, notes, and index, 383
pages. 1992. $24.95.

Triumph Without Victory: The History
of the Persian Gulf War, by the staff of
US News and World Report. Here is the
newsmagazine's detailed roundup of the
forty-two days of Desert Storm, disclos-
ing some new dztails not contained in
previous accounts of the war. Times
Books, 201 E. 5Jth St., New York, NY
10022. Including appendix and index, 477
pages. 1993. $14.00.

Other Titles of Note

Army Dictionary and Desk Reference,
Capt. Tim Zurick, USAR. Terms and ac-
ronyms for just about anything you want
to know about the Army. Stackpole Books,
P. O. Box 1831, Cameron and Kelker Sts.,
Harrisbu-g, PA 17105. 263 pages. 1992.
$12.95.

The Green Berets in Vietnam, 1961—
71, by Francis J. Kelly. The successes
and failures of Green Beret efforts in Viet-
nam over a ten-year period. Brassey's
(US), Inc., 8000 Westpark Dr., First Floor,
McLean, VA 22102. Including appendix,
index, photos, and diagrams, 227 pages.
1992. $12.95.

Rogues’ Gallery: America’s Foes from
George 'll to Saddam Hussein, by Larry
Hedrick. An assessment of the history of
US international conflicts told in terms of
specific leaders of adversary nations.
Brassey’s (US), Inc. Including notes, ref-
erences, and index, 224 pages. 1992.
$24.00.

Scars and Stripes: Healing the Wounds
of War, by Gail A. Olson, P.A.C., and
Michael J. Robbins. A reference manual
to help vaterans with personal adjustment
problems. TAB Books, Blue Ridge Sum-
mit, PA - 7294-0850. Including appendix,
bibliography, and index, 194 pages. 1992.
$8.95.

She Went to War: The Rhonda Cornum
Story, by Rhonda Cornum as told to Pe-
ter Copeland. The story of an Army flight
surgeon and helicopter pi ot and her or-
deal as a prisoner of war in the hands of
Iraqi armed forces. Presidio Press, 505 B
San Marin Dr., Suite 300, Novato, CA
94945-1340. Including photos, 203 pages.
1992. $19.95.

Silent Wings at War: Combat Gliders
in World War Il, by John L. Lowden. Rec-
ollections of thirty-nine “suicide jockeys"
of glider warfare in World War I[l. Smith-
sonian Institution Press. including pho-
tos, appendix, and index, 187 pages.
1992. $24.95.

The United States and World War i,
by Robert James Maddox. A concise, one-
volume overview of the war’s causes, con-
duct, and consequences. Westview Press,
5500 Central Ave., Bouldsr, CO 80301-
2847. Ircluding photos and index, 358
pages. 1992. $55.00.

Vietnam, We've All Been There: Inter-
views V/ith American Writers, by Eric
James Schroeder. A unique collection of
interviews with writers who made the Viet-
nam War a prime subject. Greenwood
Publishing Group. Including photos, bib-
liography, and index, 219 pages. 1992.
$21.95. L
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AFA/AEF Report

By Daniel M. Sheehan, Assistant Managing Editor

President McCoy Denounces
Lifting of Homosexual Ban

AFA President James M. McCoy
issued a strongly worded statement
denouncing the Clinton Administra-
tion’s decision to lift the ban against
homosexuals in the US military. He
said, “The Clinton Administration is
on adisaster course: Open admission
of homosexuals to military service
would do great harm, more than the
President may realize. A fighting force
is not just an accumulation of indi-
viduals and weapons. Its effective-
ness depends critically on cohesion
and morale. The course Presidert
Clinton is taking would undermine
these qualities in the force.”

President McCoy noted that AFA
had been joined by nineteen other
military and veterans’ groups in thz
Military Coalition in writing a letter
urging President Clinton to recon-
sider. The Military Coalition repre-
sents nineteen associations with morza
than 3.5 million members. He also
issued a call to legislative action,
requesting all AFA members to write
their representatives and senators to
register their support for a continua-
tion of the ban. President McCoy
concluded his statement by saying,
“The course of action Mr. Clinton has

a8

announced will no doubt earn him
the applause of gay-rights groups.
We find it deplorable that this appar-
ently counts for more than the morale
and feelings of the overwhelming
majority of men and women who serve
in our armed forces.’

Banner Year far Anthony Chapter

Chapter Vice Presidert (Aerospace
Education) Charles X. Suraci, Jr., of
the Thomas W. Anthony (Md.) Chap-
ter reports that effo-ts on behalf of
aerospace educat on wara more stren-
uous than ever in 1992. In addition to
maintaining close ties w th area Civil
Air Patrol wings and squadrons and
helping to keep them informed of ad-
vances in asrosgace education, the
chapter has sponscred informative
“Visions of Explo-ation” programs at
ten local elementary schools in con-
junction with USA Today. The chapter
is also heavily involvad in promoting
aviation at the middle school and high
school levels througt its participation
in aviation career days around the
area. Members of the chapter sit on
selection bcards to name recipients
of Eagle Plan sctolarships for top
graduates of the Community College
of the Air Forcz [see “Eagle Schol-
ars,” p. 84].

Capt. Steven Flowers
(center, was chosen
Navigator of the Year
by MAC (now AMC)

out of a navigator force
numbering in the
thousands. The Altus
(Okla.) Chapter, led

by Chapter President
Gary Thompson (left),
recognized the

award’s prestige and
honored Captain
Flowers with an AFA
plaque. Former
National Vice President
(Southwest Region)
Aaron Burleson
assisted in

the presentation.

Most innovative is the chapter’s
involvement in the Opportunity Sky-
way program, which helps underprivi-
legad young people stay in school.
Opportunity Skyway, a program of
the Prince George’s County (Md.)
Private Industry Council, encourages
youngsters to seek careers in avia-
tion. Students take a five-week in-
struction course and, if they pass a
test administered by the Federal Avia-
tion Administration, are eligible for
fifteen hours of free flight instruction
at an approved flight school. The
chapter, along with such other spon-
sors as the Aircraft Owners and Pi-
lots Association and the National Air
and Space Museum, helps to defray
the corsiderable expense of the pro-
gram. Mr. Suraci, Chapter President
Sam O’Dennis, and former State Presi-
dent Ron Resh have high hopes for
the program and encourage other
chapters to take part in this worth-
while effort.

Chapter News

The Tennessee Ernie Ford (Ca-
lif.) Chapter had two special guests
at its Annual Awards Dinner late last
year: Air Force Chief of Staff Gen.
Merrill A. McPeak and CMSAF Gary
R. Pfingston. The chapter presented

AIR FORCE Magazine / March 1993



awards to outstanding performers from
Onizuka AFB, NAS Moffett Field, the
Defense Logistics Agency, and local
AFROTC, AFJROTC, and CAP de-
tachments. Gen. Robert E. Huyser,
USAF (Ret.), joined Beverly Ford, the
chapter namesake’s widow, in pre-
senting the eleventh annual Tennes-
see Ernie Ford Distinguished Aero-
space Achievement Award to General
McPeak.

