


Now there’s an entirely new class of bomb,
missile and pod Ejector Release Units (ERUs). EDO
Government Products Division is buudlng them””

The Federal Repubhc of Germany,f; the_ first

every Tornado in German Luftwaffe an Marlrre
squadrons will be at a sugmflcantly hlgher state .
of tactical and combat readmess each wali be i
equipped with as many as 2] of these new
ERUs. They’re Tornado’s Claws.

‘Yes, Tornado—an extraordinary muln-roie
combat aircraft built by Panavia Aircraft GmbH

Tornado’s Claws were developed by EDO
through extensive internal R & D programs. - -
Their patented features increase the reliability, .
accuracy and safety of weapons delivery
systems to levels higher than ever before
achievable.

They improve tactical readmess—-by reduc-- -
ing turnaround time; by completely eliminating.
laborious, often inaccurate manual loading
operations; and by dramatically reducing
maintenance and downtime requirements,

Right now, EDO stands ready to
demonstrate how every high-performance air-
craft in the Free World today, operational
or planned, can be similarly clawed.

Tornado’s Claws by EDO

For more information, contact:

Director of Marketing

EDO Corporation, Government Praducts Division
College Point, New York 11356 L
Telephone (212] 445-6000. Telex: 127431.

GOVERNMENT
PRODUCTS A
DIVISION

CORPORATION

\Where Technological Innovation Becomes Reallty.
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rs later
only one.

= \\1en the Harrier entered service in
19691t was the only operational vertical/short
take-off and landing airplane in the world.
[t was the only airplane that could lift
straight into the sky without using a runway.
It was the only airplane that could stop
in flight, fly backwards, and display a
)N maneuverability vastly greaterthanthat

of any potential foe.
. The secret behind the Harrier is
8 the Rolls-Royce Pegasus engine.

Its the only one of its kind, not
because noone else has tried to develop
one, but because no one else has ever
made aV/STOL engine that works.

So that ever since 1969, in the
Harriers of the British Navy and Air Force, in
the Matadors of the Spanish
Navy, in the AV8As of the US. |ROLLS
Marines and in the new AV8Bs
under test in the US, youll stil
find only one name on the engine.

Rolls-Royce.

ROYCE

ROLLS-ROYCE INC, 375 PARK AVENUE, NEW YORK, NEW YORK 10022.
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AN EDITORIAL

Reflections on a Failed
Mission

S THIS is written, we are just completing thirty-five years

of observing and commenting on the Washington scene,
primarily from the viewpoint of national defense but with due
regard, we trust, of the fact that defense and military affairs do
not exist in a vacuum but rather are the product of the interac-
tion of countless countervailing forces.

By and large, we must confess, it has been three and one-
half decades of taking the dim view. This, we suppose, is a
built-in hazard of the occupation. By its very nature, the mili-
tary world is not a subject that lends itself to optimism. Quite
the reverse, in fact. It is a world of worst cases, of selecting the
lesser of several evils, a world wherein violent death and de-
struction cannot be excluded and are, in fact, more often than
not essential to success.

At the same time, it is also a world of planning for events that
never happen and where the not happening may be initselfthe
true measure of ultimate effectiveness. In a democracy, the
military is a world of anomalies wherein the noblest values of
individual freedom are defended by a social structure that in-
ternally is autocratic, hierarchical, bureaucratic, and undem-
ocratic. It is a world of orders given and orders followed, even
unto death. Above all, it is a world in which much depends
upon sheer luck—bad as well as good. The phrase "fortunes of
war" is an apt one.

All ofthe above, and more, it seems to us, came together in a
tragic and ill-fated way in the failed attempt to rescue the
American hostages held prisoner in Tehran. While not a mili-
tary operation in the technical and diplomatic sense, it was
classically military in the planning, in the execution as far as it
went, and in the very decision to end it so sadly and frus-
tratingly in the desert sands. Only a military organization could
have planned it. Only a military organization could have car-
ried it out. Only a military organization could have canceled it.
It was classically military, even in the fact that the responsibil-
ity for failure was taken stoically by the highest military leader-
ship.

By the time this commentary is read it is unlikely that much
will have been added to the public record of the rescue. No
matter. Risk taking is strongly in the American tradition, both
civilian and military. The men who took part in the mission
knew the risks and accepted them voluntarily. That things
didn't go right takes nothing from their heroism,

Searching for scapegoats likewise is in the American tradi-
tion. Americans are traditionally so confident in themselves, in
their technology, in their equipment, in their planning, that
when things go wrong it must be someone's fault, someone
who must be searched out, pinpointed, and punished in some
fitting manner. The examination of what happened in Iran must
be exhaustive to be sure. Much will be learned thereby that will
have application for the future. But little purpose will be served

in confusing the need to find out what went wrong with finding
out who did wrong. Responsibility should not be confused with
blame.

In our view, if anything was marginal in preparing for the
mission it was in the plan itself and in the decision to make a
rescue attempt at all. Certainly the pressure to “do something”
was building, pressure exacerbated by the political facts of
life in a Presidential election year. There was also the pressure
of time in the sense that the best combination of weather and
the length of the desert night permitted only a relatively short
period in which to carry out the operation with maximum
safety. The plan itself was complicated and, in the view of
some, risky. Certainly a lot had to go right for it to succeed—
the first rendezvous in the desert between the six Air Force
C-130transports flying in via Egypt and the eight Navy RH-53D
helicopters coming in from the carrier Nimitz, the airlift to the
mountain assembly point near Iran, the ground assault on an
occupied and guarded embassy in the middle of a hostile city,
the helicopter withdrawal of both prisoners and rescuers with
the attendant mortal risk to friend and foe alike, and eventually
the long flights back to safety.

Yes, a lot had to go right, but on the face of it the strongest
links in the expected chain of events would appear to be the
airborne legs. The aircraft involved had been proven over and
over again, in combat as well as routine service. Most likely to
go wrong, again on the face of it, would seem to be the almost
spy-fictional assault in Tehran itself. If that went well, every-
thing else should. Or so it would seem.

But the strongest link broke, under pressure of mechanical
malfunctions that were individually minor but collectively
fatal—a cracked rotor blade, a broken gyroscope that failed in
the midst of a sandstorm, a cracked nut that caused a hydrau-
lic failure. Result, three out of eight helicopters knocked out of
an operation that needed a safe minimum of six, according to
the plan.

The decision to abort based on this arithmetic was taken
quickly. Then the last, most bitter, most tragic bit of bad
luck—the helicopter collision, on the ground, with a C-130
loaded with bladders of fuel—and the discouraging with-
drawal, leaving behind all the helicopters, the blazing aircraft,
and the burned bodies of eight Americans.

‘Whether it all would have worked had there been no
mechanical failures we will never know. What we should
know—and this is a lesson that applies to every plan, large or
small, simple or complicated—is that there is such a thing as
bad luck, which no amount of planning or rehearsal can elimi-
nate entirely and with surety.

The aborted rescue of the prisoners was, in our judgment,
just that—a piece of bad luck.

—JOHN F. LOOSBROCK, EDITOR IN CHIEF
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The New Collins
AN/ARC-190/728U airborne HF.

A strong defense against high costs.

You're looking at the next generation in airborne HF,
the new Collins AN/ARC-190/728U. Selected by the
U.S. Air Force for its HF modernization program,
AN/ARC-190 follows in the tradition of such out-
standing radios as the AN/ART-13, AN/ARC-58 and
AN/ARC-94/102 (618T).

It is highly cost-effective for several reasons:
Latest state-of-the-art technology. 100% solid-state,
including antenna coupler. An MTBF of better than
1200 hrs. And built-in self-test and fault isolation to
the Line Replaceable Unit level.

The system offers a digitally tuned antenna
coupler, fmd ful!y auton'rlalic tuning in one second or

Tooe Tyt -9 L
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400 watts.

The hardware is flexible, too. Built-in micropro-
cessors provide all the control, speed and fiexibility
you need for operation with functions like selective

call scanning (SEL/SCAN) and remote frequency
management.

After years of faithful service. many of today's
airborne HF radio systems are due for retirement.
Parts are scarce. Maintenance costs are spiraling.
The solution? An/ARC-190/728U, the strongest
defense yet against high costs. For details, contact
Collins Telecommunications Products Division,
Rockwell International, Cedar Rapids, Iowa 52406.
Phone 319/395-3553 or 2909. TELEX 464-435.
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'l‘ Hockwell International

..where science gets down to business
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The Scenario Has Changed

| am alarmed, to say the least, at
reading in Edgar Ulsamer's A Solid
Case for MX" (April 1980) the follow-
ing brief paragraph:

"The case for MX is inseparable
from the logic that makes land-based
ballistic missiles the keystone of
strategic deterrence and, for the
foreseeable future, provides the only
realistic hope of limiting nuclear war
to levels below the virtual annihilation
of both sides’ civilian population.”

What is Mr. Ulsamer telling us? Not
too many years ago, we were told that
our strategy of deterrence would pre-
vent the Soviets from using any nu-
clear weapons against us (and
perhaps our allies as well); that as
long as we maintained a force capa-
ble of destroying the Soviet Union,
even if they struck first (a force we
surely have), they would be deterred.
Mr. Ulsamer seems to be saying
something very different: that
strategic deterrence isn't going to
prevent anything less catastrophic
than “‘virtual annihilation.”

| find this totally unacceptable. If
our strategy of deterrence (and yet
another multibillion-dollar weapon
system, the MX) gives us no more se-
curity than that, why should we sup-
port it? If we must accept, under our
present strategy and with the MX in
place, destruction up to the level of
virtual annihilation, then we have
virtually no security at all, do we? Or
have |, somehow, completely missed
out on something?

This is much too serious an issue
for us to play '"Catch-22" games. The
lives of all of us may be at stake.
Where do we stand?

Lt. Col. Richard H. Kraemer,
USAF (Ret.)
Austin, Tex.

e Time, technology, and the Soviet
threat don’t stand still. The notion of
deterrence based purely on assured
destruction, especially minimum as-
sured destruction, became an anach-
ronism when the Soviets started to
develop an unambiguous war-
fighting capability. They have now, or
soon will have, both the ICBM accu-

racy and number of warheads to
launch a successful first strike
against the US silo-based ICBMs
while at the same time retaining
forces greater and more flexible than
the surviving US forces. The only
choice for the US thus is between a
spasm response—that is, attacking
Soviet cities and thus surely causing
the Soviets to do the same to this
country—or surrender. Since the lat-
ter US response probably will be seen
as the more likely one by the Soviets,
a clearly destabilizing situation exists
until the very high degree of invul-
nerability inherent in MX/MPS pro-
vides a "'disincentive” for a Soviet at-
tack on the US’s silo-based ICBMs.
—THE EDITORS

Back to the Beginning

I really got a charge out of the “new"
navigator training philosophy re-
ported on p. 42 in your April issue
[“New Horizons for Flying Training,”
by Maj. Gene E. Townsend]. It shows
how military concepts have a way of
going the full circle.

In 1952, the late Col. Charley North,
USAF; Col. Al Goldsmith, USAF (Ret.);
Lt. Col. Tom Duhain, USAF (Ret.), of
the Observer Training Branch in the
Pentagon; and Col. Mike Reid, USAF
(Ret.), Staff Navigator at Headquar-
ters, Air Training Command, partici-
pated with me in drafting the Single
Observer Training Program that was
put into effect late in 1952, The phi-
losophy and actual details of the
SOTP (as we called it) are so similar to
the "new” 1978 navigator training
program it's uncanny. Who knows,
maybe soon we will have another
“Senior Observer” training program
established.

| would like to say “Hi' to all the
gang that fought the “'Battle of the
Navigators' during the period 1940 to
1970.

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

Prediction Specialists

| was pleased to see the staff report on
the Defense Mapping Agency (DMA)
in your April issue. As a substantial

user of DMA-produced air target
charts | am acutely aware of the de-
gree to which we in SAC depend on
these products. DMA, specifically
DMAAC, deserves recognition for
their diligent efforts to provide the air
target charts we need to support
radar bombing. There is, however, a
statement in the article that | believe
requires some clarification.

The first paragraph on p. 62 states,
in part, '‘Included are radar-
significant features to enable air-
crews to predict what will appear on
their radarscopes." This statement
evidently represents the intent of the
chart makers butitisn't accurate from
a user standpoint. USAF aircrews do
not make their own radarscope pre-
dictions. The predictions are pro-
vided to them by nonrated specialists
in radar prediction.

These Target Intelligence Special-
ists (AFSC 206X1) use the air target
charts with certain other materials
to determine what will appear on
bomber/fighter-bomber radarscopes.
They have one of the most difficult,
demanding, technical specialties in
the Air Force and seldom get credit
for providing the single most critical
target material in radar bombing.
These dedicated men and women in
SAC, TAC, PACAF, USAFE, and MAC
are long overdue for some well-,
deserved recognition. . . .

Capt. Barry R. Truel, USAF
Shreveport, La.

Return of the Up-or-Outs
The shortage of officers in all career
fields has become an item of critical
interest to the Air Force. Unfortu-
nately, attempts to rebuild the officei
corps back to its required strengtlr
have met with little success, and the
shortage persists. To replace this los
experience with new blood from the
young lieutenants will take some
time; developing an experienced offi:
cerin a specialized career field is akir
to aging a fine wine—it must be don
slowly. So, it would seem the Ai
Force is perched on the horns of a di
lemma, and no way exists for its solL
tion.

There is an as yet untapped r«
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source that the Air Force can draw
upon, and now might be the time to
suggest it; to present the case of offi-
cers who were involuntarily sepa-
rated over the last six years. Under the
congressional mandate to trim our
military personnel during the post-
Vietnam era, promotion opportunity
was severely curtailed, and many
good officers were forced to exit be-
cause of the up-or-out policy.
Whether or not it was intended, these
former officers bear the stigma that
they couldn't be promoted because
they did not measure up to standards,
and that the Air Force is better off
without them. (Knowledgeable em-
ployers always ask: “You finished
fourteen years—why didn't you go for
twenty?") If this same group of peo-
ple were to be considered far nroman-
tion today or in the ten-year period
that preceded the reduction-in-force
mandate (pre-1973), the great major-
ity of them would have been pro-
moted; most would still be on active
duty today, and the present shortage
we face now would not be so acute.

Why not consider asking them to
return? Legislation would be re-
quired to do this, but many former of-
ficers of the type noted would proba-
bly consider a resumption of active
commissioned service in a favorable
light. Minimal training would be
necessary because they are already
trained (in many cases, expensively
s0) and are highly experienced.

This seems like a good idea, but its
implementation may be a bit thorny.
First, there is the problem that, al-
though these former officers may
have been unfairly treated, their sep-
aration was decreed by public law, a
law that was designed to weed out
those who really deserved it. This law
helps assure a quality force and might
best be kept on the books. Second,
there is the requirement that the offi-
cer corps has to maintain the highest
possible standards, and we must
continually attempt to identify and
pursue this ideal. | suggest that, for
the most part, those officers who
were involuntarily separated meet
and exceed the commonly estab-
lished criteria that define the profes-
sional officer; inviting them to return
would not compromise the quality of
the officer corps in the least.

With respect to the legislation re-
quired, | propose the introduction ofa
bill that would identify a period of
time over which officers who were in-
voluntarily separated might be given
another look (1973 through 1979, for
example). A board of officers might
be established to screen the records
of these individuals and reevaluate
their separation. If a person were

AIR FORCE Magazine / June 1980

selected to return, he would then be
made an offer to continue his service
(providing, of course, physical stan-
dards and other criteria could still be
met). If he (or she) were to accept, he
could return to active duty in his
former grade and be allowed to com-
pete for promotion with his peers.
This, then, is one approach to a

partial solution of the officer short-
age. Besides national security con-
siderations, it's a good and fair thing
to do.

James P. Qualey, Jr.

Colorado Springs, Colo.

Not Going Anywhere Yet
| look forward to receiving each issue
of your excellent magazine and
commend you for the high standard
vnli maintain
| cannot, however, resist the
temptation to point out that the cover
of your April issue shows an Air Force
captain casually sitting in a Tweet
with his emeraency oxvaen hose dis-
connected, his throttle hand casually
resting on his knee, and an unsafe
gear indication.
Let me guess—you were just
checking to see if we would notice.
Lt. Col. Curt Bassett, USAF
Washington, D. C.

. . | could not but help notice the
glaring error in the personal equip-
ment of the stalwart young ATC cap-
tain IP on the cover. More embar-
rassing possibly, as the picture ties in
with an excellent article endorsing
the new and professional approach to
pilot/navigator training.

From the reflection in his visor he
appears to be airborne in a T-37, with

Hometown Honors the
Memory of
General “Tooey” Spaatz

“Pioneer of air-to-air refueling . . .
Father of strategic aerial warfare . . .
First Chief of Staff of the United States
Air Force." Thus will Boyertown, Pa.,
hail the late Gen. Carl A. "Toocey"
Spaatz when it honors the eighty-
ninth anniversary of his birth in that
city with a "Four-Star Salute” on June
28. The town plans a full day of trib-
ute, with the issuance of a com-
memorative postal cover, the dedi-
cation of a collection of Spaatz
memorabilia, and a "Sound-and-
Light" narrative of the General's story.
Highlighting the day's events will be
an aerial show and flyover. General
Spaatz's career as an American air-
man spanned thirty-four years. He
died in July 1974.

his student also reflected. His nomex
flight suit and gloves look in excellent
condition, his parachute is properly
fastened, his oxygen mask is cor-
rectly adjusted, the visor is down to
protect against bird strikes and pro-
tect his eyes from the sun, his chin
strap is fastened, his 559th FTS patch
is on straight, and his emergency
bailout bottle hose is disconnected.
Oh well, he may be going on a

low-level training mission below
10,000 feet, where he won't need oxy-
gen anyway.

Lt. Col. Thomas D. Miller,

USAF (Ret.)
Dallas, Tex.

® [n spite of the impression created
by those reflections, this casually dis-
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When Do We Launch?

The problem of launch on warning is
really_two _aueetione: 1.
what? and 2. launch at what? A solu-
tion that seems to answer both ques-
tions is to launch on warning that a
significant number of our missiles are
about to be destroyed on the ground;
launch at air defense targets in the
Soviet Union and Warsaw Pact.

Any Soviet first strike at our mis-
siles would mean that we must use
them, or lose them. The better
strategic choice seems to be to
launch at least those missiles whose
destruction is imminent. Whether we
launch or not, our remaining forces
will be largely air-breathing. The
USSR could expect to limit retaliatory
damage with an active air defense.

If our response to a Russian attack
were the disruption of their air de-
fense capability with our missiles, the
exchange would be unattractive for
the USSR. The Soviet Union would be
unable to effectively limit damage to
the rest of its military capabilities
without a well-organized, well-
equipped air defense.

The risk of Russian escalation to
countervalue targets would be less
with US retaliation against military
targets than with US retaliation
against Russian cities. If our existing
warning systems are reliable enough,
the US could use this strategy to re-
gain a substantial amount of our
missile systems' value at small cost.

Are they good enough?

Douglas R. Bohrer
Wilmette, I11.

winrnina ~f
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Military History Symposium

The United States Air Force Academy
will host its Ninth Military History
Symposium on October 1-3, 1980.
The symposium, entitled “The Ameri-

9



can Military and the Far East," will ex-
amine the experience of the US
armed forces in East Asia and the
Pacific since 1900. Program sessions
inciude: (1) American Objectives and
Strategy in the Far East, (2) American
Pacification and Occupation in Asian
Lands, (3) The Influence of the Orient
on the American Military, and (4) The
Impact of the American Military on
Asian Societies. :
Noted scholars taking part in the
proceedings include: Akira lIriye,
Roger Dingman, Norman Graebner,
John Gates, Ron Spector, D. Clayton
James, Frank Kierman, C. |. Eugene
Kim, Alvin Coox, Theodore Ropp,
and, from Japan, Sadao Asada and
Ikuhiko Hata. Also, several individuals
who have both first-hand military ex-
perience in the Far East and scholarly
credentials, to include Gen. Richard
Stilwell, USA (Ret.); Capt. Paul
Schratz, USN (Ret.); Col. Roy Flint,
USA; and Col. John Schlight, USAF,
will deliver papers or comment.
Other noted scholars participating
include Frank Vandiver, Philip Crowl,
Samuel Wells, Alan Millett, Stanley
Falk, William Whitson, and Brig. Gen.
E. H. Simmons, USMC (Ret.).
For further information write:
Maj. Harry R. Borowski, USAF
Department of History
USAF Academy, Colo. 80840

The MiGs of March

The dramatic Keith Ferris painting of
MiG-21s turning initial at Reims
(March issue) shows them perform-
ing a maneuver that is proscribed, as
an article of faith, in the USAF.

Turning into the echelon, as any
second lieutenant pilot will tell you,
can be hazardous to your health.

We learn from the painting that
Soviet wingmen either are more
skilled than their US counterparts, or
are shorter lived.

" Brig. Gen. W. L. Shields, USAF
Bellevue, Neb.

e We agree with General Shields
about the hazards of turning into
echelon. The MiGs actually were in a
fingertip formation with a man on the
leader's left wing, not shown in the
painting. They were approaching the
airfield at Reims but were not, we
have learned from Keith Ferris, turn-
ing initial as one might assume from
the text on p. 41 of the March issue,
where the cover painting is repeated.
QOur thanks to General Shields for
raising an interesting question.—THE
EDITORS

Correction Corner
The article “New Horizons for Flying
Training,"” by Maj. Gene E. Townsend,
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referring to weapon systems oper-
ators—p. 42, column 3, line 2—is in
error. The correct designation is
weapon systems officer.

The caption under the bottom
photograph in the “"AFA News Photo
Gallery" refers to Mr. Falcone's "' . . .
collection of pilot's wings." | recog-
nize Flight Surgeon, Flight Nurse,
Bombardier, Navigator, and Load-

master wings among the "' . . . sam-
pling. . . of pilot's wings.”
Robert |. Loftin
Decatur, Ga.

. . . When | got to p. 93, the caption
for Joseph R. Falcone's photograph
nearly caused me to blow a gasket.
Of the many wings shown, ap-
proximately twenty-five are not pilot's
wings. The irresponsibility of the
people writing this caption have
helped make being a navigator what it
is today.
| appreciate your taking the time to

read this letter. Keep up the good
work with the rest of the magazine.
Now, | have to go adjust the
"“navigator" light on my water heater,
after which, | will put on my ‘“nav-
igator” shades (sunglasses), and go
learn about the inertial "pilot” system
that will soon put me out of a job.

1st Lt. James E. Tyler Ill, USAF

Navigator, SAC

Altus, Okla.

Pilot Training for Navs/WSOs

I am soliciting the support of com-
manders and Navigators/Weapon
Systems Officers (Navs/WSOs) in the
Air Force to assist with efforts to
change the present policy for select-
ing rated officers (Navs/WSOs) to
enter USAF pilot training. Present
regulations state that twenty-seven-
and-one-half years of age is the
maximum allowed to apply, while the
Navy has a cutoff of thirty-one years of
age. Why won't the Air Force increase
its age limit?

The Air Force has reduced the
number of selection boards from four
to only two each year. They are
selecting more officers to enter pilot
training, but continue to choose the
token number of approximately fifty
Navs/WSQOs, as they have for several
years. Presently, they are selecting
eight nonrated officers for each
Nav/WSO. With the introduction of
many single-seat aircraft into the in-

ventory, the requirement for Navs/
WSOs is decreasing. These rated offi-
cers have proven their ability in the
cockpit, unlike their nonrated con-
temporaries. Why won't the Air Force
increase the number of Navs/WSOs
selected?

The Navy has seen the light and is
drastically increasing the number of
rated officers selected to enter pilot
training. They will save training ex-
penses by reducing the time and sor-
ties required to train a pilot in the
same type aircraft he previously flew.
Why won't the Air Force adopt the
Navy policies?

These questions and many more
keep plaguing me and others as to
why the Air Force continues with its
archaic policies. There is a very large
group of Navs/WSOs that entered the
Air Force in the 1974-76 period when
it was impossible to apply for pilot
training. We had such a love for flying
we chose to serve as Navs/WSOs with
the understanding that we had a very
good chance to enter pilot training at
a later date. This dream has not be-
come a reality.

Navigators/WSOs, and especially
commanders, must let their opinions
be known up the chain of command.
Unless some positive changes are
made, the Air Force will continue to
lose quite a few very good men.

Capt. David L. Lockett, USAF
APO New York

AAC History

The Alaskan Air Command Office of
History plans to produce a short his-
tory in commemoration of the For-
tieth Anniversary of the Air Force in
Alaska.

We would appreciate hearing from
former members of AAC and its pre-
decessor, the Eleventh Air Force. We
are looking for photographs, par-
ticularly from the 1945-1950 period,
documents, personal accounts, and
other memorabilia that might assist
us in preparing the history. We will
copy and return the originals. Credit
will be given,

John Haile Cloe

Command Historian

Hg. AAC/HO

Elmendorf AFB, Alaska 99506

27th TASS Becomes 23d TASS

On July 1, 1980, the 27th TASS (Tacti-
cal Air Support Squadron) at Davis-
Monthan AFB, Ariz., will be deacti-
vated nominally and acceptthe colors
of the 23d TASS, currently located at
Bergstrom AFB, Tex.

The 27th TASS is seeking items of
memorabilia for exhibition in a show-
case depicting the history of the 23d
TASS since its inception. Articles
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SCIENCE.SCOPE

Distinguishing between two closely spaced aircraft is one capability of a unique
data-processing unit used in air defense systems. The Hughes RADEX radar ex-
tractor contains high-speed microprocessors to untangle identification codes
transmitted at the same moment by aircraft flying in the vicinity of each other.
The feature gives console operators a better look at tactical situations. RADEX
units will be part of the U.S. Air Force's new Joint Surveillance System, now
being implemented for North American defense.

Sophisticated simulators will help U.S. Army personnel learn to operate the new
AN/TPQ-36 and TPQ-37 Firefinder radars without the need to fire a single mortar
or artillery round. Each trainer -- desianed for up to eiaht students -- i1ges A
computer to emulate the way a Firefinder locates the source of enemy weapons
fire by tracking shells in flight and backplotting their paths. Besides saving
munitions costs, simulators are more efficient for training than real radars
because they require fewer instructors, are cheaper to maintain, and cost less
LU Luild, Huyies bullds the trainers as well as the actual Firefinder radars.

A new liquid-crystal reticle for a qunner's telescopic sight is significantly
smaller and less expensive than the mechanical devices now used in fire control
systems on military vehicles. The computer-generated crosshairs move on two
axes to provide an accurate aim point for the gunner. The all-digital device
has no moving parts and has a flexible format for numerical displays. Hughes
is developing the reticle under contract to the U.S. Army.

Improvements to the U.S. Navy's Phoenix missile will enable the radar-guided
weapon to meet anticipated airborne threats through the 1990s. The current
model, the AIM-54A, now carried on the F-14 Tomcat fighter, is the service's
primary long-range air-to-air weapon. The new AIM-54C incorporates a digital
guidance unit that will be more flexible and reliable than the analog unit it
replaces. Other changes include an inertial reference system to improve range
and accuracy, a solid-state transmitter-receiver with increased capability over
the existing klystron tube, and a target-detecting device developed by the Naval
Weapons Center. Hughes is building 15 engineering development models of the
improved Phoenix for captive flight tests and actual firings.

Now for the first time, off-the-shelf radar consoles can be adapted to any air
defense need by using customizing equipment. The Hughes HMD-22 console consists
of a basic display and electronics package that can be tailored by special read-
only memory chips and panel switch labels. The kits determine such factors as
which letter styles and distance measurements are to be used. The kits also
augment self-test features to isolate faults down to a single circuit card. The
approach allows systems to be built more quickly at less cost. The console is
to be used in the U.S. Air Force's Joint Surveillance System.

Creating a new world with elactronics
5, i e ' e "

. HUGHES

e nscermaeaem——-— <

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 80230



such as squadron patches, photos,
uniform items, souvenirs, ‘‘war
stories,” etc., will be permanently
displayed in the squadron, and
donors will be recognized for their
contributions. If there are any former
““Nail” FACs willing to part with such
treasures, please contact me with in-
formation concerning your donation.

Lt. Tim Oliver

Unit Historian

27th TASS (TAC)

Davis-Monthan AFB, Ariz. 85707

Phone: AUTOVON 361-4854

WW Il POWs in ETO
I am a high school student conduct-
ing research for a paper on WW I
POWs in the European Theater of Op-
erations. | would greatly appreciate
hearing from any former POWSs. Also
looking for any photos of Nazi POW
camps, POWs themselves, and any
other germane material.
Don Robinson, Jr.
8700 SW 160 St.
Miami, Fla. 33157
Phone: (305) 253-0689

386th Bomb Group

Author would like to contact former
members of the 386th Bomb Group
who operated the Douglas A-26 In-
vader.

Any material relating to “Corbin's
Crusaders” would be appreciated, be
it photograph, mission report, or re-
collection. Would like to bring back
the “good old days” of aircraft like
Sky Chief, Silver Dragon, Pussy Cat,
and Stinky.

Any item loaned will be handled
carefully and quickly returned to the
donor, who will be duly credited.

John Horne
15/20-22 Speed St.
Liverpool, N.S.W.
Australia 2170

Cold and Windy
On September 8, 1944, | volunteered
to go on a special secret project
called Cold and Windy. Probably the
main reasons | was asked if | was in-
terested were that the B-24 was my
specialty and that | had set up and
commanded the first Standardization
Board in the Air Corps.

| received only an inkling of what
this project involved, but knew one of
the officers commanding it, and that
was good enough for me. | was told |
would receive orders when this proj-
ect was ready to activate. At Topeka,
on October 6, 1944, | learned that this
project had run into difficulty and
would be scrapped.

During the last thirty-five years |
have given a lot of thought to this
project. Who was behind it, what was
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the projected goal, and why was it
canceled?

Any readers who can give me in-
formation about this project will re-
ceive my wholehearted appreciation.

Lt. Col. Robert Freyermuth,
AFRES (Ret.)

RR 2, Box 168

Muscatine, lowa 52761

BMDT Alumni
University of Florida Billy Mitchell
Drill Team Det. 150, AFROTC, is in the
process of forming a BMDT Alumni
Association. If you are a former Dirill
Team member or sponsor, please
send your name, address, and year
graduated to:
BMDT Alumni Association
212 Van Fleet Hall
University of Florida
Gainesville, Fla. 32611

Me-262 Jet in Combat

| have started to put together a history
of the first jet fighter used in combat,
i.e., the Messerschmitt Me-262.

| have very few first-hand accounts
of this aircraft from American air-
crews in the European theater of
World War Il. If readers could help in
this matter, | would be most pleased
to hear from them, as their side of this
story should be heard.

| live in East Anglia, wartime home
of the Eighth US Army Air Force, and |
had the honor to be involved with the
opening of a museum to these brave
men here on the east coast of En-
gland. Situated at the Fritton Lake
country park, well over 100,000 peo-
ple visited the museum in 1979.

Two former army aircrews visited
the museum during the summer,
when | was there, and to meet these
men who had come to East Anglia,
when | was but a child, made me
proud indeed to be involved with its
existence.

S. E. Harvey

17 Priory Rd.

Wrentham, Beccles
Suffolk, England NR34 7LR

Attention: Tallhookers
| would like to call on readers for
some assistance on a project | have
been working on for a good many
years. | have been looking for the
USAF officer who has made the most
carrier arrested landings.

The Tailhook Association would

like to honor an Air Force/Naval avi-
ator with one of our "Max Trap"
awards. The Navy has received many
fine exchange officers from the Air
Force and the Association and | feel
that by honoring one we will be hon-
oring all who have added to carrier
aviation.

Ron Thomas

Executive Secretary

Tailhook Association

P. 0. Box 40

Bonita, Calif. 92002

or
P. 0. Box 730
Coronado, Calif. 92118
Phone: (714) 479-8525

Search for Major Kirby
| am attempting to locate an officer
who flew with the 62d Fighter Squad-
ron, 56th Fighter Group, during the
period 1948-49. All | have to go on is
his name, Maj. H. H. Kirby, Jr., written
on the side of his F-80. | believe his
crew chief at the time was Pfc. N. E.
Hoffack.
I am putting together a history of
the P/F-80 and wish to contact Kirby.
SSgt. Dennis R. Lindsey
3124 Del View Dr.
Del City, Okla. 73115

Eighth and Ninth in England
| am twenty years of age and trying to
gather as much information as possi-
ble concerning the activities of the
Eighth and Ninth Air Forces in En-
gland. As | have no status as an au-
thorized researcher, | hope to rely on
people's goodwill and interest in
order to collate the type of material |
require. | do not intend to write a
book, but would just like the recollec-
tions to keep. The books | have read
on the Eighth and Ninth Air Forces do
not convey the human aspect of
day-to-day life very well.
| would very much like to hear from

pilots and ground crewmen who
would be prepared to tell me about
their stay in England, and what it was
like to fly and maintain the aircraft.
Anything they could tell me would be
of immense interest.

Peter Fawke -

108, Belgrade Ave.

Gidea Park

Romford, RM 2 6 PU, England

Norden Computer

| have been trying to locate a source
to obtain an Air Force computer used
on bombing missions for comput-
ing data changes for the Norden
Bombsight, but having no luck. It was
made of plastic (circular discs—black
in color with fluorescent numbers,
etc.), and readings were set and read
by two lubber arms. Very simple in
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The only low-risk
approach to strategic
Trident I tracking system miSSile traCKing-

fulfills all accuracy requirements for strategic missile tracking. Now.

Tested, proven, currently in operation in the Atlantic. Providing pinpoint-
accuracy impact prediction data for range safely. Generating GPS-derived
metric data for guidance system evaluation.
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Range launches with no targeting constraints.

Developed and built by Interstate Flectronics, prime contractar to

the Navy for FBM test instrumentation,

1001 Cast Ball Road, Pust Office Box 3117,
Anaheim, California 92803
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ROLM's NewARTS
Is A Fast Real-Time System.
With WCS, It's Even Faster

ROLM's Mil-Spec ECLIPSE® Computers now have a modular. providing
software/hardware combination that zeroes in on today's ) from
tough, real-time military applications.

The total package is fast, compact, and configu-
rable. A real-time operating system designed for both
time-critical and hostile environments.

ARTS (Advanced Real-Time System) expands the
performance range of our Mil-Spec ECLIPSE line of
computers by adding true real-time multiprogramming,

- multitasking capability. WCS (Writable Control Store)

vides the additional hardware to access our

roprogrammed processor and increase throughput
gh-speed applications.

As a compatible subset to Data General's AOS
ced Operating System), ARTS is loaded with
ding real-time features|It's configurable and




construction and use. | had one in my
collection, but it has become lost
since my retirement. | believe it was
identified as either a C-1 or C-2 item.
If anyone has any information
where | mightfind one, please advise.
Lt. Col. E. P. Thorne, USAF (Ret.)
4250 Galt Ocean Dr., 12R
Fort Lauderdale, Fla. 33308

AT-6 History
. |1 would like to hear from anyone con-
nected with the AT-6/SNJ/Harvard
series of aircraft. | am cranking up on
book #15, a history of this great but
much neglected series of aircraft that
had such an influence on military
pilots for so many years. Memories,
data, anecdotes, photos—anything
from those who flew, crewed, or had
something to do with the "‘Six."”
| am particularly interested in
stories with a Bob Stevens “There |
] Was" type of flavor about training in
the aircraft—like the guy who
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pumped his wheels “down’ after flip-
ping over on his back after forgetting
to put them down in the first place!
Jeff Ethell
2403 Sunnybrook Rd.
Richmond, Va. 23229

Beechcraft Planes
| am preparing a series of articles on
Beechcraft military planes, and hope
to expand these into a book. Pres-
ently | am most interested in Queen
Air and Kina Air airframes used as
uU-8, U-21, C-6, C-25, C-21, and C-12
variants.

| would appreciate contact by any-

one who has current or historical in-
formation or experience with these
aircraft. All materials will be returned
and credit will be given.

1st Lt. Barry W. Taylor, USAF

6426 N. E. Rodney

Portland, Ore. 97211

Voodoo Pix
Wanted: photographs/slides/neg-
atives of the McDonnell F-101 Voo-
doo aircraft during USAF service in
the 1950s and 1960s.
A1C Gary D. Powell
PSC Box 2265
APO New York 09194

361st Fighter Group
Former members of the 361st Fighter
Group, Eighth Air Force, who wish to
contact others in that WW Il unit
nlease writa tn thair 1init Arantact:
Glenn Fielding
1000 Clubland Pt. N. E.
Marietta, Ga. 30067

UNIT REUNIONS

AACS

Airways and Air Communications Service
(AAF-USAF) Alumni, September 19-21,
Great Smokies Hilton, Asheville, N. C.
Reservation deadline August 15. Contact:
Haskell E. Neal, 112 Spring St., Summer-
ville, S. C. 29483.

All Air Forces
40th Anniversary of Battle of Britain re-
union, air and ground crews, all ranks, all
trades, and women's services of all Air
Forces: RCAF, RAF, RAAF, RNZAF, USAF,
_etc. September 12-14, Toronto, Canada.
Contact: George Penfold, Reunion Com-
mittee, Box 306, Adelaide St. P. O., To-
ronto, Ontario, M5C 2J4, Canada. Phone:
366-5251 (office), 444-2823 (home).

Deming Army Airfield

2d reunion, September 5-7, Deming, N. M.
For information send two 15¢ stamps.
Contact: DAAF 1980 Reunion, 402 South
Tin, Deming, N. M. 88030.

10C .

International Order of Aviation Charac-
ters, Fall Aviation and Aerospace Sym-
posium, Jackson Hole, Wyo., September
3-7, and Las Vegas, Nev., September
7-10. Contact: Dr. James E. Crane, 965
Hope St., Stamford, Conn. 06807. Phone:
(203) 322-2323.

Kentucky ANG

123d Tactical Reconnaissance Wing open
house (celebrating 33 years), September
14, Standiford Field ANG Base, Louisville,
Ky. Contact: Maj. Richard H. Jett, Dept. of
Military Affairs, Office of The Adjutant
General, Boone National Guard Center,
Frankfort, Ky. 40601. Phone: (502) 564-
'8490.

Stearman Fly-In
September 3-7, activities at municipal air-
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port, Galesburg, Ill. Contact: Ted McCul-
lough, 821 S. Whitesboro St., Galesburg,
I1l. 61401. Phone: (309) 342-2298.

2d Air Division Ass'n

33d annual convention, July 4-6, Regency
Hyatt Hotel, Cambridge, Mass. Contact:
James N. Kidder, 18 Brooks St., Winches-
ter, Mass. 01890, or Evelyn Cohen, 610
Plaza Towers, 2350 Tremont St., Philadel-
phia, Pa. 19115.

17th Bomb Group

September 16-19, Dallas, Tex. Contact:
W. D. Baird, 2301 Forest Lane, Garland,
Tex. 75042. Phone: (214) 272-1591.

P-40 Warhawk Fighter Pilots

July 18-20, Imperial House-North, Dayton,
Ohio. Contact: Lioyd "Scotty’’ Hathcock,
34 College Ave., Dayton, Ohio 45407.
Phone: (513) 223-8432.

42d Rainbow Division

62d annual reunion, July 9-12, Cedar
Rapids, lowa, Roosevelt Royale Hotel.
Make reservations direct at Roosevelt
Royale Hotel, 200 First Ave., N. E., Cedar
Rapids, lowa 52401, Attn: Rainbow Divi-
sion Reunion; or Stouffer's Five Seasons
Center, Cedar Rapids, lowa 52401, Attn:
Rainbow Division Reunion. Contact for
further information: Hank DeJarnette,
1207 31st St., N. E., Cedar Rapids, lowa
52402,

6B8th Fighter Squadron Ass’n

August 22-24, Baton Rouge Hilton Hotel,
Baton Rouge, La. Contact: John Terry, 607
Hickory Dr., Lafayette, La. 70503.

91st Bomb Group (H) Memorial Ass’n

""Wray's Ragged Irregulars,’” ex-members
and supporting units at Station 121, Bas-
singbourn, England, September 2-6, San
Diego, Calif. Contact: MSgt. George W.

Parks, USAF (Ret.), Sec'y-Treas. Western
Division, 91st Bomb Group (H) Memorial
Association, 109 Wilshire Ave., Vallejo,
Calif. 94590.

305th Bomb Group, 8th AF

364th, 365th, 366th, 422d Squadrons and
attached units stationed at Chelveston,
England, WW II; September 22-30. Con-
tact: Abe Millar, Box 757, Sanger, Tex.
76266.

325th Fighter Group

35th ""Checkertail Clan'" reunion, July
24-27, San Antonio, Tex. Contact: Dan
Penrod, 69 Keswick Ave., Pittsburgh, Pa.
15202.

379th Bomb Group (H), 8th AF

July 21-23, Dayton, Ohio. Contact: Frank
L. Betz, 732 Emerald Dr., Lancaster, Pa.
17603.

