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Twenty-SIX years
before Robert Goddard

aunched his famous rocket,
we were developing

space technology

When the first liquid-fueled
<et made its 180-foot flight in
6, General Electric science and
nology were already building a
ndation for the exploration and
ization of space.

It began in 1900 in GE
ratories, the first industrial re-
rch laboratories for pure re-
rch. There, to make better light
15, GE experimented with high
uum technology, later critical
materials and components that
1ld operate in the hostile space
ironment.

New materials to meet
' challenges have been a major
st of General Electric research
¢ the company was founded in
3. GE used its long experience
igh-temperature metallurgy to
:lop metal and ablative nose
:s which could survive the

al heat of re-entry, for example.

We even invented the synthetic
materials used in the helmets of our
astronauts and for the soles of
their boots.

We pioneered in com-
munications and electronics, too,
inventing the magnetron tube in
1917, the radio altimeter in 1928,
and a procession of other
developments—image transmis-
sion, control systems, sensors,
data processing, checkout systems,
simulation systems, and command
guidance, to mention a few.

Or, take propulsion. GE
was working all through the 1920’s
to develop advanced technology
that led to America’s first jet air-
craft engine. In the 1950’s, GE de-
signed, built and tested a series of
rocket engines which led to the
development of the Atlas and Titan
launch vehicles.

This is the depth which

has created today’s long-lived
GE-built.Nimbus and Landsat
earth observation systems, and
fostered GE satellite communica-
tions systems, civil and military.
This is the diversity which has
made essential GE contributions to
Viking, Pioneer, Mariner, Skylab,
Voyager, Apollo and a host of
other programs from Vanguard to
the Space Shuttle.

Decades of technological
innovation in all disciplines make
General Electric unique among
aerospace companies. To every
space program we’re involved in,
we bring the resources of genera-
tions of advanced technology, plus
the capabilities of more than
15,000 GE scientists and engineers
still pioneering in more than 100
laboratories. Isn’t that the kind of
commitment you want on your
next space program?

162-88

Space technology leadership—by tradition
General Electric Space Division, Valley Forge, Pa.
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What provides an edge for
critical command decisions?

Knowing the right C language:

_Space Shuttle Laurnch Control (CCMS)
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The functions of command, control and com-
munications have not changed since the battle of
Thermopylae. The commander must still assess
the situation, manage resources, plan a defense
and execute it.

Today, however, with sophisticated weapons,
increased geographic coverage and limited time
to respond, the commander's need for timely
intelligence is more vital than ever. While auto-
mation is required, what to automate and how is
anything but obvious. Lack of knowledge about
what is achievable or affordable makes even a
definition of requirements difficult.

Jepeatable scenaro
generator

Viultipwpose Ele ectmmaqam‘m .Z'r.w{mrmem Stmu&rmr ( MEESIT)

Over the years we have engaged in developing
solutions to some very complex command and
control problems—launch checkout and systems
monitoring for Space Shuttle, Titan, and Persh-
ing; the Viking Mars landing and operations
missions; even hydroelectric control and man-
agement systems.

Based on this experience, we built a command,
control and communications laboratory to
evaluate requirements, concepts and technology
in multiconfigurations of information handling,
data processing and graphic displays. Designed
to meet stringent military security requirements,
it is capable of proving both software concepts
and systems hardware in numerous operating
command-center configurations.

Simultaneously, for various elements of the
Defense Department, we are developing automa-
ted communications processes, electromagnetic
intercept receivers, a variety of electronic coun-
termeasure systems, multiple satellite controls,
operational application of intelligence systems,
and tactical communications analysis.

This experience in command, control and com-
munications analysis, simulation and systems
has prepared Martin Marietta Aerospace to sup-
port this vital segment of our national defense.

MARTIN MARIETTA

Martin Marietta Aerospace
6801 Rockledge Drive, Bethesda. Maryland 20034
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tcrmeasures (ECM). Makes aircraft virtually invisible'to enerny
lar tecl’mlogy to disrupt signals and deceive operators. Essential for st
vis dense threat environment and tomorrow’s even more hostile combat ¢onditions. .~
F‘or 1.S. Air Force F-15 Eagle, Northrop produces AN/ALQ-135 Internal Counter-
: _m&m Set (ICS), most advanced system yet developed for tactical aircraft. Seventy-
five systems delivered to date—all on time, on cost, performance as promised.
For U.S. Air Force B-52 strategic bomber, Northrop produces AN/ALQ-155 (V)
ECM power management system. System upgrades defensive avionics of B-52 to
maintain bomber’s effectiveness into 1980s.
Northrop developed ECM jamming transmitter for prototype B-1 strategic bomber.
Also developed MULTEWS ECM system for U.S. Army helicopters.
Northrop teamed with Sanders Associates to compete for contract to produce
Airborne Self Protection Jammer (ASP]), advanced internal ECM system for new gen-

eration U.S. Navy and Air Force fighters.
NORTHROP

Making advanced technology work.
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AN EDITORIAL

The Valley

N contrast to President Carter's generally upbeat State

of the Union message, Defense Secretary Harold
Brown and JCS Chairman Gen. David Jones struck a
somber note in their subsequent reports to the Congress
on the state of national security. We wish the President
had reflected in his message their evaluations of dan-
gers inherent in the decline of US military power relative
to that of the USSR. The media gave only brief and in
some cases inaccurate notice to warnings of the Secre-
tary and the Chairman.

One aspect of Secretary Brown's report deserves
further comment, which we'll come to in a moment,

As readers will discover, this year's Soviet Aerospace
Almanac is somewhat different from its predecessors.
There is considerably more discussion of Soviet military
doctrine, strategy, and negotiating goals; their relation
to Soviet foreign policy; and their divergence from those
values inherent in American counterparts. Why the
change?

For nearly a decade American understanding of the
Soviet Union—particularly in military affairs—has been
heavily influenced by men who brushed aside a
thousand years of Russian history in the belief that
technology and industrialization had brought to the
Soviets a new set of goals and values essentially similar
to those of the industrialized West. The Russian cultural
heritage—from Byzantium, from the East, and from
Slavic mysticism—is not the same as that of Western
civilization. Soviet leaders do not look at either domes-
tic or foreign affairs through Western eyes, a fact that
can be ignored only at our peril. It has been ignored or
slighted for too long.

In Secretary Brown's report there is none of the cul-
tural mirror-imaging that led Robert McNamara, his min-
ions, heirs, and a good many academicians, to believe
that the Soviets would react to a stimulus such as US
unilateral arms reduction or restraint as would West-
erners, especially Americans. Dr. Brown noted, for
example, that "as our defense budgets have gone down,
their defense budgets have increased again. . . .
Nowhere is there any historical evidence that if we are
restrained, the Soviets will reciprocate—except where
specific and verifiable arms-control agreements are
negotiated.”

Encouraging, too, was General Jones's blunt warning
that "“a decade or more of slips, reductions, and cancel-
lations has retarded US modernization appreciably,
and our ability to accelerate production enough in the
short term to keep pace in the event of an unrestrained
competition is questionable.”

In these pages is a good example of what General

of Shadow

Jones may have had in mind. Peter Hughes, in his artic
beginning on page 48, demonstrates convincingly the
despite SALT | and the probable terms of SALT I, tf
Soviets soon will have Lhe ability to knock out nine
percent of our silo-based ICBMs with less than half

their MIRVed missiles. The impact of that developme:
on US resolve—or ability—to respond either to Sovi
blackmail or military initiatives is clear. The antidote’
to make US ICBMs less vulnerable.

To continue the example, on page 40, Edgar Ulsam
reports Air Force Chief of Staff Gen. Lew Allen’s su;
mary of the MX missile program and its proposed mu;
ple protective shelter deployment that would frustre
any Soviet hope of eliminating the bulk of US ICBMs ir
surprise first strike. The catch here is that the first t
missiles and 200 shelters couldn't be operational f
seven years, and the full complement of missiles ar
shelters for another five years. That period of vulnerabi
ity is euphemistically referred to by defense planners ¢
a "trough.” To us, it looks more like a deep an
shadowed valley—the most perilous that ever has cor
fronted this nation.

We don't particularly like Secretary Brown's prescrif
tion for an expedient deterrent bridge over the valle
“launch under attack," or level catastrophic damage o
“the Soviet urban-industrial base,” presumably wit
submarine-launched missiles. Morality aside, the la
ter's appeal is diminished by the fact that the Soviet
have an extensive civil defense program and we don'
Also, after a Soviet first strike, they still would have
large reserve of ICBMs to demolish our urban-industri:
base and kill 100,000,000 or more Americans. Othe
immediate alternatives, however, are hard to find.

We heartily agree with the Secretary’'s belief thatther
is no "immediate prospect of ending the military compge
tition between the Soviet Union and the United States.
Long-discounted Soviet values, goals, and methoo
rule that out. His realistic assessment of the opponer
we're up against is a step toward setting the balanc
right.

Reading further in the Secretary’s report to the Cor
gress, itisn't quite clear what kinds of forces, strategie:
and tactics this country is planning against. Nor how th
proposed US defense budget which, according to D
Brown, may be from twenty-five to forty-five percer
smaller than that of the USSR, will lead us safely out «
the valley of shadow that we've got ourselves into.

We'd be grateful if the President, himself, would e
plainitto his 220,000,000 fellow citizens whose future |
at stake.

—JOHN L. FRISBEE, eDIT¢

AIR FORCE Magazine / March 19



“General Dynamics' role in the Navstar
program was to design, build and operate
the command/control station, the monitor
stations and the receiver equipment. In
doing so, we created the heart of the system.
Using a unique inverted range test concept,
we proved it will work."

(G. F. Breitwieser, Navstar GPS Director)

General Dynamics' Electronics Division
is prime contractor to the U.S. Air Force for

both the Control and User Programs of the Navstar
Global Positioning System during concept validation.
General Dynamics developed the command/control
system that tracks the satellites in their near-circular
orbit, 10,898 nautical miles above mean sea level, and
periodically updates each with precise system time

and its exact position.

Electronics Division

San Diego, CA 92123

SOTAS, Tesl Range Instrumentation,
Automatic Test Systems, Navstar GPS,

AN/PPS-15 Radar DC-10 Fuselage

Convair Division
San Diego, CA 92123

Tomahawk, Space Shuttle Mid-fuselage,
Atlas/Centaur, Deep Space Systems,

_-.,‘

Fort Worth Division
Fort Worth, TX 76108

F-16, F-111, Replica Radar Systems,
Advanced Tactical Aircraft

Governed by synchronized rubidium
clocks accurate to within nanoseconds, the
satellites beam a constant stream of coded
time and orbital position information to earth.
Any suitably equipped GPS user can receive
specific navigational data: His position within
a few meters. Speed within a tenth of a knot.
Time within a fraction of a second. In any
weather, 24 hours a day, anywhere on earth.

The satellites now being tested for the
space segment of Navstar were put into orbit

by General Dynamics’ Atlas F launch vehicle, a
continuing high-technology performer.

If this kind of advanced systems engineering interests
you, write:

R. H. Widmer, Vice President, Engineering,

1519 Pierre Laclede Center,

St. Louis, MO 63105

Pomona Division
Pomona, CA 91766

Phalanx, Standard Missile, Stinger,
Sparrow AIM-7F, DIVADS, Viper
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WITHOUT
SENTRY

WE ONLY GET
PART OF THE
BIGPICTURE.

The air defense of the United
States has long relied on the
surveillance capability of ground-
based radar.

But since ground-based radars
cannot detect low-flying aircraft,
they’ve always had a blind spot.

That'’s one of the reasons why
“Sentry,” the USAF’s airborne
warning and control system, was
developed.

Sentry sees over 250 miles
beyond the horizon and can spot
low flying aircraft over any type of
terrain. It provides instantaneous
television “Big Picture” information
to ground control centers.

And in case of attack, Sentry
becomes a highly mobile and
survivable command and control
center. Able to direct friendly
fighters and coordinate operations
of our defense forces.

Sentry has already proven itself
in over 5000 hours of inflight
testing, including several Air Force
tactical exercises. Fourteen Sentry
systems will be delivered to the
Tactical Air Command by the end
of 1978, which will greatly improve
our air defense system,

The Air Force sees a need for
a total of 34 Sentry systems.

And when they’re all in service,
we’llhave a better picture of what’s

going on than
ever before.

BOEING



“DAIS” PUTS PILOTS
ON TOP OF TECHNOLOGY

More and more military aircraft use complex computer
architectures to handle the mass of information that aids
aircrews in navigation, EW, fire control, and weapon
delivery. In future, flight control and engine performance
will also be computer-assisted.

DAIS (for Digital Avionics Information System) is the
USAF program to demonstrate low-cost architectures,
software, and support systems to meet these vital
requirements in the 80s. TRW supports DAIS with
sophisticated simulation technology, support software,
and avionics integration and analysis.

We're also helping Logistics Command to apply these
technologies in developing flight software support sys-
tems. The next step is to provide using commands with
mission-to-mission reprogramming capability. We're
hard at work on that, too.

For more information, contact Richard A. Maher, TRW
Systems, One Space Park 55/2586, Redondo Beach,
CA 90278.0r (213) 536-3238.

DIGITAL AVIONICS TECHNOLOGY

from a company called

|
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1e Ever-Widening Gap

enjoyed reading your editorial,
he Great Imbalancing Act,” in
e January '79 issue. The concept
ilating commitments and military
ower is intriguing, yet, after con-
deration, so obvious, . . .

Your comparison of Soviet de-
nse expenditures vs. NATO's ap-
arently contingent agreement, and
oviet military expansion vs. US
sfense spending levels has con-
derable merit. | suggest, however,
at monetary commitments do not
and alone as an all-inclusive
2asure of what action is being
xen to bolster military power.
Certainly not a new concept, but
ie that is growing in popularity,
the cliché of “doing more and
ore for less and less."” Agreed,
ken to the naive extreme, such a
vrilosophy can lead to ultimate di-
ister. We have, however, not yet
chieved optimum utilization of
vailable resources. A growing em-
hasis and much effort is being
irected toward that end.

We are concerned with increas-
g productivity without commen-
irate increases in funding and
source utilization, With people,
nlike machinery, it is difficult to
easure effectiveness and efficien-
y, but changes can be measured
gainst previously demonstrated
riteria.
Without increasing defense spend-
g to deter the effects of inflation,
) prepare and maintain an alert
ate of readiness, and to stay
oreast of technological advance-
ents, the gap between commit-
ents and military power will widen.
ut, without individual commitment
d united dedication, powerful na-
onal pride and allegiance, and
ontinued impetus toward increased
roductivity through efficient re-
urce utilization, the gap will con-
nue to broaden regardless of dedi-
ated dollar allotments.
Lt. Ronald E. Brownell
Hill AFB, Utah

iG-23s in Cuba

am puzzled by the bewilderment
' Edgar Ulsamer over the MiGs in
ubaincident (‘‘In Focus ...,”

January '79). The evidence indicates
a Russian test of American willing-
ness to blank out unfavorable news.
If the Senate ratifies a SALT treaty
in the face of blatant Russian viola-
tion of earlier agreements, the Rus-
sian assessment can only be that
we are pursuing “Peace at any
price,” or "Peace at a bargain
price,” or “Peace for our time"—a
green light to Soviet ambitions.
_ It is more disturbing that the only
letter relating to retention that did
not blame pay/OERs/the up-or-
out system came from the United
Kingdom. Have we Americans lost
sight of such values as commitment,
patriotism, and loyalty that we only
discuss retention in terms of bene-
fits, working conditions, and status?
We often blame Congress for short-
sightedness, miserly defense appro-
priations, etc., but how many of us,
not even asked to pledge our “lives,
fortunes, and sacred honor,” pass
up the opportunity to accept lower
pay than we might receive and put
up with a few mindless or mean-
ingless extra details? Whether this
reflects a loss of spiritual values (as
Solzhenitsyn claims) or simply that
we don’'t see the issue clearly in
terms of personal responsibility, the
results on a personal level are con-
sistent with national priorities.