Introduced by Chapter President
Ed Lewis, General McPeak described
for the audience the Air Force's re-
sponses to rapidly changing global
circumstances and the challenges
posed by reductions in the defense
budget.

Before the banquet, General Mc-
Peak met privately with AFROTC ca-
dets from the University of California
at Berkeley and San Jose State Uni-

lips Copeland, Donald Keeffe, and
Donald Zweifel. '

The guest speaker at the event was
Dr. John Foster, chairman of the De-
fense Science Board. His topic was
“What the New Defense World Wil
Look Like.”

Cornelius Vanderbilt Whitney
(1899-1992)

Former National Director Cornelius
V. “Sonny” Whitney died late last year
after a life marked by service to both
AFA and the nation. In addition to two
terms as National Director, he served
as the first assistant secretary of the
Air Force from 1947 to 1949 after
rising to the rank of colonel during
World War Il. He was a true aviation
pioneer, earning his wings and get-
ting his commission as a second lieu-
tenant in the Signal Corps at seven-

AFA was well represented at 1992’s commemoration of the first powered flight at
Kitty Hawk, N. C. Here, Board Chairman O. R. Crawford accepts a flag flown on the
eighty-ninth anniversary from First Flight Society President (and Life Member) Will
Plentl, as (from left) National Director James E. Smith, North Carolina President
William Michael, and Kitty Hawk Chapter President Alton V. Jones look on.

versity, and Chief Pfingston was able
to ccnfer with senior NCOs from local
Air Force units.

Also in California, the General
Doolittle Los Angeles Area Chap-
ter is under new management. Its
new chapter officers include Presi-
dent Ed Reynolds, Executive Vice
President William Brady, Secretary
Lou Kridelbaugh, and Treasurer Sid-
ney Greene. The new officers were
installed by National Vice President
(Far West Region) H. A. Strack, as
were chapter directors Bruce Bauer,
Bud Chamberlain, James Cobb, Phil-
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teen. Between the wars, he founded
Pan American Airways, among other
business ventures.

The February 1948 issue of Air
Force Magazine cites him as a found-
ing father of AFA and credits him with
bringing “an atmosphere of briskness
and effic ency around the new United
States Air Force’s departmental head-
quarters.” The magazine quoted him
as pledging “to do everything in my
power to make [the new Defense
Departmzant’s] unification work.”

The process by which the Defense
Department and the Air Force came

into being would have been much more
difficult without men like Mr. Whitney.

Recognition of Headquarters Staff

Thanks to the generosity of Na-
tional Director and former Chairman
of the Board Jack B. Gross, AFA is
now giving an additional reward to
outstanding performers onits national
headquarters staff. Mr. Gross setup a
fund to be used to reward one em-
ployee each quarter, with one of those
named Employee of the Year. The
quarterly winners for 1992 were Lisa
DeCourcey of the administrative staff,
Doreatha Major of the communica-
tions department, Pearlie Draughn of
the magazine staff, and Susan Rubel
of the membership department. Ms.
Major was named Employee of the
Year.

Have AFA/AEF News?
Contributions to “AFA/AEF Report”
should be sent to Dave Noerr, AFA
National Headquarters, 1501 Lee High-
way, Arlington, VA 22209-1198. ]

Coming Events

March 13-14, Southwest Region
Workshop, Austin, Tex.; March 19—
21, Great Lakes Region Work-
shop, Chicago, Ill.; May 7-9, North
Carolina State Convention, Sey-
mour Johnson AFB, N.C.; May
14-16, South Carolina State Con-
vention, Clemson, S. C.; May 21—
22, Tennessee State Convention,
Nashville, Tenn.; June 4-5, Ala-
bama State Convention, Montgom-
ery, Ala.; June 11-13, Louisiana
State Convention, New Orleans,
La.;June 12, Massachusetts State
Convention, Boston, Mass.; June
18—20, New York State Conven-
tion, Griffiss AFB, N. Y.; June 18—
20, Ohlo State Convention, Mans-
field, Ohio; June 25-27, Oklahoma
State Convention, Okiahoma City,
Okla.; July 9-11, Georgia State
Convention, Columbus, Ga.; July
16—17, Arkansas State Conven-
tion, Jacksonville, Ark.; July 16—
17, Missouri State Convention,
Whiteman AFB, Mo.; July 16-18,
Kansas State Convention, Wichi-
ta, Kan.; July 16-18, Pennsylva-
nia State Convention, Trevose,
Pa.; July 30—August 1, Florida State
Convention, Cypress Gardens, Fla.;
August 5-7, California State Con-
vention, Sacramento, Calif.; Au-
gust 6-7, Colorado State Con-
vention, Colorado Springs, Colo.;
August 13-14, Mississippi State
Convention, Jackson, Miss.; Sep-
tember 13—-15, AFA National Con-
vention and aerospace exhibition,
Washington, D. C.
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Unit Reunions

N. C. ANG Pilots and Navigators

Former North Carolina ANG pilots and navigators
will hold a reunion June 11-12, 1993, at the
Ramada Inn in Charlotte, N. C. Contact: Blaine
Nash, 918 Hartford Ave., Charlotte, NC 28208.
Phone: (704) 523-3054.

Scouting Forces

Scouting Force veterans who served in the 1st,
2d, and 3d Air Divisions, 8th Air Force, between
1944 and 1945 will hold a reunion April 1-3, 1993,
in Kansas City, Mo. Scouting Force veterans of
the 2d Division will also hold a reunion in conjunc-
tion with the 355th Fighter Group May 12-16,
1993, in Cambridge/Steeple Morden, England.
Contact: Lt. Col. E. Richard Atkins, USAF (Ret.),
1304 Cochise Dr., Arlington, TX 76012. Phone:
(817) 261-3007.

Tachikawa AB Personnel

Former civilian and military personnel assigned
to Tachikawa AB, Japan, between 1959 and 1960
will hold a reunion August 23-26, 1993, at the
Peppermill Hotel-Casino in Reno, Nev. Contact:
Whitey Jones, 13769 Endicott Cir., Magalia, CA
95954, Phone: (916) 873-3209

9th Bomb Group

Veterans of the 9th Bomb Group will hold a
reunion September 30—October 3, 1993. Con-
tact: Herbert W. Hobler, 295 Mercer Rd.,
Princeton, NJ 08540. Phone: (609) 921-3800.