388th Bomb Group (H) Ass’n

September 25-28, Fountain Bay Resort
Club, New Orleans, La. Contact: Edward J.
Huntzinger, P. 0. Box 965, Cape Coral, Fla.
33904.

475th Fighter Group, 5th AF

"'Satan’s Angels," September 28—October
1, Frontier Hotel, Las Vegas, Nev. Contact:
H. N. "Pete" Madison, 150 N. Myers, Los
Angeles, Calif. 90033. Phone: (1-213) 261-
7171 (office).

509th Bomb Wing

6th reunion, September 12-13, San An-
tonio, Tex. Contact: Jus Rose, 14703 Bold
Venture, San Antonio, Tex. 78248. Phone:
(1-512) 492-2770.

6147th Tactical Control Group
July 18-20, Ramada Inn, Erie, Pa. Contact:
Ed J. Damico, 2408 Cabot Ave., Erie, Pa.
16511. Phone: (814) 456-9922.
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Sperry’s helping the Air Force
teach an old bird
new tricks.

Sperry's controls and displays subsystem [or the B-52's new
offensive avionics system is giving the venerable bomber a new lease
on life.

Working with the Air Force's Aeronautical Systems Division and
Boeing-Wichita. Sperry is developing the major control center [or the
OAS. The Sperry subsystem. including two 10-inch cathode ray tube
multi-function displays. a display electronics unit. digital radar scan
converter. video recorder and two integrated control keyboards, will
give the B-52 state-ol-the-art electronics.

How can we help you? Call or write Sperry Flight Systems,
Defense and Space Systems Division, Box 29222, Phoenix. AZ 85038.
Telephone (602) 869-2780. We understand how important it
is to listen.
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IN FOCUS...

By Edgar Ulsamer, SENIOR EDITOR

Washington, D. C., May 5
Changing Triad Vuinerabilities

Defense Department senior offi-
cials have concluded—on the basis of
recent studies—that a submarine-
launched ballistic missile (SLBM)
with sufficient accuracy and yield to
destroy superhard targets could be
brought into the operational inven-
tory toward the end of this decade.
The proposed new SLBM is known as
the D-5/Trident Il. The current Five-
Year Defense Plan (FYDP), however,
does not proviae Tor tne acceleration
of the D-5 development program
needed to meet this ambitious
schedule, a ranking Pentagon official
told this column.

The notion that hard-target kill can
be grafted onto a new SLBM presup-
poses that the Navy's Trident accu-
racy improvement program (AIP) will
lead to CEPs (circular error probable,
meaning a radius extending outward
from the aimpoint within which half
the warheads of a given missile type
can be expected to impact) of be-
tween 500 and 600 feet. If the D-5
SLBM can indeed achieve such ac-
curacies, there is the option to deploy
as many as seven MK 12As on this
SLBM. (The MK 12A is the RV with a
yield of 335 kilotons that is being re-
trofitted on Minuteman |ll ICBMs and
will be carried also on MX.) The D-5
then would have an assured capabil-
ity of destroying such hard targets as
Soviet ICBM silos and command
centers.

At least in theory, there are options
to boost the D-5's accuracy even
further by using exotic terminal guid-
ance systems. In its initial phase, the
Trident AIP is confined to advances in
stellar inertial guidance to improve
midcourse trajectory corrections. But
guidance experts believe that termi-
nal guidance technologies such as
map matching—a technique used by
the Army’'s new Pershing Il ballistic
missile and USAF's ground-launched
cruise missile (GLCM)—eventually
might improve enough to be suitable
for SLBMs and ICBMs.

Development of the D-5 SLBM with
all deliberate speed and its deploy-
ment on a new fleet of Trident SSBNs
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was considered “very carefully’” by
the White House and the Defense De-
partment in 1978 and 1979 as an al-
ternative to MX. But the President de-
cided instead to put MX in full-scale
engineering development. Among
the key reasons, according to asenior
defense official intimatelv invnlved in
those White House deliberations, was
the diversity that the triad offers com-
pared to an “enhanced dyad.” Not
only is a synchronized, preemptive
attack on strategic offensive forces
arrayed in a triad beyond present and
foreseeable technical capabilities of
either the US or the USSR, but the
various "‘windows of vulnerability”
encountered by individual compo-
nents of the US triad tend to occur at
different, staggered times. Con-
comitantly, from the Soviet point of
view, it is more difficult to exploit
such a vulnerability if two other types
of strategic weapon systems remain
invulnerable (as is the case under a
triad) than if only one needs to be al-
lowed for (as is true for dyad).

From the US point of view, shoring
up a weak member of the triad is not
quite as urgent an undertaking as
would be true undera dyad. Pentagon
leaders point out that historically
these vulnerabilities are staggered in
roughly five-year intervals. USAF's
ICBMs are now becoming vulnerable
to a Soviet ICBM strike, a condition
that can be corrected by deploying
MX in the second half of this decade.
Starting probably in the mid-1980s,
the air-breathing leg of the US
triad—especially in terms of pene-
trating heavily defended airspace—
can be expected to become vulnera-
ble to Soviet look-down, shoot-down
interceptors and missiles. While the
question of how best to correct the
anticipated vulnerability of the air-
breathing leg is still being debated,
several technical "'fixes" are available
for boarding up this window of vul-
nerability.

Lastly, beginning in the 1990s, seri-
ous vulnerabilities of the SLBM force
are likely to occur. As a senior de-
fense official recently putit, "My main
reason for supporting MX is the belief
that within ten or twelve years, sub-

marines at sea will become vulnera-
ble." He added that there is strong
evidence that the US could develop
an effective way of coping with Soviet
SSBNs if the decision to do so were
made: “If | were instructed to develop
an anti-SSBN force, we could do it
within ltan waare]l Wawinnld nad ko
to invent new technologies, but could
attack Soviet SSBNs at sea with [sys-
tems using] existing technology.”
Although expensive, such an an-
tisubmarine warfare (ASW) svstem
can be made to work “worldwide™
and wouldn’t be affected by changes
in Soviet operating doctrine.

The official acknowledged, how-
ever, that probably “my Soviet coun-
terpart could not make the same
statement’’ because Soviet SSBNs
are noisier and thus easier to find
than the US boats. Also, he claimed,
“we have the world's best technology
for [detecting submerged sub-
marines] over very great distances by
acoustic means.” Using large num-
bers of long acoustic arrays, either
embedded in the ocean floor or
streamed behind surface ships, the
US "‘can create a net that is capable of
tracking Soviet subs worldwide."”
Each array, he said, can detect subs
“many hundred miles" away. Initially
such sensors might only be able to
indicate the presence of a quarry
within an accuracy range of about
twenty miles. This approximation
would be good enough for “barrage
bombing’ the area involved and to
destroy the SSBNs.

The underwater detonation of an
ICBM warhead with a yield in the
one-megaton range, the Pentagon
executive said, ‘'has a crushing effect
on submerged submarines many,
many miles away from the burst.”
Anti-SSBN systems of this type, the
Defense official stressed, could cope
with any reasonable number of
SSBNs at sea, using “‘fewer RVs”
than would be needed to attack the
US Minuteman ICBM force. Even if
the number of SSBNs to be attacked
is increased excessively over present
levels and their deployment spread
over wider ocean areas, “‘this would
not cause major complications. It
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would just take some more war-
heads’' to cover a wider area. The in-
centive for the Soviets to develop
such a system is great since destroy-
ing one target—a single US Trident
SSBN—means the loss of 240 war-
heads. (Trident carries twenty-four
SLBMs, each one of them carrying
ten MIRVs.)

Command and control factors
could affect the survivability of
SSBNs and, conversely, the effec-
tiveness of ASW in the future, the
Pentagon official said. For the time
being, SSBNs require a long trailing
wire to receive communications in
the VLF (very low frequency) range,
the best if not the only band width for
transmitting sizable amounts of in-
formation rapidly to submerged re-
ceivers over long distances. Even
though submarines can travel at
depths of up to 200 feet with the an-
tenna wire deployed—and the wire
need not, but might, surface—thereis
the acute danger that sophisticated
detection systems in space or else-
where would spot the wire and,
hence, the submarine. (Direct com-
munication with submarines at depth
in the VLF range is possible but re-
quires the presence in the immediate
vicinity of a special communications
aircraft, known as TACAMO. This air-
craft deploys a trailing wire of its own
that transmits VLF signals to nearby
submarines.)

The Defense Department has tried
for anumber of years to overcome the
communications problem of SSBNs
by advocating several new communi-
cations systems, all meant to operate
in the ELF (extremely low frequency)
range. Signals of this type can be
transmitted through water with no
need for the trailing wire. To date, all
ELF designs, which require extensive
grids of underground wires at sites
within the continental US, have been
blocked by environmental consid-
erations, often based on unproven or
exaggerated claims about the sys-
tem'’s side effects on the deployment
areas. There is strong sentiment in
Congress at this time to resurrect
ELF.

With an operational ELF system,
the SSBNs would not normally need
to run out the trailing antenna. Be-
cause of its extremely low frequency
rate, ELF can’t transmit data quickly.
But it can send out "“all-is-well" mes-
sages continually. Only when a dif-
ferent code is sent—or no message at
all is sent—via the ELF system, would
the SSBNs deploy the VLF trailing
wire to receive the ‘‘go code,” the
message telling them to launch their
missiles and in which manner, the
Pentagon official explained.

18

Britain’s Nuclear Weapons

British determination to develop
and maintain independent nuclear
deterrence forces entails major
ramifications for NATO’s theater nu-
clear forces (TNFs) and, at the same
time, may act as a brake on future
SALT HI negotiations. Key issue is
Britain's plan to build five ballistic
missile-launching submarines
(SSBNs) as replacements for the four
aging US-built Resolution (Polaris)
SSBNs. The US had hoped that Brit-
ain eventually would deploy sixteen
Trident | (also called C-4) SLBMs on
each new British-built SSBN. The
British Navy plans to keep two boats
on station at sea at all times, meaning
that thirty-two SLBMs, each carrying
fourteen warheads—or a total of 448
warheads—would be available to
augment the 572 long-range theater
nuclear weapons (Pershing lls and
ground-launched cruise missiles)
that are to be deployed over the next
few years. The British government,
however, plans to retain an indepen-
dent, albeit limited, assured destruc-
tion capability. Key feature of this
plan is the ability to launch a massive
SLBM strike against Moscow, which
requires overcoming the ‘“‘Galosh"
ballistic missile defense system of
sixty-four launchers plus assorted
radars. The weapon system to do this
job is the Chevaline, a modification of
the existing A-3 SLBM.

Chevaline can carry three MaRVs
(maneuvering reentry vehicles, i.e.,
warheads) over enough distance to
reach Moscow from the patrol areas
of British SSBNs. These MaRVed
warheads would descend on their
target in a maneuvering, presumably
corkscrew-like flight path, thus com-
plicating the task of the Soviet Galosh
missile defenses. The basic differ-
ence between a three-MaRV Chev-
aline and a fourteen-MIRV Trident is
obviously one of numbers: Two
SSBNs on station would carry only a
total of ninety-six warheads when
equipped with Chevalines as com-
pared to a total of 448 warheads in the
case of Trident | missiles.

If the British were to decide to re-
tain Chevaline on their new SSBNs—
rather than use Trident | missiles—
both NATO's long-range TNFs and US
strategic deterrence (SIOP—for
single integrated operational plan)

forces could be affected significantly.
In the first instance, the 5§72 ground-
based long-range TNF systems—con-
sisting of 108 terminally guided
Pershing lls and 464 GLCMs—that
NATO agreed to deploy depend on
augmentation by SLBMs carried by
both British and US SSBNs. Any
shortfall in warheads scheduled to be
carried by British SSBNs probably
will have to be made up for by as-
signing additional US SLBMs to the
task. Thus, they would be removed
from the SIOP force.

Complicating the situation further,
congressional experts say, is the
prospect that SALT lll—which may
become a substitute for the stalled
SALT Il accord and probably would
include ceilings on TNFs—might limit
the number of Pershing lls and
GLCMs below the currently planned
total of 572 launchers. A reduction of
this type would also impinge on the
SIOP forces since a certain percent-
age of the TNFs is assigned to
strategic targets in the western por-
tion of the USSR. There is further
concern in Congress about tentative
White House plans to consider re-
ducing the range of GLCM in order to
minimize its potential effect on SALT
lll. The prospect of as yet undeployed
US weapons being held hostage to
SALT Ill and of having to reduce both
their number and performance is
producing a strong reaction in Con-
gress.

Revived Mobilization Planning
In his State of the Union message,
President Jimmy Carter announced a
“major effort to establish a coherent
and a practical basis for all govern-
ment mobilization planning.” Point-
ing out that this was the first program
of its kind conducted at the Presi-
dential level since World War Il, he
said virtually every federal agency
was involved. Subsequently, the
President signed a special order, or
Presidential Decision (PD-57), that
defines the key goals of US mobiliza-
tion planning, including industrial
mobilization patterned after the War
Production Board of World War Il.
Another pivotal objective is “‘con-
tinuity of government,” meaning the
ability for government to function or
to reconstitute itself along classic
democratic lines after catastrophic
events, including full-scale nuclear
war. In case of the latter, emphasis is
on aiding surviving regions or com-
munities to reconstitute local gov-
ernment and to fuse such ""pockets of
survival” into governable entities.
PD-57, in the area of mobilization
planning, stresses the importance of
enlisting all available national re-

AIR FORCE Magazine / June 1980



1 ne srroreglc monogemenr
OT |nrom1c|non

The speed and accuracy that electronics brings to weaponry are in equal
demand across a whole spectrum of military logistics.

Information management systems, utilizing advanced communications
technology developed by the Bell System, now keep track of maintenance and
man-hours, warehouse inventories and vehicle registrations, tool check-outs and
personnel directories.

The results are improvements in overall management control, in command
productivity and “mission effectiveness.”

Systems for automated supply and inventory, logistical training, materiel
movement, personnel development, all gain from Bell System knowledge of information
management.

Your Bell System account team can design, install and maintain
communications systems to meet the needs in your command, systems that may
include our latest CRT keyboard units, teleprinters, low-cost desk-top terminals or
sophisticated teleconferencing of graphics as well as voice.

That’s our business—discussing with you the future of information
management as we practice it now, applying advanced communications technology to
specialized needs.

It can begin with a team survey of your operations, prompted by a call
to your Bell Federal Government Account Executive.

The knowledge business
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MISSION.
DESTROY
TANKS WITH
TAGTIGAL

The capabilities of the multi-mission A-7 continue
to grow. Now with the addition of the new GE 30
mm Gun Pod, the A-7 provides still another mis-
sion capability — a day or night tank killer. And the
GEPOD 30 has the same striking power as the
GAU-8 cannon.

The A-7 is already operational with FLIR (For-
ward Looking Infrared Receiver) that enables
pilots to perform 24-hour surveillance/attack
missions with a proven, highly-accurate weapons
delivery system.

Continued updating of the A-7's Electronic
Counter Measures (ECM) suit and the addition of
a standoff missile capability provide a total
weapons system capable of effective around-
the-clock operations well into the 1990s — and at
very low comparable cost.

A7/GE POD S8QTEST
DECEMBER, 1979




sources as quickly and as effectively
as possible. In addition, the directive
stresses to the twenty-one federal
agencies involved the need to coor-
dinate all military and civilian pro-
grams to enhance the nation’s total
war-fighting capability. A primary
concern is with sustainability of the
war effort, including civil defense and
the buildup of war readiness mate-
rials (WRM). Implementation of PD-57
is the responsibility of the National
Security Council. The Federal Emer-
gency Management Agency is to pre-
pare a master mobilization plan that
will be reviewed on a continuing
basis. Comprehensive mobilization
exercises are to be carried out to seek
out and correct weaknesses in
mobilization planning.

Murlaar Tact ﬂ_lu_s-:._n_n_:_t!?_-!?
Flawed

A senior Defense official who de-
clined use of his name disclosed re-
cently that an intensive US govern-

__ment studv of a mysterious avent in

the Indian Ocean off South Africa in
September 1979 failed to determine
whether or not a nuclear detonation
was involved. Spotted by two so-
called bhangmeter sensors aboard a
US Vela satellite, the event had the
"unique signature” of a nuclear de-
tonation. But, in contrast with all pre-
viously detected nuclear explosions
in the atmosphere, there was no un-
ambiguous corroborating evidence
from other detection sources. The
output from almost thirty other sen-
sor systems that normally contribute
information to nuclear test monitor-
ing was analyzed carefully, according
to the official, but only three or four of
them showed abnormal but inconclu-
sive data.

The government study, therefore,
assumed that the event either wasn’t
a nuclear detonation but an anomaly
or that whoever conducted the nu-
clear test "“did it in such a clever and
covert fashion" that all the normal
information was suppressed. Con-
gressional experts find irony in the
fact that the Administration has
classified secret almost all the infor-
mation surrounding the event. Even
details of estimates that the event
might have been caused by a meteor
that was not observed by other
means—thought to be almost
nonexistent—are being withheld.
Reason for this unusual secrecy,
congressional sources claim, is the
Administration's unwillingness to
discuss this country's current inabil-
ity to monitor nuclear testing and the
attendant deficiencies in enforcing
arms-control accords.

Administration spokesmen instead
stress that in the mid- and late 1980s
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the IONDS nuclear detection system
will be deployed on all eighteen satel-
lites of the GPS Navstar system.
IONDS, thus, will observe any nuclear
detonation in the atmosphere from
four satellites simultaneously and
provide precise optical and other in-
formation about its location and
magnitude.

Washington Observations
* The second, and latest, test of the
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“"Typhoon," took place on April 3 of
this year, and also turned out to be a
tailure. Fired from a special device
that simulates an underwater launch,
the Tynhnnn's second stace hlew un
in a way similar to the first launch at-
tempt. Telemetry data from this test
was also encrypted. Several members
of Congress have expressed concern
that the Typhoon might be an ICBM in
disguise or a hybrid usable as both
SLBM and ICBM. The distinction
between SLBMs and ICBMs is im-
portant because the SALT Il accord,
to which the US adheres even though
the Administration withdrew the draft
treaty from Senate consideration,
treats the two types of weapons in
different ways.

* There is growing concern in Con-
gress over the fact that the National
Intelligence Estimate #1138 was held
up for several months, supposedly by
CIA Director Stansfield Turner. Con-
gressional sources claim that the
summary section was rewritten per-
sonally by Admiral Turner to include
net assessment information that im-
pinges on the MX system. The revi-
sion is said to assume excessively
high growth in the number of Soviet
warheads available for attacks on MX,
thus putting in doubt the wisdom of
building MX in the first place. There
were other members of the intelli-
gence community who refused to
sign the estimate.

* An April 22 letter from President
Jimmy Carter to House Speaker
Thomas P. O'Neill, Jr., has stirred up
considerable doybt about the Ad-
ministration’s willingness to support
even token increases in defense
spending in FY '81. In his letter, the
President expresses unqualified sup-
port for an amendment sponsored by
Rep. David R. Obey (D-Wis.) that

would cut defense spending (in
budget authority) by $3.6 billion from
the Administration's latest budget re-
quest while boosting spending in the
domestic sector. Said President Car-
ter in his letter: "'l strongly favor the
adoption of this amendment." Con-
cerning an amendment by Rep. Mar-
jorie Holt (R-Md.), which increases
defense spending a modest $2.1 bil-
lion above the Administration request
and cuts some social programs, the
President made this comment: “lt
would reduce social and other non-
defense functions to an unacceptably
low level while providing for far more
defense spending than is needed or
advisable. | am strongly opposed to
this amendment and urge the House
to defeat it." The Holt Amendment, in
the main, introduces what many
llluru‘u!;'la UI‘ \:Ultylcab I..Ulla;dr:l tﬂdi'
istic assumptions about the increas-
ing cost of fuel and restores cuts in
the Defense budget made by the
House Budget Committee. (The
amandment-folled-by-ar

T
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164 to 246.)

* The Pentagon suspects the Soviets
are developing either a completely
new or significantly improved ASAT
space interceptor weapon system.
The Soviet ASAT system tested to
date, a senior Defense official reports,
isan “‘unimpressive" weapon, marred
by deficiencies in sensor capabilities
and limited lo low altitudes. "'l imag-
ine," the official said, “it doesn't im-
press [the Soviets either].”" Seven out
of ten tests of the Soviet ASAT have
failed. The theory is that a new Soviet
ASAT incorporating advanced sensor
technologies and higher-altitude ca-
pabilities is under development. So
far, no Soviet ASAT test has involved
the use of directed energy (DE)
weapons. Space weapons of this
type, in particular laser, are “many
years away'' for both the US and the
USSR, the Pentagon official believes.
Probably the Soviets will first attempt
to build ground-based DE weapons
for use against satellites in low earth
orbit since such systems "‘are easier

. to do.” An ASAT test in April of this

year, involving launch of the inter-
ceptor from the traditional ASAT
launch site at Shari Shagan, was a
failure; there are indications, how-
ever, that preparations for a new test
are under way.

* USAF’s shortfall between the De-
fense Department's initial funding
proposal for FY '82 and what the ser-
vice needs to perform its mission is
about $3.5 billion. Best early guess is
that significant cuts in manpower are
in the offing. The other services are
similarly affected. =
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That figure is remarkable, and so are great airlifters.

the accomplishments that have made Who are they? They're researchers,

Lockheed synonymous with airlift designers, engineers, manufacturing

expertise for more than a quarter-century. experts, support personnel, and highly

No one else can match the record. skilled workers. Thousands of them have

Who They Are ggeylégast-h the company for more than
Of course, that capability starts with They've created and supported all

the people. And, put another way, the the large aircraft that have formed the
staff at Lockheed-Georgia has amassed  backbone of airlift capability for our
more than half a million man-years of nation and many countries around
experience in designing and producing  the globe.



of experience make
word for airlift.

What They Produce

From that force of specialists has come

the world’s most versatile airlifter: the
legendary C-130 Hercules. Famed for its
country-building and mercy missions,

Hercules is flown by some 50 operators
around the world and by the U.S. Air

Force, Navy, Marines, and Coast Guard. It
was the first big, turbine-powered airlifter

with a rear cargo door, which lets large,

fully assembled trucks and bulldozers be
driven on and off. And Hercules can use

short, remote airstrips of almost any

surface—dirt, gravel, grass, sand, or snow.

Then there’s the first jet airlifter, the
C-141 StarLifter. Now, the 270 USAF

C-141s are being given in-flight refueling

capability for global range, and each is
having its cargo hold “stretched” by
one-third, affordably adding the equiva-
lent capacity of 90 more StarlLifters.
And-finally there'’s the T5 Gaiaxy,

world’s biggest airlifter. Depending on

p S

load, it also can use short, unprepared
airstrips. But it’s further able to carry

immense tonnages of outsize cargo, like
two main battle tanks at once. No other
airlifter approaches that capability.

Where Theyre Headed

The airlift experts at Lockheed-Georgia
are just getting started, however.
They're shaping new airlift technology,

and they plan to build ever more capable,

dedicated airlifters. The techniques and
the tools are in their hands. And their
experience is just one of their strong
credentials.

Put simply, the people of Lockheed-
Georgia know more about airlifters, by
far, than any other group in the world.

*» Lockheed



AEROSPACE WORLD

News Views & Comments

By William P. Schiitz, ASSISTANT MANAGING EDITOR

Washington, D. C., May 6
* McDonnell Douglas Corp. rolled
out USAF's first KC-10 Extender tank-
er/cargo aircraft at its Long Beach,
Calif., plant in mid-April. The Air
Force plans purchase of twenty-six
KC-10s.

The Extender, a modified version of
the DC-10 convertible freighter, is
equipped with an advanced aerial
refueling boom, extra fuel bladders,
an improved boom operator’s station,
and other features.

The plane is currently in an exten-
sive operational qualification and
flight-test program. Its air-refueling
compatibility with various aircraft

such as the F-15 and F-4 fighters, the '

A-10 and C-5, and Navy's A-4, F-14,
and S-3 aircraft will be checked out
both at high speed, high altitude and
at low speed, low altitude, Air Force
officials said.

The test-flight program will also
entail the aircraft's operational effec-
tiveness as a long-range refueler and
cargo hauler with flights abroad, and
maintenance under realistic condi-
tions.

The aircraft is expected to be
turned over to SAC for further testing
in April 1981. It and additional KC-10s

are to be based at Barksdale AFB, La.

The KC-10 will be able to reach
practically any corner of the globe
from both coasts of CONUS and
America's Pacific possessions. Its
range will vary from 5,500 nautical
miles to an extreme of 7,500 nautical
miles.

As for other operational capabili-
ties, Air Force officials offer a com-
parison. During the long-range de-
ployment of twelve F-15s to Saudi
Arabia, which included 115 tons of
equipment and 209 support person-
nel, sixteen KC-135s, three C-141s,
and two C-5s were needed, requiring
two days to complete the mission and
using forward bases in Spain and the
Azores.

Only six KC-10s would be needed to
support the same deployment. A
nonstop flight would have required
one day and saved 600,000 gallons of
fuel. However, to prevent excessive
fighter pilot fatigue a rest stop in the
Azores might be necessary, as in the
F-15 deployment. In this event, only
four KC-10s would be needed for the
mission.

% Two Soviet cosmonauts aboard
Soyuz-35 docked with and boarded

the orbiting space station Salyut-6 in
early April.

According to news agency Tass,
the two will conduct repairs to the
station, launched in September 1977,
perform medical and biological ex-
periments of a space-related nature,
and survey resources on earth.
Planned duration of the mission, as is
usually the case, was not reported.

One of the crew, Valery V. Ryumin,
is a forty-year-old civilian flight en-
gineer who was aboard the record-
setting 175-day orbital mission of
1979. The current mission com-
mander is Soviet Air Force Lt. Col.
Leonid |. Popov, a thirty-four-year-old
former fighter pilot who joined the
Soviet space programin 1970 and has
been a flight controller on earlier
manned missions, Tass said. This is
his first space mission.

It is Ryumin's third mission; the
first, in October 1977, failed when the
Soyuz-25 spacecraft developed guid-
ance problems.

Late in March, an unmanned
Progress-8 resupply craft docked
successfully with Salyut-6; the fol-
lowing manned second mission is
possible because of the space
station's two entry ports.

The Air Force's first KC-10 Extender tankerlcargo aircraft following rollout ceremonies at the McDonnell Douglas facility at Long Beach,
Calif. USAF is planning to buy twenty-six of these derivatives of the commercial DC-10 Series 30CF (see above).
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Cost Effective

DIGITAL

Transmission System for the DCS

Modern military com-
munications traffic not
only explodes in volume
\:\.u ;l L] clLIcL SCI l\..;.c:l, 'l;..
also has to be protected
more carefully than ever.

That's why the Depart- &
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cided to upgrade the

worldwide Defense Com- %

munications
System —
(DCS) with modern
digital equipment.

Digital technology will
provide US forces world-
wide with comprehensive
communications security
at reduced life-cycle
costs.

As the first major con-
tractor for the digital up-
grade of terrestrial links in
the DCS, TRW is demon-
strating today’s advanced
digital transmission tech-
nology in the Washington
Area Wideband System
and at satellite ground
stations in the DSCS Il
network.

More than 300 of our
AN/FCC-98 communica-
tions terminals are now
serving these critical
communications areas
with exceptional reliability.

We've also developed a
complete line-of-sight
transmission system for
the Digital European
Backbone communica-
tions network serving the
command structure and
forces of NATO through-
out Europe.

Installation of our 1st
and 2nd level digital mul-
tiplexers and the AN/FRC
digital radio will begin in
1980.

We'll also be supplying
digital radios and 3rd level
multiplexers to the NATO
Integrated Communica-
tions System which han-
dles NATO's long-haul
communications needs.

If you'd like additional
information on TRW'’s
digital communications
capabilities, contact: Joe
Wellington, TRW DSSG,
(213) 535-2258.

DIGITAL
COMMUNICATIONS

from
A COMPANY CALLED

TRW

DEFENSE AND SPACE SYSTEMS GROUP
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Canada will purchase 137 F-18A Hornets,
the US Navy’s hot new Strike fighter,
powered by GE's F404 turbofan engine.
First deliveries of the Canadian F-18s are
expected late in 1982.

The latest manned mission coin-
cides with the anniversary of the first
manned mission, of Yuri Gagarin in
April 1961.

* The Canadian government has
selected the F-18A Hornet, built by
McDonnell Douglas, St. Louis, Mo., to
modernize its Air Force in the current
decade.

The F-18A edged out the F-16 pro-
duced by General Dynamics Corp.,
also of St. Louis, in the final selection
process that ended a five-year debate
over the choice and marked the new
Liberal government’s first major pro-
curement decision.

Canada is to purchase a minimum
of 137 Hornets, the acquisition of
which will cost close to $2.5 billion.
First deliveries are expected late in
1982 and are to continue on a
schedule of two aircraft a month until
1989.

A key factor in the Canadian gov-
ernment's choice of the Hornet is
Canada’'s potential participation in
production and other work, valued at
an estimated $2.9 billion over fifteen
years.

% The US Army and the Federal Re-
public of Germany’'s Deutsche Bun-
despost, its telecommunications au-
thority, have agreed on replacing the
antiquated (circa 1940) telephone
network used by US forces stationed
in Germany.

AEROSPACE
WORLD

The new European Telephone
System, to cost the US $125 million,
will be delivered by a consortium of
telecommunications firms under the
supervision of Siemens AG, the Ger-
man manufacturer of the telephone
system. This will include delivery and
installation of the complete switching
network, as well as engineering,
documentation, and training.

The system will use the facilities of
the US Forces' Defense Communica-
tion System in Europe as well as a
number of leased Deutsche Bundes-
post lines and will connect 80,000
subscribers. The network will also
feature dial access to the Deutsche
Bundespost public telephone net.
Completion of the project will take
five years.

* The US Army has been given a
green light for the purchase of 352
XM1 Main Battle Tanks during the
current fiscal year.

The initial batch of “‘Abrams”
tanks—named for the late Gen.
Creighton W. Abrams, Jr., World War
Il tank commander and former Army
Chief of Staff—demonstrated some
reliability problems that induced the
Army to put several modified XM1s
through a rigorous test program at
Fort Knox, Ky. The result: “Earlier
problems with the tank’s power train
and related systems have been cor-

The self-contained, mobile air traffic
control tower developed by Lockheed
Aircraft Service Co. contains all equipment
needed for VFR control over aircraft within
a designated zone.

rected, and the XM1 now meets or ex-
ceeds all major reliability and dura-
bility requirements. . . . "

The Army said that it plans to con-
duct additional testing and continue
design refinement during 1980
pending a full-scale production deci-
sion on the Chrysler-built tank that
could come as early as July 1981.

* Test flights are under way of a
C-130 Hercules modified with twin

B =y ol e

An artist's concept of Northrop Corp.'s F-5G, the single-engine version of the highly
successful tactical F-5 being specifically designed as a new intermediate export fighter.
Because of the G's commonality with other F-5 versions, Northrop anticipates a significant
international sales potential for the aircraft, to be powered by a GE F404 in the

16,000-1b.-thrust class.
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“after-body strakes''—tail fins—that
will increase the aircraft's speed and
trim fuel consumption.

The strakes, measuring seven feet
long by four inches thick by twenty
inches high, are constructed of alu-
minum and fiberglass and are at-
tached under the propjet's tail section
to smooth airflow, thus reducing the
aircraft's aerodynamic drag.

The test flights are aimed at verify-
ing earlier wind-tunnel test data and
confirming the modified C-130's
structural integrity. They are being
conducted by Lockheed-Georgia Co.,
of Marietta, the aircraft's manufac-
turer, under USAF contract.

Engineers believe that C-130 fuel
consumption can be shaved by three
percent on long-range cruise and
perhaps better than six percent on
low-altitude missions. Aircraft speed
would be increased from 345 mph to
365 mph, they declare.

Based on the current price of JP-4
aviation fuel, the saving on USAF's
iivel Of 950 C- 130D, E, ana H models
could amount to about $9 million an-
nually, it is estimated.

One reason for enthusiasm for such
a modification program is that the
strakes can be retrofitted easily to air-
craft in the field.

* AFSC's Electronic Systems Divi-
sion, Hanscom AFB, Mass., is de-
veloping a portable, electronic device
that will protect ground-based air-
craft detection radars from attack by
missiles homing in on a radar beam.

The Anti-Radiation Missile Alarm
Sensor, or ARM Alarm Sensor, is ac-
tually a separate, smaller radar that
operates on a different frequency
than the aircraft detection radar it is
connected to by cable.

When ARM Alarm detects an enemy
radar-seeking missile, it automat-
ically shuts down the parent unit,
leaving the missile without a beam to
home in on.

An ARM Alarm advanced develop-
ment model, built by Syracuse Re-
search Co., N. Y., has already proved
the concept's feasibility in recent
tests using actual missiles. Later this
year, ESD plans to issue requests for
proposals from industry to design
and build eight engineering de-
velopment units that will be fully
militarized, weigh some 100 pounds
(45.4 kg), and be capable of operation
in all kinds of weather anywherein the
world.

Following extensive testing, USAF
would then award a production con-
tract for 118 ARM Alarm units for Tac-
tical Air Command use.

* New solid-state air traffic control
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A C-130 equipped with after-body strakes intended to smooth airflow and thus reduce

aerodynamic drag, leading to fuel savings and somewhat increased speed. A test-flight
program is being conducted by Lockheed-Georgia of Marietta.

radar systems are scheduled to re-
place twenty-year-old equipment at
fifty Air Force installations world-
wide.

Developed by AFSC's Electronic
Systems Division, Hanscom AFB,
Mass., the hardware consists of air-
port surveillance radars to monitor
aircraft within a sixty-nautical-mile

AFCC air traffic controllers study aircraft activity on radar consoles in an operations center

(110 km) range, precision approach
radars so that traffic controllers can
assist pilots during landings, and op-
erations center buildings to house
personnel and equipment.

The new precision approach radars
will allow controllers to track up to six
planes simultaneously, up from two
with the older equipment. These

recently installed at Nellis AFB, Nev. Twenty-year-old equipment is being replaced with
solid-state systems at fifty USAF installations worldwide.
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radars also have the ability to "‘see”
through heavy rains or snow. The
precision approach equipment is
being provided by Raytheon Co.,
Waltham, Mass.

Texas Instruments, Sherman, Tex.,
is furnishing the airport surveillance
radars and operations centers.

The first system, including both
types of radar and an operations
center, is already operational at Nellis
AFB, Nev.

* USAF has begun to offer cash
bonuses to qualified six-year enlist-
ees in three of its highly specialized
career fields.

The bonuses, according to re-
cruiting officials, are to be paid to re-
crults who complete techmcal tram-
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ySIsISecurlty Voice Processing, or
Explosive Ordnance Disposal.

Payments will vary, with Radio
Communications Specialists receiv-
ing $1.000: FExnplocive Ordnance
Specialists $1,500; and Voice Pro-
cessing Specialists $2,000. These will
receive a lump-sum payment at the
first duty assignment following
training.

Applicants for these specialties
must be high school graduates or
hold a state-certified GED. They must
have no prior military service and
have full qualifications for the spe-
cialty training sought.

Air Force recruiters have further
details.

* Two TAC crew members—Capts.
Joseph Mastascusa and Wendell
Johnson, both of the 474th Tactical
Fighter Wing, Nellis AFR, Nev.—have
been named recipients of the Avi-
ators’ Valor Award, presented annu-
ally since 1953 by New York's Ameri-
can Legion Post 743.

The award is presented to any rated
Air Force member for conspicuous
acts of valor performed during an
aerial flight in or out of combat.

On June 28, 1978, the two were re-
turning from a training mission in an
F-4D Phantom. On landing, a wing
dropped, skewing the aircraft to the
right. Captain Mastascusa pulled the
plane out of the drift by applying full
left rudder and aileron while simulta-
neously jamming on full afterburner.
Off the runway, the plane traversed
about 1,000 feet of hard-packed sand
surface before becoming airborne.

Aerial inspection by a wingman
determined that the right landing
gear was missing, as was the aft sec-
tion of the right external fuel tank. In
the face of these and other complica-
tions, the decision was made to land
gear up, which was accomplished
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successfully with damage only to the
two external fuel tanks. The crew's
reactionin a critical emergency saved
the aircraft and perhaps their lives.

* Under a recent DoD action,
thousands of women members of the

World War Il Women'’s Army Auxiliary
Corps are to become eligible for cer-
tain veterans benefits. These could
include medical treatment, home
loan guarantees, pensions, and pay-
ment of some burial expenses.

The change in status was granted
former WAACs who chose not to
enter the newly created Women's
Army Corps established as part of the
Army in 1943, about twenty-five per-
cent of the WAAC force. Those that
did have had veterans’' status since
leaving military service.

VA Administrator Max Cleland said
that former WAACs desiring eligibility

forming the same missions.

exercises, USAF officials said.

The F-16 in Simulated Wartime Deployment

A LIEW TONSIOP TIIGNT record of ten hours was recently set for F-16 multirole
fighters of the 34th Tactical Fighter Squadron, 388th TFW, Hill AFB, Utah.

During an exercise dubbed "Red Max Alpha,"
Great Lakes, east to the Atlantic Coast, south to Florida, and, finally, over
Texas and southern Utah back to Hill. The 4,350-mile flight simulated the
distance-from Ml lora Lase iii Cenilial TUrope, ana required three aerial re-
fuelings by SAC KC-135 tankers along the route.

Back at Hill, the aircraft continued participation in Red Max Alpha, a three-
day event designed to evaluate aircrews, aircraft, support personnel, and
flying and maintenance operations in a wartime environment. During the
exercise, twelve F-18s flew a total 101 missions to gunnery ranges in Utah,
Nevada, and Idaho, with sixty-one missions accomplished the third day. For
all that, nine of the twelve aircraft continued maintenance-ready if further
missions had been required, officials said.

According to F-16 manufacturer General Dynamics, the F-16 has more than
twice the combat radius of the F-4 Phantom on an air-superiority mission, with
each aircraft carrying its design air-to-air armament and flying the same com-
bat maneuvers. And the F-16 uses half the fuel needed by the F-4 when per-

Data derived from Red Max Alpha is to be used in planning future F-16

An F-16 fighter refuels during its recent 4,350-mile endurance flight. A number of
F-16s from the 388th Tac Fighter Wing, Hill AFB, Utah, participated in the simulated
deployment, which required three aerial refuelings and culminated in a high-sortie
exercise dubbed "Red Max Alpha."

the fighters flew north to the

29



The “Incredible Hulk," a restored tail
section of a C-141 used as a loading
simulator, the only one in existence, in
training by the Aerial Port Squadrons at
Dobbins AFB, Ga. Lockheed-Georgia
donated the former stress test article.

must first obtain an honorable dis-
charge by applying to the Department
of the Army, US Army Reserve Com-
ponent and Administrative Center,
Attention: AGUZ-PSA-P, 4700 Page
Bivd., St. Louis, Mo. 63132. On receipt
of a discharge, the former WAAC
should then contact a benefits coun-
selor at the nearest VA regional office
via the toll-free numbers listed in
telephone directories.

The DoD action is the resuit of
legislation that made possible last
year's extension of benefits to World
War II's Women's Airforce Service
Pilots and World War I's civilian tele-
phone operators who served in
France.

% The ninth annual Bishop Milton
Wright Air Industry Awards were pre-
sented during ceremonies in New
York in mid-April. The awards, named
in honor of the father of the Wright
brothers, are presented to outstand-
ing persons who have distinguished
themselves in the air industry "by
their humanitarian goodwill, cour-
age, love, and concern for their fellow
man."

Individuals honored this year were
William T. Seawell, Chairman of Pan
American World Airways; Mrs.
Blanche Noyes, pioneer aviatrix; and
Gregory and Paul Poulos of Sky-del,
Inc., John F. Kennedy International
Airport, N. Y.

Also honored was Tuskegee Air-
men, Inc., an organization of black Air
Force veterans and active-duty peo-
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ple of all ranks, as well as other black
veterans who served in World War Il,
Korea, and Vietnam. The Tuskegee
Airmen, formally constituted in 1972
and named for the black airmen who
were trained at the famous Alabama
Institute during World War Il, has fif-
teen chartered chapters throughout
the US. Its aims are to promote his-
torical, scientific, and social re-
search, to publish and produce liter-
ary and educational programs and
projects, and to grant scholarships to
deserving American youths seeking
aviation and aerospace careers.
Accepting the award on behalf of
the Tuskegee Airmen was the organi-
zation's National President, Dr. Han-
nibal M. Cox, Jr., a fighter pilot vet-
eran of the three wars who is currently
an Eastern Air Lines executive. The
award was presented by Herbert O.
Fisher, a former Iron Gate Chapter
President and AFA National Director.

* NEWS NOTES—In order “to im-
prove the Air Force's tactical elec-
tronic warfare and theater defense
suppression capabilities,” twenty-
four F-111As at Mountain Home AFB,
Idaho, will be modified to EF-111A
configuration by mid-1981 and equip
two tac electronic warfare squadrons
to be activated there, officials said.
The move will increase military per-
sonnel at the base by about 100.