Perhaps if American culture really
has lost its vitality, the world will
spend a generation or two under
Soviet domination to relearn the
value, and price, of liberty.

Capt. Thomas Johnson
Columbus, Ohio

A Sense of Belonging

Gen. T. R. Milton’s “Impersonality
Curtails Unit Pride,"” in the Novem-
ber '78 issue, and David A. Ander-
ton's “POMO and POST: Keystones
of TAC's Readiness,” in January
'79, have pinpointed an area in the
Air Force that is vital and yet has
been ignored for a number of years
—individual pride and a feeling of
being an important member of
“my outfit.”

Any military unit must have disci-
pline, and this discipline comes
easiest when a man feels that he
belongs and will be held responsi-

ble by his teammates fully as much
as by the first sergeant, who repre-
sents the commander and is backed
by that commander. . . .

Prior to retiring, I've climbed into
a plane and found the preflight a
paper operation, not a full runup.
The plane did not belong to a cer-
tain crew chief; it was just another
plane serviced on the line.

| can remember when | had “my
fighter” and “my crew,” and they
had “their pilot.” We can’t go back
to one pilot for one plane, but we
can come close. I've had an ar-
morer sit up a good part of the
night because one of "his cannons”
jammed when | was working over a
train; a crew chief, on his day off,
ride my wing out to the end of the
runway and sit there until | came
back a few hours later because his
plane and pilot were flying.

On the other side of the coin,
they let me know I'd better start
hitting the very end of the strip on
landing as they had to bet on me
against the other pilots. . . . | was
their pilot when | flew, not just the
unit commander. They knew I'd
back them against anyone, and, just
as important, punish equally anyone
of them who broke a regulation
without darn good cause.

Make the airmen feel they belong,
are being backed, and have officers
they are proud of, and pay and
working hours will become less im-
portant. Do that and we'll have the
Air Force we want and need,

Lt. Col. Bert S. Sanborn,
USAF (Ret.)
Guilford, Maine

Easy Readin’

For some time now | have enjoyed
Gen. T. R. Milton’s articles in AIR
FORCE Magazine. | like the writing
style; it's easy to read, and that’s im-
portant in pieces that are often of
a technical nature.

“Reflections From a Red Flag” in
the January '79 issue was great!
Let's have more of the likes of that!

Lt. Col. George W. Weber,
USAFR (Ret.)
Madison, Wis.

TAC Logistics
It was with a great deal of interést
and pleasure that | read the Jan-
uary '79 issue of AIR FORCE Maga-
zine. David A. Anderton's article on
POMO and POST was a particularly
gratifying and accurate treatment of
two of our major logistics initiatives.
We in TAC Logistics have a story

IR FORCE Magazine / March 1979
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to tell, and magazines such as
yours help us in that effort. My com-
pliments to your staff for producing
such a fine magazine. The POMO
and POST article was timely, and
yet another example of the high-
quality journalism we have come to
expect from your magazine. . ..

Col. Albert G. Rogers

Ass’t DCS/Logistics, TAC

Langley AFB, Va.

Same Old Soviet Outlook
Congressman Downey [“‘Airmail,”
December '78] is advised not to
view the development of weapon
systems without also considering
the political and socia! system that
creates them in the first place. The
world outlook of the Soviet Union
has remained constant during the
post-1945 era. This means that as
its strategic position improved,
there were fewer military constraints
on its foreign policy.

The Soviet Union retains "'friendly”
relations only with those parts of
the world that they control. Foreign
policy in general is pursued on the
basis that an outside world exists
that remains basically hostile to
them. All issues that arise are
viewed in the context of Soviet in-
terests alone; and Moscow believes
that other governments will follow
a similar approach. Concessions,
should they be forthcoming, are ac-
cepted without recompensation.
Morality is that which serves the
Communist struggle. In the Soviet
Union, there are no contrasting ap-
proaches to foreign policy issues;
either a certain line is approved or
it is forbidden. Once a negotiation
is entered into, moreover, an ex-
pedient end is not permitted. . . .

Soviet foreign and domestic pol-
icy since 1917 has been infused
with the need to establish legiti-
macy. The government that emerged
in 1917 was the product of a violent
act committed by a very well-
organized and motivated minority.
No popular election was ever held
upholding the practical results of
the revolution or the social and
political principles that the victors
promulgated. The one universally
acceptable vehicle to establish le-
gitimacy has been nationalism and
that the new order is the defender

of the homeland against both in-
ternal and external enemies. This
means the perpetuation of a crisis
atmosphere and the need to retain
the essential policy of the Soviet
leadership. This constant state of
fear and suspicion has the price of
a feeling of insecurity that can
never really be dissipated; and this
insecurity can be the foundation
for aggressive foreign policy be-
havior.

Until 1914, countries that engaged
each other in peace and war still
held common values and beliefs.
Since World War |, however, bellig-
erents in major war have pursued
diametrically opposed social con-
structs; with the extreme example,
perhaps, of this phenomena being
manifested in the competition be-
tween the United States and the
Soviet Union, as the community of
real interests between the two re-
mains indeed limited. Nationalism
has thus assumed a universal qual-
ity.

The United States has never been
able to adequately grasp the phe-
nomena of the Soviet Union, let
alone devise a coherent strategy on
how to deal with Moscow. As a re-
sult, US relations with the USSR
have been marked by periods of
blithe euphoria at one time, fol-
lowed by a period of deep dismay.
We have never quite decided when
was the right time for cooperation
or competition.

Jeffrey R. Thomson
Los Angeles, Calif.

Retaining Competent People

After eleven years in retirement,
| see the Air Force no closer to
solving the same old OER and re-
tention problems.

No single reason explains why
competent people leave prema-
turely. The career-oriented can be
recognized within their first two or
three years of service, and the non-
career oriented usually outnumber
them. . . . Career people either pos-
sess more frustration tolerance than
noncareer people or feel more at
home in the service, but most reten-
tion devices have tried to keep the
people who left at the first oppor-
tunity, no matter what. Few sample
surveys | saw asked career people
to say how the Air Force could im-
prove. Those questions were asked
of the people who planned to leave.
It appeared personnel planners felt
career people would stay despite
mismanagement, inconsistent ca-

reer guidance, unfavorable work €
vironments, or whatever. But ev
the most loyal can be driven out.

Professional, or limited promoti
status, pilots are not the answi
The Army Air Corps and Na
phased them out during Woi
War |l in favor of General Arnolc
officer first, pilot second conce|
Flying organizations must be le
and pilots are the only source f
their leaders. Other specializi
units also need leaders, rated
nonrated, who understand them.

The Army idea, "Every secoil
lleutenant a Chief of Staff, eve
corporal a Master Sergeant,” wi
paraphrased by Brig. Gen. Frank
Lackland in 1940 when he told
every man in the Regular servic
was an instructor and a leader. F
statement is no less true tod
when we say, “Every second lie
tenant a Chairman of the JCS.”

Only one reason to eliminate *
nonpromotion on schedule hol
water, i.e., to make room for n¢
people. But such eliminations ¢
prive the Air Force of experien:
gained at great cost and have n
improved efficiency or promotion
A more effective way might be -
eliminate the disruptive manage
who need twenty-four hours to g
a day’'s work done (your ave
age workaholic). Personnel Mal
agement Training said this begi
ning in 1947-48, but this and oths
simple management principles ha
yet to be implemented. Some thing
can never be changed lest we b
come a mob rather than a milital
force, but we can be concerned f
our people and manage them t
proven methods and consistel
principles.

Competent career people will ste
if we: Assign them in their best sk
areas; give them responsibility an
authority to carry it out; provic
training where needed; be cor
cerned about problems but do n
oversupervise; establish and r
spect commanders’ prerogative:
avoid combat-type work schedule
in peacetime except during comb:
training exercises; publish dire
tives and regulations only to in
prove military efficiency or mak
the service a better place to liv

Maj. Sam H. Andrey
USAF (Ret.)
Austin, Tex.

| couldn’t agree more with Colon:
Verdi's letter titled “Keep Them i
the Cockpit,” in December 78,
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U.S. Air Force sets another record
in F100-powered F-15s.

v it's a sortie record.

ecently, the 36th Tactical Fighter Wing of the U.S.
Forces of Europe (USAFE) held agrueling three-day
sion capabilities exercise.

uring the exercise. the USAFE record was set when

A W

$ PRATT & WHIT]
AIRCRAFTGR

71 F-15 fighters flew 322 separate sorties in a 24-hour
period.

The men and women of the “Fighting 36th", the
McDonnell Douglas F-15 Eagle, the Pratt & Whitney
Aircraft F100 engine—ready to defend Western Europe.
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The U.S. Air Force asked for
uncommonly high performance

and they got it.

Selected by the U.S. Air Force, Teledyne Ryan's A versatile antenna radome design and multiple
AN/APN-218 Common Strategic Doppler Navigation electronic interface assures system commonality with
System brings major advances in performance and a variety of aircraft types.

reliability to the high, vast regions flown by SAC's B-52 Buiit for the long haul, the Teledyne Ryan Common
and KC-135 aircraft. Strategic Doppler Navigation System will do all that is

The newest in a long line of successful Doppler radar  asked of itin the high, cold world that is SAC country.
systems designed and delivered by Teledyne Ryan

over the last twenty years, this doppler navigation
system met or exceeded tough specifications such as Q?TELEDYNE
nuclear hardness and superior performance over land RYAN ELECTRON'CS

and sea. The system’s performance was verified during
intensive testing by the Air Force.



Airmail

As a highly qualified B-52 Instruc-
ir Pilot with more than 125 combat
lissions in SEA, | was mandatorily
stired in August 1971 at age forty
zars and six months simply be-
ause | was a Reserve officer, com-
ionly referred to as Christmas
elp. | could have remained another
fteen to twenty years helping train
ew B-52 pilots and upgrading air-
raft commanders to IP status, or,
s Colonel Verdi states, "flying
)any motors for MAC.”

! When | returned from SEA for the
{st time, | had sixteen months re-
inability before retirement. The
1e place the Air Force could have

:ally gotten full utilization of my
lents for those sixteen months
as at Castle AFB, Calif., where
anventional training was being
jonducted. Do you think the per-
onnel types at SAC and at Air
orce would have it that way? | was
ent to a northern tier base to tran-
ition into a new model of the -52,
nd to pull alert. All this after a
hort ground school at Castle for
ne different airplane. . . . | could
ave gone to Castle PCS, gone to
jork immediately, and been pro-
uctive. The same was hardly true
f the northern base due to the
me necessary to transition into the
ewer model -52. . .,

One solution to the problem of
ilot retainability is to go back to
1e Aviation Cadet Program and not
aquire a college degree. The young
fficer today wants more than just

life in the cockpit, and well he
hould if he is to win promotions
ommensurate with his education.
here are many young people out
1ere who would like to fly, but dis-
ain a college education in order to
0 so. ... Those of us who were
ommissioned through the Aviation
adet Program loved flying more
1an the others who were commis-
ioned elsewhere. | am convinced
1at the Air Force could have a pro-
yssional pilot corps in much the
ame manner that they have a pro-
ssional medical corps of doctors.
/e don't ask doctors to become
lanners, maintenance officers,
chedulers, etc.

I must also join Colonel Verdi in
is opinion that all graduates of
ilot training should be fighter pilots

first. | started that way, and |
wouldn't trade those experiences
for anything.
Thomas C. Dorsey
Riverside, Calif.

Duty Outside of CONUS

The 495th Tactical Fighter Squad-
ron is attempting to research the
history of the unit outside the
CONUS, specifically, in England
during WW II. Although Air Force
archives show no history outside
the US, we have received some pic-
tures and information through RAF
units that establish the existence
of a 495th Bomb Squadron, 844th
Bomb Group, 99th Bomb Wing,
Ninth Air Force, stationed at Stan-
stead, Essex, England, around
1942-44, The unit would have served
with the 494th, 496th, and 497th
Bomb Squadrons. The group moved
to northern France after D-Day.

We would appreciate any evi-
dence to back up our claim. Any
official letters, documents, pictures,
or any personal snapshots, unit
patches, or letters that can positively
establish the date/place of assign-
ment in England would be of great
help. Any person, friend, or relative
who can help is asked to contact me.

Any information and materials re-
ceived would be handled with the
greatest care and returned to the
owner or included in the squadron
history upon request.

Capt. Harvey W. Lyter I
495th TFS (USAFE)

Box 5247

APO New York 09179

B-17 Down in Denmark

| am a master sergeant in the Royal
Danish Air Force and my hobby s
investigating air battles over Den-
mark in the period 1939-45. | have
recorded more than 600 crashes in
Denmark, but there is one of par-
ticular interest.

On October 9, 1943, the USAAF
attacked Anklam, Marienburg, Gdy-
nia, and Danzig. One of the aircraft
that attacked Marienburg was B-17F
100-B042-30336 of the 385th Bomb
Group. With its engines overheated,
it landed eleven kilometers north of
Varde, a small town in the western
part of Denmark.

| do not know much about what
happened to the crew. At least two
crew members were trying to de-
stroy the airplane when a Danish
road inspector called to them. They
probably believed him to be Ger-
man and fired at him, then ran away.

Soon after—and before the Ger-
mans—the Danish police arrived.
One of these was a member of the
Danish underground, and he took
several pictures of the plane. Later
that night he tried to make contact
with the crew, but failed. His group
almost made contact with them
several times, but each time they ran
away.

One of the crew was lucky. The
pilot, Glynden Darwin Bell, came
in contact with a Danish farmer,
who was able to connect him with
the Danish underground. From Vejle
he was transported to Copenhagen
and from there to Sweden.

The aircraft was soon guarded by
the German Wehrmacht, and on
October 16 a German crew flew the
plane to Esbjerg for refueling and
from there to the German test cen-
ter at Rechlin. The name of the
German test pilot was Lerche.

| would like to learn more about
this particular plane, and the where-
abouts of pilot Bell.

OSG C. Petersen
W-OPS

Karup Air Base

7470 Karup J, Denmark

Information for Museum

The United States Eighth Army Air
Force Memorial Museum at Fritton
Country Park, Norfolk, England, is
dedicated to the men, women, and
machines based in East Anglia
from 1942 to 1945. Home of the mu-
seum is at Fritton Lake. The lake
and its surroundings are owned by
the Right Honorable Lord Sommer-
leyton, who has been of great help
by donating the museum building
free of charge. Our exhibits include
uniforms and flying suits, USAAF
equipment, airplane wreckage re-
covered from the many crash sites
in East Anglia, paintings and photo-
graphs, models, etc. We have been
given an F-100 Supersabre by the
US Air Force as a modern-day
memorial to its World War Il an-
cestors.

The museum is run as a spare-
time project by our small group of
members. All profit made from mu-
seum activities goes toward the pur-
chase and upkeep of the exhibits.

Fritton Lake itself has its bit of
Eighth AAF history. On August 8,
1945, two P-47 Thunderbolts of the
5th’ Emergency Rescue Squadron
crashed into the lake, killing both
pilots. Their bodies were recovered
a few days later. In 1971, a team of
divers recovered a propeller blade

IR FORCE Magazine / March 1979

15



Airmai
from one of the P-47s. The prop
was in first-class condition, still
painted black with its yellow tip.
The propeller, along with much
other recovered wreckage, is now
in the museum.