14th Air Force Ass’n
The 14th Air Force Association “Flying Tigers,”
which includes the American Volunteer Group

There’s A Job
Waiting For You!

FREE CBSI 486 SX Computer

You can earn $4,000 to $10,000 per month
performing needed services for your commu-
nity from your kitchen table, with a com-
puter. Over the last 11 years we have de-
veloped 20 services you can perform—no
matter where you move to. You can start
part-time and then go full-time. If you pur-
chase our software and business program,
we will give you the computer and printer. If
you already own a computer you may re-
ceive a discount. You do not need to own, or
know how to run, a computer—we will
provide free, home office training. Financing
available.

To receive free cassettes and color literature,
call toll-free:

1-800-343-8014, ext. 764
(in Indiana: 317-758-4415) Or Write:
Computer Business Services, Inc.
CBSI Plaza, Ste. 764, Sheridan, IN 46069
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(1941-42), China Air Task Force (1942—43), and
14th Air Force (1943-45), will hold a reunion May
26-28, 1993, at the Crystal Gateway Marriott in
Arlington, Va. Contact: Bob Lee, 717 19th St. S,
Arlington, VA 22202-2704. Phone: (703) 920-
8384.

29th Bomb Squadron

Veterans of the 29th Bomb Squadron will hold a
fiftieth-anniversary reunion June 17-19, 1893, at
the Holiday Inn in Spearfish, S. D. Contact: Jerry
Junek, 1115 W. Oliver, Spearfish, SD 57783.
Phone: (605) 642-3724.

Classes 58-B, C, and D

Members of Classes 58-B, C, and D are planning
to hold a reunion October 9-11, 1993, in Hous-
ton, Tex. Contacts: Bob Symmes, P. O. Box 472,
Pass Christian, MS 39571. Phone: (601) 868-
2776. Col. Ben Welch, 21st AF/RF, McGuire
AFB, NJ 08641. Phone: (609) 723-0591 or DSN
440-3293.

Readers wishing to submit re-
union notices to “Unit Reunions”
should mall thelr notices well in
advance of the event to “Unit Re-
unions,” Ain Force Magazine, 1501
Lee Highway, Arlington, VA 22209-
1198. Please designate the unit
holding the reunion, time, loca-
tion, and a contact for more infor-
mation.

76th ATS/76th MAS

The 76th Air Transport Squadron and the 76th
Military Airlift Squadron will hold a reunion May
20-22, 1993, in North Charleston, S. C. Contact:
Darrell Parker, P. O. 61101, North Charleston,
SC 29419-0101.

80th Fighter Group

Veterans of the 80th Fighter Group “Burma Ban-
shees” will hold a reunion September 1-4, 1993,
at the Sheraton Hotel in Spokane, Wash. Con-
tact: Dodd V. Shepard, 13123 E. 24th Ave.,
Spokane, WA 99216. Phone: (509) 926-0365.

81st Troop Carrier Squadron

The 81st Troop Carrier Squadron, 436th Troop
Carrier Group (World War 11), will hold a reunion
September 14—16, 1993, in Colorado Springs,
Colo. Contact: G. R, Ammerman, 210 Quail Trail,
Aliceville, AL 35442. Phone: (205) 373-8930.

86th Fighter-Interceptor Squadron

The 86th Fighter-Interceptor Squadron and 79th
Fighter Group will hold a reunion in summer
1993. Contacts: Ronald E. Meinert, 8725

Vanderstel, Newaygo, Ml 49337. Phone: {616)
652-1774. Dick Holland, 2561 Guntley Rd., Philo,
CA 95466. Phone: (707) 895-2136.

310th Bomb Wing

Veterans of the 310th Bomb Wing who served
between 1952 and 1965 at Schilling AFB (for-
merly Smoky Hill AFB), Kan., will hold a reunion
September 30-October 3, 1993, in Portsmouth,
N. H. Contacts: Lt. Col. Nils A. Ohlson, USAF
(Ret.), 7 Evergreen Rd., Hampton, NH 03842-
1116, Phone: (603) 926-2901., Frank Wagner, 17
Carolan Ave,, Hampton, NH 03842-1116. Phone:
(603) 926-6677.

314th Fighter Squadron

Veterans of the 314th Fighter Squadron, 324th
Fighter Group, will hold a reunion July 16-18,
1993, in Seattle, Wash. Contact: Joe Resnik,
3110 W. Lake Sammamish, Bellevue, WA 98008.
Phone: (206) 641-5077.

347th Fighter Squadron

Veterans of the 347th Fighter Squadron (World
War 1) will hold a reunion June 3-6, 1993, at the
Red Lion Hotel in Colorado Springs, Colo. Con-
tact: Col. Andrew W. Freeborn, USAF (Ret.),
5222 Borrego Dr., Colorado Springs, CO 80918.
Phone: (719) 598-8373.

388th Fighter Wing

The 388th Fighter Wing will hold a fiftieth-anni-
versary reunion March 12—-13, at Hill AFB, Utah.
All members of the 388th, past and present, are
invited. Contact: Judy Lemmons, Public Affairs
Division, 388th Fighter Wing, Hill AFB, Utah
84056-5000. Phone: (801) 777-2552,

934th Signal Battalion

Veterans who served in the Korean War in the
934th Signal Battalion, 5th Communications
Group, 1st Radio Squadron, 1st T&C Squadron,
2d Communications Squadron, 2d Radio Relay
Squadron, and 7th Communications Squadron
(1950-54) are planning to hold a reunionin spring
1993. Contact: Richard D. Feiler, P. O. Box 405,
Ardmore, OK 73402. Phone: (405) 657-8601.

Class 43-C

Seeking contact with graduates of Aviation Class
43-C (Moody Field, Ga.) interested in a reunion.
Contact: John L. Maddray, 1601 Amberly Rd.,
Charleston, SC 29407. Phone: (803) 766-8753.

3906th Special Security Squadron

Searching for former members of the 3806th
Special Security Squadron, also known as the
SAC Elite Guard, to help organize a reunion in
summer 1994 or 1995, Contact: MSgt. Donald A.
Quigley, 4855 Iron Horse Trail, Colorado Springs,
CO 80917. Phone: (719) 380-7955 or DSN 560-
5603. "

Bulletin Board

Seeking information on the mission on which Lt.
Oscar James was killed. He was a pilot in the
436th Squadron, 7th Bomb Group, flying out of
India in 1944—-45. Contact: Roberta James
Mandel, P. O. Box 3066, San Rafael, CA 94912.

Seeking information on anyone who flew the P-39
Airacrobra in combat (any unit, any theater).

Contact: Lt. Col Robert L. Brown, USAF (Ret.),
814 Bay Blossom Ave., Sumter, SC 29150.