FAA’s National Aviation Facilities
Experimental Center, Atlantic City,
N. J., was to change its name to the
Federal Aviation Administration
Technical Center with the dedication
in late May of its new $50 million
headquarters complex. Also inaugu-
rated at the Center was a new opera-
tional and research heliport.

The first operational aerial refuel-
ing of a stretched MAC C-141B took
place in early April during a nonstop
flight of the aircraft from Beale AFB,
Calif., to RAF Mildenhall, UK. it was
the longest mission thus far forthe B,
of the 443d MAW, Aitus AFB, Okla.,
and the first mission to Europe. In a
related matter, Lockheed-Georgia
Co., Marietta, announced that all
phases of the C-141B’s flight-test
program had been successfully
concluded. In use was a new ad-
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NATIONAL ANNOUNCES A CUT
iN MILITARY SPENDING.

If youre a member of the Department of
Delense (actlive, retired or reserve) you can rent
a Pontiac Sunbird or similar sized car at most
locations for only $20 a day or just $100 a week.
All you have to do is show us your military LD,
a valid driver's license and meet certain credit
requirements. (You don't even have to be on mil-

itary business.)
Of course
you pay for the
gas you use and must
return the car -
to the renting
location. These
rates are non-
discountable
and subject to
change without
notice. Specific cars
subject to availability.
To obtain a

e

In Europe, Africa and the Middle East it's Europcar. In Canada it's Tilden.

National credit card application and
additional information on our military dis-
count program write to: Government Sales
Manager, National Car Rental, 5205
Leesburg Pike, Suite 211, Department 2
Falls Church, VA 22041.

Or, to make a reservation call toll-free

# 800-328-4567. In
Minnesota call
800-862-6064. In
Canada, call collect
612-830-2345.

We leature GM cars
like this Pontiac Sunbird

@ 1980 National Car Rental System, Inc,

vanced airborne test data system of
some dozen microcomputers on the
aircraft to provide very fast and effi-
cient data acquisition; for example, a
preflight of up to 1,000 channels took
two hours under the older system.
The new system provides preflightsin
only five minutes.

Parks Aeronautical College of St.
Louis University, Cahokia, Ill., the first
federally approved school of
aeronautics, will host its annual Open
House June 14-15 to include military
and civil aircraft, static and student
displays, parachuting, and an air
show. Call Capt. Terry Lowe (800-
851-3048, ext. 230) for details and free
exhibit space.

In April, NASA tested a group of
men aged fifty-five to sixty-five on
their ability to withstand the stress of
weightlessness in spaceflight and will
test women in that age group later in
the year. Younger age groups have al-
ready been observed. The program is
designed to set baseline medical
criteria for Shuttle flights.

This May marked the fiftieth an-
niversary of airline flight attendants.
On May 15, 1930, eight young nurses
took to the air for Boeing Air Trans-
port. Today, there are more than
125,000 flight attendants worldwide.
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TSgt. Robert Wickley, a photo-
journalist with the Aerospace Au-
diovisual Service, Norton AFB. Calif.,
has been named 1979 Military Pho-
tographer of the Year. The photo
competition is sponsored by the Na-
tional Press Photographers Associa-
tion and the University of Missouri. In
addition to placing first, Sergeanl
Wickley won three second place
awards, two third place awards, and
three honorable mentions.

A new monument, in honor of the
orbital Mercury flights of John Glenn,
Scott Carpenter, Walter Schirra, and
Gordon Cooper, was recently dedi-
cated at Complex 14 at Cape Canav-
eral AFS, Fla.

Died: Thomas K. Finletter, second
Secretary of the Air Force and
longtime public servant who was
permanent representative to NATO
during the Kennedy Administration,
of a heart attack in New York in April.
Mr. Finletter advocated both univer-
sal disarmament and US military pre-
paredness. He headed a commission
on military aviation policy whose 1948
report, Survival in the Air Age, was in-
strumental in greatly expanding the
fledgling and independent Air Force.
He was eighty-six. L

Randolph AFB, Tex., headquarters of Air
Training Command, this year marks its
fiftieth anniversary. It celebrated almost
fifty years of teaching flying with an open
house and air show in May. Here, in this
1932 photograph, a flight instructor uses
familiar gestures to demonstrate
maneuvers to young cadets, proving that
while equipment and uniforms may
change, pilots and their fascination with
flight haven't.
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READY RADIOS

carry on
emergency
communications

A single portable emergency
transceiver now combines broad
frequency selection with
modulation methods so you can
tie together communications
networks including air, mobile,
and ground units. Use Motorola’s
PT-25 as a rugged portable radio
or mount it in surface and
airborne vehicles. Or air traffic
control towers. For primary or
emergency communications.
Lightweight. AM/FM and
VHF/UHF multimode operation.
Scanning included. The PT-25
puts 8360 frequency synthesized

channels to work for you over
government and commercial
aviation bands. Battery or
AC/DC operation. From 116-150
MHz. And 225-400 MHz.
Removable control unit makes
for easy remote installation
anywhere.

Vehicle Mount. Makes
short-range, on-the-go
communications easy for
emergency or airport vehicles.
Ideal for remote field air
controller operations.

Fixed Base. Use as primary or
backup in emergencies. Mount
permanently or keep portable in
control towers. Switched to

beacon mode, aircraft can

“home-in” for guidance. And

back-to-back they make
excellent repeaters or
translators for the long haul.

Search and Rescue. Carry
the PT-25 almost anywhere. Even
in a helicopter to remote areas.
Lets SAR teams coordinate
communications with air,
mobile, and ground units.

So if you would like to
carry your communications
center...come to Motorola.
Write to us at P.0. Box 2606,
Scottsdale, AZ 85252 USA. Or call
602/949-2798. For international
sales, call 602/949-4176.

@ MOTOROLA
Making electronics history since 1928.




CAPITOL HILL

By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH

Washington, D. C., April 28
FY ’81 Budget

The House and Senate Budget
Committees have reported out bal-
anced budgets with overall spending
close tothe $611.5billion target set by
the President for FY '81. Only the
Senate resolution provides real de-
fense increases, with $173.4 billion in
budget authority and $155.7 billion in
outlays. The $13.5 billion Senate in-
crease, including an 11.7% salary
hike for all military personnel, col-
lides with proposals to up domestic
programs but probably will be sus-
tained. The House Budget Committee
pegged budget authority at $160.8
billion and outlays at $147.9 billion.

Neither house is expected to stray
far from committee proposals and in
conference a compromise on defense
spending is likely. The Administration
had estimated $4.5 billion in in-
creased costs for FY '81, but added
only $2.9 billion for fuel in its
amended budget. DoD would have to
absorb $1.6 billion in program cuts
and deferrals.

In tandem with a vote on the 1981
resolution is a revised second budget
resolution for FY '80. The Senate
added $4.1 billion for defense to
cover understated costs, Nunn-
Warner military manpower benefits,
and a twenty percent pay hike ab-
sorption. The House added only $2.8
billion for similar costs, but kept pay
absorption at the forty percent pro-
posed by the Administration.

Holt Amendment

Rep. Marjorie Holt (R-Md.), in the
only defense spending amendment to
the House Budget Resolution, pro-
posed to increase defense outlays for
FY '81 by $5.1 billion and reduce
domestic programs by a similar
amount. The measure was rejected by
a vote of 246 to 164. The added fund-
ing was targeted to pay for increased
fuel costs, restore funds cut by the
Budget Committee, and provide that
DoD absorb only the traditional
twenty percent of pay hikes.

Nunn-Warner
An amendment sponsored by Sens.
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Sam Nunn (D-Ga.) and John Warner
(R-Va.), which increases military
compensation benefits and will cost
$3 billion over the next five years, has
passed the Senate and is pending in
the House. The Military Compensa-
tion Subcommittee is to establish a
position on the proposal. Further ac-
tion is being held in abeyance, how-
ever, until after the Budget Resolu-
tion is adopted. The subcommittee,
aware of Administration objections to
the variable housing and subsistence
allowances, expects to make some
changes. At this writing, Administra-
tion officials predict the legislation
will be vetoed if sent to the President
in its present form.

Doctor Pay Incentives

Congress will again send a military
physician bonus package to the
President for his signature. Elements
of House and Senate Armed Services
Committees have passed proposals
to help retain doctors in the military
by providing permanent bonus pay
for the MDs. Only the House bill
provides guaranteed special pay for
dentists, a provision that is objection-
able to the Administration. Both mea-
sures are expected to pass floor con-
sideration after the adoption of the
Budget Resolution and differences
will then be worked out in confer-
ence. With the urgent need to retain
the doctors and President Carter's
promise to again veto any legislation
providing bonus entitlements to any
group other than military physicians,
the dental provision will probably be
dropped by the conferees.

CX Loss

The Air Force's proposed outsize
cargo transport, CX, will not be in-
cluded in the House Armed Services'
“shopping list” when Appropriations
marks up DoD spending in July. Some
$80.7 million for the R&D program
was struck by a vote of twenty-two to
seventeen after C-5 capabilities,
added sealift, and efforts to balance
the budget were considered. Further,
the proposed 1986 I0C (Initial
Operating Capability) drew sharp
criticism as not alleviating current

problems. CX does not appear to have
a chance of being resurrected in the
House, and its future in the Senate
Authorization Bill is unclear at this
time.

MX Survey

With MX facing a rough road in
Congress, Rep. Dan Marriott (R-
Utah), in whose district the proposed
ICBM would be deployed, released
results of a survey showing Utahns,
by a margin of forty-seven percent to
forty-four percent, favor basing MXin
Utah if they can be convinced of its
necessity for national security.
Further, fifty percent said they would
favor MX in their area if environmen-
tal and socio-economic effects could
be overcome. Those favoring MX
gave its deterrent value and surviv-
ability as reasons for support, while
those against said the environmental
impact and desire to split deployment
among several states were deciding
tactors.

FY ’81 Authorization Bill

The House Armed Services Com-
mittee increased R&D and procure-
ment programs by $5.9 billion, with
$1.1 billion targeted for additional
USAF aircraft. Although the commit-
tee voted down the $80.7 million for
CX, it added twelve A-7Ks, eight C-
130s, two KC-10s, $400 million for a
Strategic Weapons Launcher
(SWL—a B-1 derivative), and $253
million for initial spares for the F-15
and F-16. The Navy was voted an extra
$2.2 billion for two SSN-688 nuclear
attack submarines, two Perry-class
frigates, and to recommission the
carrier Oriskany and the battleship
New Jersey. A total of $243 million
was added to the Marine Corps AV-8B
V/STOL program for FY '81. The
committee included language sup-
porting the Administration's registra-
tion proposal, but rejected a move to
save operations and maintenance
from cuts by refusing to set a "“priority
guideline” for Appropriations to fol-
low. The Appropriations Committee
traditionally makes cuts despite rec-
ommendations in the authorization
bill. i

33



ARFORCE|JUNE 1980

Where the interests of several great powers intersect, tension
and conflict can be expected. That has been the case in Northeast Asia
for centuries. The tension continues today. Whether conflict will
break out depends to a large degree on perceptions of .

RTHEAST ASIA:
The Shifting Balance

BY F. CLIFTON BERRY, JR., EXECUTIVE EDITOR

JAPAN

vISITOR to Northeast Asia after an absence of six
years should expect to see changes. But that ex-
pectation is scant preparation for absorbing the really
profound shifts that have occurred in the region since
1974, and most especially in the past year and a half. The
catalog is long, but a few highlights will suffice: US rec-
ognition of China and dropping Taiwan, buildup of
Soviet forces in Asia and the Pacific, possibility of *‘talks
about talks’’ between the two Koreas, the assassination
of President Park Chung Hee, and the heightened con-
sciousness in Japan toward enhanced national defense.
The changes are not only political and psychological;
they also include procedural and hardware advances in
both Korea and Japan, all of which contribute to US
interests, goals, and national security. Five years ago,
AIr Force Editor John Frisbee termed Korea the
“‘linchpin of US Asian policy.”” In the spring of 1980, US
officials interviewed for this article used the identical
term, applying it both to Korea and Japan in the current
context. ‘‘Linchpin’ is an apt word in this situation. In
the dictionary meaning, it holds together the elements of
a complex. Thus, either Korea or Japan or both together
can be called a linchpin. If either one is threatened or
lost, so is the other and the complex can fly apart. This
relationship is understood clearly by Japanese, Korean,
and American officials on the scene. It should not be
overlooked in Washington because of preoccupations
with the Middle East and Persian Gulf regions.

Japan’s Evolving Consensus

Even open discussion of defense matters was virtually
taboo in Japan for years, and espousal of improved de-
fense posture was done only in private. Not so anymore.
The topic is open for discussion now by politicians, the
media, and the public. Consequently, progress is being
made. But an American expert enters a cautionary note.
Before attempting assessment of the shifting military
balance in Northeast Asia, he says that one must re-
member that the Japanese frame of reference is different
from ours. He puts it this way: ‘‘Their frame of reference
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is Northeast Asia, and then the global picture.”’ With that
caveat entered, he and other Americans are quick to
point out that Japanese views on defense matters have
indeed changed profoundly within the past year. This
follows a period of about three years of consciousness-
raising on defense topics within the body politic.

The Japanese government considers strong public
support to be essential to vigorous defense. Ganri
Yamashita, then Director General of the Defense
Agency, said in his 1979 Defense White Paper, *‘National
consensus on defense issues is the foundation of national
defense. Without such consensus, there can simply be no
effective defense.”

The evolving consensus is unmistakable and quantifi-
able. The Prime Minister’s office samples Japanese pub-
lic opinion on defense issues every three years, most re-
cently in December 1978. The 1978 interviews with a
nationwide sample of 3,000 men and women older than
twenty years revealed that eighty-six percent agreed
with the need to have a Self-Defense Force (SDF). That
compared with seventy-nine percent in 1975 and
seventy-three percent in 1972, (The figure favoring exis-
tence of an SDF was less than thirty percent in the mid-
1960s.)

A few Japanese still favor discohtinuing the SDF; it
was five percent in 1978. That was twelve percerit in 1972
and eight percent in 1975, so the decline is steady and
significant. The five percent of people who opposed the
existence of the SDF gave the following rationales:
*‘constitutional renunciation of war’’ (forty-five per-
cent), ‘‘heavy economic burden on the people™’
(twenty-eight percent), and *‘possibility of becoming in-
volved in a war”’ (twenty-six percent).

Reasons for the burgeoning consensus on defense is-
sues are numerous. Those most often cited include the
ominous buildup of Soviet naval and airpower in the re-
gion; the provocative Soviet fortification of islands north
of Hokkaido still claimed by Japan; uncertainty over US
intentions as exemplified by the precipitate recognition
of China and the Carter withdrawal of US forces from
Korea (now suspended); and a realization that it is time
they assumed a larger share of the defense of Japan and
its surrounding air and waters.

The 1978 government survey shed light on the last
point—increasing defense power. The percentage dou-
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bled from eleven percent in 1972 to twenty-two percent
in 1978. As for maintaining present levels, the proportion
of adult Japanese held steady at fifty-one percent (1972)
and fifty-three percent (1978). In fact, the amount of
money devoted to the defense budget doubled from 1974
to 1979, from 1,093 to 2,094.5 billion yen.

Results of the Consensus

Perhaps the most dramatic result is the tormation of a
special standing committee on national security affairs in
the House of Representatives of the Diet, Japan's par-
liament. The committee has twenty-five members drawn
from across the spectrum of parties represented in the
House. Until now, national security matters have been
secondary issues for discussion in such standing com-
mittees as those on the Cabinet, foreign affairs, and the
budget, according to columnist Masaru Ogawa. Ogawa
notes that even the Socialist Party joined the opposition
Democratic Socialist Party and the ruling Liberal Demo-
cratic Party in approving the new committee. Only the
Communist Party voted against the committee’s estab-
lishment, but decided to participate once its existence
was certain.

It appears that the new Diet committee will provide a
closer and more regular oversight of national security
matters than the Diet has exercised in the past. Thus,
they will be discussed in a more normal way than in a
crisis-like or major-issue atmosphere. Certainly it will
continue the strong tradition of civilian control over the
uniformed military. However, uniformed military offi-
cials are expected to respond to requests to testify before
the committee, and give expert testimony on topics
within their responsibilities.

Another step forward in the legislative sphere is en-
dorsement by the major opposition party, the Demo-
cratic Socialist Party, of the government’s proposals to
amend existing legislation on the SDF in two respects.
One would authorize a 2,331-person increase in the SDF
strength, now 180,000. The other would permit revision
of existing law in order to organize a new submarine fleet
headquarters for unified command of the two sub flotillas
of the Maritime Self-Defense Force. The new fleet head-
quarters will be responsible for training submariners, as
well as command and operation of submarine units.

The Japan Defense Agency’s five-year plan for im-
proving the quality of its forces is called the Mid-Term
Operations Estimate (MTOE). It is a sliding plan, up-

Japanese Defense Expenditures
{In billions of yen)

Percentage
Defense Budget Growth from
Fiscal Year (billions of yen) Previous Year

1974 1,093.0 16.8%
1975 1,327.3 21.4%
1976 1,5612.4 13.9%
1977 1,690.6 11.8%
1978 1,901.0 12.4%
1979 2,094.5 10.2%

Source: Japan Defensa Agency White Paper, "Defense of Japan 1879"

AIR FORCE Magazine / June 1980

The US team in Japan is led by Ambassador Mike Mansfield (left).
The top US military man in the country is Lt. Gen. William H. Ginn,
Jr., USAF (right). General Ginn is Commander, US Forces Japan,
and also of Fifth Air Force, with units in Japan and Korea.

dated each year and projected one year further ahead.
The current document is for the 1980-84 period, and calls
for about $11 billion worth of improvements. In late
spring, there were indications that the Defense Agency
and the Ohira government were planning to accelerate
the plan by a year; that is, to accomplish by 1983 what
was planned for completion by 1984. That would be an
ambitious undertaking, which would require competition
against other programs in the government’s budgets for
the years ahead. If executed, it will demonstrate even
more concretely Japan’s resolve and commitment to
sharing a larger portion of the burden of its defense.

For a time, the Carter Administration was pressing
Japan strongly and publicly to increase its defense
budget to break through the ‘‘One Percent Barrier,”” and
spend more than one percent of its Gross National Prod-
uct (GNP) on defense. The figure has hovered at or near
nine-tenths of one percent of GNP in recent years. It is
slightly higher if pensions for the Imperial Forces are in-
cluded, and even higher (about 1.1 percent) if offsetting
support of US forces is included. In the opinion of most
experts on Japan, such public prodding is counter-
productive. The Administration apparently agrees, and
has settled for quiet encouragement of a steady increase
in Japanese defense spending. In Japanese opinion, a
steady increase in defense spending is also a significant
demonstration of resolve. This suggests that the internal
logic of the Japanese system will adjust its actions much
better than overanxious pressures by a US administra-
tion. To that end, the US outcries have been muted in
recent months, with more productive discussion of re-
quirements and responsibilities taking place. (As an
aside, one US expert pointed out that Japanese defense
outlays have increased by larger percentages each year
since the mid-1970s than the increases by NATO na-
tions.)

Equipment improvement steps are already in prog-
ress. The acquisition of about 120 McDonnell Douglas
F-15CJs has been set in motion. They will supplant
F-104s as deliveries begin late in 1980. The domestically
manufactured supersonic support fighter, the F-1, con-
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Paratroopers of the 1st Airborne Brigade, Ground Self-Defense
Force, make a training jump near their base east of Tokyo.

tinues to replace F-86s at a rate of five per year. For air-
borne early warning, Japan has chosen the Grumman
E-2C Hawkeye. Deliveries of the first two will be in 1982,
the second two in 1983, and four more later, unless accel-
erated by the MTOE speedup.

In air defense, Japan’s surface-to-air HAWK missile
systems are expected to be replaced within the the next
few years by a newer system, perhaps the Patriot. The
overall BADGE system is also due for rapid upgrading.
(BADGE is a computerized system installed in 1967 to
spot and identify flying objects, process data on them,
and assign targets to aircraft and SAMs.) For antisub-
marine work, Japan has already begun deployment of an
eventual forty-five Lockheed P-3C Orion aircraft as suc-
cessors to the P-2 Neptune. For the Ground Self-Defense
Force, the government ordered a twenty-five percent
expansion of production of the modern Type 74 tank, It
increased from forty-eight to sixty per year, and that may
be revised upward to achieve deliveries of 300 by 1983.
The GSDF is also moving ahead with production and de-
ployment of the advanced Type 73 armored personnel
carrier and the Type 75, 155-mm self-propelled howitzer
of indigenous design.

Japanese-US Military Cooperation

As the Self-Defense Force capabilities have increased
overrecent years, there has been a steady increase in the
number and types of cooperative activities with US
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forces. These range from exchange of students at mili-
tary colleges to participation in dissimilar air combat
training and involvement in large-scale combined fleet
maneuvers. The most visible recent example was
Maritime Self-Defense Force (MSDF) ships maneuver-
ing with warships of the US, Australia, Canada, and New
Zealand in the RIMPAC exercise held in late February in
the Central Pacific. Although the RIMPAC participation
generated ritual protests, the media and political consen-
sus in Japan favored it.

US units of all services welcome Japanese cooperation
and joint activities, according to officers on the scene.
USAF Lt. Gen. William H. Ginn, Jr., Commander of US
Forces Japan and Fifth Air Force, notes that more than
200 Japanese Air Self-Defense aircraft have already par-
ticipated in dissimilar air combat training (DACT)
against USAF, Navy, and Marine fighters, with DACT a
continuing and regular program. Most recently, F-15s
from 18th Tactical Fighter Wing at Kadena Air Base en-
gaged Japanese F-4EJ, F-104], and F-] fighters in the
Pacific maneuvering area east of Misawa AB on northern
Honshu.

General Ginn has more than 44,000 US military per-
sons in Japan, including those on Okinawa. He oversees
120 US facilities in the country, including forty-nine on
Okinawa. Of the 120, there is joint Japanese-US use at
twenty-nine. This is down from 2,824 US facilities in
Japan in 1952 at the height of the occupation and Korean
War. Japan's contribution to support of US forces in the
country is about $1 billion annually, and expected to in-
crease gradually.

Major changes in USAF deployment in Japan are
afoot. They include the conversion of Kadena's 18th
TFW's fighter squadrons from F-4C and D to the F-15
Eagle fighter. That is scheduled for completion in Sep-
tember, when the four fighter squadrons will have
seventy-two new Eagles. Beginning in July, two E-3A
Sentry AWACS aircraft will be based at Kadena on per-
manent rotation from the parent 552d Airborne Warning

Two ships of the Haruna class helicopter destroyer have been
commissioned, and construction continues on two more. Maximum
speed is thirty-two knots. Armament consists of three antisubmarine
helicopters, two five-inch rapid-fire guns, one ASROC unit, and two
triple-mounted, short-range torpedo tubes.

AIR FORCE Magazine / June 1980



and Control Wing at Tinker AFB, Okla. E-3As have
made frequent short-term deployments to Japan and
Korea over the past two years. Tactical reconnaissance
continues to be provided by the mainstay RF-4C, with a
squadron based at Kadena and a detachment continu-
ously deployed at Osan AB, Korea.

General Ginn and Japanese officials hlghllghl recently
expanded bilateral planning as one of the most significant
cooperative steps in recent years. This came about under
the aegis of the November 1978 ‘‘Guidelines for
Japan-US Defense Cooperation.’’ General Ginn says the
Guidelines provide the basis for bilateral military-to-
military planning, as well as associated defense ac-
tivities. The end result will be, he notes, detailed plans
for the defense of Japan and for mutual cooperation in the
case of other Far East contingencies. The increased
number and scope of bilateral exercises will be expanded
further under the Guidelines framework.

Other results expected are increased interoperability
of Japanese and US systems, establishment of joint and
combined command and control mechanisms, and an
improved joint posture to deter aggression. Associated
activities include joint exercises and training, definition
of mutual communications/electronics requirements,
exchange of intelligence, and closer coordination of
logistics activities.

Future Trends

In the immediate future, more Japan-US exercises in-
volving all services can be expected. Also, increased
Japanese Self-Defense Force participation in multina-
tional maneuvers at sea and air will be seen. The tenta-
tive and exploratory visits between Japanese and Korean
experts concerned with security matters may become
more frequent. Real outlays by Japan for defense will in-
crease steadily, and equipment modernization will be
accelerated, although the overall size of the SDF will
grow only gradually. As the consensus on defense per-
meates the Japanese institutions, it seems likely that the
self-imposed ban on exports of military equipment will
begin to relax. However, while it is unlikely that
Japanese SDF units will project themselves outside the
spaces immediately surrounding Japan, they can be ex-
pected to improve their capability to deter and repel in-
trusions by any aggressor into those spaces.

Perhaps the most pointed summary of the shift in
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The PS-1 antisubmarine flying boat, of
Japanese design and manufacture, is
capable of takeoffs and landings in rough
seas with wave heights up to three meters.
External armament includes launchers
beneath each wingtip for air-to-surface
rockets, and underwing pods for torpedoes.
It carries a crew of twelve and has an
operational range of about 2,400 nautical
miles.

gy

Japanese opinion on defense resulted from the deploy-
ment of USS Midway to the Indian Ocean as part of US
reaction to the terrorists’ seizing of the American Em-
bassy in Teheran. Midway is homeported at Yokosuka,
Japan, and normally operates in the Western Pacific.
After she had been gone to the Indian Ocean for a few
weeks, American officers said their Japanese friends
began asking, ‘*When is our carrier coming back?"
When Midway did return to Yokosuka in early April
there were no demonstrations against her presence, and
the group of dignitaries on the pier included the Mayor of
Yokosuka.
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KOREA

HIRTY years after North Korean forces invaded the

South by crossing the thirty-eighth parallel on a quiet
Sunday morning in June, the Korean peninsula remains a
focal point of the security interests of the major powers.
The interests of China, Japan, the Soviet Union, and the
United States all intersect in Korea in varying degrees
and intensities at different times.

Regionally, Defense Secretary Brown has noted the
increase of Soviet ground forces on the Chinese border.
He also has cited their expansion and modernization of
the Pacific Fleet, plus reinforcement of the Soviet garri-
sons on the Northern Territories of Japan, which the
Russians have occupied since the end of World War I1.
Turning then to Korea, he said, ‘*We now know with
considerable confidence that, starting early in the 1970s,
the North Koreans have engaged in a major military
buildup, primarily of their ground forces." He said the
North Korean navy and air force have also been ex-
panded and modernized, then notes: **The intentions of
North Korea are unclear, but its military forces clearly
are not geared for defensive operations.”

Other analysts of the Korean situation are more direct
in their assessment, saying that the North Korean
buildup is for offensive purposes. They cite the record:
seizure of the Pueblo, 1968; the shooting down of EC-121

North Korean Force Estimates
Before and After the Intelligence Reevaluation
(As of Ocl 1979)

Ground Forces: Before After
Active-Duty Personnel 440,000 600-700,000
Combat Divisions/

Brigades 25 35-40
Commando Personnel Not Listed 50-100,000
Medium Tanks 1,850 2,500
Ligh!Amphib Tanks 100 100
Assault Guns 105 100
Armored Personnel

Carriers 750 1,000
Field Artillery Guns 3,035 3,500-4,000
Multiple Rocket Launchers 1,300 1,500-2,000
Antiaircraft Weapons 5,500 8,000-9,000

Naval Forces:

Personnel 30,300 31,000
Combat Ships 482 450

Air Forces:

Personnel 45,000 45-50,000
Jet Fighters 581 650

MiG-15/17 328 320

MiG-19 110 160-200

MiG-21 121 120
Fighter-Bomber (Su-7) 22 20
Transports 320 250
Helicopters 65 65
Jet-Capable Airfields 20 20

Source: US Department of Datense
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Republic of Korea Defense Expenditures

(In millions of 1977 constant dollars)

Percentage
Growth from
Year Amount Previous Year
1976 $1,833
1977 $2,076 13.3%
1978 $2,522 21.5%

Source: Preliminary data for World Military Expenditures and Arms Transfers,
1969-T8, US Arms Control and Disarmament Agency.

aircraft, 1969; assassination of President Park’s wife,
1974, and repeated attempts on his life; murder of two US
officers in the Demilitarized Zone (DMZ), 1976; tunnel-
ing under the DMZ into South Korea, continuing; and
air, ground, and seaborne commando raids, continuing.

During his 1976 campaign, President Carter expressed
his conviction that US units should be withdrawn from
the Republic of Korea. In office, he began the process
virtually without consultation, either with Korea and
Japan, or within the US government itself. The action
shocked the Japanese and Koreans. Meanwhile, a US
Army intelligence reassessment of North Korean ground
forces had begun to turn up irrefutable evidence that they
were larger and more powerful than had been previously
thought. Ultimately, after withdrawing an infantry bat-
talion and turning over some equipment to ROK forces,
Mr. Carter suspended the withdrawal. Secretary Brown
says any further withdrawal of US ground combat ele-
ments “‘will be held in abeyance until 1981."" He says,
‘At that time, we will consider whether a satisfactory
North-South balance has been restored, and whether
there has been tangible progress toward a reduction of
tensions on the Korean peninsula.”’

The reduction of tensions doesn’t seem likely this
year. There were scraps between North Korean raiders
and South Korean security forces throughout the winter
and early spring, for example. At the same time, Kim 1l
Sung’s regime continues its preparations for offensive
actions against the South. They include:

e Creation of an unusually large (100,000-man) com-
mando raiding force aimed at large-scale disruptions in
the rear areas of the ROK;

e Construction of naval bases and hardened airfields
in the forward areas of North Korea, which facilitate op-
erations against the flanks of ROK, and a demonstrated
intention to put them to use;

® Moving armored formations forward to be deployed
near the DMZ, ready for commitment into the traditional
invasion corridors;

e Construction over the past five to seven years of
heavily reinforced and hardened artillery positions adja-
cent to the DMZ. Many of these positions permit close
artillery support of invading forces during the break-
through and, with a single displacement, support of forces
entering the northern outskirts of Seoul;

e Continued large-scale tunneling operations under
the DMZ, which date back to 1971. So far, three tunnels
have been uncovered and neutralized, as a result of con-
centrated counter-tunnel actions since 1974;

® Continued high spending for military forces, ranging
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from a low estimate of fifteen percent of GNP to the 19.6
percent attributed by the US Arms Control and Disar-
mament Agency in its annual survey.

The result, for the Korean armed forces and the US
military people on the scene, is a hardening of resolve to
be more effective and resolute against the North Korean
threat. Gen John A. Wickham, USA, the senior US mil-
itary man on the peninsula, told Air Forck that he con-
siders the Republic of Korea the US’s strongest and
staunchest ally, and the US presence in Korea a clear
indication of the US government’s commitment to peace
and stability in Northeast Asia. Both he and his deputy,
USAF Lt. Gen. Evan Rosencrans, told Air Forck that
an enemy decision to attack the Republic of Korea en-
tails a realization that it is a concurrent attack on the
United States, and a declaration of war. General Wick-
ham followed that up by saying, ‘‘We are determined to
carry out our treaty obligations,’’ which means, under
the 1954 US-ROK treaty, committing forces to the aid of
Korea if attacked. _

General Rosencrans points to the differences between
the situation in Korea in June 1950, in Vietnam in the
1960s, and the present situation in Korea. Foremost
among the differences is that the entire military effort in
the south is now combined and integrated under the
Combined Forces Command, which will fight the war—if
it comes—under the United Nations flag. Added to that
is the fact that the Republic of Korea armed forces are
now among the most modern conventional forces in the
world, with combat experience alongside US units in
Vietnam. Furthermore, both US and ROK troops of all
services are aware of the invasion threat from North
Korca only twenty-five miles north of Seoul, about the
distance from the White House to Dulles Airport. Lead-
ers and troops alike told AIR Force Magazine that
motivation is not an issue in Korea; the motivation is
there. The concentration, then, at all levels, is on figuring
out more simple, effective ways to tight the battle when it
comes. To that end, some rather commonsense steps
have been taken, which ought to pay dividends if the war
starts.

First, realistic training is possible at all times. An in-
fantry battalion of the 2d Infantry Division, for instance,
has an allocation for training ammunition of more than
$500,000 per year for its basic individual and unit training
programs. If more is needed, it can be had. That does not
include expenditures of air-delivered munitions, or naval
gunfire support also available to the battalion com-
mander. Thus, there is no excuse for troops being un-
familiar with the sound and smell of gunfire in training.
(As small unit leaders point out quite proudly, the 2d In-
fantry Division is the only unit in the US armed forces
that dispatches combat and ambush patrols every night
into the DMZ with the sole mission of killing people. It
should also be noted that the same units have reenlist-
ment rates that are among the highest in the US Army
worldwide.)

The same sort of common sense applies to USAF and
ROK air force and air defense units of both countries.
They fire live ammunition daily, take off for missions that
may turn into live combat if the North Koreans attack,
and always prepare for combat. Organizationally, this is
exemplified by the situation at Osan Air Base.

At Osan, Maj. Gen. George Edwards, USAF, com-
mands the 314th Air Division. He is the man who will
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fight the air battle for USAF should war come, with Gen-
eral Rosencrans providing the strategic direction from
the Combined Command. General Edwards’s head-
quarters is on one slope of Hill 180. Across the hill is the
headquarters of Lt. Gen. Kim Sang-Tae’s ROK Combat
Air Command (CAC), which controls all ROKAF com-
bat air assets. On the same hill is US Army Brig. Gen.
Victor J. Hugo’s 38th Air Defense Artillery Brigade,
controlling surface-to-air missiles, and linked into ROK
counterpart systems. The result is a totally integrated
system, both organizationally and personally, for fight-
ing the air battle.

As the system is improved, the persons responsible for
it are intent on making sure it is integrated with develop-
ments for the E-3A AWACS data generation, with the
Navy’s E-2C capabilities, and, in the long run, with the
Japanese upgrade of their BADGE system. The ultimate
result could be an integrated air defense web over North-
east Asia better than any elsewhere in the world. To be
sure, such an accomplishment is in the future, but, for the
moment, all the players on the friendly side are deter-

Top: USAF and ROK Air Force forecasters from the Weather Support
Unit at Osan AB, Korea, examine weather satellite photos during
Exercise Teamn Spirit ‘80, last April. Lower photo: three weapons
technicians at Osan AB carry a Sidewinder missile to an F-4 fighter
of the 36th Tactlical Fighter Squadron during operational readiness
testing, winter 1979-80.
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mined to aim for such a result and, in the interim, to
achieve the most integration possible within technology
that can be fielded today.

USAF Air Assets in Korea

Major USAF unit in Korea is the 314th Air Division,
with headquarters at Osan AB. Its main units are the 51st
Composite Wing at Osan (with F-4E and OV-10 aircraft,
plus a control group), and the 8th Tactical Fighter Wing
(F-4D) headquartered at Kunsan on the southwest
coastline, plus various housekeeping and support units
nationwide. One F-4D squadron of the 8th Wing (the
497th) is based at the ROKAF base at Taegu, with its
aircraft maintained entirely by ROKAF technicians. (At
a very high in-commission rate, incidentally.)

Because the commands are so closely integrated,
Generals Edwards and Kim point out that the fragmen-
tary orders (“‘frags’’) for air strikes are issued without
regard to the air force flying the mission, the ground and
air controllers, or the forces supported. Any and all com-
binations of ROK and US air and ground units are em-
ployed routinely. So, too, is cross-servicing of aircraft
routine, since both air forces to a large degree have the
same types of planes and munitions.

The issue of motivation is as strong with Air Force
units as with the 2d Division troops. Their basic week is
forty-eight hours long, with overtime and surge periods a
matter of course. Yet man after man agrees with the as-
sertion that “We're aware of the threat, we know our
jobs, and we're ready to fight."” This ranges from senior
people at the Tactical Air Control Center to maintenance
men in the hangars, to individuals at remote mountaintop
radar control sites. The threat is clear to them every day,
and they exert their efforts to deter it.

4"

Fire fighters of the 51st Composite Wing, Osan AB, Korea, rehearse rescue procedures on an F-4E of the 36th Tactical Fighter Squadron.

View From the Top

General Wickham put the Korea situation into a nut-
shell summary for Air FORCE, at least as he perceives it.
His first point is this: ‘‘This is a dangerous area of the
world with a potential flashpoint for war. Kim Il Sung [of
North Korea] is intractable and seems determined to
build an offensive war machine. For our part, we are
doing everything in our power to deter war. The single

9GS )
USAF and ROK Air Force pararescue team members rush toward an
approaching rescue helicopter during Exercise Team Spirit ‘80,
during April of this year.
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most important element to deterrence is the presence of
US air and ground forces on the peninsula.”’

General Wickham then cites three reasons why peace
and stability in the Korean peninsula are integral to US
national security:

e Geostrategic, at the confluence of US, Chinese,
Russian, and Japanese interests in Northeast Asia;

e Economic;the Republic of Korea is now our twelfth
biggest trading partner, headed for sixth or seventh in a
few years (and, as Secretary Brown notes, US trade with
the East Asia region now is at a higher level than with
Europe);

® Moral, based on the 1954 mutual security treaty, and
the US physical presence demonstrates the national
commitment to that treaty.

General Wickham stresses that the Republic of Korea
has been—and is—a staunch ally, probably the
staunchest we have. They have continuously been open
and forthcoming on US base requirements in the ROK,
for instance. In addition, they participated in the Viet-
nam campaigns alongside US units, committing a
50,000-man force to the effort for several years. And,
significantly, the Republic of Korea is now committing
something like $2 billion of its resources to a combined
defense improvement program, which directly and spe-
cifically benefits US units or support elements. (See box
for partial list.)

Finally, General Wickham notes that the ROK con-
stantly commits substantial amounts of its resources to
its own defense. In military expenditures, that has meant
about five to six percent of GNP recently, with more than
six percent envisioned for the immediate future. It also
means a draft of manpower, which calls for thirty-three
months of national service from young men, and a suc-
cession of five-year plans for improving the quality of
ROK units. The industrial sector is involved in this ef-
fort, as well. Secretary Brown notes that the Korean in-
dustry now produces equipment ranging from M-16 rifles
and M-60 machine guns, through various mortars,
105-mm and 155-mm howitzers, ammunition of all kinds,
antiaircraft guns, jeeps and trucks, radios both portable
and vehicular, rebuilt M-48 tanks, naval vessels, and
coproduction of F-5 fighter aircraft.

Regarding naval vessels, the ROK government in
mid-April revealed that it has just launched the prototype
of a new class of home-designed and -built fast frigate,
the Ulsan class. This is the next logical step following
their demonstration of capabilities for merchant ships,
trawlers, mine warfare and patrol craft, and amphibious
ships. The first ship of the Ulsan class, now fitting out at
a southern Korean port, is expected to be the proving
ground for various combinations and permutations of
propulsion, electronics, and weaponry. For the moment,
the 1,700-ton ship apparently will be propelled by a Ger-
man diesel engine (with possible gas turbine augmenta-
tion), guided by British radars, armed with Italian guns
and a variety of missiles, directed by a Dutch fire-control
system. The expectation in naval quarters is that ulti-
mately all of the foreign systems will be succeeded by
indigenous ROK components.

The same progression is expected in aerial weapons,
from missiles to aircraft. We have already cited the
ROKAF maintenance of USAF F-4s at Taegu. In addi-
tion, programmed depot maintenance of USAF F-4s
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Examples of Republic of Korea

Support for US Forces

Assignment of KATUSA personnel to US units (about
6,600 men).

Construction and maintenance of ammunition storage
sites.

Local currency support for Joint US Military Advisory
Group.

Extending petroleum pipeline north of Seout to forward
units.

Construction of 1,100 units of housing for US military
families.

Beddown facilities for A-10 aircraft.

Building POL and munition storage for USAF and USMC
contingency stocks.

Allocation of port facilities, stevedores, and long-haul
road and rail transport for wartime logistics move=-
ment.

Providing real estate for US military use at no cost.

Dredging Pusan harbor to accept US aircraft carrier.

Construction of Combined Field Army command and
control center, and construction of combined Tacti-
cal Air Control Center.

In negotiation: Memorandum of Agreement for ROK
government furnishing Korean flag shipping and
Korean Airlines aircraft in a contingency.

Source. AFM interviews

from Pacific-wide is now under way by Korean Air Lines
technicians at Kimhae, supplanting the depot work for-
merly performed in Taiwan. At the same time, the ROK
aviation industry has geared up for F-5 coproduction and
is already coproducing Hughes 500 MD helicopters
under license. So the expectation is that within a few
years, indigenous ROK aircraft can be expected as a
logical product of the capabilities already existing in the
Republic.

Future Trends

As with Japan, expect closer integration of defense
planning with the United States than is already under
way. Also, look for indications of ROK-Japanese coop-
eration if it should prove politically feasible. Expect
more combined training with US units, particularly dis-
similar air combat training, air-to-ground support, and
air defense integration. Watch for more intense efforts to
detect and repel North Korean raiding parties entering
the ROK by all means. Expect democratization to occur
gradually, but in the Korean mode and consistent with
the Korean heritage and character, not in imitation of the
US example. Watch for evidence of North Korean and
Soviet efforts to drive a wedge between the US and
ROK.