We would be pleased to hear
from any ex-Eighth AAF personnel
about their experiences in East
Anglia during their service there.

J. P. Flanagan, Curator

US 8th AAF Memorial Museum
20 Cranleigh Road

Grove Farm Estate

Pakefield, Lowestoft

Suffolk NR33 7EX, England

Ghost Fighters In the Sky

Perhaps some readers could be of
assistance to me in a research proj-
ect. | am a theorist and paraphys-
iclst deeply into UFO and anoma-
lous phenomena, and am presently
researching the "foo fighters” of
WW Il and the Scandinavian (Nor-
way, Sweden, and Denmark) “ghost
rockets” of 1946-47.

I'd appreciate first-hand accounts
of either of the above phenomena
from anyone who has detailed
knowledge of specific incidents.
Photos also would be highly desir-
able, and can be returned to the
owner after examination,

Other UFO and anomalous phe-
nomena incidents are also desired.
Identity of correspondents will be
protected at all times.

My work Is scientific, involving a
fundamental change of classical
logic and uses a subset of the
Everett/Wheeler/Graham theory of
the universal wave function—a fun-
damental reinterpretation of physics
that is consistent with all known
laboratory experiments.

Assistance would be very much
appreciated.

Lt. Col. Thomas E. Bearden,
USA (Ret.)

1902 Willis Rd., S. E.

Huntsville, Ala. 35801

Wanted:
Information, photos, slides, mission
tapes, films, etc., relative to AC-47,
AC-119, and AC-130 aircraft, for
duplication, to be used in a re-
search project.

K. T. Wilhite, Jr.

4620 Georgetown Ct., #1

Indianapolis, Ind. 46222

UNIT REUNIONS

Association of Survivors

WW |I Marine/Navy Paratroopers, June
22-24, Marines’ Memorial Club, San
Francisco, Calif. Contact: Association of
Survivors, ¢/o Col. D. E. Severance,
P. O. Box 1972, LaJolla, Calif, 92038.

Reunion in Europe

Galaxy Tours handling arrangements
for "Reunion in Europe—Operation
Friendly Invasion,” marking 35th anni-
versary of V-E Day. Festivities in UK
sponsored by British Government for
US and Canadian vets of WW II, and
visit to anniversary celebrations of D-
Day on the Normandy beaches. Contacl:
Galaxy Tours, P. O. Box 45, King of
Prussia, Pa. 19406.

USAF Academy Class '58

June 28-July 1, Colorado Springs, Colo.
Also anyone who served on Academy
staff between 1955-59 Invited. Contact:
Lt. Col. Joe DeSantis, 8905 Burbank Rd.,
Annandale, Va. 22003.

4th Strateglic Support Sqdn. (SAC)
June 30, Howard Johnson Motel, Rapid
City, S. D. Contact: Robert Betterton,
130 Cornwall Dr.,, San Antonio, Tex.
782186,

19th Bomb Group Asg’'n

Two reunions in '79, one in '80. All past
and present members, wing, supporting,
or assigned units weicome. Contact:
Herbert A. Frank, 90-13 201st St., Hollis,
N. Y. 11423,

28th Air Refueling Sqdn.

20th Annlversary, In conjunction with 3d
Annual Boom Operators, at Bernle
Berg's ranch, Sturgis, S. D., June 15-17.
Former 28th BW and 28th ARS com-
manders, and anyone ever assoclated
with 28th ARS invited. Contact: John L.
Bergeron, Rt. 6, Box 320, Rapld City,
S. D. 57701.

Class 41-B

Southeast Tralning Command. Contact:
Col. Dane W. Harlan, USAF (Ret.), 16403
Ledge Point, San Antonlo, Tex. 78232,

Class 54-06

Navigators, 25th reunion, June 1979, Las
Vegas, Nev. Contact: J. O. Brown, 2005
Maryvale Way, Rancho Cardova, Calif.
95670, or Thomas E. Convery, 4145 Via
Marina #218, Marina Del Rey, Calif.
90291.

79th Airdrome Sqdn., 5th AF

June 29-July 1, Hotel DeSoto Hilton,
Savannah, Ga. Other airdrome and in-
terested persons. Contact: Fred Hitch-
cock, 29 Blueberry Hill Lane, Sudbury,
Mass. 01776. Phone: (617) 443-6679.

80th Fighter Group
“Burma Banshees reunion May 18-20,
1979. Sheppard AFB, Tex. Updating ad-

dresses. Contact: in the East, Bradfo
P. Shuman, Pepperidge Farm, In«
Downingtown, Pa. 19335; in the We:
George F. Schlagel, Tiffany Texti
Corp., 9930 Pioneer Blvd., Suite 101!
Santa Fe Springs, Calif. 90670.

97th Bomb Group/Cadet Class 42-A
Combined reunion, June 15-18, Litt
Rock AFB, Ark. Contact: Lt. Col. Pe
Magness, RR 1, Box 156, Toltec Rc
England, Ark. 72046. Phone: (501) 96
9348.

100th Bomb Group

And allied units, 8th AF, WW II, Jur
14-17, Menger Hotel, San Antonio, Te.
Contact: Don Merten, 413 Fenwick, Sa
Antonio, Tex. 78239. Phone: (512) 65!
0687.

325th Fighter Group

“Checkertail Clan,” WW II, June 14-1
Cocoa Beach, Fla. Contact: Dan F. Pe
rod, 69 Keswick Ave., Pittsburgh, F
15202. Phone: (412) 766-6190.

Jolly Green Rescue Forces

April 20-21, 1979, Ramada Inn, Ft. Wi
ton Beach, Fla. Contact: Col. Ed M
dica, 222 Sotir Ave., Ft. Walton Beac
Fla. 32548. Phone: (904) 863-1959.

417th Bomb Group |
Southwest Pacific, WW Il. June 22-2.
1979, Barksdale AFB, La. Contac
Glenn E. Clark, 1705 Bradley St., Bos
sier City, La. 71112, Phone: (318) 74¢
8570 or 746-7731.

434th Bomb Sqdn., 12th BG (M)
34th reunion, June 27-July 1, Phoent:
Ariz. Contact: Buck Hoag, 3345 I
Cholla St., Phoenix, Ariz. 85028.

456th Bomb Group

4th reunlon, June 21-24, Royal Sonest
Hotel, New Orleans, La. Other group
in 304th Bomb Wing or 15th AF we
come. Contact: James F. Watkins, 1141
Minor Dr., Kansas Clty, Mo. 64114,

482d Service Sqdn, 8th SG
May 4-8, Williamsburg, Va., in conjunc
tion with 11th Service Sqdn. Contac
John J. (Jack) Heckler, 76 East Harbc
Dr., Teaticket, Mass. 02536.

490th Bomb Group (H)

And associated units, serving at Ey
Suffolk, England 1944-45. May 30—Juns .
Fort Worth, Tex. Contacti: Asa L. Phelp:
2701 Handley Dr. N, Fort Worth, Te:
76112, Phone: (817) 451-4586.

511th Fighter Bomber Sqdn., 405th FB
May 11-15, in conjunction with P-4
Thunderbolt Pilots Assoclation, Sher:
ton-Universal Hotel, Los Angeles, Call
Members of 511th FBS during 19444
WW II. Contact: George W. Janovitz, 22
Azalea Ct., Fairfield, Calif. 84633. Phon:
(707) 422-4429.
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In May. AIR FORCE Maga-
ine will publish its annual Air
orce Almanac issue ., . the
irgest and most authoritative
oference work on the US Air
orce. The 1979 issue will
iclude reports, organization
harts, and statistical data on
e Air Force Commands and
gencies; a Guide to Air Force

and Air National Guard bases
worldwide. USAF and NASA
R&D facilities: and expanded
data on Air Force budgets,
personnel, aircraft inventory,
flying hours and procurement

.plus special articles by the
Secretary of the Air Force and
the Chief of Staff, and the
Chief Master Sergeant of the
Air Foree

A Gallery of USAF Weapons
is being prepared by the staff
ot "Jane s All the World's Air-
craft” with comprehensive de-
scriptions and photographs of
all USAF aircraft and missiles

This issue will be a most
valuable desktop reference,
consulted many times during
the year by decision-makers in
the Air Force, government and
the aerospace industry.

You are invited to partici-
pate in this important issue
with yuur ddverlising,

Closing for advertising
reservations is March 23,
copy by April 4.

ARFORCE

e




SOUND STAGE
FOR THE WORLD’S
NEWEST TACTICAL
ECM AIRCRAFT.

You're looking at the USAF
EF-111 tactical jamming system
getting a total EW system check-
out in Grumman’s anechoic
chamber. Suspended in the
chamber, the aircraft is com-
pletely isolated from the “outside
world" so thal il can be fine
tuned for its operational envi-
ronmenlL.

You're looking at the only
USAF-clestined laclical aircraft
dedicated specifically to elec-
tronic counlermeasures.

You're also seeing the best
answer to the other side’s devel-
opment of the densest thicket
of electronic defenses found
anywhere in the world.

EF-111 can overwhelm and
blind such defenses. And even if
multiple, hostile radars switch
to a variety of frequencies, the
EF-111's jamming capabilities
can handle them immediately.

EF-111 can accompany any

strike aircraft. Take any mission,
from close air support to deep
penetration.

Finally, the EF-111 is adapt-
able. Its electronic systems can
be converted quickly to counter
new threats as they develop.



EF-111 is just one illustra-
on of our capability to design,
1anage and integrate total
ystems.

It is also another example
f how we work to provide real
nswers to real needs.

Grumman Aerospace Corpo-
ration, Bethpage, Long Island,
New York 11714.

GRUMMAN

The reliable source




InFocus...

BY EDGAR ULSAMER, SENIOR EDITOR

Washington, D. C., Feb. 5
USAF’s MX Report

Air Force Chief of Staff Gen. Lew
Allen, Jr., recently responded to a
congressional request for informa-
tion about ICBM vulnerability and
the future of the strategic triad with
a nine-page letter marked by can-
dor and thoroughness. Addressed to
Chairman Melvin Price of the House
Armed Services Committee, General
Allen’s letter affirmed that the Air
Force s ready for and has recom-
mended to the Secretary of Defense
full-scale engineering development
of the MX missile and its basing
mode.

“During the past year, we have
carried on an intense review of
numerous alternative basing options
and concluded that, from military
and technical viewpoints, the verti-
cal shelter, multiple protective struc-
ture (MPS) system (formerly referred
to as multiple aimpoint, or MAP)
represents the best means to assure
ICBM survivability. Most scientific
advisory groups who have studied
the problem in depth agree with this
conclusion,” General Allen told
Congress.

Pointing out that the Air Force,
therefore, recommended go-ahead
on the MX program with this basing
mode in FY '79, General Allen re-
ported that because of concerns at
higher levels of government about
the compatibility of MPS with SALT
verification standards and its basic
survivability, the Air Force was “di-
rected to examine further a variant of
the airmobile concept. [See p. 14,
January '79 issue.] In addition, we
are to continue R&D on both the MX
missile and MPS basing,” General
Allen wrote.

While MPS survivability—a func-
tion of hiding the ICBM in shellgame
fashion—poses challenges, General
Allen assured Congress that “we
have evolved a concept for MPS
using countermeasures and opera-
tional procedures which we believe
will provide high confidence that
location uncertainty and conceal-
ment will be maintalned.”

Chairman Price asked if the So-

viets’ adoption of MPS would in-
crease their opportunity for secretly
producing and storing substantial
numbers of ICBMs. General Allen
replied that ‘‘this worrisome possi-
bility has confronted us for many
years and will continue to exist until
we succeed in establishing verifiable
limits on strategic missile produc-
lion, inventory, and ultimate disposi-
tion, perhaps within SALT lll. There
is no justification for linking the
problems of Soviet breakout solely
to an MFPS system. While the muitipie
protective structures might offer a
convenient deployment site, the So-
viets would almost certainly be bet-
ter able to pull off such a potentially
sensitive deception operation by de-
ploying their extra ICBMs in remote
areas which would be under less
careful and continuous scrutiny than
an MPS deployment area.”

An MPS system of about 4,500
vertical shelters, if developed by
USAF in accord with environmental
impact procedures and in step-by-
step fashion, could be fully opera-
tional about eleven years after the
go-ahead decision. Developing the
missile itself—the program’s basic
pacing factor—and its full-scale de-
ployment would take at least twelve
years, or an additional year if MX is
to be fully common with the Navy's
new D-5 SLBM, General Allen dis-
closed. (USAF's definition of 10C
[Initial Operational Capability] is ten
missiles and 200 shelters in opera-
tion. Another five years would be re-
quired to deploy the full complement
of MX missiles.)

On the other hand, “modifying
a Minuteman |11l for deployment in
vertical shelters requires only about
two years; consequently the pacing
item in this case would be develop-
ment and deployment of the basing
mode .. . ,"” he asserted.

General Allen also reported that
the Air Force will continue some
work on the hybrid, covered trench
basing mode to provide a backup
option and a “degree of I0C protec-
tion should unforeseeable problems
arise with the vertical shelters."”

The most salient aspect of the Air

Force position is the letter's polit
rejection of the Administration's
contention that MPS or any othe
ICBM basing mode requires furthe
research before a program go
ahead.

The office of the Under Secretan
of Defense for Research and Engi
neering had reviewed, initialed, ant
returned without criticism a copy o
the Air Force letter before it was sen
to Chairman Price. Yet, after the let
ter was published, Under Secretan
William J. Perry strongly criticizec
it. Dr. Perry’'s action came afte
he and Secretary Brown reportedl
were told by President Jimmy Carte
that MPS was not acceptable. Highl!
placed congressional sources clalr
that the meeting between the Pres’
dent and the two Defense official
was “heated.” !

FY '80 Defense Budget

The Defense Budget for FY '8
amounts to $135 billion in TOA (Tot:
Obligational Authority, or funds obl
gated but not necessarily spent in
given year), and $122.7 billion in ouf
lays (i.e., actual spending). The re
quest went to Congress along witl
a FY '79 supplemental request fo
$2.2 billion, Based on FY '79 totals
including the supplemental, the new
budget in constant dollars reflects
an increase of 1.7 percent in TOZ
and of 3.1 percent in outlays over the
preceding year. Defense Secretan
Harold Brown said the new budge
signals “President Carter’s determi
nation to counter the Soviet militan
buildup and to fulfill his pledge tc
NATO to increase US defense spend
ing by three percent per annum il
real terms.”

The FY '80 defense budget repre
sents 4.9 percent of the Gross Na
tional Product (GNP), unchange«
from the previous year but consider
ably lower than in 1964, the last yea
before the Vietnam War buildug
when it was eight percent. Defens:
accounts for about twenty-three pe!
cent of all federal outlays, a slightl
larger share than in the two preced
ing years but still considerably lowe
than the 41.8 percent value of 196

Of the three services, the Air Forc
scored the greatest gain—up by $1.
billion in constant dollars from F
'79—but stili trails the Navy's budge
of $44 billion by $5 billion. Th
Army’s new budget is $34 billion. Th
Air Force is taking cuts in bot
active-duty military personnel—
down by about 4,000 slots to 559,00
—and direct-hire civilians, by 7,0C
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“Vought 1s applymg proven leadership
to the next generation of tactical aircraft.”

“Providing greater support
for ground and sea-based
forces in the face of increas-
ingly sophisticated defenses
presents some real challenges
to today’s tactical aircraft.