Seeking contact with anyone who knew Lt.
Charles Gottschalk, pilot of a B-17 reported
missing five hours after departing Goose Bay,
Labrador, on October 22, 1944, en route to Ice-
land. Contact: Lt. Col Robert L. Dean, USAF
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(Ret.), 724 Monmouth Way, Winter Park, FL
32792.Collector and historian seeking AAF
memorabilia from World War | and World War II.
Interested in leather flight jackets, uniforms, flight
equipment, and photo albums. Contact: Jon G.
Cerar, 425 John St., Carlinville, IL 62626.

Seeking contact with anyone associated with
Ephrata AAB, Wash., (1941-49). Collecting in-
formation, anecdotes, photos, or mementos for a
comprehensive history of the base and for future
reunions. Contact: Pat Dunston, 97 Rd. 18.5
N. E., Soap Lake, WA 98851.

Seeking information on the following members of
Capt. Desmond Albright’'s B-24 crew who
served with the 513th Squadron, 376th Bomb
Group, 47th Wing, 15th Air Force, at San
Pancrazio, Italy, July 1944 to March 1945, 1st
Lts. Robert Garrison, copilot; Robert Belgrave,
navigator; Charles Walker, bombardier; TSgts.
Frank Giljim, flight engineer; Charles Nace, radio
operator; and William Walford, waist gunner.
Contact: Walter E. Michener, 2012 Malabar Lakes
Dr., Palm Bay, FL 32905.

Seeking information on the whereabouts of Terry
Tinter, who served at Spangdahlem AB, Ger-
many, from January 1987 to 1991, Contact: Rob-
ert Blahnik, 4118 Florida Dr., #136, Rockford, IL
61108-7765.

Seeking a USAAF patch for the 400th Bomb
Group (B-24), which was stationed at Charleston

“AAF, S.C., in 1943-44. Contact: Edward W.
Hardy, 1129 Onondago St., Pittsburgh, PA 15218-
1123.

Seeking contact with Bernard M. “Mike”
Hornbrook. He was stationed with USAF at RAF
Chicksands, England, from 1962 to 1963. He is
originally from Knoxville, Tenn. Contact: Marga-
ret Gibbs, 1 Medway Close, Kings Heath,
Northhampton NN5 7PD, England.

Seeking contact with Weather Service veterans
and those now serving in Air Force weather units
(AWS, Majcom, ANG/AFRES, Recon.) Contact:
Air Weather Assn., 5301 Reservation Rd.,
Placerville, CA 95667-3745.

Seeking contact with Melvin Sinquefield, 483d
Bombardment Group Association. His last known
address was in California, Contact: Guy Venier,
13185 Picadilly Dr., Sterling Heights, MI 48312.

Seeking information on pilot John “Slip”
Madigan, kiilled in action during World War Il
Trying to find particulars, such as the date he was
killed, where, plane number, and unit, so a dupli-
cate model of the aircraft can be made. His home
town was Queens Village, N. Y. | recall that he
was killed flying over the Ploesti oil fields. Con-
tact: William Pierce, 2020 Arundel Pl., Mount
Pleasant, SC 29464,

Seeking contact with members of the 38th Troop
Carrier Squadron from the time of activation, at
Patterson Field, Ohio, until July 1943 at
Laurinburg-Maxton AB, N. C. A Captain Morton
flew four of us to Pope Field, N. C. where | joined
the 75th Squadron. Contact: Robert C. Richards,
266 Woodlawn Dr., Tipp City, OH 45371.

World War Il researcher would like to hear from
ex-crewmembers of an 8th Air Force 401st Bom-
bardier Group B-17, Hells Henchmen. Contact:
Mike Merryman, 2613 Foron Rd., Centralia, WA
98531.

Seeking information on John and Lou Mourn-
ing. They were at Vance AFB, Okla., in 1968.
Contact: Ellie Coote, 25 Arrowhead Rd., Oak-
land, NJ 07436.

Seeking information on Sgt. Dale Randall, 13th

Service Squadron, 10th Service Group, USAAF,
stationed at Fort Dix, N. J., in September 1943
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N Oow you

can take your
clubs with you on
any trip and be
ready to hit the
fairways. Clubs
have the look, feel
and play of con-
ventional clubs.
Stores in any
overhead luggage
compartment.

Set includes
irons 3-9, pitching
wedge, putter,
and your choice
of any two
woods 1-5. Sand
wedge optional.
All club heads are
perimeter-weighted,
first quality cast
stainless steel.
Special Shaft-Lock
system assures
fast assembly
and rugged
performance.

Specify right or
left hand, men’s or
ladies styles.

before going overseas. He furnished transporta-
tion for me, September 9, 1943, to Quartermaster
Depot, Philadelphia, Pa., upon my appointment
as warrant officer. Contact: Floyd M. Black, 1356
Skyridge Dr., Crystal Lake, IL 60014-8933.

Seeking contact with anyone previously stationed
at Hahn AB, Germany, in civil engineering. Any
photos, history items, or stories may be published
in “Hahn CE Yearbook.” Contact: SSgt. Brian K,
Zimmerman, Box 4382, APO AE 09109.

Author needs all types of personal stories, pho-
tos, other documentation, concerning your duty
and liberty time in Japan during 1940-60. Ma-
terial will be returned after copying. You will be

To order, call AFA Member Supplies

credited in the book for information you give.
Contact: Capt. Gordon R. Shevis, USAF, 2400
Porto Rica, Alamogordo, NM 88310.

Collector seeks patches (subdued or color) from
flying USAF, ANG, or AFRES units. Contact:
Steve G. Freston, 1806 S. W. 3d St., Lee’s Sum-
mit, MO 64081-1705.

Collector seeks military payment certificates for
five cents to $20 notes from 1946 to 1973—
Series 46~ to 692 (Vietnam). Will trade or buy
notes for collection. Not redeemable by the US
government, only of interest to collectors or as
souvenirs. Contact: Nick Schrier, Box 60104,
Sacramen:o, CA 95860.
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Bulletin Board

Seeking patches or pocket devices for the follow-
ing: Airways and Air Communications Service,
5th Air Force, 315th Air Division, Continental Air
Command, 10th Air Force, NATO, 6th Allied Tac-
tical Air Force, and Land Forces Southeastern
Europe. Contact: MSgt. Gerald M. Johnson,
USAF (Ret.), 1005 Harbor Cove, Ocean Springs,
MS 39564.

Seeking contact with Harold Buffo, aerial pho-
tographer who flew out of Africa and ltaly. He
lived in Lansing, Kan. Contact: Kenneth D.
Hinman, VA Medical Center, 1030 Jefferson Ave.,
Memphis, TN 38104.