Finally, do not expect a repetition of the unprepared,
unwarned situation of June 25, 1950. Instead, as General
Wickham says, “‘Expect us to fight instead of falling
back; it is more prudent to deter war with this commit-
ment than have to fight our way back in at a large cost in
blood and treasure." =
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N AN ERA of skyrocketing costs and exploding

technological diversity and complexity, US defense re-
search and development gravitates toward low-risk, lim-
ited payoff programs. R&D investments that provide
safe returns become more attractive than high-risk,
high-payoff ventures. But there is one program, in the
view of Gen. Alton D. Slay, Commander of the Air Force
Systems Command, that *‘I point to with pride because it
advances the frontiers of technology—the High-Energy
Laser Program.”

Taking pains to stress that the Air Force and other
elements of the Defense Department are not now build-
ing laser weapons, but rather are conducting a **technol-
ogy program,” he told AIR ForceE Magazine that the
principal challenge is to translate a scientific invention
into an engineering reality that is viable on the battlefield.
**We know,’’ he said, ‘‘what the high-energy laser will
and won’t do,”” just as there is little doubt about the fact
that the lasers the Air Force is working with now don’t
represent optimal engineering solutions. Also, there are
various ancillary technologies that over the next ten
years or so must be refined. The Air Force, therefore,
will continue to examine new lasers, beam control tech-
niques, and pointing and tracking systems.

Integrating high-energy laser and beam control com-
ponents into USAF's Airborne Laser Laboratory (ALL,
a specially modified KC-135), will be completed this
year. The two major goals of the High-Energy Laser
(HEL) program, according to Dr. William J. Perry,
Under Secretary of Defense for Research and Engineer-
ing, are to advance rapidly the state of the art, and to
*‘collect the lethality data’’ needed to determine if such
systems can be cost-effective when compared with more
conventional weapons. He added that ALL will lead to
decisive lethality demonstrations and ‘‘will engage and
kill air-to-air and surface-to-air missiles. Last year, its
laser was ground-tested with good beam quality.”
ALL’s first flight tests are scheduled for this fall.

Dr. Perry believes that directed energy technologies,
comprised of HEL and Particle Beam systems, may lead
to a new class of weapons that could revolutionize tacti-
cal and strategic warfare: ‘‘In the nearer term, perhaps
before the end of this decade, we may see high-energy
lasers in use on the battlefield. In the 1990s, we can ex-
pect to see them play a role in the air and in space. Parti-
cle beams also show a similar promise, although the cer-
tainty with which we can predict their utility is lower be-
cause the basic feasibility of propagation has yet to be
demonstrated.”

HEL’s main attraction, from an operational point of
view, General Slay points out, lies in the fact that it can
deliver lethal amounts of energy over operational dis-
tances with the speed of light. Used by aircraft, perhaps
as a bomber defense weapon or as a supplement to fighter
air-to-air missiles, HEL, ‘‘once we lock on the target,
reduces the intercept problem to zero because we don’t
have to lead the target. Also, we can jump from one
target to another far more rapidly than with conventional
weapons,’’ according to the AFSC Commander. Before
the end of the century, he predicted, it will be possible to
build laser weapons that can defend strategic aircrafl
against large numbers of simultaneously launched inter-
cept missiles. The ability to acquire, track, and shoot
down air-to-air missiles with airborne laser weapons
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Eventhough the Air Force's research and development budget

has been increased slightly over the past few years, steadily

rising costs and the tendency to make only safe investments in

weapons development combine to lower USAF's technologi-

cal horizon. USAF's ranking R&D executive, the Commander

of the Air Force Systems Command, believes that what we
needis...
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won’tturn out to be a *‘big challenge’’ over the long term,
he predicted.

For the time being, reducing the size of both the laser
device and the pointing and tracking system, along with
improving the weapon's power densities, are the princi-
pal engineering challenges that must be solved before
HEL can become an operational system, General Slay
said.

Closely linked to USAF's HEL program is work by the
Defense Advanced Research Projects Agency (DARPA)
on high-energy laser technologies suitable for various
space defense missions. During the past year, DARPA
reported significant gains in the development of chemical
lasers, large beam expanders, and in pointing accuracies.
This work is scheduled to lead to a series of prototype
demonstrations in the near future.

Beyond the HEL program, USAF and DARPA are
exploring the feasibility of particle beams for weapons
applications. Emphasis is on the physics of beam gener-
ation, particle acceleration, pointing, tracking, and
propagation of both charged and neutral particles. Ac-
cording to Dr. Perry, a key step is the development of
accelerators that can provide the particle energy and
beam current necessary to conduct realistic experiments
involving charged particle beam propagation through the
atmosphere. DARPA recently completed development
of such an experimental test accelerator. This, in turn, is
expected to point the way toward more advanced de-
vices whose much higher energy is expected to demon-
strate the feasibility of propagating charged particle
beams stably over significant distances in the atmo-
sphere. As in the case of HEL, General Slay points out,
particle beam weapons have both ‘‘big promises as well
as drawbacks.”" Whether or not they can be developed
into tactically useful systems will depend on **our ability
to solve all the engineering problems.’" He believes that
directed energy weapons of one kind or another can be
developed for use on the ground, in the air, and in space.

USAF's Dependence on the Space Shuttle

USAF's *'big hurdle" in terms of intensified space op-
erations is ‘‘the Shuttle; anything that affects the Shuttle
affects our space program,’’ according to General Slay.
Program slippage due to cost growth and technical dif-
ficulties is threatening to impinge on USAF’s space pro-
gram since ‘‘we are committed to transition from ex-
pendable launch systems to the Shuttle.”

USAF's Shuttle-related expenditures, including con-
struction of a launch and landing facility at Vandenberg
AFB, Calif., will approach $500 million this year, ac-
cording to General Slay. He is confident that the Shut-
tle’s main engine will *‘work all right at one hundred per-
cent’” of the thrust output the original design called for,
but predicts that it will take some time to reach an output
of 109 percent that is required to compensate for the in-
crease in the Shuttle's weight. Weight growth also re-
quires additional thrust augmentation to meet long-term
performance requirements. This involves adding
strap-on solid motors or liquid-propulsion modules to the
basic Shuttle configuration.

Probably the most serious technical challenge con-
fronting the Shuttle is the so-called tile problem that
plagues its reusable Orbiter stage. Large surface areas of
the Orbiter, a vehicle roughly the size of a DC-9/737 jet-
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liner, are covered with special, individually tailored tiles
that protect the craft from the searing heat encountered
on reentering the atmosphere. General Slay states that
solving the tile problem has proved to be very ‘‘time-
consuming.”’

The Defense Department and the Air Force see the
Shuttle as the means for conducting manned military
space operations and for realizing a host of other bene-
fits—compared to expendable launch systems—includ-
ing greater payload weight and volume capacity and in-
creased launch reliability. These traits, in turn, will make
it possible to use more backup systems and to increase
nuclear hardening to improve satellite survivability.
Also, with spacecraft weight less of a factor than at pres-
ent, more sensors can be built into each satellite and
more attitude control propellant can be carried on board,
thus increasing the useful life of military space systems.

Finally, an ambitious, comprehensive series of ex-
periments known as the Space Test Program (STP) de-
pends on the Shuttle.

While NASA is in charge of developing the Shuttle,
USAF is responsible for the design and acquisition of the
Inertial Upper Stage (1US). Because the Shuttle can only
deliver payloads into low altitude earth orbits, TUS is
needed to deliver DoD spacecraft to higher orbital al-
titudes and inclinations than can the Shuttle alone. IUS
also will be used by NASA for synchronous orbit and
planetary missions. It is being designed to be compatible
with the Titan III expendable launch vehicle and
provides a backup if the Shuttle program encounters
problems. IUS, General Slay told this writer, is the only
major Air Force program that during the past two years
has encountered significant cost growth and schedule
slippage. The IUS development schedule had to be
stretched from twenty-seven to forty-two months, and
the original cost estimate went up by about fifty percent.
The Air Force has restructured the IUS contract with
Boeing, the prime contractor, to include a not-to-exceed
“‘cap’’ on the agreement, General Slay said. Full-scale
development of IUS includes building nine preproduc-
tion vehicles to meet the initial operational requirements
of both the Defense Department and NASA.

Key Space Programs

SAC’s Commander in Chief, Gen. Richard H. Ellis,
has stressed consistently the need for a survivable
space-based command control and communications (C?)
system to assure reliable dissemination of Emergency
Action Messages (EAMs), and two-way communica-
tions among the National Command Authorities (NCA),
the Joint Chiefs of Staff, the Commander in Chief, and
their nuclear-capable forces throughout the world. Gen-
eral Slay concurs and considers such a system—known
as the Strategic Satellite System (SSS)—an overriding
requirement in the field of strategic C*. SSS is crucial to
the command and control of the Single Integrated Oper-
ational Plan (SIOP) Forces after the start of hostilities. In
effect, in the trans-attack and post-attack phases of nu-
clear war, or in the termination of hostilities, the control
of the SIOP would be severely inhibited because of inad-
equate C? capabilities. General Slay stressed the im-
portance of SSS, which is meant to be a follow-on to the
highly vulnerable AFSATCOM (Air Force Satellite
Communications) System, stating that as the Soviets’
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technological threat continues to increase, the current
AFSATCOM system will lose its ability to meet these
essential mission requirements.

Last year, Congress deleted funds for the dedicated
satellite segment of SSS, called STRATSAT, partly be-
cause of recommendations by the Defense Science
Board that the first priority should be to increase the
number of certain key components—the Single Channel
Transponders or SCTs—on host satellites. This is being
done, with SCTs scheduled to *‘piggyback’ on such host
spacecraft as DSCS I1I, the Satellite Data System, and
the Global Positioning System. Even though this ar-
rangement amounts to a full constellation of SCT
packages, it does not provide for the categoric require-
ment of two-way communications recognized by the
Defense Science Board.

Existing space-based surveillance sensors are vulner-
able to high-energy laser and nuclear weapons effects.
Additionally, these systems rely on data transmission
networks that involve fragile data links and foreign
bases, subject to political vicissitudes. USAF’s Missile
Surveillance Technology (MST) program is meant to
cure these problems by linking mosaic ‘‘staring’’ sensor
technology with a survivable missile surveillance sys-
tem. But this program fared poorly last year in Congress.
All funds for the mosaic sensor program (MSP), the cen-
ter piece of MST, were eliminated.

The reason for MSP’s difficulties is that some mem-
bers of Congress perceived it to be in competition with
DARPA's mini-HALO (High Altitude Large Optics)
program. The latter uses high-risk, revolutionary
technologies that are years if not decades away from op-
erational status. But, as General Slay points out, since
the two programs are meant to perform similar missions,
there is a tendency to take the big step toward a revo-
lutionary system and leapfrog the evolutionary MSP.
The drawback, of course, is that the operational avail-
ability of an advanced warning system thus is pushed
back in time. Current plans, therefore, aim at a com-
promise where elements of both MSP and mini-HALO
are merged into a joint program, according to General
Slay.

The ASAT Program

The Soviet Union has in being the capability to inter-
cept and destroy spacecraft operating at low to
medium-high orbits. The US has no antisatellite
weapons, known as ASATs. But the Air Force is now
developing ASAT systems that can be either ground- or
air-launched and are thought to have greater flexibility
and growth potential than the existing Soviet ASATs.
General Slay warned, however, that, although the US
approaches appear to be ‘‘tactically more useful, we
can't ignore the fact that the Soviets have been doing
[space interception]for a long time, and have proved be-
yond the shadow of a doubt that they can do this today.
We can’t.”” The Air Force, he added, has not been au-
thorized to go beyond development of ASAT pro-
totypes: ““We have not been told to deploy such sys-
tems.”" While the absence of Presidential authorization
to conduct ASAT flight testing is not yet affecting the
program’s schedule, it would seem pointless to carry out
such a program without eventually conducting tests in
space. In FY ’80, $80.5 million was appropriated for
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ASAT prototype work and the new Defense Budget
seeks an additional $125 million.

Crux of the US ASAT is development of high-velocity
weapons that would collide with the target at high speed.
According to Dr. Perry, the “‘primary US ASAT effort is
the development of a high technology interceptor using a
miniature vehicle. The design has the advantage of being
of low weight and will be launched from an F-15 aircraft.
A low-risk hedge to this approach, a conventional inter-
ceptor design, has been developed.™

The first ground test warheads, dispensers, and at-
titude control subsystems are nearing completion. Other
ASAT work in progress involves computers for upper
stage guidance, modification of an F-15 mission
simulator, and development of displays and other
equipment for ASAT's prototype mission operations
center. The latter is to be integrated with USAF’s Space
Defense Operations Center.

Advanced Aeronautical Technologies

The lack of sustained R&D investments in military
aeronautics—technology programs in this field seem to
fall prey to the congressional budget cutters’ ax with
maddening regularity—has slowed but not foreclosed
major advances in the design of US tactical and strategic
aircraft. The only specific R&D program for a new tacti-
cal aircraft included in the FY 81 Defense Budgetis CAT
(Combat Aircraft Technology), funded at a paltry $5.6
million. Key goals of CAT are analyses of basic mission
concepts weighed in terms of readiness, complexity,
cost, runway dependency, and basing vulnerabilities.
CAT was germinated by the assumption that in the 1990s
a new tactical aircraft will be needed to alleviate current,
and growing, deficiencies in the air-to-air and air-to-
ground mission. For the time being, uncertainties about
which mission areas will be emphasized by the
Soviets—and thus would demand specific US re-
sponses—require that CAT provide the flexibility to
stress one or the other option. The assumption is, how-
ever, that by the mid-1980s the Soviets will have made
their choices and that subsequently USAF will be in a
position to make a suitable acquisition decision with the
help of the technology base built up through the CAT
program.

AFSC, General Slay told AR Force Magazine, is
also taking a second look at VTOL and V/STOL
technologies. The maturing of some of the associated
technologies and changes in operational requirements
appear to strengthen the case for VTOL or.V/STOL air-
craft. Achilles heel of this technology has been the lim-
ited payload of VTOL or V/STOL aircraft and the diffi-
culty of controlling and supporting them in the field. But
the advent of small, highly lethal smart armament and
munitions cuts back support and payload requirements
tremendously, General Slay suggested, and thus makes
VTOL and V/STOL more attractive. Also, there is evi-
dence that greatly improved engine performance, espe-
cially in the pivotal area of thrust-to-weight ratio, is be-
coming possible and thus might enhance the per-
formance of future VTOL and V/STOL designs.

Two specific technologies show potential for com-
prehensively contributing to dramatic increases in the
performance of future tactical and strategic aircraft.
They are, General Slay said, the mission adaptive (vari-
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able camber) wing and the variable cycle engine. Both
techniques help tailor aircraft to various flight regimes,
such as supersonic, transonic, or subsonic and high or
low altitudes. They could overcome the age-old handicap
of “‘point-design,”” or having to optimize a design for a
specific, narrow performance range and thus penalizing
the aircraft in all other flight regimes. The mission adap-
tive wing makes it possible, in concert with digital flight
control and other innovative techniques, for the aircraft
to adapt with great precision to various flight conditions.
So does the variable cycle engine, which mates bypass
ratios and other key propulsion factors to changing flight
conditions.

By linking variable cycle propulsion with mission
adaptive aerodynamics, broad performance gains can be

"CAT was germinated by the
assumption that in the 1990s a new
tactical aircraft will be needed to
alleviate current, and growing,
deficiencies in the air-to-air and
air-to-ground mission.”
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scored because of the synergistic effect of these
technologies, General Slay predicted. More generally,
AFSC is pursuing new propulsion techniques to improve
specific fuel consumption and to reduce significantly the
number of engine parts required. The payoff is better re-
liability and maintainability and lower engine weight,
General Slay said.

Perhaps the most crucial decision in military
aeronautics confronting the Air Force revolves around
what kind, or kinds, of aircraft should be built for the
strategic and force projection/conventional warfare
missions.

The driving question, General Slay stressed, is how to
balance SIOP strategic mission requirements against de-
sign and performance features related to nonnuclear war
and force-projection missions. Air Force Secretary Dr.
Hans Mark recently convened a meeting of senior Air
Force officials on this subject with the result that AFSC’s
Aeronautical Systems Division is drafting a detailed as-
sessment or “*matrix’’ of the available technical options
to “‘support a national decision’’ on this issue, General
Slay said. ASD will complete the assessment by this
summer or early fall. The Scientific Advisory Board is
also doing related work.

A possible complication of this issue has arisen in the
interim, however, because the House Armed Services
Committee recently voted $400 million—not requested
by the Administration—to begin developing a Strategic
ALCM Launcher (SAL) derived from the B-1 strategic
bomber. Such an aircraft presumably would lack the
ability to penetrate heavily defended airspace and be es-
sentially a standoff platform. In practical terms, a com-
mitment to such a weapon system would foreclose the
option to develop a penetrator, usually referred to as
LRCA (long-range combat aircraft), in the foreseeable
future, General Slay fears.

The notion of some program analysts that the increas-
ing capabilities of modern air defenses have made the
penetrating bomber obsolete is not shared by General
Slay: **This folklore has been around for thirty years and
ignores the fact that the offense invariably has the jump
on the defense. Some people have been trying for years
to reverse the situation but in fact nothing has changed
since this theorem was first propounded. The initiative is
still with the offense.”’

One of the key questions that congressional experts
raise about the future of manned strategic systems is
whether the B-1 strategic bomber should be resurrected
or a new-from-the-ground-up weapon system might be
more effective. General Slay points out that in part the
decision is between **a bird in hand as compared to twoin
the bush.”” Another vital consideration depends on how
soon such an aircraft is expected to reach the inventory:
“*Obviously, if we started today to design an aircraft for
the strategic mission we could do better than we did
when we set out building the B-1 about fifteen years ago.
Technology has not stood still in the meantime. It follows
that when the aircraft is needed determines how much or
how little new technology can be accommodated. If we
need it very soon we would have to use older, existing
technology. Our current study deals with the question of
whether for this mission we are better off with mainly
new or older technology, or something in between. We
also look at the pluses and minuses of penetration vs.
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standoff. If all we want is a standoff aircraft with long-
range cruise missiles, the design task would not be too
severe, and we probably could confine ourselves to
existing technology. On the other hand, if the goal is to
cope with year 2000-type air defenses combined with
force projection capability and the ability to penetrate
with conventional weapons, the use of new technology
becomes mandatory.’’

The Air Force is modifying the B-52G/H fleet to im-
prove its capabilities as an ALCM-launching standoff as
well as a penetrating force. In addition, USAF is carrying
out several R&D programs in the field of manned
strategic systems. The Bomber Penetration Evaluation
project involves penetrativity testing of the B-1 against
simulated future Soviet air defenses. These tests are ex-
pected to produce important information about the per-
formance and effectiveness of a modern, high-speed,
low-altitude, penetrating bomber aided by automatic
electronic countermeasures. The information from these
tests will help in either modifying existing aircraft or in
designing new ones.

The Strategic Bomber Enhancement Program focuses
on technology demonstration and advanced develop-
ment in such areas as advanced bomber/aircraft con-
cepts, new avionics technologies, new weapon concepts,
and cruise missile technologies. Initial work under this
program will include the application of new radar ab-
sorbing materials, the evaluation of high-density weapon
launchers, demonstration of advanced aerodynamic and
flight-control systems, and the use of variable camber
airfoils for bombers. In addition, this program will ex-
amine advanced propulsion and fuel concepts that could
be applied to the B-52/FB-111 force and to a future pene-
trating bomber.

The Cruise Missile Carrier Aircraft (CMCA) program
provides a hedge against unforeseen failure of the B-52
force or the need for a larger force of ALCMs than can be
carried on the B-52G/Hs. The CMCA studies—initiated
in 1978—involve three categories of aircraft; derivatives
of existing military and commercial transports, Ad-
vanced Medium STOL Transport (AMST) variants, and
technology derivatives of the B-1 aircraft. The study re-
sults suggest that derivatives of existing transports are
the least-suitable choice. Designs of this type score high
under low threat levels but lose ground rapidly in a se-
vere threat environment, especially against SLBMs. Ini-
tial assumptions about the low cost of such aircraft
turned out to be illusory because modifications, espe-
cially nuclear hardening for the CMCA mission, drive up
the overall cost substantially. The study’s findings on
AMST variants for the CMCA role also were not en-
couraging. Although transport aircraft are not particu-
larly attractive for CMCA use, the CX aircraft, when in
production in the late 1980s or early 1990s, might well
prove to be the most capable and cost-effective option at
that time.

Initially, the primary focus of the CMCA program is on
a B-1 derivative, or Strategic ALCM Launcher (SAL).
The reason is a range of B-1 characteristics, such as its
excellent base escape capability, hardening, and the
ability to carry as many as thirty ALCMs. The Air Force
has sought some $60 million in FY 80 and FY 81 to
modify the third B-1 aircraft for both internal and exter-
nal ALCM carriage. Flight evaluation of SAL is sched-
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uled for FY '82 and is to be coupled to some advanced
engineering work. This will provide the option to enter
into full-scale engineering if that becomes necessary. In
accordance with a congressional directive, the Air Force
will evaluate both SAL and CX but not necessarily on a
concurrent basis. Since the B-52 force is expected to
serve well in the cruise missile carrier role for some years
to come, the Air Force does not plan to rush the SAL
evaluation.

Cruise Missile Technology

On March 25 of this year, Secretary Mark announced
the award to the Boeing Co. to build USAF’'s Air-
Launched Cruise Missile. Overall, about 3,000 ALCMs
are to be bought over the next five years. ALCM, Gen-

"By linking variable cycle propulsion
with mission adaptive
aerodynamics, broad performance
gains can be scored because of the
synergistic effect of these
technologies. . ."
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eral Slay points out, represents a ‘‘tremendous’’ capa-
bility that is now wholly adequate to perform its mis-
sion, Nevertheless, the Air Force—in concert with
DARPA—is pursuing the Advanced Cruise Missile
Technology (ACMT) program that exploits emerging
technologies to respond to the evolving Soviet defensive
threat. Key concerns of ACMT include advanced cruise
missile engines and fuels; airframe improvements cen-
tered on the use of new materials and designs stress-
ing low radar and infrared signatures; avionics im-
provements in boost guidance, maneuverability, and
threat avoidance; and new capabilities for retargeting,
ECM, and automated route planning.

At the high end of ALCM technology is USAF’s Ad-
vanced Strategic Air-Launched Missile (ASALM), a
supersonic weapon with long-range, air-to-air and air-
to-ground capabilities. Using integral rocket and ramjet
propulsion, ASALM is meant to improve bomber and
cruise missile survivability and effectiveness by sup-

. pressing enemy defenses—such as the Soviet Union Air-

borne Warning and Control Systems (SUAWACS), in-
terceptors, and SAM sites—as well as by attacking ter-
minally defended targets that are beyond the capabilities
of SRAM. The basic technological challenge attending
ASALM, General Slay points out, is the hybrid propul-
sion system that transitions in flight from a rocket motor
to an air-breathing supersonic ramjet. ASALM’s Propul-
sion Technology Validation test flights in the past few
months ‘‘have been highly successful and exceeded our
most optimistic expectations. We have demonstrated
that the propulsion problem is solved and that we know
how to build ASALM from the propulsion standpoint.”’
Remaining questions concerning guidance, he said,
aren’t a comparable challenge.

Next phase of the ASALM program—subject to the
outcome of the pending DSARC I (Defense System Ac-
quisition Review Council meeting granting program go-
ahead)—is subsystem demonstration and validation with

i emphasis on air-to-air guidance and radar cross section

reduction. USAF is working toward an initial operational
capability in the late 1980s. Both within the executive
and the legislative branches of government, General Slay

~ suggests, there is the tendency to overlook or downplay

ASALM’s vast potential as an offensive weapon that
significantly enhances the effectiveness of the bomber
force and to treat it narrowly as a bomber defense missile
and SUAWACS killer.

The Ground-Launched Cruise Missile (GLCM), which
is expected to achieve I0C in December 1983, is a mo-
bile, 2,500-km-range theater nuclear capable system that
integrates the Tomahawk cruise missile with a trans-
porter-erector-launcher (TEL) and associated launch
control centers. In peacetime, the GLCM will be housed
on main operating bases proposed in five European
countries and maintained in a quick-reaction alert pos-
ture. In times of crisis, the GLCM units would be dis-
persed to increase their survivability. Its mobile, quick-
reaction, all-weather capability will improve the pre-
launch survivability of the theater nuclear strike force
and boost firepower as well as flexibility. The basic com-
bat flight of the GLCM system consists of sixteen Tom-
ahawk missiles, four transporter-erector-launchers, and
two launch control centers.

Three of the five proposed host countries in NATO
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have approved GLCM basing and approval by the re-
maining two is expected within two years. Some defense
analysts in the Pentagon and in Congress have expressed
reservations about GLCM'’s basing mode, claiming that
it makes the weapon vulnerable to barrage bombing by
Soviet ballistic missiles, such as the SS-20. The sugges-
tion, therefore, is to provide GLCM with concealed,
hardened multiple-aim-point shelters in the manner of
MX. General Slay countered this contention, saying that
targeting GLCM in its mobile configuration is ‘‘ex-
tremely difficult,”” short of barrage bombing most of
Western Europe. He added that under such an extreme
“‘worst-case’’ supposition, it is possible to argue against
the deployment of Pershing missiles, tactical air forces,
oreven US ground forces in Europe, for none **would be
likely to survive.”

A derivative of the AGM-109 Tomahawk is the con-
ventionally armed Joint Tactical Medium Range Air-to-
Surface Missile (MRASM), whose purpose, according
to Dr. Perry, is to provide the Air Force and the Navy
with a ‘‘reasonable cost, survivable weapon with which
to attack high-value land and sea targets.”” In a recent
memorandum to the Secretaries of the Air Force and of
the Navy and to the Joint Cruise Missiles Project Office,
Dr. Perry termed it a matter of national importance that
MRASM “‘be added to our strike warfare systems as
soon as possible.”’ i

General Slay pointed out that MRASM appears highly
suitable as a carrier of Wide Area Anti-Armor Munitions
(WAAM) and other multiple warhead munitions, such
as the JP-233 Low-Altitude Airfield Attack System
(LAAAS). Yet, under certain circumstances, MRASM
could deliver single nonnuclear warheads against such
targets as bridges and command and control facilities.
Basic purpose of MRASM is to cut aircraft attrition by
attacking heavily defended key targets with this unman-
ned standoff weapon. A production decision concerning
MRASM could come as early as December 1984 and
might involve a modular guidance system permitting the
interchange of either radar orimaging infrared guidance.

Overall, USAF’s research and development effort, in
General Slay’s view, is faced with a serious dilemma.
While R&D funding is increasing on paper, the cost of
doing business is accelerating even more: ‘‘Thus, we tend
to be very conservative in R&D programs. The bulk of
our funds goes to full-scale engineering. [ would like to
see more liberal, avant garde work to advance the state of
the art. For instance, we have no projects in the highly
promising area of hypersonic flight. Also, we have no
funds to build and test a variable cycle engine. Somehow
it seems difficult under our system to accept the chal-
lenge of pushing the frontiers of technology.”’

Yet another dilemma that confronts AFSC, its Com-
mander points out, is a critical and worsening shortage of
engineers and scientists. The shortfall at this time is
about 1,200 science and engineering officers. General
Slay suggests that the solution to the problem is to close
the widening pay gap between the military and civilian
sectors. General Slay says he has pulled all the stops on
recruiting efforts, nonmonetary incentives, and job en-
richment, but a basic concern over financial survival is,
in simple fact, the overriding issue. He thinks Congress is
becoming aware of the seriousness of the problem and is
hopeful that a significant pay boost is imminent. B
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A PILOT REPORT

The Chief Test Pilot of British Aerospace Aircraft Group takes you on
a simulated combat mission in the Tornado, the Mach 2+
multirole combat aircraft developed jointly by the UK, Germany, and Italy.

FLYING AN 800-KNOT
TORNADO

BY JOHN DAVID EAGLES




TORNADO PILOT REPORT

HE need to stay fast and low

these days is obvious to all
strike pilots. The higher you fly, the
more likely ground-to-air weapons
are to pick you off, and this is true
even when you're using defensive
electronic countermeasures. The
ability to stay down at 200 feet even
at night or in our famous European
““murk’’ is invaluable. And the Tor-
nado is the first aircraft produced in
Europe that has this capability. Let
me tell you more about it.

While you do the walkaround,
your navigator settles into the back
seat and starts his inertial naviga-
tion system (IN) alignment. There
are no ground power or starter
trucks on the line. The aircraft aux-
iliary power unit (APU) is already
running and powering the right-
hand generator and hydraulic
pump. The APU uses aircraft fuel
and is designed to power up the air-
craft on standby for four hours. As
you walk around the aircraft, you’ll
be surprised at its small size, and
that’s another aid to survival in the
low-level attack game. Its empty
weight is around 30,000 pounds, but
it is densely packed and has about
the same surface area as the F-18.
For today’s mission the aircraft is
carrying eight 1,000-pound bombs
under the fuselage, and the wing
stations are empty.

Into the cockpit and strap in. The
Martin Baker Mk. 10 seat is com-
fortable and quick to strap into even
though it has the addition of arm re-
straint cords to attach. With a nor-
mal operating regime of very high
indicated airspeeds, the air forces
that will be using the Tornado
specified some tight survival re-
quirements. Arm flailing would be
inevitable at ejection speeds, about
500 knots indicated airspeed (IAS),
without restraint.

One thing that large and slightly
ungainly nose has provided is a
wide, roomy cockpit, and after the
cockpits of the BAC Lightning
and British/French Jaguar fighters,
this one looks like a ballroom. The
size of the nose radome itself was
dictated by the dimensions and lay-
out of the two antennas for the
Ground-Mapper and the Terrain-
Following (TF) radars, the first of
which the navigator is checking now
with its Built-In Test Equipment

There is no trim change and little change in
handling with the wings in the fully swept
position. (Crown Copyright)

(BITE). Cockpit layout in the front
is pretty conventional, dominated
by the big five-inch lens Head-Up
Display (HUD) and the Head-Down
Repeater Projected Map Display in
the center. Other features that
might be new to you, depending on
your background, are the “‘E”’
Scope high up on the left front
panel, which will give you raw re-
turns from the Texas Instruments
TF radar, and the hand control-
ler—a small handle just behind the
throttles with various switches, en-
abling the pilot to control some of
the HUD attack symbology and
thus input to the aircraft’s main
computer.

Why Two Seats?

I’'m going to pause here to add
that the cockpit layout is a remark-
able achievement of agreement
among four air forces (German Air
Force, German Navy, Italian Air
Force, and Royal Air Force). You
can almost guarantee as many
opinions as there are pilots involved
when you discuss cockpit matters,
and in this case we had graduates
from all four of the Western test
pilot schools; i.e., USAF TPS,
USN TPS, the French TPS, and the
Empire Test Pilots’ School. The re-
sult of their efforts works really
well. The only difference between
layouts in aircraft for the different
air forces is that some govern-

ment-furnished equipment boxes
were specified individually; e.g.,
radio and information friend or foe
(IFF) controllers have different lay-
outs, but are in the same relative po-
sition in the cockpits.

If you had paused to look into the
back cockpit on your way to your
seat, you would have seen a much
greater change from convention.
The same roomy cockpit space has
allowed a logical panel layout, but
the front panel at eye level is all
electronic with a Combined Radar
and Projected Map Display flanked
by two TV Tabular Displays and as-
sociated keyboards. The radar hand
controller sits on a pedestal be-
tween the operator’s knees and the
TV. Tabs allow dialogue with the
computer, which stores 65,000 bits
of information in its memory.

Why two seats? That debate is
endless. 1 believe that with high-
speed, low-level bombing, the
probability of mission success is
much improved by splitting the
workload. Of course, the single-seat
solution can be mechanized—the
early Tornado investigations did
it—but the result is very much less
flexible than the two-seat version. It
is easy, for example, to successfully
fly a single-seat Auto TF laydown
bombing attack through weather to
take out a planned target. But if
another type of target is spotted on
the way, if a change of target is or-
dered while en route, if an evading
diversion from planned track is
made necessary preventing planned
navigation updating, if a single fail-
ure occurs necessitating manual in-
stead of Auto Terrain Follow-
ing—in any of these not unusual
cases you would be glad to have
someone to share the extra work-
load while you keep the aircraft ou
of the weeds.

As you close the canopy fo
start-up, you will notice with satis
faction the thickness of the wind
screen and canopy transparencie
and their supporting ironmongery
Weight saving is all right in its place
but on an aircraft that has alread
demonstrated 800 knots indicate
airspeed, and which normally ope:
ates well below the maximum cei
ing of your average house-sparrow
let’s give the crew the necessar
protection.
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Firing Up

Start-up is simple. The APU is al-
ready running the right gearbox, so
pressing the starter switch to
“‘Right”’ simply clutches in that en-
gine to its own gearbox. The two
engine gearboxes can be connected
via a cross-drive shaft, and in the
case of loss of either engine in the
air, the cross-drive clutch closes
automatically and thus no services
are lost from the failed engine. By
use of the cross-drive clutch, either
engine can be started first from the
APU.

The cockpit, with climate condi-
tioning on or off, is quiet. Crew
communication problems in the
Hawker Siddeley Buccaneer, flying
at high speeds, focused attention on
this aspect of Tornado. Researchers
at the Royal Aircraft Establish-
ment, Farnborough, attached
microphone/recorder packs to the
development crews during the early
high IAS sorties to determine the
depth of the *‘problem.”” They came
back several times because they
were having trouble with their kit;
noise levels were hardly high
enough to register. But that’s the

» r -
it -

“Preflight checks
take up very little
time. Most
systems . . . have
their own BITE,
and the only ‘extra’
check on Tornado
is to sweep the
wing . . . before
starting to taxi.”

way it is. Cockpit noise levels in
Tornado at 800 knots are re-
markably low and certainly do not
affect crew chat levels.

Preflight checks take up very lit-
tle time. Most systems, including
the fly-by-wire Command Stability
Augmentation System (CSAS) and
the associated autopilot have their
own BITE, and the only ‘‘extra”
check on Tornado is to sweep the
wing once each way before starting
to taxi. Nosewheel steering is per-
manently engaged, but can be cut
out on the stick paddle switch in

case of malfunction. In its normal
mode, nosewheel steering has a
two-slope gearing suitable for
takeoff, landing, and normal taxi-
ing. For tight turning in a restricted
space, a ‘‘High’’ gear can be
selected by pressing the ‘‘Steering
Engaged’’ light. Rudder pedal
forces are a little higher than op-
timum for ground handling, but
nothing to get worked up about.

While taxiing, we can check on
Bob Newhart’s ‘‘other way of
stopping’'—i.e., throwing it into re-
verse! Rocking both throttle levers
left through an over-center action
spring selects both sets of spoilers
to the Lift Dump mode and deploys
the engine thrust reverser buckets
on whatever engine power is
selected at the time. The throttles
can continue to be used in the nor-
mal way with the reversers de-
ployed; in other words, moving
throttles forward increases reverse
thrust. So even a failure of both
wheel-braking systems won't pre-
vent us from stopping, and we can
slow or stop on ice without di-
rectional problem—another bonus
in Europe.

‘.'-—‘_ ————
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One of Tornado's virtues is its short-field capability. With lift dumpers extended, reverser buckets out, both engines at max power, and
brakes stamped on, it will stop in less than 1,500 feet in no-wind conditions.
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Running up the Turbo-Union
RB.199 engines against the brakes
prior to takeoff shows the rapid
wind-up times that the electronic
control system provides. The link
from throttle to engine is all elec-
tronic and gives the nicest control
that this pilot, anyway, has ever
found. You can slam from idle to
combat power anywhere in the
flight envelope, and it is also possi-
ble to very quickly set up a par-
ticular engine speed absolutely
accurately—a function of rapid re-
sponse, gauges that can be read to
0.1 percent, and a total lack of creep
or sponginess. But the real beauty
of these small three-spool fan en-
gines is about to be revealed to us
when we get the machine into the
air. The RB.199 has the highest
thrust-to-volume ratio of any tur-
bine engine in the world today, giv-
ing the Tornado a Mach 2+ level
flight capability with engines small
enough to look at home on a busi-
ness jet.

A Joy to Fly

Max dry power is held against the
toe brakes, then minimum reheat,
and finally the throttles are
slammed to full combat power as
the brakes are released. Accelera-
tion with eight 1,000-pound bombs
is good, and the aircraft is lifted off
in about half our 6,000-foot runway.

When the flaps are raised from
their mid, 35° position, they retract
only to the ‘*Maneuver’’ setting of
7° flap, 11° slat. Thereafter, the wing
will clean up automatically as inci-
dence is reduced for cruising. With
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“The [small]
RB.199 has the
highest
thrust-to-volume
ratio of any turbine
engine in the world
today, giving the
Tornado a Mach
2+ level ﬂlght

capability. . . .

A Luftwaffe Tornado with the MW-1 cluster
dispenser that ejects a large number of
small munitions to either side of the aircraft.

maneuver extended, we can main-
tain very high turn rates at sea level,
and we are not going to be much
above that level during the first part
of this sortie.

With the flap/slat retracted, we
settle down at the best range speed
to fly to the target range and deliver
our payload. Normally we would
simply put the autopilot on ‘“*Track-
hold’’ and let the automatic flight
plan take us there. We can choose a
pitch channel controlled by either
the Terrain-Following Radar of
Barometric Height Hold or Radar
Height Hold, depending on the de-
sired altitude, and monitor the route
on the Projected Map (front seat)
and radar in the rear. Fuel flow is
back to a very low figure, even with
our eight 1,000-pound bombs, and
the navigator will plan to update the
nav system twice or three times
during the first half hour to guaran-
tee the kind of system accuracy that
is going to be required if the weather
is poor and we have to lay down the
bombs blind. Updating is done by
radar and laser ranging, and in vi-
sual conditions the pilot can switch
into the loop using the fixing marker
in the HUD.

The Federal Republic of Germany is buying Tornadoes for both the Luftwaffe and Navy. The
aircraft can carry a wide variety of ordnance on fuselage and wing hardpoints.
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But today let us look at aircraft
handling on the way to the range.

Pulling the aircraft into a turn at
our 350 knots transit speed auto-
matically extends maneuver de-
vices (flap and slat), giving no trim
change, but reverting the aircraft
from a high wing loading maximum
range machine into a lower wing
loading, highly maneuverable ship.
Stick forces are light to mod-
erate—perhaps slightly lighter than
American fashion—and harmony
between pitch and roll is excellent.
The triplex fly-by-wire system
provides superb stability and re-
sponse, making the aircraft a joy to
fly clean or with a heavy payload, at
sea level or at 30,000 feet, at 140
knots or at 800 knots. As an exam-
ple of control-system performance,
full stick roll rate is identical be-
tween zero and four **G’’ in 25°, 45°,
or 67° wingsweep positions and
between Mach 0.5 and 1.0 at all al-
titudes and with all loads. Stick
force per G does vary slightly with
Mach number, stiffening up a little
at supersonic speed, but remaining
always in the ‘‘pleasant’’ category.

Opening up to max dry power, we
quickly reach the Mach 0.8/500
knots 1AS limit for forward-swept
wing. With maneuver devices re-
tracted, we are back to a high wing
loading, low gust response ride even
with the wing forward. The wing is
swept manually on the Strike var-
iant using the wing lever inboard of
the throttle box. (The Air Defense
variant has auto-sweep, which we
would also like to see on the Strike
version.) There is no trim change
during sweeping and very little
change of handling qualities—only a
slight change in the background
hum as you put the wing all the way
back to 67°.

The wing-mounted spoilers,
which provide additional roll con-
trol with the wing forward, are
switched out of circuit at sweeps
greater than 50°, Their effectiveness
is becoming negligible at higher
wing angles. The differential tail
now provides both pitch and roll.
But the main gain to the Strike pilot
from sweeping fully back is that the
wing not only attains a lower lift
curve slope, but also reduces its
area by about five percent as the in-
board trailing edge gets tucked
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The Strike version of Tornado normally will
operate “below the ceiling of your average
house-sparrow.” (Crown Copyright)

away into the fuselage. And now
you have ride comfort in low-level
turbulence that is unequaled by any
other aircraft flying.

The smoothness of the ride here
at 200 feet, Mach 0.92 isn’t just an
added tourist attraction. It makes it
possible to monitor the Terrain-
Following track-keeping and the
HUD attack symbology without
distraction or fatigue in all-weather
attack conditions.

Delivering the Ordnance
Approaching the range, let’s set
up for a single pass laydown attack,
dropping our eight 1,000-pound
bombs in a stick. With Terrain-
Following selected, and Hard Ride,
we can be sure that we are following
the ground contours as closely as
any aircraft at 600 knots can do.
Wind down the ‘‘Clearance
Height’’ setting knob to the
minimum level and you are down in
the weeds giving the hardest possi-
ble task to any defending weapon
system. It’s comforting to know
that there is triplex attitude-moni-
toring going on in the Automatic
Terrain-Following System and that
you’ll get an automatic pull-up be-
fore the airplane is handed back to
you in the event of a failure. The
only trips to date with the system
have been caused by discrepancies

between the different attitude sen-
sor sensitivities, finally ironed out
after many hours of TF over the
Black Forest in southern Germany.