“As a result, some planners
now advocate the use of
guided missiles for the tactical
aircraft role. Nevertheless,
human decision-making power

Senior Vice-President at the point of conflict often
Vought Corporation provides the key to victory;
strong argument in favor of tactical aircraft’s con-
inued use.
ircraft must be made effective and sur-
vwable, but ways of achieving these
,'oals vary.’
: “In general, two avenues to weapons system selec-
ion are open: quality or quantity. Produce relatively
small numbers of highly sophisticated aircraft at high
cost per unit. Or, build a great many less-expensive
aircraft to achieve mission goals by sheer weight
of numbers. It is indeed rare for one aircraft to fit
both categories.

“Whichever course the United States and its
NATO allies choose, it is critical that existing forces
be maintained at peak combat readiness and that the
technologies required for both types of systems be
advanced.

“At Vought we’re examining all aspects of aircraft
effectiveness, including both Navy and Air Force
requirements for tactical aircraft training systems,
small-ship prerogatives like projected Navy V/STOL's,
plus highly-effective methods of using existing, proven
systems at very low cost.

ught’s combat-ready A-7 provides the rare
combination of sophistication and relatively
low cost. It also serves as a working model for
the development of advanced features valuable
to the next generation of aircraft.”

“The A-7 set the pace for automatic navigation and
weapons delivery systems, and its weapons-carrying
and long-duration flight capabilities are unquestioned.
[t is extremely cost-effective and offers superbly well-
halanced mission functions.

“Most significantly, it has a vastly extended airframe
fatigue life to accommodate continued low-cost modern-
ization and modification. As a result, its operational
capability and survivability are being constantly
enhanced.

“Forward Looking Infrared Radar (FLIR), for

Bol; Buzard

44

example, now provides a night target scene on the
aircraft’s Head-Up Display which is virtually identical to
that viewed in daylight.

“Automatic Maneuvering Flaps also are being added
to significantly improve performance. And a pod-
mounted 30 mm gun has been tested with excellent
results. A pair of these added to the existing internal
20 mm makes the aircraft a potent tank killer.

“With these and other advances, such as laser hard-
ening, fiber optics, and lightweight composites, the A-7
leads the way to a new generation of aircraft with great
survival advantages: sophisticated technology at a cost
that allows for quantity as well.

USAI' Vought A 7D witha podded 30mrn Qerlikon Gun
0 matter how well it performs or how
‘smart’ its systems are, the attack aircraft
will always require a well-trained pilot.”

“The need for fully-integrated combat training in-
creases with every technological advance. That's one
reason Vought is building two-place trainer-attack
TA-7C’s for the Navy through low-cost conversion of
existing single-seat A-7's.

“It’s also why we’re deep into a new training pack-
age concept called the Undergraduate Pilot Training
System (UPTY), designed to serve the U.S. Navy and
many other potential markets. The system calls for a
new fixed-wing jet trainer known as VTX, plus the
most comprehensive program yet of ground school,
combat simulator training, and flight operations to pre-
pare graduates for assuming duties in advanced aircraft
with minimum transition.

“This is just one more example of Vought's commit-
ment to aircraft programs and the pilots who fly our
products. They’re both part of our heritage. And we’re
ready for the next generation with aircraft that are cost-
effective, sophisticated, and best suited to their mission.”

YOUS R oo

Applying managementto technology
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~ Right now, Beech Aircraft Cor

poration is condugting a Qualifica-
on Up

tional Test
T&E) Pro

and Evalua-

tion (¢ to

the
sile traiming target for the U.S. Air
Force.

It’s already in service with the
U.S. Army as a primary subsonic
training target for missile test and
evaluation.

This swepl-wing variable
speed target can be surface
launched from a zero length launch-
cr with rocket booster assistance.
It operates by remote ground con-
trol at speeds from 250 to 500
knots and at altitudes from sea
level to 40,000 feet. Endurance
may extend up to 3%2 hours. And
maneuverabhility has heen demon-
strated at 6gs.

Developed ifically as a re-
usable target vehicle, the MQM-
107 can be recovered on command
with a two-stage parachute system.
The target nose cone is engineered
to reduce impact damage on re-

OOVQIX.“
d with a total external pay-
load of 500 pounds, the MQM-10
airframe is capable of carrying both
radar and augmentation sys
tems, scoring systems, countermea-
sure devices, tow targets and gun-
nery banners.

elr,tin e' .'II.'I ML

OM-107 as i a-lor mi

low initial cost, reusabili
maintenance requirements, and to-
tal Beech product support combine
to make it one of the most cost-
effective target systems in any mili-
tary inventory.
For further information,
%lgase call or write E.C. Nikkel,
ice President— Aerospace Pro-

grams.

@ecchcrztft

Beech Aircraft Corporation

Above all, the MQM-107's Wichita, Kansas 67201 » Phone (316) 681-8175



nFocus..

> 227,000. Air . National Guard
trength remains level at 93,000
thile the Air Force Reserve climbs
y about 1,000 spaces to 57,000.

Defense-wide, active-duty military
nanpower remains level at 2,050,-
00, but Reserve strengths decline
iy about 12,000, and civilian man-
iower drops by 13,000. Defense
elated employment in industry is ex-
iected to rise by about 120,000 to
ust below 2,000,000 as a result of the
lew budget.

The FY '80 budget as well as the
upplemental—presumably for rea-
ons related to the impending SALT

accord—provides for some growth
| strategic forces and the intelli-
ence and communications sector.
unds for strategic systems and
yrces climb to $10.8 billion—com-
ared to $9.1 billion in FY '79 and
10.3 billion in FY '78 (both in con-
tant dollars)—and include money
or another Trident SSBN and in-
sreased spending on the MX mod-
irn, survivably based ICBM, and the
lir-launched cruise missile (ALCM).
he combined total sought for MX is
lose to one billion dollars. The
sorresponding figure for ALCM is
slightly more than half a billion
jollars.

Strategic missile force levels re-
nain constant at 450 Minuteman Il
CBMs, 550 Minuteman llls, fifty-four
[itans, and 656 Polaris/Poseidon
3LBMs. The number of B-52 and
-B-111 squadrons remains un-
>hanged at twenty-five, and includes
316 B-52s and sixty FB-111s. The
1ew budget allocates $5 million to
Air Force RDT&E for a “‘new manned
yomber” and continues evaluation
f the B-1 through test-flights and
other R&D.

Testifying on the budget request
vefore the Senate Armed Services
Committee, SAC’'s Commander in
Chief, Gen. Richard H. Ellis, under-
scored the importance of replacing
he aging B-52 fleet “at some point
n the future.” A near-term solution
‘to the penetrating bomber prob-
em is to modify our existing FB-
|11s and F-111Ds into more effective
iircraft. With a vigorous program,
ve could have stretched, reengined
‘B-111s operational in slightly over
hree years from program start,” he
old the committee.

While the new budget includes

no funds for modifying the FB-111,
SAC’s Commander in Chief told the
committee that Dr. William J. Perry,
Jr.,, Under Secretary of Defense
for Research and Engineering, and
USAF Chief of Staff Gen. Lew Allen,
Jr., had “assured” him that such a
program “will be given full con-
sideration in the FY ’'81 budget
which is [now] in preparation.”

General-purpose forces—at $50
billion—once again are the single
largest item in the new budget even
though the corresponding total in
FY '79 was higher by about $300
million. The Air Force's long-sought
goal of bringing the twenty-six
fighter wings in its active force up
to full strength will move closer to
realization during FY ’80, but won't
be completed until FY '81. During
FY '80 four F-4 squadrons will be
replaced and the tactical force
augmented by two F-15 squadrons,
two A-10 squadrons, and three F-16
squadrons. All told, the Air Force
is authorized to buy 388 new air-
craft. FY '80 procurement of F-15s
is down by eighteen and totals
sixty units, while the F-16 buy in-
creases from 145 to 175. The A-10
buy remains level at 144 aircraft.
Other aircraft procurement includes
four KC-10 Advanced Tanker/Cargo
aircraft, three E-3A AWACS, and two
TR-1s, a new reconnaissance air-
craft derived from the U-2.

Flying hours, once again, are
curtailed severely and remain “at
the minimum required to maintain
an acceptable level of readiness
and well below the desired level.
While the FY ’80 flying-hour pro-
gram contains a small growth over
the FY '79 program, this growth is
due primarily to a slightly larger
aircraft inventory and undergradu-
ate pilot training rates. It does not
represent an increase in readiness
training. In fact, the flying-hour pro-
grams of many weapon systems
have been reduced,” the Depart-
ment of the Air Force reported to
Congress.

The combined force level of the
Air Force Reserve and the Air
National Guard goes up from 102
fighter/attack wing equivalents to
eleven wing equivalents.

Somewhat surprisingly, the Ma-
rine Corps’ AV-8B Improved Har-
rier V/STOL R&D program was
terminated. Instead, Secretary
Brown announced, the Navy will
pursue R&D of “more advanced
[V/STOL] designs” that could be
used by more than one service.

To nobody's surprise, the Ad-
ministration made good on last
year's promise to seek $1,624 mil-
lion for a conventionally powered
(CCV) aircraft carrier to replace
the larger, nuclear-powered carrier
that Congress added to last year’s
budget. That add-on caused Presi-
dent Carter to veto the FY '79 De-
fense Authorization bill—an action
that the House of Representatives
subsequently sustained. The pro-
posed new carrier, approximately
912 feet long, is scaled down to
about two-thirds of the capacity
of the Kitty Hawk-class nuclear-
powered carriers—about fifty-five
aircraft vs. ninety—and will be able
to accommodate all aircraft, includ-
ing future V/STOL designs, in the
Navy's inventory.

Research, Development, Test and
Evaluation (RDT&E) is budgeted at
$13.6 billion—the same as last year.
These funds, Dr. Brown asserted,
"will provide a strengthened tech-
nology base, a vigorous modern-
ization of our strategic forces, and
continued development of a number
of key tactical programs to support
our commitment to our European
allies through NATO.”

The Defense Department’s long-
term budget forecast, calculated in
constant dollars and expressed in
TOA, envisions an FY ’'84 budget
level of $150.5 billion, involving real
growth factors of 2.2 percent in
1981 and 1982, and 3.1 percent in
1983 and 1984. The forecast for out-
lays envisions a more or less even
growth of about three percent an-
nually, and FY 84 outlays of $138.4
billion.

Looked at in a historic context,
two factors stand out. Measured
against the Administration’s prior
long-range budget forecasts, in 1977
and 1978, the new budget falls sig-
nificantly short. In TOA, the 1977
forecast for the FY '80 budget was
$146 billion, or more than $10
billion greater than now requested.
In outlays, the comparable shortfall
is more than $11 billion.

Lastly, one of the most conse-
quential flaws of the new budget is
the proposed continuation of the
5.5 percent pay cap for DoD military
and civilian personnel, coupled with
forecast pay raises of 5.25, 5.0, 4.75
and 4.5 percent, respectively, for the
subsequent four fiscal years. It
would seem a safe bet that the im-
pact of this policy on the all-volun-
teer force will be major and nega-
tive.
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North Korean Military Growth

Largely because of persistent
congressional pressure, the White
House instructed the Central In-
telligence Agency to conduct a be-
lated reexamination of North Korea’s
burgeoning military might. The re-
sults of this in-depth analysis re-
portedly contradict broadly the
superficial, optimistic assessments
used by the Administration to justify
the continuing withdrawal of US
ground troops—a move President
Jimmy Carter espoused during the
1976 election campaign.

The new study, “briefed” to the
President and Secretary of Defense
Harold Brown in December 1978,
was germinated in part through
painstaking research and fact-find-
ing visits to the Far East a year ago
by the Investigative Subcommittee
of the House Armed Services Com-
mittee as well as subsequent inde-
pendent analyses by the US Army.
As Rep. Robin L. Beard (R-Teni.)
pointed out to this writer, it is ironic
and alarming thal lhe US would
start the withdrawal of ground
troops from South Korea and then,
ex post facto, decide to conduct
an intelligence study to determine
whether or not the military power
balance juslifies the falt accompll.

The chairman of the subcommit-
tee—Rep. Samuel S. Stratton (D-
N. Y.)—and Mr. Beard, its ranking
Republican member, urged Presi-
dent Carter in a joint letter dated
January 3, 1979, “that you immedi-
ately defer any further withdrawal
of US troops from South Korea until
the Armed Services Committee can
evaluate the full significance and
long-range implications of this new
information for America’s national
security posture in the Far East.”

The letter pointed out that the
reputedly “new information” corre-
sponds ‘“‘with everything presented
to our subcommittee on this subject
over the past year and a half, not
only from US military officials fa-
miliar with the Korean balance of
forces, but from responsible offi-
cials of allied nations stationed in
the Far East as well.”

The two congressmen informed
the President that “'the new, disturb-
ing information [about North Korea’s
growing arsenal] has never been pre-
sented to our subcommittee or to the

full commitee” and they, therefore,
requested that “you direct the CIA
and DIA to give us these estimates
without further delay.”

Washington Observations

® Several recent developments
will figure prominently in the Sen-
ate’s coming SALT Il review. At
about the time a meeting on SALT
Il between Secretary of State Cyrus
Vance and Soviet Minister of For-
eign Affairs Andrei A. Gromyko got
under way late in December 1978,
the Soviets conducted another fully
encrypted test flight of the newest
version of their SS-18 ICBM. US
analysts now believe that the SS-18
used in the encrypted test flight was
not the so-called “Mod 4,” ten-
warhead system but a still newer
design whose features are being
concealed deliberately from the US.

Secondly, there is strong evi-
dence that the US SALT negotiators
either didn’t mention to their Soviet
counterparts that the MPS ICBM
basing mode would use multiple
“vertical shelters,” or that the So-
viets rejected vertical shelters in
combination with a mobile depioy-
ment scheme. It seems doubtful
thal the Adminlistration, at this late
date, can get the Soviets to accept
MPS under SALT Il. If this question
is not resolved, the very basis of
SALT Il, and the prospects of Sen-
ate ratification of the accord, be-
come questionable.

The loss of US intelligence facil-
ities in Iran puts in question this
country’s ability to verify Soviet
compliance with SALT Il so far as
important ICBM test flights are
concerned. Without these ground-
based sensors—some of them may
remain operational in Turkey but
are of limited “reach’”—the US is
unable to monitor and assess the
performance of the first two stages
of Soviet ICBM test flights. This
country’s other NTM systems (Na-
tional Technical Means of verifica-
tion, in the main space-based) don't
“see” the missile until its third and
final stage ignites. But in order to
establish throw-weight, it is essen-
tial to have knowledge of spe-
cific propellant impulse and other
vital factors of the performance
of the first two stages.

As disclosed here last month, the
Soviet Backfire bomber, following
detailed in-flight assessment by a
USAF EC-135, clearly emerges as
a design stressed for two Gs, not
four Gs as originally claimed by the

ClIA. Because of the new inform:
tion, the CIA has now revised uj
wards its estimate of Backfire
range. Also, when asked by a men
ber of the House Armed Service
Committee about Soviet develoj
ment of long-range cruise missile
for use on Backfire, Secretary Brow
acknowledged that the Soviel
“have some new ones under dt
velopment,” and added: “If the
equip a Backfire bomber with

cruise missile of more than 6C
kilometers’ range, then it is counte
as a heavy bomber in the aggregal
and in the sublimit” specified k
SALT.