Seeking contact with two airmen, Mutt and Jeff,
who were in my hut with 509th Bomb Squadron,
351st Bomb Group, four months before V-E Day.
They worked in headguarters in the personnel
section. SSgt. Mutt was six feet tall and had a
mustache. Jeff, an amateur artist, was a buck
sergeant. Contact: TSgt. Abe Rubel, USAF (Ret.),
2016 Restington Ln., Memphis, TN 38119-6856.

Seeking information on and photos of my father,
1st Lt. Rodney Smith, who waskilled inan F-100
atEngland AFB, La., March 16,1961, He was inthe
613th TFS. Previous assignments were Moore
AFB, Tex., Greenville AFB, Miss., Luke AFB,
Ariz. (August 1960), and Nellis AFB, Nev. (Octo-
ber 1960). Contact: Scott Josey, 7314 Muirfield
Valley Ln., Houston TX 77095.

Avid collector wishes to purchase new or used
military fire department patches. Contact:
James P. Bart, P. O. Box 461, Cheektowaga, NY
14225.

Seeking information on Lt. Col. Jean B. Pitner,
formerly with the 41st Troop Carrier Squadron in
Vietnam, flying C-130s into Cam Ran Bay Naval
Station. His last known address was in San Fran-
cisco, Calif. He may have been transferred to
Korea. Contact: Arthur L. Harrison, 5817
GCopperwood, Apt. 1123, Dallas, TX 75248.

Seeking information on Sgt. Robert Schelby,
who served on Saipan with the 500th Bomb Group,
73d Bomb Wing. He was a radio operator on a
B-29 that ditched near Japan. Contact: Eugene
S. Bartels, 5830 Eastbrook Ave., Lakewood, CA
90713.

Collector seeking patches from the 27th, 71st,
and 94th Tactical Fighter Squadrons and the
1st Tactical Fighter Wing, Langley AFB, Va.
Also seeking contact with any F-15 pilots sta-
tioned at Langley AFB. Contact: Thomas Mont-
gomery, 412 S. Devinney St., Lakewood, CO
80228.

Seeking information on A1C Anthony J. Sa-
doques and A1C Joseph A. Lello, They served
with my husband, Donald J. Hingle, while he was
stationed in Portsmouth AFB, N. H., in the 1950s.
Contact: Anne Hingle, 5731 Wright Rd., New
Orleans, LA 70128.

Seeking information on Col. Bud J. Peaslee from
September 1943, when he left the 384th Bomb
Group, to June 1944, when he organized the
Scouting Forces. Also seeking information on his
activities from December 1944 to April 1945 with
the 25th Bomb Group and the details of his
prewar assignments and postwar activities. Con-
tact: Lt. Col. E. Richard Atkins, USAF (Ret.),
1304 Cochise Dr., Arlington, TX 76012,

Seeking contact with Col. Robert H. “Whip”
Damico, former commander of the 49th FIS at
Hanscom Field, Mass., in the early 1950s. His
F-86Dis being restored, and information is needed
onthe markings. Contact: Lt. Col. Henry L. Marois,
Jr., USAF (Ret,), 360 Pinellas Bayway S., Unit E,
Tierra Verde, FL 33715,
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Retired RCAF airman would like to exchange
Canadian and USAF squadron crests for UN
and NATO enameled pocket badges. Also have
RCAF/CAF flying jackets and flight suits for ex-
change. Contact: Gordon Biss, Site 50, Comp.
19, R. R. 1, Comox, British Columbia V9N 5N1,
Canada

Seeking information on Aviation Cadet Gene W.
Poland. He was in pilot training Class 44-F, at
Independence AAB, Kan. He was killed in a mid-
air collision during night training. Contact: Jacob
Warren Hamm, Rte. 1, Box 159, Pratt, KS 67124-
9801.

Seeking contact with Lt. Matthew J. Beebe. He
last known address was in Mississippi or Louisi-
ana. Contact: John Crocker, 100 Glenn Dr.,
Goldsboro, NC 27530.

in order to develop a roster, | am seeking names
and addresses of Class 42-E graduates who
attended at Tulare, Calif., Merced, Calif., Luke
AFB, Ariz., or Stockton, Calif. A copy will be
mailed to each respondent. Contact: Donald W.
Brennan, 1848 Elevado Ave., Arcadia, CA 91006-
1709.

Seeking information on Warren lcenhaur, who
served at Larson AFB, Wash., during the late
1950s. Contact: Kevin Spelts, 801 N. E. 183d,
#2, Portland, OR 97230-7167.

Serious collector seeks assistance in obtaining
any type of patch or badge (cloth or metal) per-
-aining to USAF Security Police, regardless of
zime period, condition, or authorization. Contact:
Louis C. Nicastro, P. O. Box 73320, Fort Bragg,
NC 28307.

Seeking information on the 4750th Test Squad-
ron, 475th Test Squadron, and 4484th Fighter
Weapons Squadron to be used in a unit history
of the 84th Test Squadron. Contact: Capt. Michael
DeKam, USAF, 839 Suwanee Rd., Tyndall AFB,
FL 32403-5435,

Seeking career information on Richard Wood, a
student at Jackson State College, Miss., in 1956
before joining the US Air Force. Contact: Brenda
Brooks, 4421 Mission Ave., F209, Oceanside, CA
92057.

Seeking contact with USAF ex-servicemen for a
book on bombings on Cambrai, France, during
World War . Contact: André Verriez, Saint Cloud,
Rue de Carnieres, 59400 Cambrai, France.

Seeking information on Lts. A. W. Robertson,
Herbert E. Rice, R. E. Waller and L. H. Douthit.
All were pilot graduates in the mid-1920s. Con-
tact: Col. William L. Evans, USAF (Ret.), 4390 N.
125 W., Ogden, UT 84414.

Author seeks F-16 photographs and transpar-
encies-particularly of aircraft cperated by foreign
nations, ANG aircraft, and now defunctaggressor
squadrons. May be used in F-16 in Action, being
rewritten for Squadron/Signal Publications. Con-
tributors whose pho:os are used will be compen-
sated with a copy of the book. Contact: Maj.
Richard M. Cole, USAF (Ret.), 5549 Winford Ct.,
Fairfax, VA 22032-4017.

Seeking examples of air-to-ground codes and
ciphers from World War |l to Vietnam (Syko to
‘Whiz Wheel). Contact: Fred Wrixon, 214 N. 7th
St., Martins Ferry, OH 43935.

Collector seeks flight scarves, patches, and stick-
ers from all squadrons and wings that have oper-
ated F-111A/D/E/F/Gs, EF-111As, and FB-111As.
Willing to trade scarves from the 55th Fighter
Squadron, 715th Bomb Squadron, and 390th
Electronic Combat Squadron for other F-111

scarves. Also seeking a 55th FS seventy-fifth
anniversary patch. Contact: Curtis J. Lenz, 32
June St., Nashua, NH 03060-5345.