The air-to-ground weapons are
selected by the navigator. Prior to
flight, he can divide the stores he
has to deliver into ‘*‘packages’ and
allocate one package to each
planned target. Today he has in-
serted one package of eight bombs
in a stick at a ground spacing set in
meters. As we fly toward the target,
the navigator will have been
monitoring the navigation system
accuracy through the Combined
Map and Radar Display and the TV
Displays. Extensive use of Kalman
Filtering ensures that navigation
accuracy does not significantly de-
grade with time. If necessary, how-
ever, he will have updated the sys-
tem through radar or laser fixing.

At about twenty miles to the
target, the navigator selects the
weapon package, the ‘‘Attack’
mode on the TV Display, and the
‘‘Stabilized”’ mode on the Com-
bined Map and Radar Display. The
stabilized mode brings the com-
puted target or radar offset to screen
center overlaid with an aiming
marker. An automatic radar iden-
tification tilt facility along with the
stabilized mode makes the task of
target identification and possible
marker position refinement a low
workload task.

In the front seat, you will be
checking the attack progress
through the HUD with hand on stick
ready to take over from the au-
topilot if you should be able to iden-
tify the target visually and see an
aiming error.

As the navigator refines the target
position using his own hand con-
troller, you will notice the HUD
aiming marker move to superim-
pose on the new target ground posi-
tion and also feel the aircraft react to
the autopilot adjusting the aircraft
track to achieve the correct release
solution. The throttles can be left
alone since IAS is being controlled
by the auto throttle. A circle around
the aircraft symbol in the HUD un-
winds to show the number of sec-
onds to automatic bomb release.
Some time before the pilot would
see the target in visual conditions,
the navigator will have finished
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aiming and the laser rangefinder will
be ranging on the target position to
give the weapon system very accu-
rate plan range and aircraft height
information. You will squeeze the
stick-mounted pickle button, which
is the pilot’s ‘“‘commit’’ signal. You
can prevent release at any time up to
the last second by releasing the
button.

If the European weather main-
tains its usual form, your only con-
tribution to the bomb drop as pilot
will be to monitor the whole exer-
cise to ensure safety. If the weather
is clear, you will probably have the
satisfaction of recognizing the
target lying under the HUD target
marker, and there is absolutely
nothing to be gained by switching to
a ‘‘Phase 2 attack—bringing the
pilotinto the loop. But if the target is
seen anywhere but under the
marker, or if a more attractive alter-
native target is seen, you can either
use the ‘“‘eyeball’” on the hand con-
troller to move the marker accu-
rately over the new target and let the
autopilot take care of the track
change required, or you can take
over control of the aircraft to
hand-fly it to a release point, aiming
with the CCIP marker (Continu-
ously Computed Impact Point). If
it’s the latter case, you'll be glad
that Tornado’s handling qualities
are so consistently excellent, be-
cause dragging an airplane out of
autopilot to pull a hard turn at 200
feet and 600 knots with only two or
three seconds to go to release de-
mands nothing less.

The stick of eight 1,000-pound
bombs rippling off the belly comes
through as a slight shuddering and
results in a noticeable acceleration,
having ditched the drag. The
navigator confirms all bombs gone
with his Release Deficiency Indi-
cator, and the plan would now be to
stay fast and low back to where it’s
friendly. But today let’s have a look
at Tornado’s handling characteris-
tics at high Mach numbers.

Full stick roll rate is identical between zero
and four G, in varying degrees of sweep, and
with all loads.

High and Hot

The fuel system is entirely auto-
matic, and all except the fuel in the
fin is gauged. The flight refueling
probe, retracted into a blister on the
right side of the nose, can be used
with the buddy system carried by a
sister ship or with a standard tanker.
But we have enough fuel remaining
to briefly investigate Tornado’s
clean performance, giving a taste of
the capabilities of the air defense
variant (ADV) ordered by the RAF.

The ADV will use the Tornado’s
varied characteristics to achieve a
different kind of sortie profile. With
four semisubmerged Skyflash air-
to-air missiles and two Sidewinders,
it will cruise out at medium altitude
and remain on combat air patrol
(CAP) with wing forward. The
ADV’s FMICW (Frequency Mod-
ulated Interrupted Continuous
Wave) radar incorporates a mul-
titarget track-while-scan facility
and gives excellent look-down per-
formance. After high-level target
contact, ADV will accelerate to a
high supersonic speed, giving a
capability to take out targets to al-
titudes well in excess of 55,000 feet,
by using a combination of aircraft

John David Eagles joined the Royal Navy in 1953 and received his flying training
with the US Navy. During his fifteen years of service with the Royal Navy, he was
assigned to anumber of carriers and squadrons before graduating from the Empire
Test Pilots’ School in 1963. In 1968, he led the Buccaneer aerobatic team at the
Farnborough Air Show. He left the Navy in 1968 as a lieutenant commander to
join British Aerospace Corp. as a test pilot. In 1970, he was named MRCA (Tor-
nado) Project Pilot and in 1977 became Chief Test Pilot at BAC's Aircraft Group.
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zoom and missile performance. In-
terception can be carried out
‘‘hands off’’ and in all weather,
right down to the trees.

When approaching Mach 0.8 here
at 25,000 feet, the wing is brought
back to the mid 45° position, which
compared with 67° gives reduced
drag in hard maneuvering. Leading
edge slat is still available at 45°, but
the maneuver flap is inhibited.
Carefree maneuvering up to high in-
cidence is provided courtesy of the
SPILS—Spin Prevention and Inci-
dence Limiting System. SPILS re-
duces roll and yaw authority at high
alpha (angle of attack) and eventu-
ally limits alpha itself. The roll au-
thority reduction is hard to detect,
and very respectable roll rates are
still available up to very high inci-
dence. The alpha limiting is felt as a
“‘heavying up’’ when the limitation
is approached. The system allows
the pilot to get the maximum per-
formance out of the aircraft with
total confidence—a requirement
that is here to stay in the modern
combat aircraft.

Slamming to combat power here
at 25,000 feet starts a healthy
airspeed increase, and the wing is
swept right back at about Mach
0.92. The 45° wing is, of course,
good for high supersonic speeds,
but we are after the optimum accel-
eration. There is slight Mach
“‘noise”’ at Mach 0.98, but all is
smooth and quiet again at the
jump-up to supersonic speed and
the optimum acceleration is
achieved by building up to around
550knots IAS, and then maintaining
that in a climb to the tropopause.
Full stick rolling here in the climb at
Mach 1.5 produces only slightly
lower roll rates than at the same IAS
at sea level, and pitch stick forces
are still very comfortable though
slightly increased from their sub-
sonic level.

The flying control system can be
switched into ‘‘Mechanical’’ any-
where around the flight envelope,
clutching in a rod linkage between
stick and taileron actuators,
providing a get-you-home capabil-
ity in case of failure or damage. The
resulting degradation in handling
qualities was described (fortunately
by a USAF pilot!) as making the air-
craft feel ‘likean F-4. . . .’ Atthe
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Wings fully swept, "you have ride comfort in
low-level turbulence that is unequaled in
any other aircraft.”

tropopause, our rate of Mach prog-
ress depends, of course, on the out-
side air temperature and the air-
craft’s handling qualities remain
good. You can put in full rudder
pedal at Mach 2—or indeed any-
where else around the flight en-
velope. Sideslip is automatically
kept within limits, and dutch roll
damping is good.

Let’s cut the afterburner now and
drop the nose to pick up 800 knots
1AS on the way home. This is the
only aircraft that the writer has
flown cleared to such speeds, and
surely it says all there is to say about
the suitability of the airframe de-
signed to spend most of its life
hammering along at very low level.
Noise levels are surprisingly low,
and even at this speed the turbu-
lence encountered on plunging
through cumulus cloud comes
through as very soft-edged aircraft
reaction. Crew intercom is via a
voice-operated switch with a
dynamic switching threshold.
Background noise is never suffi-
cient in itself to switch the mi-

“You can put in full
rudder pedal at
Mach 2—or. ..

anywhere else
around the flight
envelope.”

Aeritalia.

with afterburning.
Length: 54 feet 9.5 inches.
Height: 18 feet 8.5 inches.
inches.
Armament: Two 27-mm cannon.

mission.

Ferry range: 2,420 miles.

Crew: Two.

(Source: Jane's All the World's Aircraft 1379-80.)

Tornado Facts and Figures

Manufacturer: Panavia Aircraft GmbH—a consortium of three companies:
British Aerospace, Messerschmitt-Bélkow-Blohm, and

Planned Production: The RAF plans to buy 385 Tornadoes of which 220
will be Strike versions and 165 for air defense. The
Federal Republic of Germany will buy 212 for strike,
counterair, close support, and reconnaissance; and
the Italian Air Force 100 for strike, air superiority,
and reconnaissance.

Powerplant: Two Turbo-Union RB.199-34R-04 turbofan engines, each

rated at 9,000 |b. static thrust dry, and 16,000 Ib. static thrust

Wingspan: Fully spread—45 feet 7.25 inches; fully swept—28 feet 2.5
Maximum takeoff weight with external stores: 58,400 pounds.
Ordnance capacity: Maximum 16,000 pounds, varied according to

Takeoff and landing run: Approximately 1,200 feet.
Performance: Mach 2.0-plus at altitude.

Radius of action with weapons load: (hi-lo-lo-hi) 863 miles.
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crophones on, and yet voice level
for switching remains normal.

Airbrakes can be selected at any
time, but they are scheduled to re-
strict their angle in relation to Mach
number, and they never give an
eye-pulling deceleration. They sit
on the shoulders at each side of the
fin and they are trim-change free.
But we don’t need airbrakes to de-
celerate from 800 knots. Idle power
has the desired effect initially, and
below about 600 knots the wing can
be swept forward to 45°, which also
helps.

Landing Is Half the Fun

An experience equally impres-
sive as smoldering along at 800
knots IAS is cruising home low level
at best-range speed. Very low fuel
flows can be achieved from these
fan engines, developed solely for
this airframe.

The final benefit of the Tornado
design to be demonstrated is also
very much built-in with a war in
Europe in mind. There’s no doubt
that a dependence on long concrete
runways is going to be an embar-
rassment when the tanks start to
roll. What's the advantage of being
able to demonstrate 1,000-feet
takeoff performance if it takes you
3,000 feet to stop when you get
back? Let’s set the aircraft up for a
short landing.

Back at the home base the
weather is 200 feet and a mile in
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rain, and we position for an Instru-
ment Landing System (ILS) ap-
proach. The autopilot can be set to
Height and Heading Hold for the
final maneuvering and mid flaps and
gear are dropped at 300 knots and
250 knots respectively. The pattern
is flown at 200 knots with “Auto
Approach’’ selected and speed is fi-
nally bled off to 140 knots for final
approach after full flap has been
lowered. Full flap brings with it
noticeable buffet for the first time
since the bombs were dropped, but
this reduces to a low level at final
approach speed. The auto throttle is
optimized for the approach, and
IAS is kept throughout to within
three knots of that selected.

The landing checklist includes a
requirement to check a ‘‘Weight-
on-Wheels”’ switch indicator before
preselecting reverse thrust. Al-
though it would need a double fail-
ure to permit airborne activation of
Reverse and Lift Dump, the effects
could be sobering, so the check is
thought wise. With the system
checked okay the throttles are
rocked outboard where they con-
tinue to be moved to and fro by
the auto throttle. Autopilot per-
formance during the approach is
monitored through the Head-Up
Display and can be cross-checked
against the raw ILS information
head down. Although aircraft han-
dling is considered ideal throughout
the flight envelope, it is particularly
so in the landing configuration, and
visual approaches or manual ILS
are equally pleasant.

At 200 feet, the runway lights ap-
pear out of the murk and the au-
topilot is disconnected by the thumb
switch on the stick. Roundout, and
as the main wheels touch down, the
lift dumpers extend and kill any ten-
dency to float. At the same time, the
reverser buckets snap out on about
eighty-five percent rpm and as the
aircraft derotates, both engines are
slammed to max power and the
brakes are stamped on. The result-
ing deceleration is the nearest thing
to a carrier deck landing that an air
force pilot is likely to experience. In
no wind, you can come to a full stop
with ease in less than 1,500 feet.

As you slow through fifty knots,
the reingestion audio warning will
sound, warning you to throttle back

“Of all the
air-to-ground
weapon systems in
Europe today,
Tornado has the
best chance of
getting through
with the goods.”

to idle reverse to avoid reingestion.
Hot gas reingestion will cause the
odd pop-surge, but the real object is
to avoid blowing loose stones for-
ward and causing foreign object
damage. A clean runway policy is
even more important with this air-
craft than usual.

Early reverse development
showed up a directional stability
problem at high reverse powers.
Some fancy footwork was needed
on the nosewheel steering to keep
the aircraft on the center-line. The
problem, caused by the forward jet
flow attaching to the fuselage at

random, was fixed in two ways.
First, the reverser bucket geometry
was changed to ensure engine flow
attachment to the upper fuselage at
all times. The random yawing mo-
ments previously generated were
thus eliminated. But in addition, the
yaw rate signal from the CSAS was
fed to the nosewheel steering sys-
tem. This removed the need for pilot
steering after touchdown. Now the
airplane runs straight down the
center-line ‘‘feet off’” at max re-
verse.

When you shut down one engine
to taxi in, the cross-drive clutch
closes automatically, keeping both
generators and both hydraulic
pumps on line. And having canceled
reverse by rocking the throttles
back inboard, there is no chute to be
repacked—another factor con-
tributing to quick turnaround.

The Service Chiefs are going to be
glad to see Tornado achieve mission
readiness in Europe. The need for a
low-level strike airplane that can
operate in any weather or light con-
ditions is clear. Of all the air-to-
ground weapon systems in Europe
today, Tornado has the best chance
of getting through with the goods.
And it’s nice to know that besides
being effective, the Tornado crews
are going to enjoy flying it too. =

In addition to the strike version of the Tornado, shown here, there will be an air defense variant
for the RAF. Its radar will have a multitarget track-while-scan capability with excellent

look-down performance.
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Soviet command control and communications systems

are flexible, survivable, and technologically advanced.

Whether their "top-down" rigid structure will permit continu-

ous operations in a hostile environment is another matter. In

any case, the Soviets appear to be significantly ahead of US

forces in deployed command control and communications
capabilities.

SOVIET

BY NORMAN POLMAR

58

A SovieT military analyst has observed that, in the
Soviet view, there have been three revolutions in
military technology since World War II: nuclear
weapons, long-range missiles, and command and con-
trol. The last is in some ways the most significant be-
cause Soviet approaches to command control and com-
munications appear to differ considerably from Western
C? concepts and activities. Further, C? is one of the more
difficult aspects of military power to observe. For exam-
ple, unlike nuclear weapon and missile tests (and those of
other hardware), C? activities are more easily simulated,
are not always identifiable, and are sometimes simply
impossible to observe or intercept.

The situation is further complicated for the West be-
cause the Soviet Union is territorially adjacent to its
principal allies of the Warsaw Pact, while even its most
likely objectives—the NA'T'O nations of Western Europe
and Iran (and, of course, Afghanistan)—have land bor-
ders with the Warsaw Pact or USSR. This geographic
situation reduces the Soviet reliance on radio communi-
cations, permitting more use of land lines, which are
more secure from both Western jamming and the possi-
bility of interception.

At the same time, the Soviet Armed Forces appear to
plan for extensive use of jamming and intercept against
Western communications. Further, Soviet tactical doc-
trine gives actual attacks against Western command
posts and communications centers a high priority (along
with strikes against Western nuclear weapon storage and
delivery systems).

The Soviet Style

Soviet C? systems and activities are based on a ‘‘top-
down’ concept, with command and control highly cen-
tralized and largely directed from Moscow. The Soviet
National Command Authority or NCA—to use an
American term—can be considered in the context of a
single individual—President of the USSR and First Sec-
retary of the Communist Party Leonid Brezhnev.

- 1 NS N e
The so-called "hot line" between Moscow and Washington was
established in 1963 in the aftermath of the Cuban missile crisis. The
Washington terminal is in the National Military Command Center in the
Pentagon. At both ends, Soviet and US rapid teletype devices are
installed side by side. The two nations alfernate transmitting test
messages every hour, every day of the year.
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The Zhdanov, part of the Soviet Black Sea Fleet, is one of two
Sverdlov-class cruisers converted during the 1970s to a flagship
configuration, including extensive C* facilities and
accommodations for an admiral and his staff. Note the extensive

As First Secretary, Brezhneyv is first among equals on
the thirteen-man ruling Politburo. Today there are no
professional soldiers on the Politburo, although Minister
of Defense Dimitri Ustinov, longtime head of the arma-
ments industries, like most members—including
Brezhnev and Ustinov—held military ranks and served
in World War II. (Two professional soldiers have been
Politburo members: Marshal Georgi Zhukov for four
months in 1957, and Marshal Andrei Grechko from 1973
until his death in 1976. Each served as Minister of De-
fense during his period of Politburo membership.)

The Politburo, the most powerful organ in the USSR,
is apolitical body. Brezhnev, as President of the USSR,
is the Supreme Commander in Chief of the Armed
§ Forces. Reporting to him, through the Council of Minis-
‘ters, is Minister of Defense Ustinov. However, the
operative military organ—and hence the Soviet ‘‘equiv-
alent’’ to the American NCA—may be the De-
fense Council. Little is known about the Defense Coun-
cil, which is a state, rather than Party, organ. It is chaired
by Brezhnev with only a few other members, possibly
only two, Ustinov and a political representative, also
from the Politburo. The Defense Council has major re-
sponsibilities for the armed forces. While there are no
professional military officers in the group, the senior of-
ficers of the Soviet Armed Forces obviously are readily
available to the Council and probably provide certain
staff functions, including—through the General Staff—
the C? links to major commands.

The senior defense organization is the Ministry of De-
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antenna arrays on the three tripod masts, the new block-like
structure aft (forward of turret), to add more C? space and mounting
for surface-to-air missiles. The other cruiser converted for this
purpose is the Admiral Senyavin.

fense, under Ustinov, with the General Staff providing
centralized command of all Soviet military services. In
addition, the Soviet General Staff appears to have oper-
ational control over operational forces except for the
Warsaw Pact. That means that Soviet operations in other
areas, presumably at sea and those military units in Af-
ghanistan and Vietnam, for example, are under com-
mand of the General Staff. This is a somewhat similar
concept to that of the United States, with unified com-
mands and special forces reporting to the US Secretary
of Defense and Joint Chiefs of Staff. However, unlike the
JCS, which consists of almost equal representation from
the various services, the Soviet General Staff is domi-
nated by the Ground Forces (i.e., Army). Within the
General Staff there is a Communications Directorate
(one of about a dozen major staff agencies).

Assessments of Soviet C* at the unclassified level are
difficult to achieve. A recent article in Aerospace Daily
discussed US and Soviet capabilities based on an inter-
view with a senior US defense official who noted that
*‘the Soviets have a much more hierarchical’’ command
and control structure that can be interpreted as more
*‘orderly’’ than US and NATO systems. ‘‘In terms of the
capability of the Soviet communications, they have
perhaps gone a little further than we have,”” he con-
tinued, making reference also to critical shortfalls in US
communications security. Asked when the United States
could parallel the command and control in the Soviet
OKEAN naval exercises of 1970 and 1975, the official
said, ‘I would hesitate to put a date on it.”’
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The li-62 Classic and 1I-76 Candid similar to those shown here
have been converted by the Soviets to "flying command posts.”
Their markings may be as shown, or in the livery of Aercflot, the

Soviet flag carrier.

Conceptual Approaches to C?

Soviet C? concepts are probably based on several as-
pects of Soviet military policy, doctrine, and tactics.
These include—among others—combined arms, mass,
mobility, surprise, and emphasis on the offensive. All of
these impose demands on C? systems and doctrine.

Combined arms means the operational integration of
armor, artillery, and infantry of the Soviet Ground
Forces, closely supported by Frontal Aviation, which is
roughly the equivalent of US tactical air forces, but is
operationally under the control of Ground Forces when
deployed forward. This requires C* operating doctrines
and equipment to ensure that all units, regardless of type,
can communicate readily on and monitor the same fre-
quencies.

The massing of forces is a basic Soviet tenet of military
operations. This could require the rapid concentration of
spread-out units as well as communications with large
numbers of units. Again, there are certain C? require-
ments that evolve from this situation.

The high degree of mobility demanded of Soviet forces
means doctrine and equipment are needed to maintain
continuous C?, including communication by radio and by
wire when practical while troop units are in a fluid situa-
tion.

Surprise includes several of the above constraints plus
a very high degree of C? security. That is, not only com-
munications security, but denying an enemy knowledge
about the location of one’s own command and control
activities.

The offensive—the key to Soviet military opera-
tions—demands C* mobility, but also such consid-
erations as ‘“‘leap-frogging’® C? facilities to ensure that
the commander who is moving forward has all needed
facilities available while not disrupting on-going com-
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mand control and communications activities. A recent
Soviet article on communications during the 194145 war
gives some indications of the demands placed on C? ac-
tivities during an offensive:

“‘During the Belorussian Operation, the headquarters
of the fronts [army groups] moved to a new control facil-
ity deployment area every five days on the average,
while army headquarters moved every two to three days.
During the first sixteen days of the operation, the major-
ity of army headquarters of the First Belorussian Front
changed their location seven times, and the headquar-
ters of the Third and Twenty-eighth Armies—eight
times. During the same time the headquarters of the First
Baltic and Third Belorussian fronts displaced three
times."’

Soviet records show that during the final thrusts into
Germany in April 1945 the headquarters of the assaulting
armies were being moved two or three times per week!
Special preparations were made for these frequent
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moves, such as organizing command post (CP) personnel
into shifts with one shift prepared to move at all times,
predesignation of equipment to be moved first, and ar-
rangements for adequate transport. Plans called for no
more than thirty to forty minutes for an army headquar-
ters to organize and move out the signal units for setting
up communications at a forward CP, and sixty to ninety
minutes of warning for front (army group) communica-
tions teams to move out. The front communications
centers were handling more than 5,000 messages per day
during this period.

There is every reason to believe that today’s Group of
Soviet Forces in Germany and the forward-deployed
units in the Far East would be at least as adroit in the
mobility of their CPs and communications as their 1945
counterparts. Indeed, with Soviet forces committed to
the same offensive strategy in the same region for three
decades, there is ample evidence to support the belief
that all conceptual approaches to C* have been executed
in a highly capable manner.

The rigid top-down approach to C? is evident through-
out the Soviet military establishment. According toa US
Defense Intelligence Agency evaluation, ‘‘the Soviets
regard command as the exercise of constant and effective
control.”” Control is maintained at the highest possible
level. While this limits individual unit commanders’ ini-
tiative and flexibility in preplanned operations, it assures
maximum possible exploitation of breakthroughs and
rapid shifting of uncommitted forces.

Details about USSR top-echelon communications are
sketchy. There are seventy-five hardened sites within
the Moscow beltway alone for the Soviet NCA and sup-
porting staffs, and the Armed Forces’ leadership. Some
of these are several hundred feet underground and are
hardened to withstand 1,000 pounds per square inch of
blast overpressure. (In comparison, the United States is
believed to have only three or four major hardened, un-
derground command posts with only one, Fort Ritchie,
Md., near Washington, D. C.)

There are duplicate reserve command centers, also
protected, for each major military service and command
as well as for those subordinate units that handle nuclear
weapons down to the regimental level. Of course, the
latter include the launch control centers for ICBMs and
IRBMs of the Strategic Rocket Forces.

Specially configured aircraft are available to the Soviet
leadership in addition to fixed command centers. The
Soviets fly Ilyushin I1-62 Classic and I1-76 Candid trans-
ports in what Americans call the National Emergency
Airborne Command Post (NEACP) configuration. Both
are modern, four-engine aircraft. Reportedly, during the
late 1970s, these airborne command posts were active
during crisis situations.

An unusual aspect of Soviet top-echelon communi-
cations is the so-called ‘‘hot line’’ between Moscow and
Washington. Established in 1963 in the aftermath of the
Cuban missile crisis, the hot line is intended to facilitate
communications between the Kremlin leadership and the
US President. (The Washington terminal is in the Na-
tional Military Command Center in the Pentagon.) The
Kremlin terminal uses earth satellite stations near Lvov
and Vladivostok with the system using both satellite and
cable routes to ensure rapid and reliable transmissions.
In both the Kremlin and Pentagon, Soviet and US rapid
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teletype equipment are installed side by side. The two
nations alternate transmitting test messages every hour,
twenty-four hours a day, 365 days a year.

At lower echelons, for example in rifle units, the bat-
talion commander quite often controls the subordinate
company radio nets. The lower-level platoon and squad-
ron leaders use their radios primarily to receive instruc-
tions. They transmit infrequently, usually only to
provide information to seniors. In tank units, radios in
other than commanders’ tanks are normally operated
only in the receiving mode. Platoon leaders and tank
commanders are allowed to transmit only in emergen-
cies.

C? Technology

Soviet C? activities make use of high technology sys-
tems. Adm. James L. Holloway III, the former US Chief
of Naval Operations, has stated: ““When you compare
our navies, I do think the Soviets have an advantage over
the US Navy in that they have more and better com-
munications systems than we do. I tend to think we may
be at a standoff as far as electronic warfare itself is con-
cerned. But I give them a clear advantage in secure
communications.” At the same time, then-Secretary of
the Navy J. William Middendorf declared, **The Soviets
have the best command and control one can imagine."’

‘*Conventional’’ communications equipment (i.e.,
radio, video, data link, telegraph, and telephone equip-
ment) in the Soviet Armed Forces incorporates many
advanced technologies. However, this equipment—like
much Soviet hardware in the military and civil
sectors—is primitive or unsophisticated by US stan-
dards. But the Soviet equipment tends to get the job
done. It is generally specialized rather than multipurpose
and hence cheaper and easier to maintain; it is more rug-
ged and less affected by weather than Western equip-
ment; and it requires less sophisticated checkout and
support equipment. These characteristics are even true
of some advanced C? systems, such as computers and
satellites.

Also, Soviet civilian communication systems, for
example, are designed from the outset to be compatible
and integrated with military systems, providing rapid
wartime conversion, similarity in personnel training,
cost benefits in providing maintenance and parts, etc.
The contrast to US commercial communications sys-
tems is obvious, with neither design nor existing usage
policies facilitating their use by the military. In the same
way, almost all Warsaw Pact communications equip-
ment is of Soviet design, and hence inter-army compati-
ble. Some NATO nations have similar equipment, but
nothing close to the degree of Warsaw Pact compatibil-
ity.
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The Soviet Armed Forces have widely adopted
‘‘mathematical’’ support and ‘‘cybernetics’’ in C? ac-
tivities. Mathematical support consists of operations re-
search and electronic computer technology being intro-
duced “‘into the working practice of control entities at all
command echelons.”

According to Soviet papers on the subject, prior to
forces performing a mission, mathematical support can
substantiate variants of a decision with any amount of
detail, thus giving a commander a better understanding
of possible courses of action and their effect. During the
execution of a mission, mathematical support of com-
mand and control can perform calculations for correction
or for making new decisions.

Cybernetics, the study of control and communications
as they relate to the interface between man and ma-
chines, has led to many reductions in time-consuming
computations and decision-making processes. The
Soviets took the initiative in this field with respect to
military use, with the late Engineer- Admiral Askel’ Berg
being internationally recognized as a leader in this field.

The principal area of computer support to C* is in the
Air Defense Forces (PVO-Strany) for early warning and
control. But computers for C* have more recently been
identified at lower and more diverse commands, includ-
ing at sea aboard cruisers, primarily for the coordinated
direction of antisubmarine and, possibly, antiair warfare.

The computer field is one in which Soviet technology
has evidenced shortcomings. The superiority of US
computer technology is generally acknowledged, with
the Soviets purchasing Western computers for civil and
military application. But superior computers do not
automatically confer superior C3?; the US World-Wide
Military Command and Control System (known by the
acronym WWMCCS—pronounced ‘‘wimex’’) makes
extensive use of computers but still does not function
properly.

A senior US defense official notes that the United
States still leads in the automated control of combat
forces, but adds, ‘‘The Soviets are placing emphasis on
this area.”’

Satellite Systems

Satellites are one of the more important components of
modern Soviet C? activities. The USSR, which launched
the first, and the first large-payload, earth satellites in
1957, uses satellites in eight mission areas related to mil-
itary operations: general research, including weather re-
porting; navigation; mapping; communications; sensors,
including ocean tactical surveillance and strategic
warning; weapons guidance; weapons delivery, such as
the Fractional Orbital Bombardment System (FOBS);
and antisatellite systems.

The predominant communications satellites for mili-
tary C? are the Molniya series. The Molniya I system be-
came operational in the mid-1960s, followed by Molniya
IT and III. These satellites have highly elliptical twelve-
hour orbits. The improved Molniya I-S has a twenty-
four-hour synchronous orbit. (The Molniya III is used in
the Moscow—Washington hot-line link, as is the US In-
telsat IV.)

Of course, *‘civilian’’ communication satellites in the
USSR do not exist in the sense they do in the United
States because of military control or at least influence in
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the development of all civilian systems using advanced
technology. As with the Soviet radio-television-tele-
graph operations, it seems probable that the civilian
satellites are fully compatible with military systems and
are included in military contingency planning. Conver-
sion from civilian to military use is further facilitated by
the large number of reserve and active military officers in
the civilian communications organizations.

The quality of Soviet satellite systems is difficult to
ascertain on an unclassified basis. In 1978, the US Under
Secretary of Defense (Research and Engineering), Dr.
William J. Perry, stated that: **US space-based systems
are generally superior in performance to their Soviet
counterparts across the board, although the Soviets lead
in deployed radar surveillance from space, and may be
closing the gap in operational missile-detection capabili-
ties. ThE Soviets have in fact attempted to compensate
for limitations in the performance of their satellites by
launching a greater number of vehicles.”’

The Soviet space program—including those satellites
that support military C*—has shown continued qualita-
tive improvement as well as quantitative leadership over
the United States. For example, during 1979 the Soviet
Union had eighty-seven successful space launches,
which most were primarily military in nature; the Unitéd
States had only sixteen successful launches, with rela-
tively few military payloads. Qualitative improvements
have resulted in a Soviet failure rate for space boosters of
under ten percent since 1970. However, one of the most
troublesome Soviet boosters has been the Proton, used
to launch man-related flights and synchronous orbit
communications satellites.

Like other aspects of military C? and anti-C? activities,
space offers many opportunities, and the current Soviet
thrusts in this direction indicate a thorough understand-
ing of the opportunities and the vulnerabilities of space-
related command control and communications.

C3 Survivability

All Soviet military C? systems are developed and de-
ployed with considerable emphasis on survivability—
much more than comparative Western systems. Dr.
Perry has observed that, compared to US C3, the
‘“‘Soviets have an advantage in the survivability of C3?
systems and installations against physical and jamming
attack.’”” The Soviets seek to achieve survivability
through concealment, dispersal, hardness, mobility, and
redundancy.

Concealment is practiced at all levels of C? activities.
Drawing on World War II experience for lessons for the
future, Marshal of Signal Troops 1. Peresyfkin, the senior
Red Army communications officer, writes that during
the 1941-45 war ‘‘the commanding generals of large
strategic formations constantly devoted attention to
communications center field fortifications, camouflage,
security and defense, as well as restricting the number of
persons with knowledge of their location.”’

These measures appear to be in use today. Marshal
Peresyfkin also notes that ‘‘communications center
equipment at the front CP was . . . carefully camou-
flaged; special trucks and vehicle-mounted radio sets
were positioned in open pits and carefully camouflaged,
internal telephone communications cables were laid in
special trenches and covered with turf. . . . The com-
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manding general of the front was constantly assigning
special aircraft to inspect the control facility sites and
their camouflage, with the pilots reporting back to the
commander. . . . Deficiencies noted from the air were
immediately corrected.”

Dispersal is provided in Soviet military C* by several
means, including redundancy (see below). The dispersal
requirement means an increase in communications
equipment and personnel requirements, as well as forces
for physical security of C? facilities. The Soviets are
willing to pay the price.

Hardness—for survivability against nuclear and
chemical weapons as well as conventional ones—is
found at many levels on Soviet C3, especially for com-
manders of large troop formations, and for virtually all
units that have or control nuclear weapons.

Mobility is similarly provided at all echelons of Soviet
C3, to some extent as an alternative to hardness, as the
Soviets tend to provide for all aspects of survivability. At
the highest levels of command are aircraft configured for
the NEACP role. In the Navy, mobility is provided, in
part, by two large (19,200-ton) cruisers, the Zhdanov and
Admiral Senyavin, that have been specifically converted

Soviet anti-C? activities have been aided by the North Korean cap-
ture of the intelligence ship USS Pueblo (GER-2) in 1968 and large
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to provide working spaces, communications, and ac-
commodations for a senior admiral and his staff. These
ships can provide C? facilities for the direction of com-
plex, large-scale military operations in areas distant from
the Soviet Union.

Within Soviet Ground Forces, there are extensive mo-
bile C? facilities, designed to provide troop commanders
with full capabilities as their units move forward on the
offensive. In this regard, Soviet signal units are equipped
to rapidly lay wire to provide advancing commanders
with hard-wire telephone and telegraph services as well
as the use of radio. Mobile communications are provided
in some instances up to the level of the front (army group)
commander. These include their own power generators
as well as radio and wire communications equipment.

Redundancy is provided at all echelons of command.
All major commands and units operate a main command
post and a rear CP, with both having similar capabilities
and both maintaining a full “*plot’’ of the situation. In
addition, some commands have alternate communica-
tions centers a few miles from the main communications
facility at the CP, “‘capable of fully replacing the princi-
pal facility if necessary,”” according to Soviet literature.

amounts of communications and cryptologic equipment when South
Vietnam fell in 1975,
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Again, the cost in equipment and personnel is consider-
able.

To the extent possible, duplicate communications
nets—radio and wire—are established to provide physi-
cal, jamming, and intercept survivability.

Communications Security

A related aspect of Soviet C? survivability is com-
munications security (COMSEC)—caution in what is
transmitted, when, and where. Lack of COMSEC was a
major factor in the heavy Russian losses to the Germans
in World War I. In the key Tannenberg campaign of
August-September 1914, the Russians were completely
routed by smaller German forces that were kept fully in-
formed of Russian radio messages transmitted in the
clear. The Tsarist officers, with limited knowledge and
interest in radio communications, had a total disregard
for communications security, while the German leader-
ship was keenly aware of the value of both radio security
and intercept.

Radio (and radar) silence is rigidly enforced in the
Soviet Armed Forces. Transmissions are used astutely
with the maximum use being made of prior coordination
and visual signals. Most significant, the Soviets can
make extensive use of internal, secure land telephone
lines within the USSR and Eastern Europe prior to the
start of an offensive against China or Western Europe.
Here again, this contrasts with the US military forces in
Europe that are forced to rely almost exclusively on
radio and tactical wire communications.

At all levels of Soviet military endeavor—but espe-
cially C? activities—secrecy prevails. Marquis de Cus-
tine in the last century, the New York Times's former
Moscow correspondent Hedrick Smith in our own time,
and scores of observers in between, have marveled at the
Russian obsession with secrecy. This attitude toward se-
crecy and deception is deeper rooted than most West-
erners comprehend—and is directly applicable to mili-
tary communications.

Anti-C? Operations

These efforts to enhance C? survivability in part are a
reflection of the importance the Soviet Armed Forces
place on attacking enemy C? activities at the outbreak of
a conflict. Former US Secretary of the Air Force Thomas
Reed, who earlier had been the Defense Department’s
Director of Telecommunications and Command and
Control Systems, has stated that, *‘in view of our ex-
treme dependence upon communications and radars, I
believe we must take the Soviet EW [electronic warfare]
threat very seriously. They carefully worked out a plan
designed to ‘divide and conquer’ by denying our eyes and
ears, and then overrunning a disorganized and uncoordi-
nated NATO defense.”’

More recently, William Schneider, the astute aide to
Congressman Jack Kemp, has pointed out the ‘‘double
irony’’ of the situation: ‘‘The United States has not only
failed to fully exploit electronics as an instrument of
warfare, but has allowed its entire concept of operations
to revolve about a highly sophisticated and centralized
scheme of command that depends heavily on radio-
communications (i.e., voice, teleprinter, and data) with
deployed forces.

““The Soviets,”” continues Schneider, ‘‘apparently
recognizing this high degree of centralization, have de-
veloped a scheme of electronic warfare that threatens the
ability of the US [commanders] to successfully com-
municate with their forces deployed in the field due to
Soviet electronic warfare tactics.”

Writing in late 1979, Mr. Schneider pointed out that the
United States continues to lack a doctrine adequate to
the magnitude of the problem and risks ‘‘catastrophic
failure because of the [US] inability to communicate suc-
cessfully during combat operations.’

The Soviet anti-C* planning is considerable, with
many units and weapons targeted against communica-
tions centers. Beyond that, there are major jamming
systems plus the development and deployment of an-
tisatellite systems, aimed at US communications as well
as reconnaissance satellites.

Soviet anti-C? activities have been aided by the cap-
ture of the intelligence ship Pueblo by North Korean
forces and the availability of probably a large amount of
US communications and cryptologic equipment when
South Vietnam fell. Of course, the long and intensive US
participation in the Vietnam War provided the Soviets
with an excellent laboratory in which to observe US
command and control activities at various levels. Only in
the Soviet assaults on Czechoslovakia in 1968 and Af-
ghanistan in late 1979 has the United States had an op-
portunity to observe Soviet C? activities under combat
conditions (but without the capture of, and hence access
to, Soviet equipment).

Summing Up

(3 represents one of several critical military areas in
which the USSR has devoted considerable resources,
both to develop its own C? and to develop the means of
disrupting allied C? activities. In both respects the
Soviets appear to be significantly ahead of US forces in
most deployed capabilities.

The Soviets do lag behind the United States in several
technologies, among them data communication links,
automated control of combat forces, and satellite per-
formance. But the Soviets are making strides in all of
these areas.

Perhaps the most significant Soviet C? shortfall is the
vulnerability that their culture has given them. Adm.
Stansfield Turner, the Director of Central Intelligence,
has observed: ‘“The Soviets have a command structure
that goes all the way up the line and is very tightly con-
trolled because of the different kind of society that they
live in. If we can break their command structure in an
early stage of a war, they probably are less flexible in
responding, though they do, in contrast to that, have
more redundancy in their system than we do. They prob-
ably have more alternate command structures. But I sus-
pect the individual—to put it in my own terms—ship
captain out at sea is on a much tighter tether than would
be ours.”

But the systems operational concepts and tactics must
be developed to interrupt this Soviet command struc-
ture, while at the same time US C? activities must be
made more secure against Soviet interception, decep-
tion, jamming, and destruction. US progress in this di-
rection has been slow, frighteningly slow. o
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From small-unit com-
manders to generals and
admirals, military decision
makers are swamped with
communications. Bliz-
zards of intelligence and
logistics data pour into
their command centers,
alioat aind asnore,

That's why TRW has
committed first-line talent
to the development of C?
systems. Like BETA, for
example, the joint services
program for a Battlefield
Exploitation and Target
Acquisition system. Or
1282 for the Army, and
MIFASS for the Marines.
Technology for even more
advanced systems is under
development at our Los
Angeles and Washington,
D.C,, facilities.

Tactical

Our C? specialists have
designed new soltware
and hardware to process
floods of data from all
kinds of sensors, rapidly,
flexibly, and efficiently.

And they're developing
maxi, mini, and micro-
computer networks to
process the flow cost-
effectively and practically
in real time.

Our systems people
have put these advanced
developments together for
air and land-mobile sys-
tems (such as GUARD-
RAIL, BIG and LITTLE
DIPPER, and TRAIL-
BLAZER) that collect
and process information
in the field.

If you're interested in
career opportunities with
one of the world’s leading
Cl systems developers,
contact Bob Chambers,
E1/4037, TRW Systems,
One Space Park, Redondo
Beach, CA 90278. Phone:
(213) 536-3081.

C3l SYSTEMS
from

A COMPANY CALLED

TRW

DEFENSE AND SPACE SYSTEMS GROUP
An equal opportunity employer




LOOK TO LUCAS
FOR PARTNERSHIP IN AVIATION.

Look to Lucas Aerospace.

For systems proven on over 100
different aircraft types and thousands of
individual aircratft.

For systems that serve with airlines, air
forces and operators across the globe.

For systems and equipment on
Supersonic, Subsonic, STOL and VTOL
aircraft.
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Systems-Ground Support Systems.

Look to Lucas for the reassurance of
5 million flying hours each year.

Look to Lucas for design innovation,
engineering skills, and product support
worldwide.

Look to Lucas for partnership in
aviation. On joint projects, on planning
the planes of tomorrow, and improving the
planes of today.