® State Department and Arm
Control and Disarmament Agenc
planners now expect that a Con
prehensive Test Ban (CTB) trea
will be concluded before the end
this year. The US probably will i
sist that all work on inertial confin
ment fusion—attempts to achie
fusion power by means of partic
beam, electron beam, and hig
energy lasers—be barred und
CTB because the lines betwee
weapons technology and powt
generation in this field becom
blurred.

e US-Soviet talks on bannih
antisatellite (ASAT) weapons hav
resumed in Bern, Switzerland, wit
the US now favoring the positio
that dismantling the existing opel
ational weapons could be verifie
through “cooperative measures,
including on-site inspection.

® Recent Soviet underground nt
clear weapons tests at Novay
Zemlya island resulted in “venting
radioactive debris into the atmos
phere. This is a violation of the tes
ban treaty, under which the U
agreed to conduct no weapons test
that would vent either radioactiv
gases or debris, while the Soviet
consented only to stop the releas
of debris.

® The February issue of The Bu
letin of American Scientists dis
closes in a report by Donald F
Westervelt, a prominent nuclez
physicist, that the 1958-61 more
torium on nuclear weapons testin
put some thermonuclear weapon
in jeopardy because the rate
radioactive decay of certain ele
ments in their fission devices ha
been underestimated. Subsequer
tests ‘showed that these effect
had been so severely underest
mated that a cloud of then-unknow
proportions immediately fell ove
many of our weapons.” |
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We've added a new dimension to C4

COST-EFFECTIVENESS

It all began with Command and Control. Then it was
Command, Control and Communications. Of late, we
have been hearing a great deal about C*—Command,
Control, Communications and Computers. While it may
be a new concept to some, we at SPERRY UNIVAC De-
fense Systems have been aware of that concept for
twenty years or more.

We have, in fact, taken that concept one step further by
adding yet another C-Dimension—a dedication to COST-
EFFECTIVENESS. When we say “cost-effective”, we
don't mean just low initial bid. We are as concerned with
maintenance, operational, software and, in fact, all life-
| cycle costs as much (if not more) than competition. But
one of the main reasons for our outstanding cost-effec-
tiveness in computer-based systems is that we listen
carefully to our customers. Our 25 years of digital sys-
tems experience qualifies us to :

better understand their require-
ments; to see beyond the “here
and now" to solve their problems.
A case in point is our contribution
to the FAA's ARTS-III air traffic
+ control system now in operation
in 64 sites across the country.

SPERRYS

This system performed to specification from the outset,
gaining the confidence of both controllers and pilots. But
as greater demands were placed on ARTS-II, the FAA
was able to enhance the original system with Minimum
Safe Altitude Warning (MSAW) capability and Conflict
Alert system at considerable savings in time, effort, man-
power and money. An expansion capability we built in to
the system at the outset of the program.

SPERRY UNIVAC Defense Systems also has a capability
that includes a unique know-how in merging hardware,
software and people into cost-effective programs. Take
our work on the S-3A ASW avionics system, for example.
Our in-depth risk analysis enabled the project team to
determine hardware/firmware/software “trade-offs"
within more realistic modes than others might offer. As
you know, the S-3A was delivered on schedule and with-
in budget.

Dedication to cost-effectiveness
such as this is the "something
extra” our customers have come
to expect of us. We stake our
reputation on it. We're SPERRY
UNIVAC Defense Systems,
Univac Park, St. Paul, MN 55165.

UNIVAC

DEFENSE SYSTEMS

The “On Time—-0On Target” Company
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By William P. Schlitz, ASSISTANT MANAGING EDITOR

Washington, D. C., Feb. 6
% In this era of cordiality between
Mainland China and the US, an
agreement was reached late in
1978 on the first cooperative space
venture for the two nations. (The
Chinese are keenly interested in
modern technology: Last year, a
high-level group of space experts
studied Japan’s space facilities and
programs. At the conclusion of their
visit, one official said that China
plans to use foreign technology to
“speed up our own development.
. . . For this purpose, we plan to
send as many scientists, engineers,
researchers, and exchange students
overseas as possible.” (For a report

on China’s fledgling space program,
see January '79 issue, p. 20.)

The “informal’ agreement arrived
at by the Chinese and US delega-
tions focused on the development
of a civil communications system
for the People’s Republic of China.
Involved will be the purchasc of a
US satellite system, including
ground-receiving and distribution
equipment, with the US undertaking
launch operations.

The Chinese also want to acquire
a ground station capable of receiv-
ing earth-resources data from the
US’s Landsat sensing satellites, in-
cluding the Landsat-D currently
under development.

An F-5E Tiger Il intended for the Swiss Air Force is unloaded from a C-5 following

the giant transport's flight from McClellan AFB, Calif., to Emmen AB near Lucerne. I
was the first visit of a C-5 to Switzerland. The Swiss have ordered sixty-six F-5Es and
six F-5F two-place tactical fighters. Initial deliveries are ahead of schedule and "the
Swiss Air Force is very pleased with the new aircraft,” the Swiss government said in

a recent message to USAF, prime contractor Northrop Corp., and engine manufacturer
GE. The first twenty-nine flights of F-5s were logged "without writing up a single

squawk,” the message read.

Both sides agreed to further tall
to “consider other forms of ci\
space cooperation that could be ¢
mutual interest and benefit.”

In conjunction with the Washin¢
ton discussions, the Chinese del
gation visited several NASA centel
and US aerospace industrial faci
ities.

% In another action involving th
People’s Republic of China, Pa
American World Airways has sougl
CAB approval to provide thrice
weekly round-trip flights betwee
the US and Mainland China. On
flight would operate nonstop be
tween San Francisco and Pekint
and the other two would be extel
sions of Pan Am’s current nonstc
service between San Francisco ar
Hong Kong.

Pan Am service to China dat
back to 1937, when the airline pi
neered the transpacific flights of |
famed China Clippers. Some se
vice to the mainland continued eve
during the war years, but ende
with the severance of diplomat
relations in 1949.

Pan Am has also asked the CA
for permission to fly from Lo
Angeles, San Francisco, Seattle
Honolulu, Chicago, Houston, Wast
ington-Baltimore, New York-Newarl
and Miami to Shanghai, Cantor
Peking, and Sian via intermediat
points in the Pacific.

According to Pan Am, which flie
Boeing 747SPs, it is the only U
carrier capable of nonstop opers
tions between the continental U.
and the PRC. Its wholly owne
subsidiary, Inter-Continental Hotel:
has agreed to assist in the expar
sion of tourism facilities and th
construction of hotels in the PRC

% USAF’s new E-3A Sentry warn
ing and control system aircraft ha
been in the news recently: In De
cember, NATO defense minister
agreed to purchase eighteen US
built AWACS aircraft for use in Et
rope and, in January, Air Forc
E-3As began flying operational mi:
sions over CONUS (see Februar
issue, p. 18).

AWACS'’s radar, now capable ¢
guarding against low- or high-leve
attack and providing early warnin
of enemy aircraft movements, |
being modified to give it a maritim
surveillance capability.

Under contract to Boeing Aerc
space Co., E-3A prime contracto
Westinghouse Electric Corp.’s De
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fense and Electronic Systems Cen-
ter, Baltimore, Md., is modifying
AWACS radar systems to give them
the ability to detect ships at anchor
or track them if moving, either at
sea or near shorelines.

A modified radar is slated for
flight tests aboard an E-3A this
coming summer, with incorporation
of the maritime surveillance capa-
bility in the twenty-fifth production
radar unit scheduled for delivery to
the Air Force in 1981. Essentially,
the maritime surveillance mode of
the radar scans with a very short
pulse “to provide the high resolu-
tion necessary to detect moving and
anchored surface ships,” Westing-
house sald.

* A specially modified and
equipped Boeing 747—dubbed
E-4B—has been delivered to Offutt
AFB, Neb., for extensive operational
testing. The E-4B is an upgraded
version of the E-4A National Emer-
gency Airborne Command Post
(NEACP).

The plane is to undergo more
than 130 hours of flight tests by per-

This scale model is the subject of wind-tunnel tests at AFSC’s Arnold Engineering
Jevelopment Cenler, Arnold AFS, Tenn., in the long-term effort to develop an

advanced jet fighter-interceptor. Such a plane could cruise at Mach 4.5 (3,000 mph;
4,827 km/hr.). The “parasol” shape of the wing is crucial, in that high pressures behind
the shock wave slanting back from the aircraft's nose "impinge’ on the wing’s
wunderside, creating lift. Additional thrust is also produced, in turn, as the curved wing
reflects pressure under the aft fuselage.

NASA’s Fiscal Year 1980 Budget

The NASA budget for FY '80, reflecting President
Carter's focus on earth applications rather than space
exploration, falls $300 million short of NASA's ariginal
request.

NASA's annual budget message on January 22 asked
Congress for $4.7 billion. This represents an increase
of some $160 million over FY '79, but because it falls
short of the expected inflation rate for the period,
represents less money in real terms than the amended
FY '79 budget.

The President's Office of Management and Budget,
for policy and economy reasons, cut eight new projects
and $300 million from NASA's original request,

NASA Administrator Robert A. Frosch told newsmen
that he was not very proud of the “stringent” budget. He
said the budget not only does not accommodate new
programs, but a total of 674 employees at NASA Head-
quarters and ten field centers will have to be cut. :

The budget provides increased funds for the explora-
tion of space, for practical applications of space to
problems on earth, and for the advancement of aero-
nautical and space technology.

Money for the Space Shuttle, however, was cut from
$1.6 billion in FY '79 to $1.4 billion in Fiscal '80, re-
flecting an Administration move to hold costs down
by slipping launch schedules. Overall, the Space
Transportation Systems account is budgeted at $1.9
billion in FY '80, compared to $2.1 billion In the cur-
rent fiscal year.

The current schedule calls for the first orbital test
flight of the Shuttle on November 19, 1879. (See also p.

30.) A total of fourteen space launches is scheduled
by NASA in calendar 1979, as compared to twenty in
1978. The US, including thirteen military space shots,
had a total of thirty-three space launches in 1978. The
Soviet Union, by comparison, completed eighty-seven
space missions in 1978, of which sixty-four were
military launches.

The budget provides a growth of some $100 million,
for a total of $601 million, for space science. Projects
funded include the Space Telescope, the Galileo
orbiter and probe of Jupiter, the third High Energy
Astronomical Observatory, Spacelab, the Solar Polar
Flight and Solar Maximum Mission, and the Infrared
Astronomy Satellite.

NASA has asked for more money to reenter the
field of communications satellite research and develop-
ment. It will concentrate on the development of the
technology required to increase the usable capacity of
the radio frequency spectrum for communication
satellites in geosynchrenous orbit, including the
development of multibeam antennas and on-board
switching techniques.

For aeronautics, NASA has asked for a fourteen
percent increase, to $300 million. Programs are de-
signed to improve aircraft performance, safety, and
economy while reducing energy requirements and
adverse environmental effects. Mr. Frosch said the
research would support the Defense Department's
efforts at maintaining the superiority of US military
aircraft over those of other nations.

—BONNER DAY
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SCIENCE. “SCOPE

Hughes is one of two AMRAAM finalists selected by the Joint System Program
Office at Eglin Air Force Base to participate in the validation phase of the
Advanced MediurrRange Air-to-Air Missile program. The Hughes design provides
track-while-scan, multi-shot, and launch-and-leave capabilities, even against
severe electronic countermeasures. AMRAAM will replace the AIM-7 Sparrow, now
in use with the U.S. Air Force and U.S. Navy. It will outperform Sparrow. yet
be half the size and weight, and cost less. AMRAAM will be used with the F-14,
F-15, F-16, and F/A-18 aircraft. The validation phase is expected to last 33
months, at which time the winning design will be carried into full-scale engi-
neering development.

The ability of U.S. Roland to withstand the roughest operating conditions while
the fire unit i1s on the move was tested at Aberdeen Proving Ground, Md. The
unit was taken over a rough track with its radar operating. Tests of the XM-975
tracked vehicle carrying the Roland all-weather air defense system included
maneuverability, braking, noise level, and safety. Roland suffered no major
problems during 1935 kilometers of road tests, or when subjected to the impact
of railroad switching. Roland is the first European-designed weapons system
to be adopted for use by U.S. troops. It is being built for the Army by Hughes
and principal subcontractor, Boeing Aerospace Co., under license from Euro-
missile, a joint venture of Messerschmitt-Boelkow-Blohm of West Germany and SNI
Aerospatiale of France.

Neither darkness, smoke, nor haze will deter a new imaging infrared missile
seeker from picking out targets on the ground. The sensor, by detecting very
small differences in heat radiated by objects, produces TV-like imagery on a
cockpit display so the pilot or crew member can lock on the target. After the
missile has been fired, the pilot is free to engage a second target or take
evasive action while the missile homes on the first target. Developed by Hughes
under a joint Air Force/Navy program, the seeker has been flight-tested in the
U.S. Air Force Maverick air-to-ground missile and the U.S. Navy Walleye glide
weapon., It also is compatible with the Air Force GBU-15 glide bomb.

The U.S. Navy has awarded a Hughes subsidiary a contract to build and cperate a
worldwide satellite communications system. The system, known as LEASAT, will
consist of four satellites and ground equipment supplied by Hughes. It will
augment the Navy's fleet communications network and improve the Defense Depart-
ment's ability to send and receive messages from ships at sea. LEASAT also
will be used by ground units of the Army, Air Force, and Marine Corps. The
first satellite will be launched from the Space Shuttle in 1982. When all four
satellites are on station, the Navy will lease the system for at least five
years from Hughes Communication Services, Inc.

Creating a new world with eleclronics
F o e et e o e e e 1

HUGHES |

-
HUGHES AIRCRAFT COMPANY
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ionnel of Hg. SAC, the 55th Stra-
egic Reconnaissance Wing, and
he Office of the JCS, NEACP, The
rrogram is to certify that the air-
:raft can perform SAC's continuous
lirborne alert mission as well as
hat of the NEACP. The flights—
rom Offutt and other bases and to
ast as long as thirty hours—are to
yrove out aircraft subsystems and
o study the effects of crew fatigue.
! Three E-4As are currently opera-
‘onal.

In another SAC matter, in Janu-
ry KC-135 boom operators began
3sting a new head-up display, “the
rst time a head-up display has
een designed for an aircrew mem-
‘er other than a pilot,” said SMSgt.
ireg Oveson, SAC's Air Refueling
system Acquisition Manager.

Installed in a tanker from the
307th Air Refueling Group, Travis
\FB, Calif., the display will be eval-
lated during normal operational
raining missions, officials said.

The display is intended to in-
rease aircraft safety during refuel-
ng operations, cut operator faligue,
mprove skills, and reduce training
ime.

k Following the investigation of
ast September’s collision of a small
lane and a jetliner over San Diego
hat killed 144 people, the Federal
\viation Administration has pro-
osed ‘‘sweeping-and-comprehen-
ive” changes in the US’s air con-
rol system.

The changes would expand strin-
ient collision protection from the
ixty-seven percent now covered to
inety-seven percent of the passen-
ers on scheduled airlines.

This would be accomplished by
dding fifty-four more airports to
he twenty-three major airports now
overned by blocks of airspace
alled “‘terminal control areas.” Air-
raft must receive permission to
nter such areas and must be
quipped with special radio and
avigation aids. Student pilots are
anned from these areas.

About eighty smaller airports will
e added to those in the “terminal
adar service areas,” where aircraft
an request the services of air traf-

ranks, officials said.