Seeking contact with former members of the
460th Tactical Reconnaissance Wing, Tan Son
Nhut AB, South Vietnam, February 1966 to Au-
gust 1971. Photos and personal stories are needed
for comprehensive unit history, Contact: Bill
Spidle, 5008 Sparrows Point, Plano, TX 75023.

Seeking contact with or information on Ronald
Byrd, an Air Force veteran from Virginiawho was
stationed at Brize Norton and Upper Heyford,
England, from 1953 to 1955. He is approximately
sixty years old. Contact: Hilary Jane Aldis, 3
Moody Rd., Hill Head, Fareham Hants, PO14
2BP, England.

Seeking World War Il veterans of the 81st Fighter
Squadron, 50th Fighter Group (P-47s). Personal
accounts and photograph copies are needed for
a unit history. Information on Joe Wilkinson, shot
down June 10, 1944, is also needed. Contact:
Robert Wilkinson, Rte. 1 Box 696, Saint Matthews,
SC 29135.

Seeking contact with museums needing a World
War Il Norden bombsight. To be eligible, the
recipient must not already have a Norden bomb-
sight, must be an established institution expected
to remain in existence permanently, and must
safeguard the bombsight and display it under
suitable security. | also have a Bombardiers’
Information File, the “bible” of World War Il and
Korean War bombardiers. It can be donated with
the bombsight. Contact: Capt. Reginald H.
Thayer, Jr., USAF (Ret.), 15 Closter Rd., Pali-
sades, NY 10964.

Seeking serial numbers and photos of the air-
frames of four dismantled Me-262 jet aircraft.
This information is required for a book on cap-
tured enemy equipment, War Prizes. Contact:
Norman Malayney, 519 Semple St., Pittsburgh,
PA 15213-4315.

Collector wants to trade colored slides and pho-
tographs of any type of military aircraft. Contact:
Demet Duyar, TBMM Bloklari, B-Blok, 1, Telsizles,
Ankara, Turkey.

Seeking contact with Debbie Rubenstein. Her
father, Colonel Rubenstein, was stationed at Lang-
ley AFB, Va., from 1969 to 1970. Contact: Kathy
Riley Crawford, P. O. Box 1945, Anna Maria, FL
34216.

Seeking contact with anyone who can lend good
quality photographs, negatives, or color slides de-
picting the mission markings on 305th ARW EC-
135Ls #61-0269 and #61-0283 following their
involvement in Desert Storm. | believe these
markings were removed shortly after their return
to Grissom AFB, Ind., in March 1991. Contact:
Robert Archer, 36 Longacre Gardens, Bury St.,
Edmunds, Suffolk IP33 2DX, England.

Seeking identification models of aircraft from
World War Il to present, all scales and countries
of issue; Kix Cereal promotional 1/432 aircraft
modeis; and Wings cigarette cards and albums
depicting aircraft. Contact: James A. Dorst, 115
Beach Rd., Hampton, VA 23664-2054.

Seeking contact with graduates and nongrads of
1947C starter training at Randolph AFB, Tex.,
September 1946, The class was known as the
“Guinea Pigs.” Contact: William R. Forrester, Jr.,
304 Lynch St., Edgefield, SC 29824-1238.

Seeking information and history on Birch Mili-
tary Airfield near Colchester, England. Also seek-
ing contact with members of the following units
that visited Birch between 1942 and 1945: 13th
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Repilacement Control Depot Squadron, 308th
Station Complement Squadron, 315th Station
Complement Squadron, 843d Engineer Aviation
Battalion, 846th Engineer Aviation Battalion,
852d Engineer Aviation Battalion, and 862d En-
gineer Aviation Battalion. Contact: P. R. Trout,
203 Grove Rd., Tiptree, Nr. Colchester, Essex
C05 0JB, England.

Seeking contact with German survivors and Ameri-
can airmen who participated in a World War Il
rescue of crewmen from the destroyer Roma on
September 10, 1943. B-24 Liberators were also
involved. All the German crewmen and sixty-nine
Italian seamen were taken to San Raphael, Italy,
at noon the following day. Contact: George R.
Delgado, 1820 Delki St. N. W., Palm Bay, FL
32907.

Seeking contact with a pilot who crashed in
Laos in August or September 1965. The plane
went down in the province called Houaphanh or
Samneoun, close to the North Vietnam border.
The pilot ejected and landed in a field. My father
hid him in a field for half a day. My father was
short, bald, and stout, with a very red face, and
wore a red sash around his waist. The pilot was
rescued by helicopter. Contact: Phong Lor, E1203
Longfellow, Spokane, WA 99207.

Seeking information on Lt. William “Bill” Jake-
way, an Army Airways Communications Service
officer who arrived in the CBI theater in June
1945, He was a member of Cohn's “22 Tigers”
platoon and attended the University of lowa in
1943. Contact: 1st Lt. John W, Hardebeck, 7430
Jackson Dr., San Diego, CA 92119.

Seeking contact with members of the 36th, 48th,
50th, and 406th Fighter Groups for a book on
the Republic P-47 Thunderbolt. Stories, histori-
cal material, and photos of their units during
combat in World War Il are needed. All material
will be copied and returned. Contact: William N,
Hess, 11706 Meadowtrail Ln., Stafford, TX 77477.

Seeking contact with relatives of former military
personnel who served with the 2d Air Division,
8th Air Force, during World War Il. The 2d AD was
stationed near Norwich, England, from 1942 to
1945 and made bombing raids over Europe. Con-
tact: Billy Sheely Johnson, President, Heritage
League of 2d Air Division, 600 Sandhurst Dr.,
Petersburg, VA 23805.

Seeking old issues of Air Force Magazine from
the early 1950s to the late 1960s. Contact: Pete
Hjelmstad, Jr., 237 Shirley St., Waco, TX 76705.

Seeking information on Charles D. Wilson, who
was stationed with the 433d Tactical Fighter
Squadron, 8th TFW, Ubon RTAFB, Thailand, in
1968. His home at the time was near Corinith, Ky.
His last known duty was at George AFB, Calif.
Contact: Wendell Wray, Rte. 2, Box 145, Quincy,
IL 62301, .

If you need Information on an in-
dividual, unit, or aircraft, or if you
want to collect, donate, or trade
USAF-related items, write to “Bul-
letin Board,” Air Force Magazine,
1501 Lee Highway, Arlington, VA
22209-1198. Letters should be
brief and typewrltten; we reserve
the right to condense them as
necessary. We cannot acknowl-
edge receipt of letters. Unsigned
letters, items or services for sale
or otherwise intended to bring in
money, and photographs will not
be used or returned.-THE EDITORS
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Will your résume get you the int

AFA will prepare
a résume that...

e makes your objective
clear.