Lucas Aerospace. A major partner in
the increasingly interlinked and
interdependent world of aerospace.
Lucas Industries Inc., Aerospace Division,

30 Van Nostrand Avenue, Englewood, NJ 07631.
USA. Tel: (201) 567 6400. Telex: 135374. LUCAS
AERO EGW. and 1320 West Walnut Street,
Compton, CA 90224, USA. Tel: (213) 635 3128.
Lucas Aerospace Limited, Shirley, Solihull,

West Midlands, B90 2]], UK. Tel: 021-744 8522.
Telex: 336749 LUCARO G.

Lucas Aerospace v
Progress through partnership.
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JUNE 1980

Prototype of the A 58B Pucara Bravo counter-insurgency combat alrcraft, showing underwing and underbelly stores

AMC

AREA DE MATERIAL CORDOBA, FUERZA
AEREA ARGENTINA (Fabrica Militar de Av-
iones): Address: Avenida Fuerza Aérea Argentina
Km 5, 5103 Guarnicion Aérea Cordoba, Argen-
tine Republic

The Grupo Fabricacion (Fabrication Group) of
the FMA is currently producing the nationally-
designed 1A S8A Pucard counler-insurgency air-
craft, 60 of which have been ordered by the Argen-
tinian Air Force. Forty of these had been delivered
by 1 March 1980. Also on order are 40 examples of a
developed version, the [A 58B Pucari Bravo.

1A 58B PUCARA BRAVO
Design of this improved version of the Pucard
started in September 1977, and construction of a
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prototype began 12 months later. This aircraft
(AX-05) flew for the first time on 15 May 1979, and
made its public debut at the Paris Air Show in May/
June of that year, A total of 40 has been ordered by
the Argentinian Air Force, and production of these
is scheduled to begin in early 1981.

The airframe and power plant remain essentially
the same as for the 1A 58A, except for deepening of
the forward fuselage to accommodate a heavier
nose armament. Otherimprovements include a new
avionics installation.

Tyee: Twin-turboprop counter-insurgency aircraft.
Wings: Cantilever low-wing monoplane. Wing
section NACA 64:A215 at root, NACA 64, A212
at tip. Dihedral 7°.on outer panels. Incidence 2°.

No sweepback. Conventional semi-monocogue

fail-safe structure of duralumin. Frise-type fab-

ric-covered duralumin ailerons, and all-dural

slotted trailing-edge flaps, actuated by pushrods.
No slats. Balance tab in starboard aileron, elec-
trically-operated trim tab in port aileron.

Fuserace: Conventional semi-monocoque fail-
safe structure consisting of duralumin frames and
stringers.

TaiL UniT: Cantilever semi-monocoque structure
of duralumin. Fixed-incidence tailplane and
elevators mounted near top of fin. Rudder and
elevators actuated by pushrods, and each fitted
with inset trim tab.

Lanping GEaR: Retractable tricycle type. All units
retract forward hydraulically, steerable nose unit
into fuselage, main units into engine nacelles.
Shock-absorbers of Kronprinz Ring-Feder type
on all units. Single wheel on nose unit, twin
wheels on main units, all with Dunlop Type 111
tubeless tyres, size 7.50-10, pressure 3.10 bars
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(45 Ib/sq in). Dunlop hydraulic disc brakes on
main units. No anti-skid units.

Powgr PLANT: Two 761 kW (1,022 ehp) Turbo-
méca Astazou XVI G turboprop engines, each
driving a Hamilton Standard 23LF/1015-0 three-
blade metal propeller with spinner. Fuel in two
fuselage tanks (total 782 litres: 172 Imp gallons)
and one 238.75 litre (52.5 Imp gallon) self-sealing
tank in each wing, giving overall internal capacity
of 1,259.5 litres (277 Imp gallons). Refuelling
point on top of fuselage aft of cockpit. Fuel sys-
tem includes provision for up to 30 s of inverted
flight. A long-range auxiliary tank, capacity 1,200
litres (264 Imp gallons), can be attached to the
fuselage centreline pylon, and a 330 litre (72.5
Imp gallon) auxiliary tank on each underwing
pylon. Max internal and external fuel capacity
3,119.5 litres (686 Imp gallons). Oil capacity 11.75
litres (2.6 Imp gallons).

AccommopaTion: Pilot and co-pilot in tandem on
Martin-Baker Mk APO6A zero-zero ejection
seats beneath transparent moulded canopy which
is hinged at rear and opens upward. Rear seat
elevated 25 cm (9.8 in) above front seat. Bullet-
proof windscreen, with wiper. Dual controls
standard.

Systems: Hydraulic system, pressure 207 bars
(3,000 Ib/sq in), supplied by two engine-driven
pumps, actuates landing gear, flaps, and wheel
brakes. Electrical system includes two 28V 175A
starter/generators for DC power; two 250VA
static inverters for 115/26V AC power, and one
giving 1,000/200V AC for windscreen demisting/
de-icing. One 24V 36 Ah SAFT Voltabloc battery.
Liquid oxygen bottle. No APU, pneumatic, or
wing/tail de-icing systems.

AvionIcs AND EQuipMeNT; Standard avionics in-
clude Collins 71805 HF/AM SSB and Bendix
VHF/AM radio: Bendix VOR/ILS, ADF, DME,
and ATC/IFF, Optional avionics include Bendix
VHF/FM with homing, Omega, and radar.
Blind-flying instrumentation standard.

ARMAMENT: Two 30 mm DEFA 553 cannon, each
with 140 rds, in underside of forward fuselage:
and four 7.62 mm FN-Browning machine-guns,
each with 900 rds, in fuselage sides abreast of
cockpit, Onc underfuselage and two underwing
hardpoints for up to twelve 125 kg bombs; one 30
mm Dassault gun pod. plus four Alkan 530 rocket
launchers or two drop-tanks: or six Alkan 530
launchers; or three drop-tanks.

DIMENSIONS, EXTERNAL:
Wing span 14.50 m (47 ft 6% in)

Wing chord at root 224 m (7 ft 4% in)

Wing chord at tip 1.60 m (5 ft 3 in)

Wing aspect ratio 6.95

Length overall 14.25 m (46 f1 9 in)

Length of fuselage 13.68 m (44 ft 104 in)

Fuselage: Max width 1.24 m (4 ft (74 in)
Max depth 2.10m (6 ft 109 in)
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This view of the Pucara Bravo shows clearly the deepened front fuselage, housing larger guns

Height overall 5.36m(17 ft 7in)
Tailplane span 4,70 m (15 ft S in)
Wheel track (e/l of shock-absorbers)
4.20 m (13 ft 9% in)
3.48m (11 ftSin)
2.59m(8ft6in)

Wheelbase
Propeller diameter
DIMENSIONS, INTERNAL:

Cabin: Length 2.85 m (9 ft 44 in)
Max width 0.8l m(2ft8in)
Max height 1.25 m (4 ft 14 in)
Floor area 290 m? (31.2sqft)
Volume 2.74 m' (96.8 cu ft)

AREAS!

Wings, gross 30.30 m? (326.1 sq ft)
Ailerons (total) 3.29 m? (35.41 sq ft)
Trailing-edge flaps (total)  3.58 m? (38.53 sq ft)
Fin 3.465 m* (37.30 sq ft)
Rudder, incl tab 1.565 m? (16.84 sq 1)
Tailplane 4.60 m? (49.51 sq ft)
Elevators, incl tabs 2.612 m?* (28.11 sq ft)

WEIGHTS AND LOADINGS:
Max weapons load
Max fuel load: internal

external
Max 1-0 weight
Max zero-fuel weight
Max landing weight
Max wing loading 224.4 kg/m? (46 Ib/sq ft)
Max power loading 4.46 kg/kW (7.3 Ib/ehp)

PERFORMANCE (at max T-O weight except where

indicated):
Never-exceed speed

404 knots (750 km/h; 466 mph)
Max level speed at 1,000 m (3,280 ft)

252 knots (467 km/h; 290 mph)
Max cruising speed at 1,000 m (3,280 ft)

237 knots (440 km/h: 273 mph)
Stalling speed, flaps up

107 knots (198 km/h; 123 mph)

1,686 kg (3,717 Ib)
1005 kg (2,215 Ib)
1,250 kg (2,755 Ib)

6.800 kg (14,991 1b)

4,546 kg (10,022 Ib)

5,600 kg (12,345 Ib)

Stalling speed, flaps down, power reduced
B6 knots (159 km/h; 99 mph)
Max rate of climb at S/L. 660 m (2,165 ft)/min
Climbing speed at S/L, one engine out
182 knots (338 kmv/'h; 210 mph)
Service ceiling 7,400 m (24,275 f1)
Service ceiling, one engine out
2,300 m (7,550 ft)
T-O run 710 m (2,330 ft)
T-0O to 15 m (50 ft) 1,040 m (3,412 ft)
T-O to 15 m (50 ft) at 5,800 kg (12,787 Ib) gross
weight 750 m (2,460 ft)
Landing from 15 m {50 ft) at max landing
weight 605 m (1,985 ft)
Landing run at max landing weight
470 m (1,542 ft)
Range with max internal and external fuel
1,620 nm (3,000 km: 1,865 miles)

CESSNA
CESSNA AIRCRAFT COMPANY: Head Office
and Works: Wichita, Kansas 67201, USA

CESSNA MODEL 425 CORSAIR

Cessna has introduced for 1980 a new twin-
turboprop business aircraft which is based on the
airframe of the Model 421 Golden Eagle. Design of
this new light transport began on | November 1977,
and construction of a prototype was initiated three
months later, on 30 January 1978. This flew for the
first time on 12 September 1978, and construction of
a pre-production example was started during 1979.
Initial deliveries of production aircraft were sched-
uled to be made almost immediately after FAA cer-
tification had been gained, the certification pro-
£r being scheduled for completion by mid-
1980. All available details follow:

The new C Model 425 C

ir, a turboprop development of the piston-engined Model 421

Golden Eagle
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Type: Six/eight-seat pressurised light aircrafi.

Wings: Cantilever low-wing monoplane. Wing
section NACA 23018-63 (modified) at root,
NACA 23009-63 (modified) al tip. Dihedral 5°.on
outer panels. Incidence 2°30° at root, —{° 30" at
tip. All-metal two-spar structure of light alloy,
with stamped ribs and surface skins reinforced
with spanwise stringers. Outer wing panels of
bonded construction. All-metal ailerons and
electrically-operated trailing-edge split flaps.
Trim tab in port aileron. Optional pneumatic
de-icing of wing leading-edges.

FuseLage: Conventional all-metal semi-mono-
coque structure, with fail-safe construction in the
pressurised section.

Tai. Unit: Conventional all-metal cantilever
structure, with sweptback vertical surfaces.
Tailplane has dihedral of 12°. Trim tab in
starboard elevator, with dual heavy-duty ac-
tuator. Trim tab in rudder. Optional pneumatic
de-icing of fin and tailplane leading-edges.

LANDING GEAR: Hydraulically-retractable tricycle
type, main units retracting inward, nosewheel
aft. Oleo-pneumatic shock-absorbers, with main
units of articulated (trailing link) type. Steerable
nosewheel. Single wheel on each unit. Main
wheel tyres size 6.50-10, 8 ply rating, pressure
4.83 bars (70 Ib/sg in). Nosewheel tyre size 6,00-
6, 6 ply rating, pressure 2,42 bars (35 Ib/sq in).

Power Prant: Two Pratt & Whitney Aircraft of
Canada PT6A-112 turboprop engines, flat rated
to 335, 6 kW (450 shp}. each dmrms a wadc chord

- by T e e T T T
reversible-pitch metal propeller. Fuel contained
in integral tanks in outer wing panels, nacelle
cells, und inboard collector tanks, with a com-
bined capacity of 1,389 litres (367 US gallons).
Refuelling point above cach engine nacelle. Oil
capacity 10.4 litres (2.75 US gallons). Engine
inlet ducts have a separator mechanism to pre-
vent ingestion of water. Propeller de-icing and
synchroniser standard. Engine fire detection
system standard.

AccoMMoDpATION: Two seats side by side in pilot’s
compartment, with dual controls. Optional cur-
tain, or solid divider with curtain, to separate
pilot's compartment from main cabin. Standard
seating provides for four passengers, but optional
arrangements have the front passenger seats
facing aft and forward-facing seventh and eighth
seals. Optional equipment includes storage
drawers, refreshmenl centre, tables, toilet, radio
telephone, stereo system, and aft cabin divider.
Door, of two-piece type with buill-in airstairs in
bottom section, on port side of cabin atl rear.
Plug-type emergency escape hatch overwing on
starboard side of cabin. Foul weather windows
on each side of fuselage for pilot and co-pilot,
Baggage accommodated in nose with external
access doors, capacity 272 kg (600 1b), and in rear
of cabin area, capacity 227 kg (500 Ib). Total bag-
gage capacity 499 kg (1,100 Ib). Accommodation
is pressurised, heated, and air-conditioned.

SysTeEms: Freon air-conditioning system of 17,500
BTU capacity, plus engine bleed air and electric
boost heating. Pressurisation system with max
differential of 0.35 bars (5.0 Ib/sq in) provides a
3.050 m (10,000 ft) cabin altitude to 8.075 m
(26,500 ft). Electrical system includes a 28V 250A
starter/generator on the starboard engine and a
40Ah nickel-cadmium battery. Hydraulic system
for operation of landing gear and brakes. Vacuum
system for blind-flying instrumentation and op-
tional wing and tail unit de-icing. Oxygen system
standard.

Avionics aND EguipMENT: Standard avionics in-
clude Cessna Series 400 duval nav/coms, dual
glideslope, ADF, DME, marker beacon, trans-
ponder, and encoding altimeter: Series 1000
autopilot with 3 in HSI, and yaw damper, audio
panel, basic avionics kit, avionies cooling kit, and
all associated antennae. Optional avionics in-
clude Cessna Series 1000 equipment or Collins
Pro Line. Standard egquipment includes flight
hour recorder: co-pilot’s blind-flying instrumen-
tation: cabin pressure control system; emergency.
locator transmitter; cabin fire extinguisher:
starboard landing light: navigation, taxi, and
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strobe lights: external power socket, nosewheel
fender, and static wicks.
DiIMENSIONS, EXTERNAL:
Wing span 13.45 m (44 ft 12 in)
Wing chord at root 1.77 m (5 ft 9% in)
Wing chord at tip 1.21 m (3 ft 113 in)
Wing mean aerodynamic chord
1.59 m (5 ft 23 in)
Wing aspect ratio 8.635
Length overall 11.09 m (36 ft 442 in)

Height overall 3.84 m (12 ft 74 in)
Tailplane span 6.03 m (19 ft 9% in)
Wheel track 5.28 m (17 ft 3% in)
Wheelbase 3.20 m (104t 6 in)

2.37 m (7 ft 9% in)
0.23 m (9% in)
1.30 m (4 it 3%4 in)
0.63 m (2 fL 8in)
1.2E m(3 ft 11%42in)

Propeller dinmeter
Propeller ground clearance
Passenger door: Height
Width
Height 1o sill
DIMENSIONS, INTERNAL:

Cabin: Length 4.42m (14 fL6in)
Max width 1.40 m (4 ft 7 in)
Max height 1.29 m (4 ft 3 in)
Volume 6.11 m* (215.6 cu ft)

AREAS:
Wings, gross 20.90 m? (224.98 sq )
Fin 237 m? (25.53 sq f)

Rudder (incl tab) 1.46 m? (15.72 sq i)
Horizontal tail surfaces 5.76 m* (61.99 sq )
WEIGHTS AND LOADINGS (preliminary data):
Weight empty, equipped 2,198 kg (4,846 Ib)
Max fuel weight 1,115 k3(2 459 1b)
iaa T weigin 3,713 BE 10,0 1D)

Max ramp weight 3,753 kg (8,275 Ib)

Max zero-fuel weight 3,057 kg (6,740 Ib)
Max landing weight 3.629 kg (8,000 Ib)
Max wing loading  177.94 kg/m? (36.45 Ib/sq 1)

Max power loading 5.54 kg/kW (8,70 I/shp)
PERFORMANCE (at max T-O weight, preliminary
data):
Mever-exceed speed
Mach 0.52 (240 knots: 445 km/h; 277 mph) CAS
Max cruising speed at 5,700 m (18,700 ft)
264 knots (489 km/h: 304 mph)
Stalling speed, flaps up, power off
87 knots (161 km/h: 100 mph) CAS
Stalling speed, flaps down, power off
77 knots (143 km/h; 89 mph) CAS
Max rate of climb at /L. 575 m (1,888 ft)/min
Rate of climb at S/L., one engine out
130 m (425 ft)/min

Service ceiling 10,365 m (34,000 ft)

Service ceiling, one engine out
5,790 m (19.000 f1)
561 m (1,840 ft)

T-O run

T-O to 15 m (50 ft) 701 m (2,300 f1)
Landing from 15 m (50 fi) 771 m (2,530 f1)
Landing run 427 m (1,400 ft)

Range with max fuel at max cruising power, al-
lowances for start, taxi, T-O, climb to cruise
alti!.u_de, descent, and 45 min reserves at max
cruising power:
at 8,075 m (26,500 ft)

1,263 nm (2,341 km; 1,455 miles)
at 9,145 m (30,000 ft)
1,409 nm (2,611 km; 1,622 miles)

Range with max fuel at max range power, al-
lowances as above, and 45 min reserves at max
range power:
at 8,075 m (26,500 ft)

1,585 nm (2,937 km; 1,825 miles)

SUKHOI
SUKHOI DESIGN BUREAU; USSR

SUKHOI Su-17, Su-20, and Su-22

NATO reporting names: Fitter-C and -D

The vanable-geomeltry Su-17, with more power-
ful engine and improved avionics, is ina completely
different class from the veteran Su-7 (' Fitter-A’).
The prototype was an R&D aircraft shown at the
Soviet Aviation Day display at Domodedovo Air-
port, Moscow, in July 1967, and was allocated the
NATO reporting name ' Fitter-B’. Only some 4.0 m
{13 ft) of each wing was pivoted, outboard of a very
large 1ence, tne remainder of the airirame being
virtually identical with that of the Su-7. An attach-
ment for an external store was built into each wing
fence, but the power plant appeared to be un-
changed and there was no reason to expect ‘Fit-
ter-B' to form the basis of a production aircraft, in
view of the modest improvement in overall per-
formance offered by such minimal modification.

Discovery of at least one or two squadrons of
“improved ‘Fitter-Bs™ ** in service with the Soviet
tactical air forces in 1972 came as a surprise,
suggesting that even a small improvement in range
and endurance by comparison with the fuel-thirsty
Su-7 was considered worthwhile. Only after several
years did the true ¢ of improv become
apparent. The combination of a more powerful en-
gine and the variable-geometry wings permitted a
doubled external load to be lifted from strips little
more than half as long as those needed by the Su-7,
and to be carried about 30% further. Added to new
avionics, this made the Su-17 so attractive that
about 650 are deployed currently by Soviet tactical
air forces, and by Soviet Naval Aviation units as-

Close-up of the nose of a
‘Fitter-D’ model of the
Sukhoi Su-17, showing
clearly for the first time the
undernose radome and the
laser marked target seeker
in the undersurface of the
intake centrebody



Poor-quality photograph of the new, and so far unidentified, two-seat version of the Su-17

signed to anti-shipping strike and amphibious sup-

port roles in the Baltic Sea area. Differences be-

tween the various versions identified to date are as
follows:

Su-17 (*Fitter-C'). Basic single-seat attack air-
craft for Soviet Air Force, with Lyulka AL-21F-3
turbojet, offering better specific fuel consumption
than AL-7F-1 of Su-7. Detailed description applies
to this version.

Su-17 (*Fitter-D’). Generally similar to *Fitter-C’,
but forward fuselage lengthened by about 6.38 m (1
ft 3 in). Added undernose radome. Laser marked
target seeker in intake centrebody.

Su-20 ('Fitter-C'). Export counterpart of Soviet
basic *Fitter-C", with reduced equipment standard.
Variations in rear fuselage s by comparison
with Su-17 suggest a different engine, possibly the
Su-T's AL-7F-1 afterburning turbojet (98.1 kN;
22,046 Ib st). Supplied to Algeria, Czechoslovakia,
Egypt, Iraq, Libya, and Poland.

Su-22 (' Fitter-C'). Variant of Su-20 first delivered
to Peru in 1977 and subsequently to Syria. Further
reduced equipment standard, with Sirena 2 lim-
ited-coverage radar warning receiver, virtually no
navigation aids, and 1FF incompatible with Peru's
SA-3(NATO 'Goa’) surface-to-air missiles. Weap-
ons include *Atoll" air-to-air missiles.

In early 1980, a photograph of a tandem two-seat
version of the Su-17 was published in the Soviet
press. The rear cockpit appears to be slightly
raised, as it is in two-seat versions of the Su-7 and
Su-15 (NATO "Flagon-C'). However, the rear-
ward-hinged canopy is ‘solid' except for a window
at the front on each side, which would not be com-
patible with a normal training role. The width and
depth of the dorsal spine are increased aft of the rear
canopy. To compensate for added side area for-
ward, a ventral fin has been added and the size of
the dorsal fin increased.

TyprE: Single-seat ground attack fighter.

Wings: Cantilever mid-wing monoplane, with
wide-span fixed centre-section and manually-
actuated variable-geometry outer panels, with
min sweep angle of 28° and max sweep angle of
62° approx. Centre-section appears to be gener-
ally similar to inner wings of Su-7, except for
slight sweepback on trailing-edge of area-
increasing centre-section flaps. Outboard of
these flaps, centre-section trailing-edge is swept
to align with trailing-edge of outer panels when
they are fully swept. Full-span leading-edge slats
on movable panels. Entire trailing-edge of each
movable panel made up of a slotted flap, operable
only when the wings are spread, and a slotted
aileron operable at all times. Large main fence on
each side, at junction of fixed and movable
panels, is square-cut at front and incorporates
attachments for external stores. Shorter fence
above centre-section on each side, inboard of
main fence.

FuseLaGge: Conventional all-metal semi-mono-
coque structure of circular section. Large dorsal
spine fairing along top of fuselage, from canopy
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to fin. Ram-air intake in nose, with variable
shockcone centrebody. Four door-type air-
brakes, at top and bottom on each side of rear
fuselage, forward of tailplane. Pitot on port side
of nose; transducer to provide data for fire con-
trol computer on starboard side.

TaiL Unit: Cantilever all-metal structure, with
sweepback on all surfaces. All-moving horizontal
surfaces, with anti-flutter body projecting for-
ward on each side near tip. Conventional rudder.
No tabs.

Lanping GEar: Retractable tricycle type, with
single wheel on each unit. Nosewheel retracts
forward, requiring blistered door to enclose it.
Main units retract inward into centre-section.
Container for twin brake-chutes between the
base of the rudder and the tailpipe.

Power PLANT: One Lyulka AL-21F-3 turbojet en-
gine, rated at 80.1 kN (18,000 Ib st) dry and 109
kN (24,500 b st) with afterburning. Fuel capacity
increased to 4,550 litres (1,000 Imp gallons) by
added tankage in dorsal spine fairing. Provision
for carrying up to four BOO litre (176 Imp gallon)
drop-tanks on outboard wing pylons and under
fuselage. When underfuselage tanks are carried,
only the two inboard wing pylons may be used for
ordnance, to a total weight of 1,000 kg (2,204 Ib).

AccommopaTion: Pilot only, on ejection seat,
under rearward-hinged transparent canopy.
Rearview mirror above canopy.

ARMAMENT: Two 30 mm NR-30 guns, each with 70
rds, in wing-root leading-edges. Total of eight
weapon pylons (two tandem pairs under fuselage,
one under each centre-section leading-edge, one
under each main wing fence) for up to 5,000 kg
(11,023 Ib) of bombs, rocket pods, and guided
missiles such as the air-to-surface AS-7 (NATO
*Kerry').

Avionics aND EquirMenT: SRD-5SM (NATO
High Fix’) radar in intake centrebody; ASP-SND
fire control system: Sirena 3 radar homing and
warning system providing 360° coverage, with
antennae in slim cylindrical housing above
brake-chute container and in each centre-section
leading-edge, between fences; SRO-2M IFF;
SOD-57TM ATC/SIF, with transponder housing
beneath brake-chute container; RSIU-S/R-831
VHF/UHF and R5B-70 HF.

DIMENSIONS, EXTERNAL (estimated):
Wing span: fully-spread 14.00 m (45 ft 11% in)

fully-swept 10.60 m (34 ft 914 in)
Wing aspect ratio: fully-spread 4.9
fully-swept in

Length overall, incl probes 18.75 m (6] ft 6% in)

Fuselage length 15.40 m (50 ft 6% in)

Height overall 4.75m (151t 7in)
AREAS (estimated):

Wings, gross: fully-spread 40.1 m* {431.6 sq ft)

fully-swept 37.2 m? (400.4 sq ft)

WEIGHTS (estimated):

Weight empty

Max internal fuel

10,000 kg (22,046 1b)
3,700 kg (8.157 Ib)
T-O weight, ‘clean’ 14,000 kg (30,865 Ib)
Max T-O weight 17,700 kg (39,020 Ib)

PerRFORMANCE (estimated for “clean’ aircraft, 60%
internal fuel, except where indicated);
Max level speed at height
Max level speed at S/L
Touchdown speed

143 knots (265 km/h; 165 mph)
Max rate of climb at S/L

13,800 m (45,275 ft¥/min
Service ceiling 18,000 m (59,050 ft)

T-O run at AUW of 17,000 kg (37,478 Ib)
620 m (2,035 ft)
T-O to 15 m (50 ft) at AUW of 17,000 kg (37,478
Ib) 835 m (2,740 f1)
Landing run 600 m (1,970 ft)
Combat radius with 2,000 kg (4,409 1b) external

Mach 2.17
Mach 1.05

stores:

hi-lo-hi 340 nm (630 km; 391 miles)

lo-lo-lo 195 nm (360 km; 224 miles)
ALR

ARBEITSGRUPPE FUR LUFT- UND RAUM-
FAHRT (Aerospace Task Force); Address: Post-
fach 63, CH-8050, Ziirich, Switzerland

ALR PIRANHA

This group of Swiss scientists started work on the
design of the Piranha in September 1977, in an at-
tempt to develop a new-generation, lightweight
supersonic combat aircraft at a cost that could be
afforded by the world’s less affluent air forces, so
enabling them to embody both quality and quantity
of new aircraft in their re-equi t progr

Primary missions of the Piranha are seen as:
clear-weather, low/medium-altitude air defence:
low-level FEBA strike, mainly under VFR condi-

Radio-controlled and powered 15% scale model of the Piranha in flight
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Three-view drawing of the ALR Piranha 4,

tions; reconnaissance; electronic warfare; and op-
erational training. A limited amount of active ECM
and reconnaissance equipment is carried as stan-
dard, but all-weather interception and strike sys-
tems are not. This avoids the weight and per-
formance penalties that such systems would inevit-
ably attract, and keeps the pilot’s workload to a
minimum. STOL capability was considered essen-
tial, to permit operation from dispersed airfields
with runways no more than 1,000 m (3,280 fi) long.

Principal design features include a short-coupled
canard configuration, with all-moving foreplanes;
shoulder-mounted wings, to provide an optimum
stores attachment layout; fly-by-wire flight control;
and a centrally-located high-performance gun.
Other inherent advantages claimed for the Piranha
arc low procurement and operating costs, small
radar and infra-red signatures, and transonic speed
capability.

Details have been released of four basic proposed
single-seat versions:

Piranha 2C. Transonic ground attack version,
with single Rolls-Royce Turboméca Adour Mk 811

(Michael A, Badrioche)

turbofan engine, rated at 24.6 kN (5.520 Ib st) dry
and 37.4 kN (8,400 Ib st) with afterburning. No
radar,

Piranha 2D. Combined ground attack/air
superiority version of 2C, with more powerful
RT.172-63 Adour turbofan rated at 29.2kN (6.5701b
st) dry and 44.9kN (10,100 Ib st) with afterburning.
General appearance shown in accompanying side-
view drawing.

Piranha 4. Twin-engined ground attack/air
superiority version, with two 15.5 kN (3,485 Ib st}
Turboméca-SNECMA Larzac 05 turbofan engines
(each 25.0 kN; 5,620 Ib st with afterburning) in
shorter and wider fuselage. General appearance
shown in accompanying three-view drawing.

Piranha 5. Similar to Piranha 4, but powered by
two Garrett/Volvo Flygmotor TFE 1042-7 turbofans
(each 18.4 kN: 4,135 Ib st dry, 30.2 kN; 6,800 Ib st
with afterburning).

Each of the above models could be produced in
tandem two-seat form for ECM and training pur-
poses. Preliminary design, and selection of the
major systems, has been completed for the Piranha

15% scale model of the Piranha for subsonic wind tunnel testing
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with additional side elevations of the Piranha 2D (bottom) and the two-seater cockpit (scrap view)

2D and Piranha 4, and negotiations with several

possible customers were under way in early 1980.

At that time, the Piranha 4 was considered to be the

principal version.

The following description applies to all current-
ly-projected versions, except where specifically in-
dicated otherwise:

Tvee: Proposed multi-purpose lightweight combat
aircraft.

Wings: Tandem arrangement of shoulder-
mounted, all-moving canard foreplanes, each
with powered elevator on trailing-edge for pitch
control. Immediately aft of foreplanes, and
mounted slightly lower on fuselage, are low as-
pect ratio sweptback main wings. each with
single fap/aileron (‘flaperon’) on trailing-edge.
Main wings have compound sweep on leading-
edges. which have extended chord outboard on
outer panels. Thickness/chord ratio of main
wings decreases from 5.5% at root to 4% at tip.
Main wings have 4° of anhedral from roots, and
are set at incidence of 1° 24', Sweepback at quar-
ter-chord 45° on outer panels, 31° on inner panels.
Multi-spar main wings, which form torsion box
passing through fuselage, are of light alloy con-
struction with machined skins. Flaperons are of
honeycomb sandwich construction. Fly-by-wire
contro] of foreplanes, elevators, and flaperons.
No tabs or slats.

FuseLaGe: Conventional metal semi-monocoque
structure. Door-type airbrake in upper surface of
rear fuselage on each side of fin.

Tair Unit: Vertical surfaces only, comprising
sweptback fin (with small dorsal fin) and fly-by-
wire powered rudder.

LanpinG GEar: Retractable type, of Dowty
(Piranha 2) or Messier-Hispano-Bugatti design
(Piranha 4 and 5), with single wheel on each unit;
all units retract forward into fuselage. Nose unit
offset from centreline to provide clear field of fire
for centrally-mounted gun. Oleo-pneumatic
shock-absorbers. Dowty gear for Piranha 2 has
size 350 x 157 mm nosewheel tyre and 560 x 215
mm main-wheel tyres, all at nominal pressure of
8.6 bars (125 Ibisq in). Anti-skid units for all ver-
sions. Irvin braking parachute (9.5 m?: 102.3 sq ft
or 13.0 m?: 140.0 sq ft) in bullet fairing on top of
rear fusclage.
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Power PLANT: One or two turbofan engines (for
details see under model listings), installed in rear
fuselage. Lateral intake on each side of fuselage,
with auxiliary inlet doors, spring-loaded for low-
speed and high-angle-of-attack manoceuvres.
Fuel in one main fuselage tank and two integral
wing tanks. Provision for one external auxiliary
tank on underfuselage station and one on each in-
board underwing station. No in-flight refuelling
capability.

AccoMMoDATION: Single Martin-Baker Mk 10L
ejection seat under rearward-sliding canopy; or,
on ECM and operational training versions, tan-
dem seats under sideways-opening canopy.

SysTems: BAe Dynamics cockpil pressurisation
system, with pre-cooler and two-wheel bootstrap
cold-air unit. Triplex hydraulic system (pressure
207 bars; 3,000 Ib/sq in), comprising two main
systems and a pump-driven auxiliary system.
Two generators, each of 12kVA minimum rating,
for AC electrical power. Electrical fly-by-wire
system, with four actuators powering all control
surfaces. No pneumatic, oxygen, or de-icing
systems.

Avionics aND EquipMeNT (Piranha 2D, 4, and 5):
Ferranti LINAS nav/attack system with light-
weight inertial platform; laser rangefinder;
Smiths head-up display; Ferranti Comed multi-
purpose head-down display; Thomson-CSF
Agave lightweight search/track/designation/
telemetry/navigation radar; internally-mounted
passive ECM, chaff, and flares.

ArMAMENT: One high-performance cannon (27 mm
Mauser BK 27 or 30 mm Oerlikon KCA),
mounted in underside of fuselage, on aircraft
centreline, beneath cockpit. One underfuselage,
four underwing, and two wingtip attachment
points for air-to-surface weapons such as
Maverick, Beluga, and Durandal; or air-to-air
missiles such as AIM-9L Sidewinder and Matra
Magic. Provision for active ECM and reconnais-
sance equipment to be carried in underfuselage
pod.

DimEeNsIONS, EXTERNAL (Piranha 4):

Wing span (excl missile rails)

6.49 m (21 ft 3%4.in)
Wing aspect ratio 2.63
Foreplane span 3.14 m (10 fr 3% in)

Length overall 10.50 m (34 ft 5% in)
Height overall 4.12 m (13 fi 6'4 in)
AREAS:

Wings, gross (reference area)
16.00 m? (172.22 sq ft)
Flaperons (total) 1.28 m? (13.78 sq ft)
Foreplanes, gross (reference area)
4.57T m? (49.19 sq ft)
Elevators (total) 0.73 m? (7.86 sq ft)
Fin 3.33m?(35.84 5q ft)
Rudder 0.56 m? (6.03 sq ft)
WEIGHTS AND LoaDiNGs (Piranha 4*):
Max external weapons/fuel load
approx 2,000 kg (4,410 Ib)
Max T-O weight (air superiority configuration,
with gun, ammunition, and two air-to-air
missiles) 6,200 kg (13,668 1b)
Wing loading at T-O (air superiority configura-
tion) 388 kg/m? (79.5 Ib/sq ft)
Thrust/weight ratio (50% intemal fuel)
greater than 1.0
PerForRMANCE (Piranha 4, estimated, at max T-O
weight; other versions not significantly dif-
ferent):
Never-exceed speed
Max level speed at 11,000 m (36,100 ft)
Mach 1.8 (1,033 knots; 1,915 km/h; 1,190 mph)
Max rate of climb at S/L.
more than 13,800 m (45,275 ft)/min
Service ceiling 16,000 m (52,500 ft)
T-O run at S/L, ISA (air superiority configura-
tion) less than 500 m (1.640 ft)
Landing run at S/L, ISA (minimum fuel, using
brake "chute) less than 500 m (1,640 ft)
Range with typical combat load, incl 5 min com-
bat (lo-lo-lo)
more than 189 nm (350 km; 217 miles)

Mach 1.9

* 2D slightly lighter, 5 heavier
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BEECHCRAFT
BEECH AIRCRAFT CORPORATION; Head Of-

fice and Main Works: Wichita, Kansas 67201, USA

BEECHCRAFT MARITIME PATROL 200T

After investigating the potential market for a
maritime patrol version of its Super King Air 200
twin-turboprop light transport, Beech announced
on 9 April 1979 that it had begun to flight test such
an aircraft for FAA certification as the Maritime
Palrol 200T.

In production form, the 200T will be equipped for
missions such as monitoring exclusive economic
zones, detecting pollution, inspecting offshore in-
stallations, and conducting search and rescue
flights. Special missions for which it could also be
used include aerial photography, environmental
and ecological research, airways and ground-based
navigation equipment checks, and ambulance
duties.

Modifications to the standard Super King Air to
adapt it to Maritime Patrol 200T configuration in-
clude fitting new outboard wing assemblies, with
mountings for a 200.5 litre (53 US gallon) removable
fuel tank at each wingtip; a strengthened landing
gear to cater for higher take-off and landing
weights; a bubble observation window in the aft
cabin for visual search and photography; a hatch for
dropping survival equipment; and a search radar
with a full 360° scan in a radome beneath the fuse-
lage. Advanced navigation equipment is available,
especially for maritime patrol use; standard avi-
onics include VLF/Omega which provides ground
stabilisation and is coupled with the autopilot. This
permits a search pattern to be programmed before
take-off or en route,

. Seven of 13 Maritime Patrol 200T aircraft bought

by Japan's Maritime Safety Agency had been de-

livered by 1 March 1980. All available details
follow:

Type: Twin-turboprop maritime patrol or multi-
mission aircraft.

WingGs: Cantilever low-wing monoplane. Wing
section NACA 23018.5 (modified) at root, NACA
23011.3 at tip. Dihedral 6°. Incidence 3° 48' at
root, —1°.7' at tip. No sweepback at quarter-
chord. Two-spar light alloy structure; outer wing
panels redesigned to permit mounting of remov-
able wingtip tanks. Conventional ailerons of light
alloy construction, with trim tab in port aileron.
Single-slotted trailing-edge flaps of light alloy
construction. Pneumatic de-icing boots for wing
leading-edges standard.

FuseLaGe: Light alloy semi-monocoque structure
of safe-life design.

TaiLUn1T:Conventional cantilever T-tail structure
of light alloy with swept vertical and horizontal
surfaces. Fixed-incidence tailplane. Trim tab in
each elevator. Anti-servo tab in rudder. Pneu-
matic de-icing boots standard, on leading-edge of
tailplane only.

LanpinGg Gear: Electrically-retractable tricycle
type, with twin wheels on each main unit.
Strengthened construction by comparison with
standard Super King Air 200 to cater for higher
take-off and landing weights. Single wheel on
steerable nose unit, with shimmy damper. Main
units retract forward, nosewheel aft. Beech
oleo-pneumatic shock-absorbers. Goodrich main
wheels and tyres size 18 x 5.5. Goodrich
nosewheel size 6.50-10, with tyre size 22 x
6.75-10. Goodrich hydraulic multiple-disc
brakes. Parking brake.

Power PLanT: Two 634 kW (850 shp) Pratt &
Whitney Aircraft of Canada PT6A-41 turboprop
engines, each driving a three-blade constant-
speed fully-feathering and reversible metal pro-
peller. Bladder type fuel cells in each wing, with
main system capacity of 1,461 litres (386 US gal-
lons): auxiliary system capacity of 598 litres (158
US gallons); plus provision to mount a 200.5 litre
(53 US gallon) removable tank at each wingtip, to
provide a maximum fuel capacity of 2,460 litres
(650 US gallons). Two refuelling points in upper
surface of each wing and above each tip-tank. Oil
capacity 29.5 litres (7.8 US gallons). Anti-icing of
engine air intakes by hot air from engine exhaust
is standard. Electro-thermal anti-icing for pro-
pellers.

AccommobpaTion: Pilot and co-pilot side by side
on flight deck, with full dual controls and blind-
flying instrumentation. Partition with sliding
door between flight deck and cabin, and partition
at rear of cabin. Door at rear of cabin on port side,
with integral airstair. Inward-opening emergency
exit on starboard side over wing. Maintenance
access door in rear fuselage; avionics compart-
ment access doors in nose. Electrically-heated
windscreens, hot air windscreen defroster, dual
storm windows, sun visors, map pockets, and
windscreen wipers. Cabin is air-conditioned and
pressurised.

SysTeMs: Cabin pressurisation by engine bleed air,
with a maximum differential of 0.41 bars (6.0
Ib/sq in). Cabin air-conditioner of 34,000 BTU
capacity. Oxygen system. Dual vacuum system
for instruments. Hydraulic system for brakes
only. Pneumatic system for wing and tailplane
de-icing. Electrical system includes two 250A
28V starter/generators and 24V 45Ah aircooled
nickel-cadmium battery with failure detector. AC
power provided by dual 250V A inverters.

Avionics: Standard avionics include VLF/Omega
which is coupled to the autopilot. Optional avi-
onics include INS, VHF/FM com, HF and VHF
com, FLIR, LLLTV, multispectral scanner, tac-
tical navigation computer, and two alternative
search radar systems, both with 360° scan and
weather avoidance capability.