CMSAF Display Unveiled at Pentagon

Unveiled recently at the Pentagon was the Chief Master Sergeant of
the Air Force Display. It features photographs of the four previous top
enlisteds—CMSAFs Paul W. Airey, Donald L. Harlow, Richard D. Kisling,
Thomas N. Barnes—and the currently serving CMSAF Robert D. Gaylor.

The display was the idea of CMSat. Jack Steed, senior enlisted advisor
at Robins AFB, Ga., and was created to honor enlisted personnel of all

Officiating at the ceremony dedicating the display was Air Force
Chief of Staff Gen. Lew Allen, Jr., the former CMSAFs, Air Force Secre-
tary John C. Stetson, and other dignitaries.

fic controllers. To do so is volun-
tary, but about ninety percent of the
pilots flying in those areas request
the seryice, FAA said.

Improved radar display units are
to be installed in towers to provide
controllers with altitude data and
other information about planes in
their areas. The San Diego tower
was not equipped with the im-
proved radar.

The ceilings above which aircraft
cannot fly without specific permis-
sion will be lowered in various parts
of the country.

New instrument landing systems
are to be installed at about twenty-
four nonairline airports in metro-
politan areas. (The small plane in
the San Diego collision was practic-
ing on the system there because it
was the closest available.)

While a number of the proposed
changes can be instituted relatively
quickly, the complete package
should be in force by about 1985,
FAA said.

Applauded by representatives of
the scheduled airlines as steps in
the right direction, the FAA pro-
posals were condemned by a
spokesman of the Aircraft Owners

and Pilots Association because of
the further restrictions placed on
private aircraft.

* USAF has taken delivery of the
first production units of a new kind
of airport precision approach radar
designed to help land planes in
weather conditions that ordinarily
would halt normal operations.

The radar—called AN/GPN-22
(V)—can track as many as six air-
craft simultaneously at distances up
to twenty nautical miles, compared
to conventional approach radars
that can handle only single aircraft
from ten miles out. It also can be
tied into existing airport approach
control centers, where air control-
lers can follow the progress of in-
bound aircraft.

The first unit to go operational,
at Keesler AFB, Miss., will be used
to train air traffic controllers.

Built by Raytheon Co.'s Equip-
ment Division, Waltham, Mass., a
total of thirty-nine of the radars will
be deployed to USAF facilities
around the world having high air
traffic densities. These and a tacti-
cal version “are the first ground
control approach radars capable of

IR. FORCE Magazine / March 1979

29



Aerospace
Worldpo

meeting modern Air Force require-
ments for all-weather aircraft op-
erations,” company officials said.

* AFSC’s Aeronautical Systems
Division, Wright-Patterson AFB,
Ohio, is currently testing the op-
erational capability of the “open
loop oxygen generating system”
(OLOGS) in a flight environment,
officials said.

Flight tested aboard a C-130 of
the 4950th Test Wing, OLOGS has
already produced an oxygen supply
safe enough for aviators to breathe.

Without going into the technical
details of the system’s oxygen gen-
eration, OLOGS taps into the bleed
air from the engine compressor
used in de-icing aircraft wind-
screens and pressurizing cabins.

if proved feasibie, the system
could make future aircrews inde-
pendent of pottied oxygen, otficials
said.

Installed fleet-wide, technicians
said, the system would be less ex-
pensive than buying bottled oxygen
and would allow aircraft to fly into
areas where bottled oxygen isn’t
available,

* NASA plans a modest faunch
schedule for 1979, the highlight of
which will be the first orbital flight
of the manned Space Shuttle. (See
also p. 27.) (Late in December a
pump in a Shuttle engine being
test-fired exploded, heavily damag-
ing the engine and its test stand.
The accident set the date of the first
flight, originally planned for Sep-
tember 28, back ‘“several weeks,"”
NASA officials said.)

Nine of the fourteen planned
1979 launches will be *‘reimburs-
ables,” according to the space
agency. As in 1978, most will em-
phasize the use of space as directly
benefiting people in such fields as
communications, environment, and
meteorology. In 1978, NASA logged
twenty launches, eleven reimburs-
able.

In March, Voyager-1, launched in
September 1977, will make its
closest approach to Jupiter and jour-
ney on to make a close approach
to Saturn in November 1980. Voy-
ager-2, launched in August 1977, is
to make its closest approach to
Jupiter in July and to Saturn in Au-
gust 198i. Pioneer-ii, iaunched in
April 1973, will follow its primary
mission to Jupiter with its closest
approach to Saturn's rings in Sep-
tember 1979.

* Following FAA certification of
the Concorde SST in early January,
Braniff International became the
first US airline to operate the plane

over the continental United States

Braniff began scheduled servic
between Dallas-Ft. Worth Internz
tional and Dulles International nea
Washington, D. C. The subsoni
flights, connecting with British Air
ways and Air France SST flights
“provide the only daytime crossin
from an inland gateway to Europi
as well as a seven-hour througl
plane service between Texas ant
London or Paris.”

* In late January, NASA orbited ¢
satellite dubbed SAGE (for strato
spherical aerosol and gas experi
ment) designed to measure the ef
fect that aerosols may be having ol
the earth’s protective ozone layer.

Aerosols have been used as prc
pellants in such products as ha
sprays, deodorants, and the like
Their use has recently heen banne
in the wake of theories that the
could be destroying the ozone laye
that shields the earth from harmfi
solar radiation.

The satellite study, the first of it
kind, will take place over the nex
year and perhaps longer.

% Applying tremendous pressure
Cornell University scientists for the
first time created a metal out of the
rarest of rare stable gases, xenon.

In tests sponsored by NASA
David A. Nelson, Jr., and Professo
Arthur L. Ruoff, of the university’s
Department of Materials Science
and Engineering, subjected xenor

The RF-5E, designed for high-performance photo reconnaissance and the latest in the family of Northrop F-5 tactical aircraft
during its first flight at Edwards AFB, Calif., on January 29.
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In the air and on the ground,
Bendix builds in advanced technology.

™

N THE COCKPIT

ommunication & Navigation
istance Measuring Equipment
eather Radars

C Transponders

adio Altimeters
DR/ILS Receivers

icrowave Landing Receivers
1F Communication Transceivers
DF Systems

round Proximity Systems
adio Magnetic Indicators
arker Beacon Receivers

ight Directors

ight Instruments

rn & Bank Indicators
srtical Gyro Indicators
titude Gyro Indicators

r Data Computer Systems
rspeed Indicators

rtical Velocity Indicators
titude Indicators

gine Instruments
| Pressure & Temperalure
rque Indicators

el Flow Indicators

ernal Turbine Temperature
haust Gas Temperature

ON THE ENGINE

Engine Controls

Auto Throttle Servos
Auto Throttle Couplers
Auto Throttle Calibrators

Power Generating Systems

Electric Generators
Static Inverlers
Engine Starter Systems

Electric Systems
Main Ignition Systems
APU Ignition Systems
Engine Cables
Connectors
Transformer Rectifiers

Fuel Controls

Hydro Mech & Digital Fuel
Controls

Fuel Metering Equipment

ON THE AIRFRAME

ON THE GROUND

Flight Control

Spoiler Servoactuators
Accumulators

Rudder Servoactuators
Horizontal Stabilizer
Servoactuators

Flap Servoactuators
Autopilot Systems
Ailleron Servoactuators

Life Support

Oxygen Regulators
Oxygen Converters
Oxygen Generators

Power Transmission
Flex Shafts

Shaft Clutch Systems
Tie Bars

Landing Gear
Wheels

Brakes

Struts

Hrake Temp System
Skid Control

Sperd Brake Monitor

Navigation Aids

Microwave Landing System
Beacon Interrogators

Distance Measuring Equipment
Weather Instruments

Support Equipment

Depot Support Equipment
Intermediate Test Shop Equipment
Flight Line Test Equipment
Weapon Release Test Equipment

The Bendix Corporation,
Aerospace-Electronics Group.
1911 N. Fort Myer Drive,
Arlington, Virginia 22209

Bendix

We speak technology.




Everything you need

to control

Our avionics:

The Rockwell-Collins AN/ASQ-166.

If there’s one thing today’s pilots are, it’s busy. So
busy, in fact, that anything technology can do to re-
duce cockpit workloads is a giant step toward mission
success. And that's precisely the idea behind the
Rockwell-Collins AN/ASQ-166 Integrated Avionics
Control System.

Thanks to its shared information CRT display, the
AN/ASQ-166 ends long search times for individual
avionics controls. Panel clutter is reduced. Com, nav,
ident, security and mission avionics controls are all
replaced by one integrated control display unit.
Critical flight information, system status and even
checklists can be displayed in bright, easy-to-read
digital presentation.

Operation is easy to learn. Easy to remember.
Remote readout display is available, too.

Growth capability? A reprogrammable
coupler/computer with plug-in cards enables control
and display for virtually any combination of avionics,

current or future. Add microwave landing system,
chaff dispensers, weapons management. Add
instrument landing systems, performance monitors,
ECM/ESM systems. Add doppler, GPS, OMEGA,
Inertial and RNAV,

Cost of ownership? Lower, thanks to fewer avionics
controls, less weight and multiplex wiring. You get
high reliability, too.

he new AN/ASQ-166. Today’s busy pilots should
have it so good.

For details, contact Collins Government Avionics
Division, Rockwell International, Cedar Rapids, lowa
52406. 319/395-4412.

‘l Rockwell International



Ninter weather greets troops airlifted

o Europe from CONUS to participate in
ieforger '79, a joint Army, Air Force,
ind Navy exercise conducied in
January and February.

solidified at —241 degrees Celsius
(—402 degrees Fahrenheit) to pres-
sures of 320,000 atmospheres to
iproduce the new metal. (In contrast,
the pressure in the deepest part of
the ocean is only about 1,000 at-
mospheres.)

While no engineering applica-
tions are apparent from this break-
through, the scientists believe they
now have the capability to make
metals out of oxygen and krypton,
and possibly nitrogen, argon, and
hydrogen. (Even diamonds, which
are composed of crystalized carbon,
might become metallic at pressures
of several million atmospheres.)

If frozen hydrogen could be made
metallic and kept that way after
pressure is removed, it could lead
to extremely powerful rocket pro-
pellants, superconductors, and im-
proved sources for fusion energy,
the scientists said.

* NEWS NOTES—McClellan AFB,
Calif., has been picked as one of
three DoD installations to serve as
a showcase for innovative energy
programs, officials said. McClellan’s
Sacramento Air Logistics Center
will be used to test new coal-fired
boiler technology, wind-generated
energy, solar-energy uses, electrical-
mechanical conversion systems, and
conservation measures.

InJanuary, an F-16, USAF’s newest
fighter, was delivered to the 388th
TFW, Hill AFB, Utah. The 388th is
the first operational unit in the
world to receive the aircraft. It will

ANOTHER FIRST!

CINCINNATI ELECTRONICS CORPORATION
A Leader in Tactical Communications,
developed and produced the AN/VRC-12

NOW— SELECTED WITH GEC MARCONI SPACE &
DEFENCE SYSTEMS LIMITED FOR

(SINGLE CHANNEL GROUND AND AIR RADIO SYSTEM,

Replacement for the AN/VRC-12, AN/PRC-77
and the AN/ARC-114. Providing the United
States and NATO Forces with reliable
COMMUNICATIONS.

E CINCINNATI &
=
ELECTRONICS ~
2630 GLENDALE-MILFORD ROAD, CINCINNATI, OHIO 45241 U.5.A.
TEL: (513) 563-000 TWX: 810 464-8151 CABLE: CECCIND TELEX: 214452
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train the first US and foreign F-16
pilots and is scheduled to receive
a total of 103 F-16As and F-16B
fighter-trainers.

In February, the United Service
Organization celebrated its thirty-
eighth anniversary of serving US
military personnel around the world.
USO is still going strong, talloring
its roles to meet the needs of people
ranging from young military mar-

rieds to veterans in VA hospitals.

James E. Webb, former NASA
Administrator who led the program
to put Americans on the moon and
make the US a space power, was
awarded the Gardiner Greene Hub-
bard/National Geographic Society
Medal in mid-January.

In the wake of successful tests of
a dual inertial navigation system,
MAC has announced it will reduce
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M AEROSPACE HISTORIAN

Sponsored by the Air Force Historical
Foundation, established by the USAF
in 1953.

Send for your free sample copy to:
AEROSPACE HISTORIAN
Eisenhower Hall

Manhattan, KS 66506, U.S.A.
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The new Avirex Lid, catalogue of Combat Aero-
nautics is now availablel We offer the finest in
Leather and Bheepskin flying jackets for men and
women, [light auite, scarves, goggles, hand
painted squadron patches, jewelry and muoh
more. Most items are of our own manufacture
and unavallable elsewhere. Call or write today to
reserve your free copy of this unique catalogue.

Aerospace
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its navigator force assigned to C-141
StarLifters by about half. The cuts
will be made by reassignment, nor-
mal attrition, and retirements, and
not by mass forced reassignments.

MAC’s Aerospace Rescue and
Recovery Service is credited with
saving 553 lives in 1978, as well as
another 166 under the Military As-
sistance to Safety and Traffic pro-
gram.

Late January marked the first
squadron-size deployment of A-10s
from CONUS to Europe when eigh-
teen Thunderbolt lls from the 354th
TFW, Myrtle Beach AFB, S. G,
made the trip.

Following launch of twin satellites
aboard a single Titan booster in
December, positioning in stationary
orbit over the Pacific, and checkout,
the Defense Satellite Communica-
tions Systems (DSCS) network link-
ing military, State Department, and
other US officials around the world
has gone operational, under control
of the Defense Communications
Agency. DSCS also has one satellite
each orbiting over the Atlantic and
Indian Oceans. A fifth network satel-

Lt. Col. Robert W. Hunter has been
named Air Force Academy Director of
Information. Deputy Director since
September 1977, he served with AIR
FORCE Magazine under the Education
With Industry program in 1972-73.

lite is in reserve over the Pacifii

Air Force Academy Cadet Jeffi
A. Jackson, twenty-one and a s¢
nior, is the twentieth Academ
graduate to be named a Rhode
Scholar.

The new airport terminal a
Gainesville, Fla., believed to be thi
largest solar heated/cooled build
ing in the world, has bean namet
for a native son, John R. Alison
a retired USAF Reserve major gen
eral who is an AFA past presiden
and current member of its boarc
of directors. v
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mx Sp Depl. AF,
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WHO'S ON FIRST...IN SPACE?

There are hundreds of military satellites in orbit
and more on the way. It's vital to our defense to
know which types are where at all times... partic-
ularly those that may be maneuverable.

To detect and track satellites beyond radar
range, the Air Force is now developing GEODSS,
which stands for “Ground based Electro-Optical
Deep Space Surveillance System”. It uses astro-
nomical telescopes with electronics that enhance
the light from objects far below the threshold of
unaided vision.

As a leader in systems engineering in general
and space technology in particular TRW has
formed a team of high-technology companies to
develop the overall system. Our computer spe-
cialists have worked outaningenious solution for
the most difficult problem of all: that of rapidly
sorting out, from all the millions of points of light,
those anomalous sources that need to be more
carefully analyzed. The work is done by high-
speed minicomputers and the crucialtechnology

is in their programming. TRW'’s Moving Target
Indicator (MTﬁ software, developed under con-
tract to the Air Force Systems Command’s Elec-
tronic Systems Division, almost immediately
recognizes and eliminates the natural light sources
and zeroes in on the ones that need analysis.