® uses terminology civil-
ian employers will
understand and appreci-
ate — free of military-
oriented “buzz words.”

® avoids reading like a
job description.

® conveys your accom-
plishments to a prospec-
tive employer and shows
how you can contribute
to the team.

e communicates the
information in a format
that is best suited for
your experience and
qualifications.

The content of a
résumé is what will get
you an interview. It is the
single most important
paper in your life when
you're looking for a job.

The cost? $160.00 for a
complete résumé; $50.00
for a critique of a résumé
you've already written.
And, as with all AFA
services, your satisfac-
tion is guaranteed!

For complete details,
call AFA's Customer
Service Office 1-800-
727-3337 or write:

Air Force
Association
Attn: Member Services

1501 Lee Highway
Arlington, VA 22209

Look Your Best...

...with these quality products
100% satisfaction guaranteed!

AFA Polo Shirt -
the finest available!
100% mesh cotton
shirt, embroidered
with AFA logo in full
color. Unisex sizes,
M, L. XL. Choose
red, white or blue.
$27.00

AFA Baseball
Caps - Durable
polyester caps are
made in the USA.
Mesh or full crown,
available in blue,
white, red or khaki.
$8.50

Yours FREE with
each order —
AFA Flag Pin!

For immediate delivery,
call AFA Member Supplies,
1-800-727-3337, ext. 4830

93



VVe all know that life is filled with difficult deci-
sions, tradeoffs, and compromises. But providing for
your family with life insurance that you can afford
doesn’t have to be one of them. AFA’s Decreasing
Term Life Insurance plan will help you secure your
financial future at a fixed, firm, and affordable price.

AFA’s Decreasing Term Life Insurance plan offers
just what financial planning experts recommend:
term life insurance protection, pure and simple.
With no hidden costs. No rising premiums. And
because there’s no investment feature added in, you
buy only the pure insurance protection your benefi-
ciaries need.

That’s why thousands of AFA members — people
just like you — are turning to their Association for a
proven way to provide for their families. Join them
today and you’ll receive...

e Choice of Coverage Levels — You can request a
range of benefits under the Standard, High Option,
and High Option Plus plans — up to $200,000,
$300,000, or $400,000, depending on your needs.

* Low-Cost Dependent Coverage.

* Disability Premium Waiver — If, prior to your turn-
ing age 60, you become totally disabled and the
disability lasts for at least nine months while your
coverage is in force, you may apply for the disability
waiver of premium benefit. Upon approval, your
coverage will remain in effect without further premi-
um payment on your part, for as long as you
continue to be totally disabled and are otherwise
eligible for coverage...up to age 80!

® Professional Administration — AFA’s insurance
programs are administered by the Association’s
experienced professional insurance staff.

* Convenient Payment Options.

Don’t compromise your family’s future.
Enroll today!

AFAS Decreasing Term Life Insurance

Schedule of Benefits

Attained High ~ High Standard  Each
Age  Option Plus Option Plan Spouse Child

20-24 S-liﬂ(l‘l]'uﬂ = $S00.000°  $200000  $50,000 $5,000

57 350,000 - 262500 175000 50,000 5,000
B4 250,000 - IR7,500 125,000 40,000 5,000
8539 20,000 135,000 80,000 30,000 5,000
4044 100,000 = 75,000 50,000 20,000 5,000
4549 B0,000 45,000 40,000 10,000 3,000
054 40,000 = 30,000 20,000 7,500 5,600
S5-58 2RO00 = L1006 14,000 5,000 5,000
54 A8000 = 18300 4,000 3,000 5,000
15369 - 8,000 6,000 4,000 2,000 5,000
70-74 5,000 8,750 2,500 1,000 5,000
bitnd) 4000 3,000 2,000 1,000 5,000

Bi-54 = 3.000 2250 1,500 1,000 5,000

Eligibility. All members of the Air Force Asscciaon under age 65
are eligible to adply for thzs insurance. Orce you're insured, you may
retain this coverage until you reach age 85.

Effective Date of Coverage. All certificates are dated and take
effext on the lag day of the month in which the application for cover-
age is approved. ATA insarance coverage runs zurrently with AFA
membership, and is written in conformity with the insurance regula-
tiors of the sate of Mimnesota,

Termination of Coverage. Other than your attaining age 85, your
coverage can only be termmnated .f a) you are no lenger an Air Force
Association meraber in good standing, b) you do not pay your premi-
um or ¢) the AFA master policy is discontinu=d.

Exeeptions & Limitations. Benefits for sticide or death as a result

of intentionally se/f-inlicted injuries (while szne or :nsane) will not be
effective vniil coverag= has been in force for Z2 months.



To be completed by member:

Your name:
Last/First/Middle

Address:
Number and Street/City/State/Zip

Daytime Phone: Social Security #: Date of birth: Heighu: Weighu
Area code/Number Month/Day/Year

Primary beneficiary:
Name/Relationship

Secondary beneficiary:
Name/Relationship

In the past twelve months, I [J have [J have not used any tobacco products.

This insurance can only be issued to AFA members. Please check the appropriate box below:
DT enclose $25 for annual AFA membership dues (includes $18 for subscription to Air Force Magazine). [ I am currently an AFA member.

Please issue coverage as follows: [J Member Only [ Member and dependents

(Please select your preferred payment frequency and indicate the correct premium amount.)

Plan of Insurance Standard High Option High Option Plus
Member Only w/Dependents Member Only w/Dependents Member Only w/Dependents
Monthly Government allotment. I enclose 2 months O $10.00 O #1250 O $15.00 O $17.50 O $20.00 O $22.50

premium to cover the necessary period for my allotment
(payable to Air Force Association) to be established.

Quarterly. I enclose amount checked. O $30.00 O $37.50 0 $45.00 O $52.50 O $60.00 O $67.50
Semi-Annually. I enclose amount checked. O $60.00 0O $75.00 O $90.00 0 $105.00 1 $120.00 [ $185.00
Annually. I enclose amount checked. 0O $120.00 0 $150.00  $180.00 O $210.00 0 $240.00 [ $270.00

Tam currently insured under the [J Standard [J High Option Plan. My certification number is
Please increase my coverage to the (] High Option [ High Option Plus Plan.