DIMENSIONS, EXTERNAL:

Wing span with tip-tanks
Wing chord at root

17.25 m (56 ft 7 in)
2.18 m (7 ft 134 in)

Beechcraft Maritime Patrol 200T of the Japan Maritime Safety Agency
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Bell/Navy X-22A VISTOL research aircraft, used by Calspan to investigate

advanced control systems for deck-landing helicopters

Wing chord at tip 0.90 m (2 ft 1134 in)}
Wing aspect ratio 10.5
Length overall 13.34 m (43 ft 9 in)
Height overall 4.57Tm (15 ft0in)
Tailplane span 560 m (18 ft5in)
Wheel track 5.23m (17 ft2in)
Wheelbase 4.56 m (14 ft 11'52:in)
Propeller diameter 2.50 m (8 ft 2% in)
Propeller ground clearance  0.37 m (1 ft 242 .in)
Cistlaimd Ui muin prupciicl LEIllics
5.23m (17 ft 2in)
1.31 m (4 ft 34 in)
Width 0.68 m (2 ft 23 in)
Height to sill 1.17 m (3 ft 10 in)
Nose avionics service doors (port and stbd):

Cabin door; Height

Max height 0.57 m (1 ft 1022 in)

Width 0.63m(2ft1in)

Height to sill 1.3 7 m(4ft6in)
Emergency exit door (stbd):

Height 0.66 m(2ft 2in)

Width 0.50 m (1 ft 7% in)

DIMENSIONS, INTERNAL:
Cabin: Length (excl flight deck)
5.08m (16 ft Bin)

Max width 1.37m(4ft6in)

Max height 1.45m (4 it 9in)

Floor area 7.80 m? (84 sq ft)

Volume 11.10 m* (392 cu ft)
AREAS:

Wings, gross 28.15 m? (303 sq ft)
Ailerons (total) 1.67 m? (18.0 sq ft)
Trailing-edge flaps (total) 4.17 m? (44.9 sq fu)
Fin 3.46 m? (37.2 sq ft)
Rudder (incl tab) 1.40 m? (15.1 sq ft)
Tailplane 4.52 m? (48.7 sq fi)
Elevators (incl tabs) 1.79 m?(19.3 sq ft)

WEIGHTS (A : Normal category; B : Restricted cal-
egory):

Weight empty:

A B 3,744 kg (8,255 Ib)
Max T-O weight:

A 5,670 kg (12,500 Ib)

B 6,350 kg (14,000 Ib)

Max landing weight:
A 5,670 kg (12,500 Ib)
B 6,123 kg (13,500 1b)

PERFORMANCE (at max T-O weight):
Max cruising speed, AUW of 4,990 kg (11,000 Ib)
at 4,265 m (14,000 ft)

265 knots (491 km/h; 305 mph)

Typical patrol speed
140 knots (259 km/h; 161 mph)
Ralge Willl 13X TUel, PALTUNING 81 &2/ KNOLS {320
km/h; 261 mph) at 825 m (2,700 ft), 45 min re-
serves 1,790 nm (3,317 km; 2,061 miles)
Typical endurance at 140 knots (259 km/h; 161
mph), at 610 m (2,000 ft), 45 min reserves
6 h 36 min

CALSPAN
CALSPAN ADVANCED TECHNOLOGY CEN-
TER; Head Office: PO Box 400, Buffalo, New York
14225, USA

Calspan Advanced Technology Center has re-
cently advised Jane's of the current status of its
aviation flight research programmes, The aircrafi
being operated by Calspan in 1980 include:

X-22A. Since 1970, under contract to the US
Naval Air Systems Command, Calspan has been
operating the Bell/Navy X-22A V/STOL research
aircraft, last described in the 1970-71Jane's. In this
continuing programme, research is focused on the
evaluation of desirable V/ISTOL flight qualities and
display formats. The X-22A is being used currently
in a programme to investigate advanced control
systems suitable for helicopters which are required
to make deck landings on ships in heavy seas.

NT-33A. From 1958, under contract to the US Air
Force Flight Dynamics Laboratory, Calspan has
been operating the Lockheed/USAF NT-33A for
varied studies into flying qualities and training
simulations. More recently these programmes have
investigated the effects of digital flight control sys-

Lockheed NT-33A engaged on Displav Evaluation Flight Test programme

tems on handling qualities, and the development of
side stick controllers. The NT-33A has been used
also to familiarise pilots with the characteristics of
new aircraft, prior to the first flights of these
machines: these have included the F-15, YF-16,
YF-17, and F-18. In addition, under a joint US
Navy/Air Force programme, the NT-33A has been
used since 1977 in a project known as Display
Evaluation Flight Test (DEFT). The DEFT system,
‘operational since September 1979, provides the
necessary link between any new class of aircraft
display/information hardware and software, and
the pilot's needs. In this configuration the NT-33A,
which is equipped with a progr ble head-up
display and associated sensors, provides the capa-
bility of examining the interaction of display
characteristics and handling qualities. Growth po-
tential has been included for head-down vertical
situation and energy manoeuvrability displays. The
DEFT systems can be used also to investigate ter-
minal area problems, manoeuvring performance,
energy management, ground attack, and air-to-air
combat.

TIFS. Under contract to the US Air Force Flight
Dynamics Laboratory, Calspan has been operating
since 1969 this extensively modified Convair/
USAF NC-131H. It is called the Total In-Flight
Simulator (TIFS) as it has an independent control
for each degree of freedom, with computer-con-
trolled side force surfaces, direct lift flaps, and
throttle, in addition to control of its conventional
ailerons, elevators, and rudder. Itis used primanly
to investigate the flying qualities of larger aircraft,
and is involved currently in programmes to study
for NASA the Space Shuttle Orbiter’s landing con-
trol system, and advanced supersonic cruise trans-
port handling qualities.

Learjet. For the past 20 years, Calspan has been
operating two vanable-stability Douglas B-26s for
training and demonstration of aircraft stability and
control at the US Air Force and Navy Test Pilot
Schools. In 1979, Calspan was awarded a contract
to modify a Learjet 24F to replace these B-26s. The

Calspan’s Total In-Flight Simulator, an extensively modified Convair/lUSAF NC-131H
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aircraft, purchased by Calspan, was delivered to
the company in December 1979, In early 1980, in-
stallation of the Calspan-designed variable-stability
system, including three-axis moment control, vari-
able feel system, and digital computer configuration
control system, was in progress. First flight of the
modified Learjet 24F is planned for the latter half
of 1980, with operational use in 1981.

AEROSPACE

NEW ZEALAND AEROSPACE INDUSTRIES
LIMITED; Head Office and Works: Hamilton Air-
port, R.D.2, Hamilton, New Zealand

This company produces the piston-engined
Fletcher FU-24-954 agricultural and utility aircraft,
of which more than 270 have been delivered to
customers in Australia, Bangladesh, Dubai, Irag,
New Zealand, Pakistan, Thailand, Uruguay, and
the United States.

Nearing certification at the beginning of 1980 was
a turboprop development of the FU-24, known as
the Cresco 600.

AEROSPACE CRESCO 600

Design of this turboprop development of the
FU-24 began in 1977. Construction of a prototype
started in the following year, and this aircraft (ZK-
LTP) first flew on 28 February 1979. Powered by an
Avco Lycoming LTP 101-600 turboprop engine, it
has many components interchangeable with the
FU-24-954. Use of this engine, together with some
structural refinement, permits a reduction in empty
weight and a substantial increase in agricultural
max T-O weight. The name Cresco is Latin for *1
grow'.

Certification of the Cresco 600 was pending in
January 1980, at which time five had been ordered.
The first production aircraft was due to be com-
pleted in February 1980, with deliveries beginning
shortly afterwards.

Type: Turboprop-powered agricultural and gen-
eral-purpose aircraft.

Wings: Cantilever low-wing monoplane. Con-
stant-chord, non-swept wings of NACA 4415
section. Dihedral (outer panels) 8°, Incidence 2°.
Two-spar structure, built mainly of 2014, 2024,
and 6061 light alloys. Plain mass-balanced aile-
rons and single-slotted flaps, all of light alloy.
Ground-adjustable tab in each aileron. Single row
of vortex generators forward of each aileron.

FuseLAGE: All-metal semi-monocoque structure.
Cockpit area stressed for 25g impact.

Tair Unit: Cantilever structure of 2024, 6061, and
L65 light alloys. All-movable horizontal tail with
full-span anti-servo and trim tab. Ground-adjust-
able tab on rudder.

Lanping GeEar: Non-retractable tricycle type,
with steerable nosewheel. NZ Aerospace Indus-
tries air-oil shock-absorber struts. Cleveland
wheels and hydraulic disc brakes on main units.

Goodyear tyres, size 8.50-6 on nosewheel,
£.50-10 on main wheels.

Power PLanT: One 447 kW (600 shp) Avco
Lycoming LTP 101-600A-1A turboprop engine,
driving a Hartzell HC-B3TN-3D/T10282H
three-blade constant-speed metal propeller with
spinner. Four fuel tanks in wing cenltre-section,
total capacity 545.5 litres (120 Imp gallons). Two
refuelling points in upper surface of each wing.
0il capacity 5.5 litres (1.2 Imp gallons). Vari-
able-geometry inertia separating intake under
nose.

AccommonaTion: Pilot only, or crew of two side
by side, under rearward-sliding bulged cockpit
hood. Tinted windscreen and canopy side panels
standard. Dual controls available optionally.
Large forward-hinged door, with window, aft of
wing on port side. Generous cargo space im-
mediately aft of hopper. Cockpit ventilated;
heating system optional.

SysTems: No air-conditioning, pressurisation, hy-
draulic, pneumatic, or oxygen systems. Electri-
cal system powered by 24V 150A Auxilec start-
er/generator and two 24V 25Ah lead-acid bat-
teries.

Avionics: Range of Narco or Becker avionics
available, including VHF, YOR, ADF, and
transponder. Stall warning system standard.

AcGRIcuLTURAL EQuipmENT: Glassfibre hopper aft
of cockpit, capacity 1,777 litres (391 Imp gallons)
of liquid or 1,860 kg (4,100 Ib) of dry chemical.
Range of dispersal systems available to cus-
tomer's requirements, from ultra-high-volume
solids to ultra-low-volume spray.

[

Aerospace Cresco 600 turboprop-powered agricultural aircraft, with additional side elevation of
the Fletcher FU-24-954 (centre) (Michael A. Badrocke)
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Close-up of the nose of a New Zealand-built Fletcher FU-24-954

DIMENSIONS, EXTERNAL:

Wing span

Wing chord (constant)

Wing aspect ratio

Length overall

Length of fuselage

Fuselage: Max width
Max depth

Height overall

Tailplane span

Wheel track

Wheelbase

Propeller diameter

12.81 m (42 ft 0 in)
2.13m (7 ft0in)

6

11.06 m (36 ft 3% in)
10.74 m (35 ft 2% in)
1.22 m (4 ft 0in)
1.52m(5ft0in)
3.42 m (11 ft 22 in)
4.61 m (15t 1'2in)
37 m (12t 2in)
2.77 m (9 ft 1% in)
2.599m(Bft6in)

Propeller ground clearance (static)

Cargo door (port): Height

Width
Height to sill

DIMENSIONS, INTERNAL:

038 m (1 ftdin)
0.94m(3ftin)
0.94m(3ft 1in)
091 m(3N0in)

Cargo compartment volume (aft of hopper)

Hopper volume

AREAS!

Wings, gross
Ailerons (total)

Trailing-edge flaps (total)

Fin
Rudder, incl tab
Tailplane, incl tab

WEIGHTS AND LOADINGS:
Weight empty, equipped

3.40 m* (120.0 cu fr)
1.77 m* (62.5 cu ft)

27.31 m? (294.0 sq ft)
2.08 m? (22.4 5q f1)
3.06 m? (32.9 sq ft)
1.53 m? (16.5 sq ft)

0.63 m* (6.8 sq ft)
5.08 m? (54.7 sq ft)

1,161 kg (2,560 Ib)

Max disposable load (Agricultural, incl fuel)

Max fuel load

Max T-O weight: Normal

Agricultural

Max landing weight

Max wing loading:
Normal
Agricultural

Max power loading:
Normal

Never-exceed speed

1,929 kg (4,254 Ib)

435 kg (960 1b)
2,925 kg (6,450 Ib)
3,175 kg (7,000 Ib)
2,925 kg (6,450 Ib)

107.07 kg/m? (21.94 Ib/sq ft)
116.19 kg/m? (23.81 Ib/sq ft)

6.54 kg/kW (10.75 Ibishp)
PeErForRmANCE (al max Normal T-O weight. ISA,
except where indicated):

177 knots (328 km/h: 204 mph)

Max level speed at S/L

148 knots (274 km/h; 170 mph)
Max cruising speed (75% power)

127 knots (235 km/h; 146 mph)
Stalling speed at 2,767 kg (6,100 Ib) AUW, flaps

down, power off

52 knots (96.5 km/h; 60 mph)

Max rate of climb at S/L

Service ceiling
T-O to 15 m (50 ft)

Landing from 15 m (50 ft)

290 m (950 ft)/min
6,400 m (21,000 ft)
436 m (1,430 ft)
500 m (1,640 ft)

Range with max fuel, no reserves
460 nm (852 km; 529 miles)
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A remarkable man whose life and career have paralleled the
development of flight in the United States is . .

AVIATION HISTORIAN
PAUL GARBER:
ixty Years With the

Jr. Garber and one of the Smithsonian’s earliest aeronautical acquisitions—Lindbergh's Spirit
f St. Louis.

T's A brisk, crisp March Sunday
I in the nation’s capital. On the
Mall by the Washington Monument
the fourteenth annual Kite Festival,
sponsored by the Smithsonian In-
stitution, is in progress.

Kites of all shapes, sizes, and
colors dot the pale, spring-chilled
sky, their handlers tending lines
earnestly in the ten-knot breeze. In
the competition area, a queue of
people, clutching homemade en-
tries, snakes past the judges’ tables.
There, the kites are scrutinized for
design, craftsmanship, beauty, and
ingenuity before being put to a flight
test. Contestants are vying for a
score of trophies at stake.

Bundled up against the cold and
directing proceedings from a nearby
podium is the festival’s master of
ceremonies, Dr. Paul Garber, His-
torian Emeritus of the Smithson-
ian's National Air and Space
Museum. His cheerful commentary
and suggestions to those struggling
to get kites airborne indicate that
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the eighty-year-old Dr. Garber is
enjoying the day’s events as much
as anyone at the popular festival.

In the mid-1960s, when Smith-
sonian Secretary S. Dillon Ripley
was searching for outdoor activities
on the Mall in which people could
participate, Dr. Garber suggested
an annual kite festival. It was a nat-
ural for him, being one of the na-
tion’s foremost kite enthusiasts.
*“Good idea, Garber,”’” he was told.
*“Yourunit!” And Dr. Garber, with
considerable volunteer help, has
done so every year since.

As with most programs at the
Smithsonian, the Kite Festival has
its instructive, as well as its enter-
tainment, side. In conjunction with
it is Dr. Garber’s workshop on how
to build kites, and his annual lecture
and display, sponsored by the
Smithsonian Associates program,
on the history and uses of Kites
around the world. After all, kites
have their serious side. They date
back more than 2,000 years and are

an BY WILLIAM P. SCHLITZ, ASSISTANT MANAGING EDITOR

mankind’s first aircraft. Benjamin
Franklin flew a kite in his famous
experiments with electricity; the
Wright brothers studied the
aerodynamic properties of kites
before moving on to more advanced
notions.

But Dr. Garber's interest in avia-
tion matters through the years has
extended far bevond kites. As His-
torian Emeritus of the Air and
Space Museum, Dr. Garber in June
of this year celebrates his sixtieth
year of association with the Smith-
sonian Institution. His life and
career with the Institution have run
parallel to the development of avia-
tion in the United States.

Aviation—The New Science

Dr. Garber’s interest in the new
science of aviation was kindled
early in the 1900s, when as a boy he
built and flew model airplanes based
on designs of such pioneers as the
Wrights.

During a visit to Washington in
1909, young Garber boarded a
streetcar for a trip to nearby Fort
Myer, lured by the knowledge that
Orville Wright was flight-demon-
strating the Military Flyer there.
Later, when his family had relo-
cated to the District of Columbia
from Philadelphia, Garber would
ride his bicycle out to the Army’s
flying field at nearby College Park in
Maryland to watch H. H. “*Hap”
Arnold and other aviators put the
Army’s wire, wood, and fabric
crates through their aerial paces. By
then, Arnold and the others,
perched in seats on the lower wing
of their aircraft, had begun to wear
protective goggles and padded hel-
mets, initial gestures toward what
was to become a growing effort—
flying safety.

In 1915, Dr. Garber built and pi-
loted a hang glider based on a scale
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Dr. Paul Garber officiates at the
Smithsonian’s annual Kite Festival, an
event much anticipated by the Washington
area's young and young-at-heart.

model of an early Chanute glider he
had seen on exhibition at the Smith-
sonian. This made him eligible for
membership in an exclusive club,
the Early Birds of Aviation, an or-
ganization of pilots who soloed
prior to December 17, 1916. The
Early Birds still have on their roll
fifty-eight members, and Dr. Garber
is a past president.

In 1918, young Paul signed onas a
jack-of-all-trades with the newly or-
ganized Postal Air Mail Service,
following a stint of pilot training in
the Army that was brought to a halt
by the Armistice. The pilots of the
Air Mail Service flew under hazard-
ous conditions imposed by the
primitive state of aviation technol-
ogy and with the barest essentials in
navigation aids and instrumenta-
tion. Their courage and determina-
tion made a lasting impression on
the young man.

The World War had greatly ac-
celerated advances in aviation. (The
US’s singular technical contribu-
tion to the aerial fighting was the
Liberty engine, which was in use for
years thereafter in military aircraft
because of tight defense budgets.
But inevitably the military, too,
would get the more advanced en-
gines being developed to power the
metal-skinned monoplanes coming
into being.)

Start of a Career
Dr. Garber began his career with
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the Smithsonian in 1920. Initially,
he was set to work refurbishing and
repairing exhibits, but his attention
was never far from aviation, and he
followed progress in flying activities
with keen interest.

During the decade of the 1920s,
aviation in the US really began to
flower. In the spring of 1927, the
press carried details of preparations
by a young man named Lindbergh
to solo the Atlantic in a single-en-
gine plane from Long Island to
Paris, a plan many believed to be
foolhardy at best.

Not Garber. When word came
that Lindbergh was airborne,
Garber was so convinced that the
pilot would make it that he urged his
superiors at the Smithsonian to send
a congratulatory cablegram that
would also request the donation of
the plane—the Spirit of St.
Louis—to the Institution as an avi-
ation exhibit. This while Lindbergh
was still somewhere over the At-
lantic.

‘*He hasn't got there yet,"’
Garber was told. His answer: ‘‘He
will. He's got a good airplane and
good instruments. . . .”" What’s
more, he had trained as an airmail
pilot!

The cablegram, relayed through
the American ambassador to
France, was one of the first read by
Charles A. Lindbergh following the
historic thirty-three-hour flight.

In 1928, following his triumphant
aerial tour of cities in the US and
Latin America, Lindbergh flew the
Spirit to Washington, where Dr.
Garber awaited him. Climbing out,
the pilot said simply of the most fa-
mous airplane in the world at the
time: ‘*Well, Paul, here it is.”” The
plane was put on display in the
Smithsonian’s Arts and Industries
Building, where it immediately
drew unprecedented crowds. To-
day, it is one of the prominent ex-
hibits in the National Air and Space
Museum’s Milestones of Flight
Gallery.

Kites at war; providing antiaircraft target practice for ships' gunners.
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Applying basic principles: a Garber-designed and -built "Wright Fiyer” kite.

In 1953, Lindbergh came to visit
the Spirit. Ostensibly, he was writ-
ing a book, and wanted to refresh
his memory with some pencil
markings he had made in the cockpit
during the transatlantic flight. So,
after visiting hours, Garber placed a
ladder beside the aircraft, hung sus-
pended from the ceiling in the dark-
ened museum building, and
Lindbergh climbed up into it.

Sensing that the great pilot
wanted to be alone with the aircraft,
Garber moved off a bit and waited.
Whether the visit was partly in-
spired for reasons of nostalgia or
not, after about a half hour
Lindbergh summoned Garber to
examine the marKings made to keep
track of gasoline consumption dur-
ing the famous flight.

. The acquisition of the Spirit fol-
lowed that of such other historically
significant aircraft as the Fokker
T-2, the Douglas World Cruiser
Chicago, and the 1924 Berliner
Helicopter. In 1932, Dr. Garber’s
dedication to acquiring aircraft for
the Smithsonian began to bear fruit.
The Institution created a Section of
Aeronautics within the Mechanical
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Engineering Department, and
Garber was named Assistant
Curator and chief of the new Sec-
tion.

War Years Contribution

During the years of World WarlI,
Dr. Garber put aside his museum
work and served five years in the
US Navy, with promotion to the
rank of commander. Among his
contributions—stemming from his
service aboard the jeep carrier USS
Block Island—was a program to de-
velop such training devices as con-
trollable target kites for ship-to-air
gunnery practice, which were pat-
ented by the Navy in his name. Dr.
Garber also developed the aircraft
recognition models that were used
throughout the military services and
by volunteer civilian spotters; in-
terestingly enough, the models were
derived from a collection depicting
Japanese combat aircraft assembled
by Dr. Garber even before the war
began.

Following the war, Dr. Garber
was kept in uniform a further year to
help write a history of naval avia-
tion. Also following the war, the

Smithsonian’s collection of aircraft
grew in magnitude due in large part
to the foresight of General of the Air
Forces Hap Arnold, who made rep-
resentative types of warplanes
available to the museum.

In 1946, under legislation drawn
up by aviation enthusiast Rep. (now
West Virginia Sen.) Jennings Ran-
dolph, and through the efforts of
Hap Arnold, the Congress estab-
lished the National Air Museum
(later renamed the National Air and
Space Museum) within the Smith-
sonian. Paul Garber was named first
Curator of the new museum. His
habit of collecting famous aircraft
““not only made a national air
museum possible, but necessary,’’
says Museum Director of Aero-
nautics Donald Lopez.

All this time, the original 1903
Wright Flyer remained far from
home on loan to a British museum.
Dr. Garber helped to convince
Smithsonian officials that the Flyer
should take its rightful place in the
National Air Museum as the world’s
first powered and controllable air-
craft.

In 1948, the plane was packed in
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three crates for its return home
aboard the ocean liner Mauritania.
The plan was to offload the Flyer in
New York, but instead a dock strike
there sent the Mauritania to
Halifax, Nova Scotia. Dr. Garber
got word of the change while at the
Customs Office in New York and
without delay booked a flight to
Halifax, where he located the three
precious crates at dockside.

It was November in Halifax and
to the lightly clad Garber ‘‘was as
cold as a polar bear’s foot’' as he
stood guard over his charge. He
managed to telephone one of his
former commanding officers, US
Navy Adm. Mel Pride, in Wash-
ington and asked that a ship be sent
for the Flyer. “*Good God, Garber,
you think of the damnedest things,”’
was the Admiral’s initial reaction.
Nevertheless, the Navy not only
sent a ship, but fittingly enough an
aircraft carrier, USS Palau, to col-
lect Garber and the Wright Flyer.

As the Palau entered Halifax
harbor, the port came to life with
ships’ horns, whistles, and the like,
all sounding off in what seemed to
be a salute. Garber thanked a Cana-
dian official for the welcome the
ship was receiving and was told:
“Sorry, but we're celebrating the
announcement of the birth of
Charles, Prince of Wales.”

The Wright 1903 Flyer now oc-
cupies “‘a place of highest honor’’ in
the Milestones of Flight Gallery.
Two other Wright-built aircraft are
also in the national collection: the
first 1909 Military Flyer and a re-
constructed Vin Fiz, in which Cal-
braith Rodgers in 1911 became first
to fly coast to coast. (He made
about seventy-five landings during
the eighty-four-day journey and
survived fifteen crackups; en route,
he was accompanied by a rail car
containing spare parts, three
mechanics, and his wife. All was in
vain as far as the $50,000 prize of-
fered by newspaper publisher
William Randolph Hearst was
concerned—he never delivered.)

The Need for Elbow Room

By 1950, the National Air
Museum was rich in historical air-
craft but poor in display and storage
space. The exhibit areas were con-
fined to the Arts and Industries
Building on the Mall and the adja-
cent ‘'Tin Shed,”” a World War 1
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hangar—the first building devoted
to aeronautical engineering by the
War Department and thus the an-
cestor of what is now Wright-Pat-
terson AFB, Ohio. A proper home
for the museum’s collection had
been authorized by the Congress in
the 1946 bill, but no money had been
appropriated.

The Korean War delayed matters
still further, although in the 1950s a
place on the Mall was set aside for
the new museum. With the war, too,
came another threat to the airplane
collection. The building area in
which the World War II airplanes
were stored in Park Ridge, Ill., was
needed for the war effort. One solu-
tion that was offered: bulldoze the
aircraft.

Dr. Garber, working with Smith-
sonian staff and a crew at Park
Ridge, dismantled the aircraft in the

open in mid-winter and crated them
as best they could. The planes’ rail
trip to Washington was financed
courtesy of the US Air Force. But
the problem of where to store them
remained.

Garber checked around and dis-
covered that the government owned
a wooded, unused twenty-one-acre
site at Silver Hill, Md., about six
miles from downtown Washington.
Not ideal for his purposes but good
enough. Dr. Garber received per-
mission to occupy the Silver Hill
acreage and then persuaded the
Army Corps of Engineers to con-
duct ‘“‘bulldozer training’’ there.
Soon the area was clear of trees.

Later at Silver Hill, a number of
hangar-like buildings were obtained
at minimum cost with the help of a
Navy contractor, and a nearby ce-
ment company obliged with some

Flight Gallery.

lery.

from and land again on water.

flown. One is on exhibit at NASM.

ain, could cruise at 500 mph.

THE THIRTEEN MOST IMPORTANT PLANES

The original idea—suggested by Kevin Brown of Hearst Enterprises—"was
to pick the 'ten most famous' aircraft, based on technological significance
and historical impact,” said Dr. Paul Garber.

But when he and aviation figures Jerome Hunsaker, Grover Loening, John
Victory, James Doolittle, and Charles Lindbergh got together in 1962, the list,
following "strenuous debate, " was expanded to thirteen. They are:

e The 1903 Kitty Hawk Flyer. The world's first powered and controllable
aircraft is on display in the National Air and Space Museum's Milestones of

e The Blériot XI. It crossed the English Channel, the first airplane to do so, in
1909. A version of this aircraft is on display in NASM's new Early Flight Gal-

e The Curtiss hydro-aeroplane, designed by aviation pioneer Glenn Cur-
tiss. Near San Diego, Calif., in 1911 it became the first American plane to fly

e The Verville-Sperry Racer, designed by Army Air Service engineer Alfred
Verville in 1922-24. It incorporated advanced features that were to become
standard for racing and military planes.

® The Junkers F-13. Introduced in 1920, the German-built craft is consid-
ered a “fundamental example of a transport airplane.”

® The Spiritof St. Louis, ondisplay in NASM's Milestones of Flight Gallery.

® The Piper Cub. The small lightplane that also served as a reconnais-
sance aircraft in World War |l was built by the thousands by W. T. “Papa’ Piper
and "inspired extensive interest’ in aviation through the years. One is on
exhibit in NASM'S General Aviation Gallery.

® The DC-3. First flown in 1934, the beloved Douglas C-47 "Gooney Bird" of
World War || fame was utilized by many of the world's airlines and is still being

® The Sikorsky XR-4, built in 1942, was the first helicopter to fly across the
country. One is on display at NASM.

® The Bell X-1. Piloted by Charles "Chuck™ Yeager, it broke the sound bar-
rier in 1947 It is on display in NASM's Milestones of Flight Gallery.

® The DeHavilland Comet, Introduced in 1949, the first jetliner, built in Brit-

® The Boeing 707. First flown in 1954 and adopted by airlines worldwide,
the jetliner cruises at 600 mph and is still in service.

e The North American X-15 was “an outstanding research aircraft” first
flown in 1959. It reached an altitude of sixty-seven miles and speed of 4,534
mph. Chuck Yeager, among others, flew it. One of three built is on display in
NASM's Milestones of Flight Gallery.
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Resplendent on the Washington Mall—with the Capitol as backdrop—is the National Air and Space Museum, storehouse of the nation'’s

aviation heritage. Paul Garber made NASM "not only possible, but necessary.”

fUau paviig. Benencial, 1o, was
the congressional appropriation
that allowed aircraft restoration and
preservation work to go forward at
the facility.

With the Silver Hill complex
available, Dr. Garber was able to
continue to acquire and squirrel
away aircraft—"‘never to be seen
again,”’ carped some critics.

*“However,”” says Melvin Zis-
fein, National Air and Space
Museum Assistant Director, ‘‘when
it came time for us to plan the
exhibits that were to go into the new
NASM building, the hardware was
right there, due to Paul’s avocation
of saving old airplanes.’”” With ad-
ditional transfers by the Navy, the
collection now numbered well over
200 aircraft.

Realizing the Dream

Congress had come through with
the appropriation, and ground was
broken for the new NASM building
downtown on the Mall in Washing-
ton in November 1972. It opened its
doors to the public below cost and
ahead of schedule in a Bicentennial
celebration on July 1, 1976. The new
museum was an instant success,
. and visitors to it by this spring have
numbered some 40,000,000 people.
This public popularity had its effect
on Silver Hill, too. Such was the
interest in the preservation, stor-
age, and restoration facility that it
was opened to the public for guided
tours in January 1977.

“Right from Day One’’ in plan-
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ning and creating the exhibits that
were to go into the new museum,
Dr. Garber’s phenomenal memory
for aviation history served the staff
well, according to former Astronaut
Michael Collins, the first NASM Di-
rector and currently a Vought Corp.
executive. ““We could and did
check out facts with Paul; it saved
staff members hours of searching
through the files.”’

Reaching the mandatory retire-
ment age of seventy in 1969, Dr.
Garber, whose official title was
Head Curator and Senior Historian,
was named Historian Emeritus. In
the new NASM building he was
given an office *‘that not simply by
coincidence is closest to the mu-
seum library. We consider him an
adjunct to it,”" says Melvin Zisfein.

“*Even to this day he gets hun-
dreds of phone calls a year from
outside researchers and 700 to 800
letters addressed specifically to him
asking for information. These he
answers personally with the help of
volunteer secretarial help,’”’ says
Michael Collins.

Approaching eighty-one years of
age, Dr. Garber’s energy is still
awesome. It was thought that on re-
tirement he would come to his office
perhaps once or twice a week to
clear up routine business. But he
puts in a long day's work there each
day that be is not traveling. **Paul is
frequently out of town and probably
gives more lectures than the rest of
the museum staff put together,”’
says Donald Lopez. So far this year

"
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he’s either given or is scheduled to
deliver forty-five lectures. One of
his favorites: How he and aviation
figures Jerome Hunsaker, Grover
Loening, John Victory, James
Doolitile, and Charles Lindbergh
gathered to choose ‘‘The Thirteen
Most Important Aircraft’’ (see box),
the airplanes that contributed most
to the growth of aviation. Most
often, his lectures are given without
notes.

Despite his extraordinary
schedule, Dr. Garber has managed
to complete the on-camera narra-
tion of ten 28%-minute films in
conjunction with the US Navy
Photographic Center, in which he
discusses the history of flight. The
films receive general distribution
and are used in education courses
by the Civil Air Patrol and by the Air
Force and Naval Academies. Dr.
Garber writes and rehearses the
scripts himself and, with the Navy,
plans twenty more in the series, to
run comprehensively from flight in
nature to the space age.

At the NASM, Dr. Garber is
Ramsey Fellow, and as such over-
sees the Adm. DeWitt Clinton Ram-
sey Fund, named for and estab-
lished by a close friend who died in
1961. The fund, among other things,
rewards excellence in aviation
studies.

In ceremonies this month recog-
nizing Dr. Garber’s sixtieth year
with the Smithsonian, the Silver
Hill facility will be renamed in his
honor. L]

81



S someone once said, a good part

of life is spent just showing up. Ac-
cordingly, | showed up a few weeks ago
at an antiwar conference, having lent
my name to the publicity fliers for the
event. The earnest people putting on
the affair said they wanted someone
from the other side. It was, on reflection,
a curious reason. As | fried to explain to
the sizable, and polite but clearly un-
sympathetic audience, military types
are against war with at least as much
fervor as peace activists. We justhave a
different view on how war is best pre-
vented. Well, no matter what | told them.
It was what | learned from them that was
fascinating.

First of all, | discovered, we are the
ones who are pushing the Soviets into
their current behavior. The prospect of
Pershing missiles with nuclear
warheads in NATO Europe was doubt-
less the reason behind the Soviet move
into Afghanistan. The Soviets are,
above all, human beings willing to relax
tensions and live in peace if we will only
encourage them, as witness the with-
drawal of 20,000 Russian troops from
Western Europe. We, however, frighten
them instead with our military prepara-
tion. It is our own defense spending that
has accelerated theirs.

One of my fellow panelists, a man
who has made a comfortable living fora
good many years recasting the same
old line, proposed unilateral disarma-
ment as the simple and immediate way
to end the threat of war. Once we have
disarmed, the Soviets will no longer
feel threatened, and they, too, will dis-
arm. And if they do not? It is still no real
problem. A few commissars here and
there are infinitely better than the pros-
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By Gen. T. R. Milton, USAF (Ret.)

pect of war. Old Bertrand Russell at
least had the excuse of senility when he
advanced the same argument. It is evi-
dently not possible to convince the
antiwar movement there is a middle
ground: neither Red nor dead.

The strength and influence of the
antimilitary movement—for it is really
antimilitarism that peace activism s all
about—is difficult to assess. Certainly,
itis making itself felt in a variety of ways
during the current political campaign.
Now that the draft no longer involves the
citizenry at large in national defense,
the antipathy toward the military has
taken on a more subtle tone. There is
the cost, first of all, of defense and its
consequent effect on social programs.
And then there is the emotional busi-
ness of going to war for the oil com-
panies, or for dictators, or for what-
ever. Finally, and underlying itall, is the
articulate opposition to any sort of na-
tional military service.

My brother and sister celebrants at
the peace conference organized work-
shops on such useful matters as “Draft
Counseling and Values Clarification," a
seminar that might have been more
honestly called “"How to Dodge the
Draft," and a folksy one, “Ain't Goin' to
Study War No More.” There was also a
workshop, of course, on “Federal
Spending: Shall We Buy Guns or Care
for People?" There were other instruc-
tional sessions on how to organize
campus movements, protesting in gen-
eral, and the important business of lob-
bying or, to use the polite term, political
action.

And yet, there was an air of defen-
siveness—zealots pursuing a lost
cause. It was reminiscent of Henry
Wallace and the Progressive Party in
the Presidential election of 1948, when
Soviet behavior in Berlin and Czecho-
slovakia alerted the country to the
Soviet menace for the first time after the
brief and euphoric affair with good old
Uncle Joe Stalin.

Convincing the antiwar zealots that military types are also against
war is a tough proposition, especially when they don't want to listen.
After spending time listening to their line, one must ask them ,

Is Nothing Worth
Fighting For?

Now we face an uncertain future,
something even my companions in the
antiwar festival recognize. They see
that future in stark black and white:
either the apocalypse or peace on any
terms. There is no room in their view for
any of the considerations that have tra-
ditionally inspired this country of ours
to mobilize. Nothing, in the peace ac-
tivist's view, is worth fighting for, al-
though they stop short of putting it that
clearly. And if nothing is worth fighting
for, then it follows that there is no logic
in maintaining military forces whose
job it is to fight.

One way or another, we have worked
ourselves back to 1948, with the Soviets
once more challenging our national re-
solve. Thistime, instead of Berlin, itisa
global challenge, one that ranges all
the way from Southeast Asia and Af-
ghanistan to our own backyard. For
while we remain absorbed in our
Tehran humiliation, there is an omi-
nous Soviet-influence creep taking
place in the Caribbean.

As we have discovered lately, our al-
lies are no longer as easily led as they
were in the days when they had confi-
dence not only in our leadership but in
our military power. They are still allies,
but our trumpet is giving off an uncer-
tain sound. The antiwar activists make
little sense, true enough, but neither
does a doctrine that calls for military
defense of our vital interests without
providing for an adequate military. =

|

—
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GRUMMAN DELIVERS
REAL-TIME TEST SYSTEMS
ON TIME, ON BUDGET

If you want your real-time test system installed
on time and on budget, you need a company with
experience and a track record. That’s precisely
why you should speak to Grumman Data Systems.
We are experienced in developing and delivering
test data processing systems under tight schedules.
We understand the needs of both real-time facility
support and the real-time user community because
we operate daily in both environments.

Grumman Data Systems’ years of real-time
testing experience has provided us with a broad
scope of technology and expertise in:

e Signal acquisition, conditioning, and formatting
® Data handling, processing, and analysis

® Qutput display and system control

* Software operating systems and compilers

* Engineering management and control

For any test system requirement, we can deliver
real-time systems on time, on budget.
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» LA
.‘.5/",/3' /

4

Proof of our ability to handle the big ones right
is our record on a recently completed multi-million
dollar installation. Customer scheduling and re-
quirements commitments were met...within
budgetary limits.

Grumman Data Systems has delivered real-time
test systems in support of major NASA, NAVY,
and AIR FORCE projects.

We provide TOTAL TEST SYSTEMS, both
military and commercial, on time, on budget. Call
Stu Voorhies at Grumman Data Systems Corpora-
tion, (703) 528-5900.

GRUMMAN

50 years




This is one of the FOF Cougars
from the author's squadron
(VF-21).

In 1953, exchange duty with the Navy was fairly rare, our sister
service was just beginning to transition to sweptwing jet operations
from carriers, and the author, newly qualified in the FOF Cougar,
was among early blue-suiters to hear the words . . .

Welcome Aboard,

A Ervea

BY MAJ. DUUGLAS K. EVANS,USAF (RET.) & WEE N @9l S%w

HE roster of Air Force pilots who have served on ex-

change duty with our sister services is now a long
one. But at the time of this ‘‘sea story,”’ as the Navy
would call it, the list was short, and being fully opera-
tional far from one’s Air Force environment was rather
unusual.

It was early 1953—a time when the F-86 Sabre was the
bright star in our fighter ranks, causing a veritable alumi-
num shower of Russian MiG-15s to fall from Korean
skies. The US Navy, keen to get up into the high scoring
ranks, was introducing into the Fleet its first sweptwing
fighter, the Grumman F9F Cougar. All the interesting
features of that neat little bird were to become familiar to
me, but while that unexpected chance was approaching,
I was happily flying the flashy Sabre at George AFB in
California. The tremendous vault of clear sky in that des-
ert environment was like a superbowl for aerial sport, in
contrast to the often cloudy and deadly serious skies of
Korea, which 1 had left a few months earlier.

The top team in that southwest arena of the US was the
great 94th ‘‘Hat-in-the-Ring’’ Fighter Squadron, just
about the hottest outfit I ever belonged to. For that
squadron, formation aerobatics and expert gunnery were
routine exercises. Just imagine a squadron that, except
for a few recent graduates, was packed with veterans of
two wars who had reveled in smoking up the skies in the
classics: the P-40 and P-47, the P-38 and P-51, and the
F-80 and F-84. As good as all that was, we topped it off
with a combined total of 15,000 hours F-86 time!

We often remarked that dogfighting in combat, you
only had to fight for your life, while in dueling with such
“friendly”’ talent you had your honor to defend—a very
gripping affair. When the 94th leaped off with all that
tiger blood, whatever the mission called for, we regularly
cleaned the clocks of every other fighter and bomber
outfit in Southern California. Shades of Red Flag!

It seemed a shame and yet it was inevitable that the
ranks of such a combat-wise squadron had to be thinned
out to spread the wealth among other outfits. What
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chilled us day-fighter pilots was the conversion (we were
in the Air Defense Command) to all-weather/night radar
interceptors. But just as those transfers began, the
chance for what I thought would be unusual adventure
came through; the Air Force had a quota of four pilots for
Navy exchange duty. I volunteered, and the Navy al-
lowed me to pick my squadron, one of the first to begin
equipping with the Cougar in preparation for MiG hunt-
ing in Korea.

My plans for a second tour of MiG Alley were dashed
when the war ended within a month of my arrival at NAS
Oceana, Va., in the summer of 1953. But all the rest of my
expectations for the unusual were more than fulfilled.

A Different Breed of Bird

At first look the Cougar appeared to be merely a very
streamlined version of the Grumman Panther, the Navy
straight-wing fighter-bomber that did such good work in
Korea. Actually, the Cougar was a much hotter airplane.
Within its pleasing lines were some innovations that, in
comparison with the Sabre, are worth passing on.

The first surprise was that the Cougar had no ailerons,
only spoilers called flaperons, which produced a snappy
rate of roll and instant reversals without adverse yaw,
and held the nose to a point in fast rolls like a rifled bullet.
(At that time the only other airplane I knew of without
ailerons was the Martin B-51 bomber, in which I got
some cockpit time. That was a very intriguing craft, I
might add.) The second surprise was a healthy safety
feature: the Cougar had a selective option, a manual
elevator (like the F-86A), or hydraulic flying tail (like the
F-86E and F).

The most obvious difference between the Sabre and
Cougar was the arrangement for air intake to the engine.
While the size and weights of the two planes were very
close, the divided intakes of the Cougar permitted double
the internal fuel capacity of the Sabre. The pros and cons
of split vs. direct, or single intake for single engine fight-
ers have never really been resolved to my satisfaction
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(not being an aeronautical engineer). However, I lean
toward the advantages of more internal fuel and less de-
pendence on auxiliary drop tanks. Korean War experi-
ence influenced my considerations on that matter. The
Cougar carried no external tanks, but the wing fuel could
be dumped to get quickly to fighting weight without re-
sorting to punching off a set of drops, which added to
maintenance and supply problems.