This is one of many areas of space defense in
which TRW is active. We're also building mili-
tary satellites and global communications sys-
tems as well as the complex, realtime software
that's needed for defense against intercontinen-
tal ballistic missiles. We support the Air Force
with systems engineering for the Minuteman
and Space Transportation System programs...
and our electronics people are developing ad-
vanced components and systems for digital
communications. If you want to know more about
our space defense capabilities, please contact
Herb Greenbaum, TRW Defense and Space Sys-
tems Group, One Space Park, Redondo Beach,
CA90278.

SPACE DEFENSE TECHNOLOGY

from a company called




Copitol Hil

By the Air Force Association Staff

Washington, D. C., Jan. 29
Organizing the Ninety-sixth

There are few surprises in the
makeup of the Ninety-sixth Con-
gress. On the House side, Thomas
P. (Tip) O’Neill (D-Mass.) continues
as Speaker of the House, along
with Jim Wright (D-Tex.), Majority
Leader; John Brademas (D-Ind.),
Majority Whip; John J. Rhodes
(R-Ariz.), Minority Leader; and
Robert H. Michel (R-lll.). Minority
Whip.

The Senate picked Warren G.
Magnuson (D-Wash.) for the post of
President Pro Tempore, replacing
retired Sen. James O. Eastland (D-
Miss.). Robert C. Byrd (D-W.Va.),
Alan Cranston (D-Calif.), Howard
Baker (R-Tenn.), and Ted Stevens
(R-Alaska) were reelected as Major-
ity Leader, Majority Whip, Minority
Leader, and Minority Whip, re-
spectively.

Committee Assignments: House
Armed Services Committee

Membership of this pivotal body
was increased to forty-five: Demo-
crats: Chairman Price (lll.), Bennett
(Fla.), Stratton (N. Y.), Ichord (Mo.),
Nedzi (Mich.), C. Wilson (Calif.),
White (Tex.), Nichols (Ala.), Brinkley
(Ga.), Mollohan (W. Va.), D. Daniel
(Va.), Montgomery (Miss.), Runnels
(N.M.), Aspin (Wis.), Dellums
(Calif.), Davis (S.C.), Schroeder
(Colo.), Kazen (Tex.), Won Pat
(Guam), Carr (Mich.), Lloyd (Calif.),
McDonald (Ga.). Republicans: B.
Wiison (Calif.), Dickinson (Ala.),
Whitehurst (Va.), Spence (S. C.),
Treen (La.), Beard (Tenn.), Mitchell
(N. Y.), Holt (Md.), R. Daniel (Va.),
Hillis (Ind.), Emery (Me.), Trible
(Va.), Badham (Calif.). New mem-
bers: Fazio (D-Calif.), Leach (D-La.),
Byron (D-Md.), Mavroules (D-Miss.),
Wyatt (D-Tex.), Bailey (D-Pa.),
Doughtery (R-Pa.), Courter (R-N. J.},
Evans (R-Virgin Islands).

On a first tally, thirty-two members
are rated as defense supporters.

House Appropriations
Jamie L. Whitten (D-Miss.), re-

places George H. Mahon (D-Tex.)
as Chairman of the committee. New
members are: Ginn (D-Ga.), Lehman
(D-Fla.), Hightower (D-Tex.), Jen-
rette (D-S.C.), Sabo (D-Minn.),
Dixon (D-Calif.), Stewart (D-lIL.),
Rudd (R-Ariz.), and Pursell (R-
Mich.). With pro-defense holdovers,
defense supporters are expected to
have a two-to-one edge.

Under the chairmanship of Joe
Addabho (D-N. Y.) the HAC Defense
Subcommittee is certain to be critical
of many defense issues, but on bal-
ance the outlook is better than in
the past two years.

House/Senate Budget
Committees

Robert N. Giaimo (D-Conn.) re-
tains his position as Chairman of
the House Budget Committee, and
Edmund S. Muskie (D-Me.) again
chairs the Senate Committee. New
House members are: Gephardt (D-
Mo.), Brodhead (D-Mich.), Panetta
(D-Calif.), Solarz (D-N.Y.), Wirth
(D-Colo.), Jones (D-Okla.), Nelson
(D-Fla.), Gray (D-Pa.), and Shuster
(R-Pa.). New Senate members: Metz-
enbaum (D-Ohio), Moynihan (D-
N. Y.), Hart (D-Colo.), Riegle (D-
Mich.), Exon (D-Neb.), Packwood
(R-Ore.), Armstrong (R-Colo.), Kas-
sebaum (R-Kan.), Boschwitz (R-
Minn.), Hatch (R-Utah), and Pressler
(R-S. D).

The Budget committees—which
were established under the Con-
gressional Budget Act of 1974—
have rapidly gained in prestige and
power and are expected to pose the
most serious challenge to the FY
'80 defense budget. The two com-
mittees are probably divided about
evenly as far as defense issues are
concerned.

Senate Armed Services
Committee

The Senate reduced membership
of the SASC from eighteen to seven-
teen with pro-defense members lead-
ing by three to one. Democrats:
Chairman Stennis (Miss.), Jackson
(Wash.), Cannon (Nev.), H. Byrd (I-

Va.), Nunn (Ga.), Culver (lowa), Hal
(Colo.), Morgan (N. C.). Republican¢
Tower (Tex.), Thurmond (S. C.
Goldwater (Ariz.). New members
Exon (D-Neb.), Levin (D-Mich.
Warner (R-Va.), Humphrey (R-N. H.]
Cohen (R-Me.), and Jepson (R-lowa]

Senate Appropriations
Committee

The addition of several pro-de
fense senators should result in i
sizable advantage for defense sup
porters. New members of the com
mittee are: Durkin (D-N. H.), McClur(
(R-Idaho), Laxalt (R-Nev.), Garn (R
Utah), and Schmitt (R-N. M.).

|

Senate Foreign Relations |
Committee

Under the leadership of Fran
Church (D-ldaho), a more assertiv
role clearly is in the offing for th
committee. Central here is SALT
on which Senator Church will hol
the lead-off hearings. Under the d
rection of Dr. William Bader, newl
appointed committee staff directol
significant staff changes are ex
pected. The objective is said to be :
more balanced staff with more tech
nical expertise. New consearvative
committee members are expectec
to engender a more assertive at:
mosphere. This could be of critica
importance because the committee’s
decisions may well be the bellwethe!
of the Senate’s floor actions. Com:
mittee membership: Democrats
Chairman Church (Idaho), Pell (R.1.)
McGovern (S. D.), Biden (Del.)
Glenn (Ohio), Stone (Fla.), Sarbanes
(Md.). Republicans: Javits (N. Y.)
Percy (lll.), Baker (Tenn.). New mem:
bers: Zorinsky (D-Neb.), Muskie (D:
Me.), Hayakawa (R-Calif.), Helms (R:
N. C.), and Lugar (R-Ind.).

New Legislation

Sen. Harry Byrd (I-Va.) and Sen.
Sam Nunn (D-Ga.) have introduced
a bill calling for reinstituting pro-
cedures for registration of young
men under the Selective Service
System. Senator Nunn, in a press
release, stated that this bill woulc
provide for debate and considera-
tion of the steps necessary to ease
serious and growing problems of
the All-Volunteer Force. He furthel
stated that he “hoped the Congress
and American people would give
serious attention to a national ser
vice system in which America’s
young people can serve in both mili:
tary and civilian functions to mee!
the country’'s needs.” ¥
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Sperry Update

timely report of Sperry Flight Systems activities in the airline,
efense, space and general aviation markets.

.S. Army orders
nproved ASN-43.

Sperry Flight Syustems will supply
1 improved version of its ASN-43
aved gyromagnetic compass

istem for U.S. Army aircraft under
$1.02 million preproduction con
act from the Army Materiel
evelopment and Readiness
smmand.

Improvements to the ASN-43
stem, widely used for a number of
- s in Army aircraft, include addi-
2 of a microprocessor to the
! ictional gyro control electronics

s a magnetic-only heading mode.

Use of the microprocessor along
ith a pre-indexed magnetic flux
ilve contributes to greater long-
rm heading accuracy and dynamic
ompensation capability. The
nproved ASN-43 is specifically
esigned for use with the ASN-128
loppler navigation system.

The new “emergency” magnetic
1ode provides steadv magnetic
eading information from the
motely-mounted flux valve in the
vent of gyro failure. reducing
ependence on the standby
vhiskey compass.

,eech selects Sperry system
or Navy CTX transports.

Beech Aircraft Corp. has selected
1e Avionics Division of Sperry Flight
ystems to supply integrated auto-
atic flight control systemns for the
st 22 Nawy CTX utility transport
reraft.

The CTX. Nawy version of the
eech Super King Air 200 and Air
orce/Army C-12 turboprop. will be
quipped with the Sperry SPZ-200
utopilot and SP1-54 flight director
jstem.

In addition to the dual flight
irector instruments, the Sperry CTX
ackage will include dual VG-14A
>mote vertical gyros. C-14-43 slaved
rocompass system. and AA-215
dio altimeter.

Deliveries of CTX avionics by
perry to Beech will begin early in
379.

B-52 control display system
to be produced by Sperry.

A controls and displavs subsystem
(CDS) for the updated B-52 bomber
offensive avionics system (OAS) will
be supplied by Sperny under a $2.74
million contract with Boeing Wichita
Campany.

The contract for preproduction
units includes production options
for retrofit of up to 269 aircraft.

The Sperry CDS will be the major
control center for the entire OAS.
interfacing with other avionics
to generate and displav a
variety of mission-essential
data. The system consists
of two 10 in, cathode
ray tube multi-function
displays. a
display
electronics
unit

(DEU).

- Us mppORTE

digital
radar scan
converter. video
recorder and two
integrated control
keyboards,

Under the initial contract.
deliveries are to begin in May 1979
Boeing-Wichita is the prime con-
tractor. sponsored by USAF/AFSC
Aeronautical Systems Division.
Directorate of Aircraft Modernization.
Wright-Patterson AFB, Ohio. The
OAS preproduction work will update
the offensive avionics in the B-52G
and H model strategic bomber fleet,

In the Sperry CDS. the DEU is the
focal point for control and supervi-
sion of weapon delivery and
navigation display processing and
presentation.

Two integrated keyboards located
at the radar navigator and navigator
stations will control the CDS in con-

junction with the navigator's manage-

ment and presentation panels.

Operators will call up information
from various sensor modes. including
digitally processed continuous
viewing radar returns (with or

without alphanumerics). external

viewing svstem imagery with super-
imposed symbology. and alpha-
numeric data alone.

A digital data bus interfaces the
CDS with other OAS components.
including the general purpose
digital computers of the
computational
subsystem,

Remember us.

We're Sperry Flight Systems of
Phoenix. Arizona, a division of Sperry
Rand Corporation. .. making
machines do more so man can
do more.

=-SPERRY

FL[GHT SYSTEMS



The portable, airborne, laboratory,
hostile environment, MIL-Spec
recorder-reproducer.

Bell & Howell’'s AN/USH-24(V)

Since its introduction nearly three
years ago, the AN/USH-24(V) has
proven to be one of the most
versatile recorder designs ever
produced. Its basic excellence
allows a broad range of flexibility
for tailoring to specific
applications, resulting in
important time and cost savings
for each program.

Nearly 18 months of exhaustive
environmental testing qualified
the original design to
MIL-E-16400 for the U.S. Navy.
It was modified to MIL-E-5400
for the U.S. Air Force. A high

density digital model has been
delivered for shipboard and
airborne applications. Yet another
version is being supplied for the
LAMPS MARK III program.
Among its other major program
credits are WLQ-4, WLR-6,
NOMAD and ARIA.

The reasons for this broad
acceptance?

A unique dual motor, dual
capstan tape drive which gives
servo performance unequalled by
any recorder its size.

Proven reliability: MTBF 1000
hours, MTTR 0.25 hours.

Total modularity, with Built-In
Test Equipment (BITE).

1%s to 120 ips tape speeds, on
up to 28 tracks.

Direct (2 MHz at 120 ips or 2
MHz: at 60 ips), FM and digital
modes.

For applications involving
ELINT, ACINT, high density
digital, or general test telemetry
data, investigate AN/USH-24(V).

Contact your local
Bell & Howell field engineer or

DATATAPE Division, 300
Sierra Madre Villa, Pasadena, C/
91109 Telephone (213) 796-9381

BELLs HOWELL

Information systems. For work, education and entertainment.
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SOVIET AEROSPACE ALMANAC

The accelerating momentum of Soviet military—especially offensive strategic—growth is
significantly greater than Western analysts consider consonant with legitimate defense objectives,
providing further support for the theory that the Soviet Union's ultimate goal is . . .

World Hegemony

Through Military
Superiority

BY EDGAR ULSAMER, SENIOR EDITOR

ETENTE, it can be argued in retrospect, has cost the

Soviets nothing, yet has paid off in bonanzas that
extend from Western credits—some $60 billion to date,
used mainly to strengthen heavy industry, the pivot of
the Soviet military-industrial complex—to promoting
appeasement and unilateral arms control in the West.

It probably is moot to argue either for or against the
proposition that the Soviet Union, because of détente,
has curbed significantly its arms buildup or its propensity
for interventionism by testing *‘open doors,"” from Af-
ghanistan and Yemen to Iran. The answer to either ques-
tion is likely to reflect no more than the politics of the
questioner,

A case can and is being made in behalf of the notion
that détente—especially in the form of SALT, its only
codified manifestation—is limiting the Russian strategic
inventory. It becomes more difficult for the arms-control
enthusiasts to prove that these Soviet “‘cuts’” amount to
more than weeding out chaff, to wit, the technologically
obsolete SS-7 and SS-8 ICBMs.

A better measure of the value of Soviet SALT conces-
sions, at least in discrete financial terms, is a 1978 CIA
analysis of trends in Soviet defense spending, which
concludes that the difference between SALT II and no
accord is likely to amount to a picayune (.2 percent an-
nually in the Soviet defense budget over the next few
years. In the view of other US analysts, even this minis-
cule reduction may be illusory.

On the related question of whether or not the Soviet
Union is willing to respond to unilateral US arms reduc-
tions or deferral of weapons modernization, it is possible
to answer with an unhedged **No."”" The House Armed
Services Committee’s Panel on SALT and the Com-
prehensive Test Ban Treaty reports that its members
raised the issue of reciprocity with senior Soviet officials
on several occasions in 1978 with the unanimous re-
sponse that *‘decisions by the United States to forego
weapons deployment are unilateral US decisions, inde-
pendent of joint United States-Soviet arms-control ef-
forts; the United States should not, therefore, expect any
Soviet reciprocity. The members| of the panel] were told
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that whether Soviet forces were excessive or sufficient i
a matter to be decided only by the Soviet Union. Thes
Soviet responses are consistent with the assessment tha
there is no history of the Soviets responding in kind to U\
unilateral restraints.’’

If the Soviets see détente merely as window dressing
on the road to military superiority, the Kremlin’s long-
term goals obviously are at odds with Western objectives
of stability and maintenance of the sratus quo. While
these Soviet goals—and the timetable for reaching
them—undergo occasional facelifts, they seem to remair
immutable in basics. The Chinese—who probably
understand better than most Western analysts the mix of
Marxist-Leninist zealotry and traditional Great Russiar
militarism and imperialism that motivates the Sovie!
leaders—Ilong ago warned of the Soviet drive towarc
world hegemony. This scholarly term probably deserves
to become a household word because it aptly captures
Moscow's quintessential goal without overstatement o1
understatement. Prof. Richard Pipes, Director of Har-
vard’s Russian Research Center, defines a hegemon as
one who enjoys a monopoly on violence within his impe-
rial realm and who, therefore, without directly adminis-
tering and occupying, has the authority to insist on his
will being done on any issue of interest to him, and the
capacity to apply coercion, if other means of persuasior
should fail.