O Monthly Government allotment. I enclose 2 months premium to cover the necessary period for my allotment (payable to Air Force Association) to be established.
[J AFA Visa or AFA MasterCard No, Expiration date OMonthly O Quarterly [ Semiannually O Annually

Names of Dependents to be insured, relationship, DOB, height, weight

The following questions should be answered for you and any dependents for whom you are requesting coverage:

1) Have you been hospitalized during the preceding 90 days? (I Yes I No
2) In the past three years, have you received treatment or been told you had:
a. cancer, leukemia, Hodgkins Disease, or other associated malignancies? O Yes (] No
b. heart disease, stroke, or other cardiovascular disease? O Yes O No
3) Within the past two years, have you had persistent cough, pneumonia, chest discomfort, muscle weakness, unexplained weight loss of ten pounds or more, swollen glands,
patches in mouth, visual disturbance, recurring diarrhea, fever, or infection? [J Yes [J No
4) Has any applicadon made by you for life or health insurance been declined, postponed or issued other than as applied for? [ Yes [I No
5) Are you receiving, entitled to receive or would be entitled to receive upon timely application any benefits due to sickness or injury (other than medical expense benefits)
under any private policy or plan or government program, whether insured or non-insured? (] Yes [J No

If you answered “Yes” to any of the above questions, please give the names of the persons to whom your answer applies and provide details, dates, diagnosis, treatment and
the names and addresses of the health care provider(s) and hospital(s). Use additional sheets of paper if necessary.

Information in this application, a copy of which shall be attached to and made a part of my certificate when issued, is given to obtain the plan requested and is true and complete to the best of my knowledge
and belief. I agree that no insurance will be effective until a certificate has been issued and the initial premium paid. T understand that the coverage will not becorne effective until approved by MetLife.

Tunderstand that if on the Effective Date I am not eligible for such insurance by reasons of (i) age or (i) membership status, insurance will not become effective on my life. “Hospitalized” means inpatient
confinement for: hospital care, hospice care, or care in an intermediate or long-term care facility. It also includes outpatient hospital care for chemotherapy, radiation therapy, or dialysis treatment.
Autherization to furnish medical information

For underwriting and claims purposes, I hereby authorize any physicians or other medical practitioner, hospital, clinic or other medically related facility, insurance company, or other organization to
furnish MetLife, on my behalf, with information in his or its possession, including the findings, related to medical, psychiatric or psychological care or examination, or surgical treatment given to the
undersigned. The authorization shall be valid for two years. A photocopy of this authorization shall be considered as effective and valid as the original.

Member’s Signature Date 19
Send application with remittance to: Insurance Division, AFA, 1501 Lee Highway, Arlington, VA 22209-1198 Phone Number: 1-800-727-3337 3/93

Please Retain This Medical Information For Your Records

Metlife’s Consumer Privacy Notice - Information Practices

The Underwriting Process: MetLife (hereinafter “we”) will evaluate the information given by you on this enrollment form and tell you if we cannot give you the coverage you asked for. We will also
tell you in general terms the reason for our decision. Upon written request, more specific reasons will be given to you.

Information Collection: This enrollment form is our main source of information. To properly evaluate your request for coverage, we obtain additional medical data from third parties about any per-
son to be insured. For instance, we may ask physiciins, hospitals, or medical care providers to confirm or add to the medical data you have given us.

Information Disclosure: In most cases, the information we have about you will be sent to third parties only if you authorize us to do so. In some cases where disclosure is required by law or necessary
to conduct our business, we may send the information to third parties without your consent.

A and C tion Information: Upon writien request, we will make information we have about you available to you. You have certain access and correction rights with respect to the informa-
ton about you in our files.

Further Information About our Practices: Upon written request, we will send you more information about our underwriting process and your access and correction rights. Also, upon your written
request we will give you more information about the circumstances under which we will disclose the information about you to third parties without your authorization. Please write MetLife at the follow-
ing address about these matters:

Metropolitan Life Insurance Company, One Madison Avenue, New York, NY 10010-3650
4570-Gl-MetLife




Fun and. GAME S TIME! WE CON-
TINUE TO BE AMAZED ¢ AMUSED BY
THE TRUE (MAYBE SL/IGHTLY
EMBELLISHED) STORES THAT
COME EFROM OULR. READERZ |

=

Bob Stevens'’

"There | was...

SCENE: A 8AC BASE SPORTING THE
THEN-NEW._B-47s WITH JATO (JET
AccioTED TAKE-OFF ) BOOSTERS.
SHOOT ! LOOKIT TUHOSE
SHOW-OFF2 WITH THEIR
ROCKETZ [

YEAH.. an HERE
WE AKE STUCK.
WITH THESE

6 I#p L-20% |

TLEN  ON A DAY WHEN THE B-47
WING WASZ IN FLlL.L ARRAY ON THE
RAMP, " RED DOG LEADER" LEAPED

OFF!

SCRAMBLE
ONE!

THE 1-20 HAPPENING FALLS INTO
THE "CLAGSIC'CATEGORY —

Z KNOW NOW,WE'LL RUN
HOW WE THE IGNITER
CAN PUT WIRES TO THE
TUOBCCLOWNS || | cOoCKPIT 4n...

BUT, HARRY.,
SMOKE
FLARES?

— SEEN ON A LONG MAC HAUL S

AIR FORCE Magazine / March 1993



REMEMBER HOW THE
PEACE DIVIDEND WAS EARNED?

While the Cold War had its price, the
alternative would have cost much more than
money. Now, as defense expenditures ramp
down, it is imperative that America keep her
defenses strong. More than ever, we must
maintain adequate capability with a reduced,
but high quality force.

This is precisely the strength of America’s
F-22 Advanced Tactical Fighter.

The F-22 has the remarkable ability to clear
the 21st century airspace of enemy aircraft and
protect friendly forces, while keeping ownership
cost low.

It arrives in theater ready to fight using airlift
requirements that are less than half of those

currently in the inventory. It also requires fewer
support personnel. Once airborne, the F-22
dominates anything in the sky through low
observability, advanced avionics, supercruise,
thrust vectoring, and revolutionary F119 engines.

Because of the F-22, the United States’
ability to achieve and maintain air superiority in
the 21st century is secure and affordable.

CKHEED + BOEING
ERATT & WHITNEY



You're Pushing Mach 1,
In Total Darkness
At 200 Feet. A —

McDonnell Douglas F-15E—a
fighter with avicnics so advanced,
it can elude adversaries by
flying incredibly fast

at alarmingly low altitudes.

The F-15E is the world’s
premier multirole fighter.

It was instrumental in
 destroying Scud missiles

and launchers during

Desert Storm.

.
And it's just one in a long

4 line of McDonnell Douglas

success stories—from the

revolutionary C-17 to

the dependable

Delta Rocket.

It’s this

record of proven performers that has made

us a world leader in aerospace technology.

MCDONNELL DOUGLAS
Performance Above And Beyond.

£ 199z MeDuonell Douglas Comporation