From the shooter’s viewpoint, the key difference in
the two aircraft was the guns. While Air Force fighters
were still carrying six fifties, the Navy/Marine fighters
had switched to four cannons. In the Cougar the four
20-mms were stowed snugly in parallel on a deck in the
nose. It was like sighting over a four-barreled shotgun. 1
did extensive gunnery all during my Navy tour and be-
came as familiar with the twenties as [ had been with fif-
ties.

Not long after I reported for duty with VF-21 (Fighter
Squadron 21), the full quota of Cougars was received to
replace Panthers and we went all-out in transition. After
a month of daily flying in our new birds, we leaped off for
another month of intensive aerial gunnery at Guan-
tanamo Bay, Cuba . . . and the blue Caribbean and its
emerald isles. What a nasty break! Every weekend there

were trips to nearby islands, and in twenty-six flying
days I got sixty-five hours in short gunnery sorties—a
very hot schedule.

The real significance of sea duty caught up with me
eventually, and when December rolled around so did our
date with our aircraft carrier, the USS Hornet. Of
course, we had been preparing ourselves by working in
the *“‘bounce’ pattern at NAS Oceana and our auxiliary
field. About ten bounce periods were the general rule at
that time for our outfit, and as our LSO (Landing Signal
Officer) was satisfied, we girded ourselves for the real
thing, Carrier Qualification or CarQual. Everybody ex-
cept myself had already been aboard carriers. We had
several ensigns or ‘‘nuggets’’ from Pensacola and the
rest were seasoned fleet pilots. For them it was just a
matter of qualifying in their new sweptwing Cougars.

Welcome Aboard, Air Force

What I wanted to do was go out to the ship with the first
flight to see what it was like as soon as possible and then
come back with the *“hairy”’ stories rather than wait for
them. Everybody in a Navy squadron is somewhat tense
just before CarQual, and I was more than ‘‘somewhat,”’
considering my zero level of experience in the trade. In

————— -
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This is what an incoming pilot saw just before landing on one of the old straight-deck carriers. The heavy attack AJ Savage that had just
landed would, of course, have been cleared from the landing area. Note the arresting cables on the deck
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The author (second from feft) with members of his gunnery flight,
Guantanamo Bay, Cuba, in September 1953, proudly shows off the

- aerial banner recording 222 hits out of 444 rounds of 20-mm
ammunition fired.

fact, when we had been briefed by the ship’s crew on
" flight-deck procedures, the point was made that the great
fiia)Uiily UL LG SHiip S UIEW Liad [IEVEL Seell d plane iand on
board, as the Hornet was newly recommissioned.

On December 9, 1953, 1 went out with the first six
planes from the squadron, led by the skipper. He re-
minded me to be on my toes as they had knocked off
some Air Force pilots in carrier operations. That was
food for thought, but the butterflies in my stomach were
certainly not hungry.

I guess my first view of a carrier from altitude was
typical, **You mean I’ve got to land on that!”’ At that
time, the only angled, or canted, deck in operation in the
US Navy was on the carrier Antietam, but touch-and-go
landings were shot on straight decks for familiarization
before dropping the tail hook. We shot two touch-and-
go’s, and these gave me a rough idea as to patterns and
LSO paddle signals at sea compared to land practice.

When I came into the groove for my first arrested
landing, the previously clear deck looked as if it had
suddenly sprouted a forest. The two crash barriers were
up, and beyond them the high jet barricade with its
stanchions, and the webbings of nylon flapping in the
breeze. As I followed the LSO’s signals up to the *‘cut,”
I'll bet my facial expressions would have made a fas-
cinating study. The *‘forest’’ impression in the mid-deck
of the straight deckers was a definite psychological factor
to pilots, especially at the speed of jet operations. The
landing speed of the Cougar, for example, was about 125
knots—the highest in the Navy at the time—and the
stopping distance on the straight deck carriers only
eighty to 100 feet.

At the cut, I dive-bombed the deck as all that arresting
paraphernalia loomed in my face. I had absolutely no
conception of an arrested landing and when I hit the deck
and caught a cable simultaneously, I thought I'd bought
the farm for sure. Still sort of dazed from the shock, I
realized my head was full forward (I felt stretched like a
giraffe), the joystick was crammed full forward, and
throttle against the fire wall. I hurriedly reengaged my
brain and recovered everything (except myself) to nor-
mal. The voice of the friendly LSO came over my radio,
““Welcome aboard, Air Force. Congratulations.”” I was a
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bit incoherent at that stage but managed to mumble
something resembling thanks.

Later, down below decks in the squadron ready room,
I was meditating seriously on such thoughts as, **You
meathead! What have you got yourself in for now?"
After comments by the six of us on the flight and future
operations, the skipper and two others left the ready
room to inspect squadron spaces (offices to landlubbers)
to be used when the Air Group was aboard for opera-
tions.

We were expecting further flying during the day so the
skipper and his wingman had their aircraft on the
catapults ready for launch whenever the word came.
When the squawk box blared out, *‘Pilots of Fighter
Squadron 21, man your planes!"’ I had a tightening of the
stomach as [ realized that with the skipper gone, I was
the senior officer present of VF-21. The only thing to do
was to run out in what was to become the familiar mad
dash for the flight deck.

That First, Unforgettable Cat Shot

I scrambled up into the skipper’s plane and the other
guys took the next two. While I strapped in, I noticed the
SKy condition iooked bad—to my digestive system it
looked sickening. The clouds were very low and dark, we
were pelted by light rain, and a bitter wind was whipping
up whitecaps and whistling traces of light salt spray over
the flight deck and on my windshield. When I say bitter,
remember, in December, 120 miles off the coast of Vir-
ginia, it is anything but balmy. To keep my flying suit and
cockpit dry, I closed the canopy and awaited orders to
start up.

There came a rapping on the fuselage. It was the
squadron commander. I opened the canopy and he called
loudly over the whistle of the wind, ‘‘Don’t let them
launch you in the rain.”” I nodded, as I fervently hoped
everybody on the ship felt the same way.

The ship was essing to find a steady wind and clear
area and then we received the order to start engines. My
mind was going like a computer without all the circuits
plugged in, trying to remember everything I'd been told
about catapult takeoffs. A few of the blank circuits were
to show up in the next few seconds. The next orders from
the Air Boss in Pri-Fly (Primary Flight Control) were, to
me, what have ever since been stirring words, *‘Prepare
to launch.”

I got the two finger turn-up signal from the catapult
officer, got my Cougar wound up to full bore, saluted that
I was ready, and braced myself. Nothing happened. Out
of the corner of my eye I saw the cat officer vigorously
nodding his head back. ‘*Oh, my gosh! I'm supposed to
have my head braced back against the head rest. Here I
am hunched forward like a jockey at the starting gate.”’
Don’t think I didn’t get ribbed for that gap in my cir-
cuitry,

As soon as I got properly squared away, there was a
tremendous explosion against my back. It blew me
hurtling down the flight deck to the void beyond the bow.
My impression of that first cat shot is still that of a vio-
lent, helpless squashing against the seat and a suicidal
plunge over a cliff. Those who have experienced jet
launches off the old hydraulic catapults will tell you
about the same thing.

After the initial gasp, I'm sure I didn’t breathe again
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Maj. Doug Evans, a frequent contributor to this magazine,
flew F-86 Sabres in Korea, where he scored two kills and a
probable. He later had separate tours of exchange duty with
the Navy and the Marine Corps. Early in the Vietnam War, he
helped establish the Forward Air Control program,
described in the February issue of AIR FORCE. Since he
retired in 1968, Major Evans has lived in Fort Myers, Fla.

until my forgiving F9 changed from a projectile back into
an airplane. After what I figured was enough time and
distance, I banked left into the downwind to start the car-
rier traffic pattern. After my turn was well established, I
realized I had forgotten another item, ‘‘Remember the
compass heading of the ship at time of launch.”” Now
what was 1 going to use as a downwind heading? In the
middle of the ocean there are no convenient roads,
prominent trees, or red barns for landmarks. Also, 1
couldn’t follow somebody else’s flight path as I was the
first one off. Well, you learn as you go, so I tried to judge
heading by the angle of the distant ship, which was dif-
ficult at first. I found out later the difficulty wasn’t all my
judgment. The ship was again essing to find the wind—a
big help.

We were launched with a light fuel load, so we needed
only one practice pass and go-around before we were
ready to land aboard. On that first pass I was too tense. |
overcontrolled on the paddie signals. That got me a bit,
and so did the quick view of the men on the bridge,
known quaintly in naval aviation as ‘‘ Vulture’s Roost.”’ I
figured there might be some smart remarks coming my
way later. I guess at that point the realization hits you
that, way out there, out of sight of land, you are the sole
representative of the Air Force. The pressure is on and so
are all eyes. Not only do you have to prove yourself, but
also the reputation of your service. All very conducive to
a sweaty flying suit.

The weather was still anything but cheery and, with
the canopy rolled back, the chill slipstream made my
eyes water. I had that *‘all alone’’ feeling that comes over
you occasionally in the fighter business. The next pass I
thought was fairly good, and just as I anticipated a cut, 1
got a waveoff. I racked my brain, analyzing my pass, and
had to resolve just to go to it as I thought I should. The
third pass was a waveoff, too, and I knew it was OK. I
was both rattled and enraged by that time—mostly en-
raged—and that was good in a way. I forgot how shook
up I'd been about the operation and took that as a chal-
lenge to get my fighter properly on that flight deck. I must
have had the right combination because—'*CUT"’—and
I was aboard and stopped.

I got the thumbs up query from the flight deck crew
which meant, in this case, *‘Is your plane OK and are you
ready to be catted off?’’ I gave the thumbs down on that.
My fuel was low, and I had a keen desire for a friendly
little chat with the LSO. He patiently explained to me
that on my last two passes he could have gotten me
aboard, but he wanted them as close to perfect as possi-
ble since he and all the pilots were brand new to
sweptwing jet operations on carriers. That made me feel
a whale of a lot better, and the next day when we all got
blasted into the air again, I got a cut and smooth landing
onevery pass. In fact, I was having suchaball at the end I
was giving thumbs up when the ship was giving me
thumbs down. Pri-Fly had to tell me, **Flight ops are se-
cured for the day.”

it gy

Converting the Naval Aviators

It was a great feeling to be getting the hang of it—the
tremendous acceleration as the catapult shoots you into’
the air, the careful maneuvering as you approach the
ramp, the wrenching arrested landing, and the exultation
over a good pass. Then the quick taxi up the deck to the
cats to do it all over again. I was accepted by the pros in
the carrier business, and had passed the qualifications to
be a Naval Aviator. My father, Naval Aviator #26 and
Marine Corps Aviator #4, was pleased when he heard
about it.

That evening in the wardroom I was looking forward to
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the next day’s operations and returning to the beach, as
they call a land base in the Navy. The few pilots on board
and some of the ship’s officers wanted to know my im-
pressions of carrier duty, and I remarked, '*One thing for
sure, I'll never have to go to Coney Island.”

“Why 15 that?”’ someone asked.

*“This is the craziest amusement park ever built,”” I
answered.

After Christmas, the entire Air Group went to sea on
the Hornet for more than two months of operations in the
Caribbean, during which I averaged thirty hours a month
off the flight deck. As a lot of other Air Force pilots have
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Though this is not the author’s outfit, it's
typical of a Cougar just at the moment
before the "thrill" of a catapult launch.

found out since then, I learned what it means to be
combat-ready at sea.

Before returning to the Air Force fold, I cleared up a
couple of matters of importance with my Navy friends.
One was that when asked what their job was, the answer
should not be Naval Aviator (sometimes referred to by
the surface Navy as Nasal Radiator), but fighter pilot.
The other point was to leave unbuttoned the top button of
their blouses, at least in the ““O’’ Club, to indicate their
exalted status as fighter jocks. Before the source of that
heresy could be discovered, I left the scene and went
back to flying the Sabre in the Tactical Air Command. =

89



PERSPECTIVE
Comment & Opinion

By Frederick C. Thayer, PITTSBURGH, PA.

Airlift and ‘“‘Rapid Deployment”:
The Old Questions Return

To reread President Kennedy's
1961 State of the Union message is to
realize how much 1980 resembles an
earlier time:

Obtaining additional air trans-
port mobility—and obtaining it
now—will better assure the
ability of our conventional
forces to respond, with deter-
mination and speed, to any
problem at any spot on the
globe, at a moment'’s notice.

Judging from news accounts, airlift
confusion is as rife as in 1961, inside
and outside the Pentagon. Few seem
to have asked why the 1961 decision
may not have worked all that well. To
understand the airlift expansion of
the 1960s, it helps to distinguish be-
tween the doctrinal and operational
aspects of that expansion. Sadly, ex-
perience seldom affects doctrine.

On the doctrinal side, Air Staff
planners may not have completely
understood the controversy with the
Army in those years. Airlift expansion,
in C-130s, C-141s, and C-5s, was tied
to the idea that all transports should
have a full range of “‘combat’’ assault
capabilities for the sake of the air-
borne divisions. Yet the “strategic’
airlift mission isincompatible with the
combat assault mission in terms of
organization, maintenance, and
training. The Military Airlift Command
(MAC) found itself involved in numer-
ous airdrop exercises, hindering at-
tempts to fly C-141s up to 240 hours
per month. In order to cover all re-
guirements, MAC had to keep three to
four crews on hand for each plane,
then train them all in airdrop. Yet, the
airdrop mission itself requires only a
single crew, even as it limits normal
supply operations.

As the Army expanded in the 1960s,
conversely, it turned some attention
away from the airborne divisions,
conceptualizing ''air-assault’’
divisions having their own ‘“‘retail’
logistics airlift. Doctrinally, the Air
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Force was somewhat tied to airborne
divisions, the Army dreaming of its
own huge “‘feeder airline" for the re-
mainder of its forces.

On the operational side, the Viet-
nam War produced quite different
outcomes. Strategic airlift was
somewhat ““airline" in character and,
indeed, airlines under contract (with
stewardesses) routinely landed in
combat zones. (Ironically, MAC had
been condemned in the 1950s for
having women flight attendants, that
being a pre-feminist age.) While
Southeast Asia was full of C-130s,
these performed mainly logistics
missions. All airlift operations clearly
depended on fixed, sophisticated,
and generally invulnerable airfields,
relatively close to forward areas.

The most far-reaching problems of
the C-5, | suggest, were traceable to
doctrine. C-5 “combat” capabilities
may well have led to airframe
tradeoffs that made it impossible to
operate the aircraft at a sustained
high utilization rate (six to ten hours
per day). Aircraft able to perform
every conceivable airlift mission must
be prohibitively expensive in at-
tempting to do the impossible.

News reports indicate that "'im-
proved' C-5s are on the way. For the
CX, much money is to be spent on

HOW TO SHARE YOUR
PERSPECTIVE

The purpose of this department is
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novel ideas and constructive crit-
icism pertinent to any phase of Air
Force activity or to national secu-
rity in general. Submissions
should not exceed 1,000 words.
We reserve the right to do minor
editing for clarity, and will pay an
honorarium to the author of each
accepted contribution. The Air
Force Association does not
necessarily agree with opinions
expressed in this department.

“unimproved airfield’’ capabilities,
and presumably airdrop as well. A C-5
(or CX) is an expensive item to expose
to small-arms fire; moreover, when a
number of them land in one place, a
supply depot is automatically
created. A runway would not be that
huge an added expense. As always,
C-5s (like all strategic airlift) operat-
ing into "“unimproved airfields” with-
out facilities are unlikely to achieve
high utilization unless sophisticated
facilities are close by. Yet, the high
rates are needed if large forces are to
be moved in short time periods.

All of this suggests the following:

e There are obvious needs for
"“outsize” capability, but these do not
require building combat capability
into C-5s or the CX. Further, much of
the outsize equipment can itself be
kept operational only with sophisti-
cated facilities close by. Logically, the
cargo must land where the personnel
land.

e Except for outsize needs, stra-
tegic airlift is easily available. Quickly
escalating fuel costs are beginning to !
have disastrous effects on airlines,
the greatest travel reductions in years
now widely forecast. CRAF-type air-
craft (beefed-up floors, etc.) can be
assembled in many ways. Even “off-
the-shelf”” procurement from civilian
assembly lines is a better solution
than designing new strategic airlift-
ers.

e The Army should be compelled to
live with its own mythical history. Air-
borne divisions never have been
militarily significant, useful only for
recruiting and VIP demonstrations.
As pilots should know, men in para-
chutes are too vulnerable. Only tac-
tical surprise is possible (1,500 or so
troops), strategic surprise out of the
question. The Army could not sell it-
self on the need for the combat capa-
bilities it long has demanded of the
Air Force. If it wants airdrop capabil-
ity, let it buy its own.

® Unglamorous it may be, but the
primary airlift mission always is
logistical. Combining it with other
missions is just about impossible, the
reason why the 1980 decision may be
no more effective than the 1961 deci-
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sion. This is the airlift version of the
TFX problem. :

Even larger strategic questions re-
main, and | briefly mention two. If, as
news stories suggest, we seek
“rapid-deployment forces” we can
move anywhere without any sophisti-
cated bases along the way, | am dubi-
ous. Even with in-flight refueling,
some bases are needed, but the larger

problems are the Army’s. Ground
forces cannot operate far afield from
backup support. Nor can they im-
mediately be sent into battle after a
10,000-mile flight; jet lag alone re-
quires staging areas. The second
question may be more serious. The
global oil situation makes it doubtful
that conventional war on a large scale
ever again can be sustained.

Frederick C. Thayer (Col., USAF, Ret.)
is on the faculty of the Graduate
School of Public and International
Affairs, University of Pittsburgh.
Much of his military career was in op-
erational and staff assignments in
military airlift. His book, Air Transport
Policy and National Security, was
published by the University of North
Carolina Press.

By Donald M. Bishop, SPRINGFIELD, VA.

The Tragic Triumph of
Material Thinking

A particular strain of military
thought has become a dangerous
form of orthodoxy within the Air
Force, and it is time for a dissenting
view. The Air Force can only remain
strong if it sustains within itself the
legacy of the Mitchell era and recog-
nizes that all forms of "‘conventional
wisdom'' need to be challenged.

At laast cinece tha and of Warld War
II, the institutional development of the
Air Force has rested on afundamental
assumption—that developing ad-
vanced weapons and exploiting sci-
ence and technology are the most
important elements of strength for
future conflicts. That assumption is
flawed—a half-truth with dangerous
consequences, which we now see all
around us.

In the air combat arena, we pit a
man and an aircraft againstan enemy.
In the strategic forces realm, the
missile is only the instrument of the
men who resolve to fire it. The aircraft
and the missile are not by themselves
the critical factors in the calculus of
aerospace power, for only men can
give them life and purpose. The fu-
sion of men and machines gives us
power.

Weapons, materiel, science, and
technology are important. The les-
sons of World War I, Korea, and Viet-
nam testify to that. In World War ll, for
instance, the defeat of Japan and
Germany depended on the superior
weight of Allied resources and the
fact that American science and
technology outdistanced Axis efforts.
But to draw the conclusion that mate-
riel, science, and technology were the
dominant factors in Allied victory and
that the same elements must absorb
most of our current energy is to dis-
tort the record of the war.

Did the Flying Tigers, to take but
one of many examples, win their vic-
tories because of superior aircraft or
superior tactical thinking?

Surely, then, a few other consid-
erations should concern Air Force
thinkers. Who will fly the planes of the
future into Soviet air defense missile
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nets? Who will maintain them in a
fallout environment? What spirit will
animate the Air Force?

Any line officer or NCO in a wing
could explain that leading, motivat-
ing, and retaining people are far
greater challenges than operating
and maintaining weapons. Said
again, the Air Force's top priorities
cannot be only material. They must be
equally human.

le this a trila ageacement of wherae
Air Force priorities lie? It is worth-
while examining the testimony of
AIR FORCE Magazine. Generals, Sec-
retaries, and the editors write of
weapons and budgets. Every new
weapon is trumpeted as the latest es-
sential for maintaining national
power.

On the other hand, the letters writ-
ten by readers of the magazine reflect
the prominence of human problems,
the most important being a slow and
painful demise of the Air Force's
spirit. Pilots are separating not be-
cause their aircraft are obsolescing.
They are leaving because they have
lost confidence in the willingness of
our political leadership and the chain
of command to sustain the members
of the armed forces.

Col. Donald Baucom'’s letter (May
1979 "Airmail"), and the several that
appeared in response, were particu-
larly important reflections of the
readers’ perceptions. They have
given voice to a view that the Air
Force's pain stems from a whole
series of wrong assumptions that
have remained unchallenged for too
long. Colonel Baucom challenged the
assumption that “Peace Is Our Pro-
fession." Let me challenge another.

We hear over and over that "People
are our most important resource.”
This slogan seems to belie my view
that the Air Force has ignored its peo-
ple, but the slogan actually explains
why the Air Force does so. Equating
people with resources puts them on
the same plane as jet fuel, computer
time, and money. The siogan subor-
dinates people by grouping them with
things. It witnesses the triumph of
material thinking because it forces us

to think of people in material terms.
People, however, cannot be managed
as resources are managed. Their
concerns cannot be quantified. And
they cannot be governed by policies
that stem from an assumption that
people are a resource—labor—that
can be bought like other resources.

The notion that “People are our
most important resource’ drives a
corollary form of conventional wis-
dom, also flawed. That is the concept
that leadership is merely a branch
At lnesar aninnan ~af manaess
sf-o-laraorasianss-of-management:
It is taught that way in our service
schools hutitis wrong. In the military
environment, people are led. Leader-
ship—the ability to develop in others
a willingness to perform the mis-
sion—is a distinct art. It requires such
nonquantifiable and intangible
human efforts as creativity, integrity,
concern, dedication, and will.

AIR FORCE Magazine does print
articles on personnel matters. They
are as regular as the changes in pol-
icy, as the Air Force responds to each
successive crisis. Where the articles,
and the personnel staffers who
created the policies, go wrong is in
the assumptions. If people take a sec-
ond place to weapons in planning for
war, then policies for people will al-
ways be second rate. And if people
are merely another resource, then
they can be treated as inanimate
“factors.” People, however, will take
only so much “management’ before
they look for other work.

AIR FORCE Magazine would do
well to forego one or two of its repeti-
tive articles on our strategic capabili-
ties or the latest rub in the NATO
threat, and print instead a few articles
on the primacy of the human element
in military endeavor. A few junior offi-
cers and a few airmen might be will-
ing to invest their futures, and
perhaps give their lives, for an Air
Force that considers them—not its
weapons—to be its heart.

Donald M. Bishop is a Foreign Ser-
vice Information Officer with the In-
ternational Communication Agency.
As an active-duty officer, he served in
Vietnam, Korea, and on the history
faculty of the Air Force Academy.
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Airborne: History at Secondhand

AIRBORNE: The History of
American Parachute Forces, by
Edwin P. Hoyt. Stein & Day, New
York, N. Y., 1979. 228 pages in-
cluding notes, index, maps, and
photos. $12.95.

Book publishers have discovered
the airborne recently. The result has
been a flow of books of which Hoyt's
is one of the most recent. To airborne
troops and others interested in verti-
cal envelopment, the new attention is
gratifying.

Airborne books are best as com-
prehensive first-person narratives
such as retired US Army Lt. Gen.
James M. Gavin's On To Berlin or
Ross Carter's Devils in Baggy Pants,
or when a significant action is re-
searched and written about by one
who took part, as in British Lt. Gen.
Napier Crookenden’'s Drop Zone
Normandy. With them, the reader
gets more than an account of the ac-
tions. He gets a feel for the events be-
cause the writer-participant’s choice
of words and methods of description
verify that he was there. Through
these books, the extent of airborne
knowledge (and lore) is increased.
Most important, the reader gains in-
sights into airborne leaders and fol-
lowers, and the paratrooper's frame
of mind. That was—and is—as potent
a weapon as his ultralight weaponry
in the airhead.

But the same virtues rarely accrue
in airborne books assembled from
secondary sources by nonparatroop-
ers. In them, airborne knowledge is
not increased, itis stirred up and reis-
sued in different form. Hoyt's book
falls in this category. It is a compila-
tion of extracts from other writings,
including Gavin's. But, as such, it
must necessarily compress and omit.
The result is disappointing.

The book’s title initiates the prob-
lem. This is not “The History'' of
American parachute forces. It is at
best A History,” and a flawed one at
that. For example, eight of the fifteen
maps are reprinted with permission
directly from Rendezvous With Des-
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tiny, a history of the 101st Airborne
Division. The section on “New -Air-
borne-Airmobile”’ overemphasizes
the 1st Air Cavalry Division and the
B2d Airborne, apparently more be-
cause information was available than
for an evaluation of their contribu-
tions to contemporary airborne war-
fare.

The book ends with an apparently
uncritical use of a 1978 speech by
Maj. Gen. Roscoe Robinson, then-
Commander of the 82d. This leads to
"Gee Whiz" statements that (pres-
ent-day) '‘equipment of airborne
troops rivals a Buck Rogers armory,"
which stretches credulity, consider-
ing the light armament of the 82d Air-
borne. Similar overdrawn statements
are made about the 82d's 155-mm
howitzers, claiming they had '"‘rock-
et-assisted projectiles and cannon-
launched guided missiles’ in 1978,
when those rounds were still in de-
velopment.

A more accurate summary of pres-
ent-day airborne was given by William
P. Schlitz in the February issue of AIR
FORCE. For history, the reader is
encouraged to seek out Gavin,
Crookenden, Carter, and other par-
ticipants.

—~Reviewed by F. Clifton Berry, Jr.,

Executive Editor.

A Senator Remembers

With No Apologies, the Per-
sonal and Political Memoirs of
United States Senator Barry M.
Goldwater. William Morrow &
Co., Inc., New York, N. Y., 1979.
320 pages. $12.95.

One of the most important influ-
ences in Sen. Barry Goldwater's life
has been family, the heritage of which
has been a strong sense of in-
dividualism. His grandfather, “Big
Mike"” Goldwasser, was a Polish-
Jewish refugee who, in his teens, fled
the rule of the czars in Poland and
made his way through Germany to
Paris and London and finally to San
Francisco.

Barry Goldwater’s father was six-
teen when, in 1882, the family moved

to Prescott in the Arizona Territory.
While Barry's father was a private, if
not solitary, man, his mother took the
children on camping trips, explaining
history and geography. From her
Barry acquired his love of the land
and history.

Barry, who had learned to fly before
World War ||, was barred from combat
by age and faulty eyesight. He did be-
come a chief ferry pilot, and in the CBI
theater helped train Chinese pilots.
After the war, he played a leading role
in forming. the Arizona Air National
Guard, in which he served as a jet
fighter pilot.

He learned the family retail-mer-
chandising business from the bottom
up. Subsequently, he became in-
volved in the “war'’ for water in the
west, and his dissatisfaction with New
Deal policies, foreign and domestic,
eventually propelled him into politics.

Iin 1952, Barry Goldwater won elec-
tion to the US Senate by 7,000 votes.
He is still in the Senate, espousing
strong foreign and defense policies.

Originally, Goldwater appreciated
the soundness of the Marshall Plan
but over the years has generally op-
posed foreign aid. He has fought to
curtail the sale of sophisticated tech-
nical and oil-drilling equipment to the
Soviets, and advocates the philoso-
phy that the United States cannot buy
friends around the world. Foreign aid,
according to Goldwater, has seri-
ously hurt the US economy.

Senator Goldwater also fought
against the policies of Secretary of
Defense Robert S. McNamara in
“quantifying” US defense activities.
However, Goldwater’'s view that
McNamara and his “whiz kids" re-
ceived an unrestrained, uncritical
press misses the mark since McNa-
mara's policies and programs re-
ceived their share of media criticism.

In descriptions of key political fig-
ures of his time, the Senator is frank
and outspoken. Goldwater expresses
admiration for Harry S. Truman, but
not for his policies, especially in
Korea. Eisenhower, he writes, was a
better President than is generally
conceded. In Goldwater's view, Ken-
nedy and Johnson espoused disas-
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trous foreign and defense policies:
On Vietnam: '"More than 40,000
Americans had died in a war the civil-
ian policymakers had forbidden the
military to win."”

in retrospect, Goldwater thinks
Nelson Rockefeller would have made
a good president. On Hubert Hum-
phrey, whose politics he disagreed
with: * . . . he was warm and won-
derful and, for the most part, a very di-
rect man . . . never vindictive.” On
Oregon’s controversial Sen. Wayne
Morse: "He massaged his ego twen-
ty-four hours a day."”

In Goldwater’s view, Nixon did not
trust the people and in 1972 was ob-
sessed with winning by a huge major-
ity. In the Watergate scandal, Nixon
deceived Goldwater and the Republi-
can leadership as well as the Ameri-
can people.

According to Goldwater, President
Carter's foreign and domestic
policies have been even less suc-
coecful than aithor Dracidant Kon.
nedy's or Lyndon Johnson's.

Barry M. Goldwater was raised to
respect people, to earn one's way, to
keep one's word. He remembers his
frontier heritage and the spirit of
community that seems now to exist in
few places. A man of the West, he has
remained direct and forceful, as re-
flected in this memoir.

—Reviewed by Herman S.
Wolk, Office of Air Force
History.

New Books in Brief

The Army Gets an Air Force, by
Frederic A. Bergerson. In the early
1970s, the US Army had the world’s
third largest air force, surpassed only
by USAF and the Soviet Air Force.
This book explains how a land army
came to acquire its own air force
through “insurgent bureaucratic
politics.” Of special interest is Mr.
Bergerson’s analysis of the role of
Army aviation in the Vietnam conflict.
Appendices, notes, bibliography,
index, tables, and figures. The Johns
Hopkins University Press, Baltimore,
Md., 1980. 216 pages. $14.

Astrodynamics 1979, edited by Paul
Penzo, et al. This book, in two vol-
umes, presents the proceedings of
the annual American Astronautical
Society/American Institute of
Aeronautics and Astronautics con-
ference on astrodynamics held in
Massachusetts last July. Volume |
contains papers concerning naviga-
tion (including a paper on the Navstar
Global Positioning System) and plan-
etary missions; the second volume
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deals with an assortment of subjects
from celestial mechanics to applied
computational methods. Many tech-
nical charts, tables, and appendices.
Order from Univelt, Inc., P. O. Box
28130, San Diego, Calif. 92128, 1980.
959 pages. Part |: hard cover $40; soft
cover $30. Part |I: hard cover $45; soft
gover $35. Microfiche supplement
20.

Deception in World War 1l, by
Charles Cruickshank. The use of de-
ception in World War Il has been until
now mainly a subject for fictional spy
thrillers. Drawing on recently de-
classified war documents, Dr.
Cruickshank details the actual de-
ceptions used by British and Ameri-
cans in the European theater. In-
cludes photos never before pub-
lished. With sources, selected bibli-
ography, notes, and index. Oxford
University Press, New York, N. Y.,
1980. 248 pages. $13.95.

Dying, We Live, by Julian Eugen-
iusz Kulski. Here is the poignant
memoir of a remarkable young man
who came of age in war-torn, oc-
cupied Warsaw. The son of the city
mayor, he was only ten when the war
began. He joined the Polish resis-
tance, was jailed by the Gestapo, and
after his release fought with the
Polish Home Army in its two-month
battle with the German Army in 1944,
Captured again, the author was a
POW before he was sixteen. He wrote
a journal after the war to work out the
nightmarish events he had lived
through and now, thirty-three years
later, has transcribed his notes into
English for publication. The book,
complete with personal photos, is a
tribute to the courage of the Poles—
Christian and Jew—who suffered dur-
ing the Nazi occupation. Holt, Rine-
hart and Winston, New York, N. Y.,
1979. 304 pages. $18.95.

Ed Heinemann: Combat Aircraft
Designer, by Edward H. Heinemann
and Rosario Rausa. Ed Heinemann,
“Mr. Attack Aviation,” was responsi-
ble for the design and development of
more than twenty aircraft, ranging
from the Dauntless dive bomber and
A-26 Invader to the A-4 Skyhawk. Al-
though his formal education ended
with high school, his designs
provided the US and allies with some
of the most reliable aircraft ever built.
His story is told with the help of
former Navy pilot '“Zip’' Rausa.
Photos, drawings, appendix, bibliog-
raphy, and index. Naval Institute
Press, Annapolis, Md., 1980. 277
pages. $18.95.

Forty Years of the Incredible Spirit
of Class 40-A, compiled and edited by
Col. Robert F. Schirmer, USAF (Ret.).
Colonel Schirmer, Historian of the
Class 40-A Association, spent fifteen
years assembling this 636-page col-
lection of records, more than 1,000
photos, personal combat records,
and memorabilia on the military and
civilian careers of the 221 men
graduated from Advanced Flying
School at Kelly Field, Tex., on March
23, 1940. This collection, compiled
primarily for the surviving members
of the class, should be of interest to
historians and World War Il buffs. A
few copies are still available and may
be ordered from: Col. Robert F.
Schirmer, 8978 East Anna Place, Tuc-
son, Ariz. 85710. The price is $100.

The Great War, by Correlli Barnett.
This large-format book covers World
War | with perceptive analysis and
evocative illustrations. Written by

-..l Jn-ul- W PR o P T -
iy l\Jl\lttﬂllUU&I\I‘III—J“UIG!I,.I'le

Grear War conveys the extent of the
tragedy and the changes that the
conflict brought about in warfare and
society. With appendix, bibliography,
and index. G. P. Putnam's Sons, New
York, N. Y., 1980. 192 pages. $19.95.

Handbook of Soviet Lunar and
Planetary Exploration, by Nicholas L.
Johnson. This is a detailed scientific
study of the Soviet Union’s manned
space exploration program, written
with an eye toward objective analysis
of hardware and technology. Much of
the book's research is based on origi-
nal Soviet academic materials. Part of
the Science and Technology Series
published by the American Astro-
nautical Society. Photos, appendices,
bibliography, and index. Order from
Univelt, Inc., P. O. Box 28130, San
Diego, Calif. 92128, 1979. 262 pages.
Hard cover $35; soft cover $25.

The Hitler Movement: A Modern
Millenarian Revolution, by James M.
Rhodes. Could a movement such as
Nazism once again threaten the
world? James Rhodes, in this analysis
of the Hitler movement, suggests that
such an idea is not completely im-
plausible. Nazism was a secular,
apocalyptic, millenarian uprising with
approximate historical antecedents,
and under certain conditions a similar
movement could occur. With notes,
bibliography, and index. Hoover In-
stitution Press, Stanford, Calif., 1980.
253 pages. $14.95.

Ice Crash: Disaster in the Arctic,

1928, by Alexander McKee. In the late
1920s, the dirigible was believed to be
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the long-distance air transport of the
future. It attracted such pioneers as
Italy’s airship designer Umberto
Nobile, who in 1928 launched his
ltalia in an attempt to traverse the
Arctic that proved a disaster. It
crashed and claimed many lives (both
crew and rescuers), including that of
famous Norwegian explorer Roald
Amundsen. Photos, maps, selected
bibliography, and index. St. Martin's
Press, New York, N. Y., 1979. 326
pages. $12.95.

Japanese Aircraft of the Pacific
War, by René J. Francillon. Japan was
able to mask her development of air-
power before Pearl Harbor and stun-
ned the Allies during the early days of
the war with both the quantity and
quality of her air forces. This updated
second edition is an analysis of Ja-
pan’s aviation industry and aircraft
produced between 1927 and 1945. In-
cludes photos, drawings, appen-
dices, and index. Putnam & Co., Lon-
don, 1980. 570 pages. $31.95.

The Kremlin’s Dilemma, by Tufton
Beamish and Guy Hadley. Concern
for human rights within the Soviet
Union is still treated as a “disease,”
the authors note. Still, the Kremlin
has failed to halt the rising infiltration
of Western ideas into the satellite
countries of Eastern Europe, while
the Helsinki Accords have provided
a focus for increased protests.
Human-rights campaigners have
gained strength and confidence,
presenting the Kremlin with formida-
ble problems. The authors believe the
satellite countries are now becoming
more of a liability than an asset. They
point out the weaknesses, especially
economic, of the Soviet position and
call for a firmer and more united
Western policy. The book covers
thirty years of broken Soviet prom-
ises—from Yalta to Helsinki. Appen-
dices, index. Presidio Press, San
Rafael, Calif., 1979. 285 pages.
$12.95.

A Short Research Guide on Arms
and Armed Forces, by Ulrich Al-
brecht, et al. The small size and rela-
tively high price of this guide belies
the great value of such a bibliography
for research of arms control and arms
transfer. Part | of the book lists vari-
ous reference sources and how to
obtain them; Part Il evaluates three of
the best-known sources (I1ISS’s Mili-
tary Balance, Jane's Fighting Ships,
and SIPRI's Yearbook on World Ar-
maments and Disarmament). Appen-
dices, index. Facts on File, 119 W.
57th St., New York, N. Y., 1980. 112
pages. $17.50.

94

AIRMAN’S
BOOKSHELF

Soviet Policy in the Post-Tito Bal-
kans, edited by Philip A. Petersen.
With Yugoslavia's President Tito
gravely ill at present, this scholarly
work receives added urgency as it
grapples with the problem of Balkan
instability and Soviet policy. The re-
sult of discussions growing out of the
annual Central Slavic Conferences,
the authors analyze the interests,
tools, and processes that have a po-
tential for playing significant roles in
what might occur in the Balkans after
Tito passes from the scene. Published
under the auspices of USAF as part of
the Studies in Communist Affairs
series. Available from Superintendent
of Documents, Government Printing
Office, Washington, D. C. 20402,
1979. 157 pages. $4.75.

The Soviet Threat to NATO's North-
ern Flank, by Marian K. Leighton. The
author raises the alarm that NATO has
neglected the vitally strategic Scan-
dinavian front. She analyzes the
growing Soviet military and diplo-
matic pressures on NATQO's northern
partners and focuses on the urgent
need for appropriate responses. Na-
tional Strategy Information Center,
111 E. 58th St., New York, N. Y. 10022,
1979. 100 pages. $3.95.

Space Shuttle: Dawn of an Era,
edited by William F. Rector Il and
Paul A. Penzo. A compilation of pa-
pers presented at the American As-
tronautical Society's 1979 annual
meeting, these two volumes em-
phasize the potential benefits of the
Shuttle. With technical charts, tables,
photos, and appendices. Vol. 41 of
the Advances in the Astronautical
Sciences Series. Order from Univelt,
Inc., P. O. Box 28130, San Diego,
Calif. 92128, 1980. 948 pages. Part |
hard cover $40; soft cover $30. Part Il:
hard cover $45; soft cover $35. Mi-
crofiche supplement $5.

The 1,000 Day Battle, by Jim
Hoseason. Painstaking research has
produced this fascinating narrative of
B-24 operations against Germany,
with details on the bombing systems,
the airplane, and the crews. The au-
thor also discusses the operations of
the 448th Bombardment Group and
other B-24 units based in East An-
glia's Waveney Valley. In twenty-eight

chapters, he tells the complete story,
from the launching of the Eighth Air
Force through V-E Day and the return
to America. There is a wealth of in-
formation not previously assembled
in other books of this type, including
little-known experiments with remote
bombing techniques, jamming of
German gun-laying radar, and elec-
tronic countermeasures. The book is
large format, lavishly illustrated with
photos, maps, charts, and diagrams.
1980. 256 pages. Orders for this book,
@ $17 postpaid, may be placed
through Col. Ron Kramer, 131 North
Shore Dr., Syracuse, Ind. 46567.

Toward the Endless Frontier, by
Ken Hechler. A history of Congress's
Committee on Science and Technol-
ogy, this book documents the politi-
cal judgments that helped guide
twenty years of American scientific
and technological advancement.
Painstakingly researched and rich in
human detail, the book provides a
rare insight into the functioning of an
increasingly important congressional
committee as it attempts to come to
grips with the difficult questions and
choices presented by technology. Of
special interest to readers will be the
committee's work on the US space
program in the early 1960s. Photos,
bibliography, and index. Available
from Superintendent of Documents,
Government Printing Office, Wash-
ington, D. C. 20402, 1980. 1,073
pages. $11.

To War in a Stringbag, by Cmdr.
Charles Lamb. The Fairey Swordfish
(nicknamed ‘‘Stringbag'’), a tor-
pedo-reconnaissance biplane of the
British Fleet Air Arm, was an unlikely
hero of World War Il. In this memaoir,
Charles Lamb recalls his adventures
flying the scrappy ''Stringbags" and
the exploits of the courageous men
who piloted them. Bantam Books,
New York, N. Y., 1980. 369 pages.
$2.50.

The United States Air Forces in
Europe. A publication of Armed
Forces magazine, this booklet covers
USAFE missions and forces, training,
maintenance, readiness, and rein-
forcement plans, and assesses
USAFE's difficult future as a deterrent
against a numerically superior adver-
sary. Includes organizational charts
and a foreword by Gen. John W.
Pauly, Commander in Chief, USAFE.
Photos. Available from lan Allen Ltd.,
Mail Order, Terminal House, Shep-
perton, TW17 BAS England, 1980. 35
pages. Price if by surface mail $1.50;
airmail $3.

—Reviewed by Hugh Winkler.
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