The importance of defining Soviet global ambitions as
hegemony, rather than as out-and-out world conquest ir
a Hitlerian sense, is that the former may be credible anc
attainable while the latter is neither. Recognizing the
Soviet goal of hegemony helps in understanding Mos:
cow’s attitude toward strategic nuclear warfare, and the
associated drive toward nuclear superiority. There is nc
evidence to suggest that the Soviet political or military
leaders seek to incinerate the West in nuclear war. Bu
neither is there evidence that the Soviet elite will shrink
from going to the brink of nuclear war, especially once
they are persuaded that they could emerge from such ¢
conflict as a still-viable although damaged state.

The terminus of this train of thought—and the
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aramount US concern—is, of course, the evolution of
oviet strategic capabilities tailored to perform two cen-
-al, interrelated functions: On the one hand, their
trategic forces must be able to help pave the way toward
lobal hegemony through the demonstrable ability to
ow resisters; on the other, they must demonstrate con-
incingly to the men in the Kremlin as well as the outside
sorld that the Soviet Union can and will prevail in any
ind of nuclear conflict if such a war does break out.
Initially, the USSR probably committed itself for
leological reasons to the doctrine that nuclear war is
hinkable and winnable. In their eyes, admitting other-
vise would be tantamount to defeatism and pacifism. But
s Fritz Ermarth, a senior official of the National Secu-
ity Council, wrote recently in International Security ,
. . . strategic victory and survival in nuclear conflict
1ave become more incredible to the United States as the
trategic power of the Russians has grown. For the
soviets, however, the progress of arms and war-survival
wograms has transformed what was in large measure an
deological imperative into a more plausible strategic po-
ential.””
A noteworthy and alarming aspect of the intensifying
irowth in Soviet military capability, senior US analysts
»oint out, is the iron-willed determination by the USSR’s
defense Minister Dmitriy F. Ustinov to correct ‘‘sys-
ematically and thoroughly all the deficiencies of the
soviet military forces and their weapons.™ Ustinov, de-
icribed as a brilliant technocrat totally committed to
ichieving Soviet military superiority, has built up within
‘he Communist Party a power base rivaling that of Presi-
ient Leonid I. Brezhnev and, if anything, is expanding
‘he primacy of the military-industrial complex in Soviet
society. US analysts grudgingly admit that under Us-
inov’s leadership the Soviets are “‘correcting almost all
of the flaws in their military, and especially strategic ca-
pabilities, that the US had counted on in order to main-
ain a degree of parity.”” In addition, Ustinov relentlessly

pushes the Soviet military toward further advance in
fields where Russia already clearly leads the US.

The singlemindedness of the Soviet arms race was cap-
tured by JCS Chairman Gen. David C. Jones in his FY
'80 Military Posture Statement with the comment that the
Soviets continue **to outman, outgun, and outdeploy us
in most meaningful military categories, all the while
shortchanging our qualitative lead in many important
areas.”’ The direction and momentum of the growth in
Soviet military power, his report reiterated, are *'far out
of proportion to any rational calculation of their defense
needs. . . . With each passing month, I grow in-
creasingly apprehensive about the severity of the chal-
lenges ahead and about the direction, pace, and strength
of our responses in some critical areas."’

Noteworthy insights into what might motivate the
Soviets toward inordinate military growth were fur-
nished by Defense Secretary Harold Brown's FY 80
Annual Defense Report that suggests the military sector
is the only field where the Soviets can compete success-
fully with the US. But, at the same time, Secretary
Brown suggested, ““their failure to compete successfully
in other areas can increase the incentive for the Soviets
to use their military power to increase their influence and
to gain political advantage, whether by direct application
of military force, through intimidation, through proxies,
or through arms transfers.”

Another reason behind the excessive Soviet buildup,
Secretary Brown said, may well be **bureaucratic iner-
tia, or rather—in a less-benign formulation—the strength
of the military industrial establishment in the Soviet
political process and resource allocation process. . . .
My own concern and belief is that, to whatever extent
Soviet capabilities in the 1980s might be engendered by
motives that seem less alarming to us, these capabilities
could then be used—or their use threatened in dangerous
and destabilizing ways—"" unless arms control or a US
buildup, or both, can restore a balance.
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US AND SOVIET FORCES FOR STRATEGIC OFFENSE
A Comparison of US Outlays with Estimated Dollar Costs of Soviet Activities if Duplicated in the US
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US AND SOVIET MAJOR MISSIONS
Dollar Cost of Soviet Activities and US Defense Outlays

40 STRATEGIC FORCES
Billion 1978 Dollars NOTE: Scales vary.
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Soviet Growth Statistics

In a recently released comprehensive study, titled **A
Dollar Cost Comparison of Soviet and US Defense Ac-
tivities, 1968-78,"" the Central Intelligence Agency re-
ported that the Soviet Union last year spent nearly forty-
five percent more on defense—$146 billion vs. $102 bil-
lion—than the United States. Over the past ten years, the
CIA found, Soviet defense activities increased at an
average annual rate of three percent when measured in
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constant dollars. SALT I seemingly had no effect o
Soviet defense investments, for the CIA found tha
‘*while growth rates fluctuated somewhat from year tc
year—reflecting primarily the phasing of major pro
curement programs for missiles, aircraft, and ships—the
pattern was one of continuous growth. Evidence o1
weapon systems currently in production and develop
ment, continuing capital construction at major defenst
industry plants, and the increasing costs of moderr
weapons indicate that the long-term growth trends ir
Soviet defense activities will probably continue into the¢
1980s."

Soviet spending on strategic forces, exclusive of
RDT&E, during the past ten years was two and a half
times that of the United States, according to the CIA.
Last year the ratio widened to three to one in favor of the
USSR. During the ten-year period covered by the CIA
report, the Soviet ICBM force absorbed about fifty-five
percent of funds allocated to intercontinental attacl
forces, compared with only about twenty percent fo
comparable US outlays.

Soviet spending on general-purpose forces, includin;
airlift and sealift, exceeded the US total by about thirty
five percent over the past ten years. Within this category
land forces accounted for the largest share of Sovie
spending and have grown steadily over the last ten years
the CIA reported. In general-purpose naval forces—
excluding attack carriers—Soviet spending last vea
topped the US investment by about twenty-five percent.
Soviet outlays on tactical air forces—including attack
carriers and their associated aircraft—amounted to
about onc-half the US costs over the past len years. But if
US Navy and Marine airpower is removed from the
comparison, the dollar costs of the Soviet tactical air
forces for 1978 and for the entire period are only slightly
below the US level, the report said.

While the CIA noted a dip in Soviet investments in tac-
tical airpower in 1978, this decline reflects merely the
completion of some major aircraft procurement pro-
grams. ‘It does not appear to represent the start of a
downward trend; we expect the introduction of new air-
craft to raise procurement costs for 1979 and 1980, the
CIA predicted.

In the military hardware sector—including major
spares and facilities—the Soviets outspent the US by
about sixty-five percent last year and by about thirty per-
cent over the past ten years.

The CIA avoided specific estimates about the price tag
of the Soviet military RDT&E activities, but asserted
that in 1978 the Soviet program was ‘‘substantially
larger’’ than that of the US. In his Annual Defense Re-
port, Secretary Brown suggested that, measured in US
prices, ‘‘Soviet expenditures in military research and
development may be seventy-five percent larger than
ours, [even though] we are supposed to be—and are—
depending on our technology to overcome their[ greater]
numbers.”’

The CIA estimated the uniformed personnel strength
of Soviet forces at about 4,300,000, or about twice the US
level. Estimated Soviet military manpower has grown by
more than 500,000 since 1968, with the largest
increase—almost 300,000—occurring in ground forces.
But, on a percentage basis, the CIA found, the greatest
increase was scored by the air forces, which grew at an
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The Soviets, like the US, rely for much of their tactical nuclear delivery capability on dual-capable aircraft, such as the Su-17 Fitter C/D
{shown above), Su-19 Fencer, and some versions of the Flogger (MiG-23 and MiG-27).

annual rate of about two and a half percent over the past
decade.

Overall US military manpower, by contrast, dropped
from 3,600,000 to 2,100,000 during the ten years covered
by the CIA report.

The Soviet Drive Toward
Superiority

President Jimmy Carter has tended to avoid shrill pub-
lic statements about the growth in Soviet military capa-
bilities. Nevertheless, he felt compelled in an address at
Wake Forest University—in Winston-Salem, N. C.—
about a year ago to assert that ‘‘over the past twenty
years, the military forces of the Soviets have grown sub-
stantially, both in absolute numbers and relative Lo our
own. . . . Discounting inflation, since 1960, Soviet mili-
tary spending has doubled, rising steadily in real terms by
three or four percent a year, while our own military
budget is actually lower now than in 1960.. . . The
Soviets have continued to modernize their forces beyond
a level necessary for defense.”’

The Joint Chiefs’ testimony before Congress was
blunter: ** . . . although the Soviets seek to avoid
war, preferring to attain their strategic objectives in other
ways, their military doctrine is premised on the notion
that war is an instrument of policy and that success in
war, even nuclear war, is attainable. . . . The available
evidence suggests that the USSR is engaged in a program
designed to achieve superiority, but they have not yet
attained this goal. The Joint Chiefs of Staff are con-
cerned, however, that the recent US and Soviet trends in
military programs and civil defense could permit the
USSR to attain superiority.™

Possibly more revealing and portentous is this state-
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ment—confirmed as “‘correct’’ by authoritative con-
gressional experts—featured in a recent, formal letter by
170 retired generals and admirals of the US armed forces
to President Carter: ‘‘The National Intelligence Esti-
mate, the most authoritative US government evaluation
of intelligence data, acknowledges at last that the Soviet
Union is heading for superiority—not parity—in the mili-
tary arena. This represents a complete reversal of official
judgments that were a substantial factor in allowing our
government to pursue détente and overall accommoda-
tion with the Soviet Union."’

The joint letter to the President further pointed out that
“‘under the umbrella of growing strategic nuclear and tac-
tical military superiority, the Soviet leaders have become
more aggressive. Soviet influence and power are in-
creasingly evident in the Eastern Mediterranean and the
Red Sea and Persian Gulf littoral. Afghanistan is being
brought under Soviet control. Anti-American forces
harass the governments of Iran and Turkey. Through the
use of Cuban mercenaries, the USSR has moved north
from Angola to Ethiopia and Zaire. Some Cuban forces
have returned to Syria from Angola and also are entering
Lebanon. Soviet imperial objectives appear to include
the neutralization of Western Europe, in part by denying
it access to critical raw materials; the encirclement of
China; and the isolation of the US."

Soviet expansionism, according to the Central Intelli-
gence Agency, is also increasingly evident in fast-
growing military sales to less-developed countries. Dur-
ing 1977, the last year for which figures could be com-
piled, Soviet sales of this type reached $4.2 billion for an
aggregate total since the mid-1950s of almost $30 billion,
the CIA reported. Despite Moscow’s apparent preoccu-
pation with sub-Saharan Africa—where its Cuban surro-
gates play an increasingly important role—""three-fifths
of the $4 billion military commitment in 1977 went to
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support radical Arab regimes. Moscow’s most decisive
supply action was in the Horn of Africa. . . . The USSR
gave more active support to African insurgent groups
through new and heavier assistance. The 21,000 Cuban
military personnel in black Africa at year-end (almost
twice the number at year-end 1976) were further tes-
timony of Moscow’s heightened interest in the area.™

The CIA also noted that the record $3.3 billion in ac-
tual deliveries of Soviet arms during 1977 “‘featured a
larger portion of advanced weapons systems and naval
craft. Egypt’s ongoing peace initiatives toward Israel
provided Moscow with further opportunities to cement
relations with Algeria, Lybia, and Syria—members of
the ‘Steadfastness Front’ opposing accommodation with
Israel.”

Expansionism—backed and fostered by emerging mil-
itary superiority—is finding concrete recognition inside
the Soviet Union in two specific ways. Strong drives are
under way to inculcate the Soviet people with the notion
that in addition to defending their homeland they may be
asked to go abroad to fight in furtherance of socialism.
Supporting this new orientation is a rash of books glorify-
ing the role of Soviet troops fighting in the Spanish civil
war, so far the only major and formal assignment of
Soviet forces to an interventionist task in the history of
the USSR.

Secondly, the character of the Soviet general-purpose
forces is undergoing a distinct change, with force projec-
tion and strategic mobilitv receiving high priority and vis-
ibility.

Pentagon analysts point with considerable concern at
the fact that Soviet forces assigned to the Far East, nor-
mally assumed to be deployed only against China, are

acquiring—especially in terms of airpower and naval
forces—extensive force projection capabilities that are
not required for operations against China. But these
forces do constitute an ominous and destabilizing threat
against Japan.

The Strategic Equation

Briefing newly elected members of the Ninety-sixth
Congress in mid-January, General Jones made this
trenchant statement: ‘‘'Since the early 1960s, the esti-
mates of growth in Soviet military capability have been
underestimated far more than overestimated. The
greatest underestimations have been those concerning
stratcgic nuclear forces, the most destructive and
dangerous area of military capability. For many years the
Soviets have been outspending us of strategic nuclear
forces by a factor of between two and three to one. They
have built the most destructive force in the history of the
world.”

The greatest increase in Soviet capability, the JCS
Chairman pointed out. ‘*has occurred since the signing of
SALTI,and Idon’t see any evidence of slackening effort
on their part.”’

The Soviets, General Jones said, ‘*are deploying three
new intercontinental ballistic missiles, including the very
large SS-18, which can carry up to ten high-yield
warheads and deliver them with great accuracy. They are
dep!nying nasw ‘:Ilh-‘nl!nr‘hﬁ(_i !_'\-_,al_lic_‘ﬁr_* misgi!eg‘ The:v ara
continuing with the deployment of the Backfire bomber
that has some capability for intercontinental missions. In
addition, they have a number of new ICBMs under de-
velopment, as well as research and development in many

Offensive
Operational ICBM
Launchers 2
Operational SLBM
Launchers!-23

Long-Range Bombers*
Operational®
Others®
Variants?”

Force Loadings®
Weapons

Defensive?

Air Defense
Surveillance Radars
Interceptors'®
SAM Launchers!!

ABM Defense
Launchers?

' Includes on-line missile launchers as well as those in construction, overhaul
repair, conversion, and modernization,

Z Does not include test and training launchers, but does include launchers at test
sites that are thought to be part of the operational force

4 Includes launchers on all nuclear-powered submarines and, tor the Soviets, op-
eralional launchers for modern SLBMs on G-class diesel submarines

4 Excludes, for the US. 4 B-1 prototypes and 68 FB-111s; for the USSR Backfire
* Includes deployed. strike-configured aircraft only.

US AND USSR STRATEGIC FORCE LEVELS

JAN. 1, 1978 JAN. 1, 1979
us USSR us USSR
1,054 1,400+ 1,054 1,415+
656 900+ 656 950
349 140 347 150
225 0 225 0
0 120 0 105 §
9,000 4,000+ 9,000 5,500
57 6,500 57 7,250+
324 2,600 330 2,650
— 10,000 — 9,550
— 64 —_ 64

& Inciudes. for US, B-52s used for ADTAE. other miscellaneous purposes and
those in reserve, mothballs. or storage

! Includes. for USSR, Bison lankers, Bear ASW aircraft. and Bear reconnaissance
aircraft. US tankers (841 KC-135s) do not use B-52 airframes and are nol included
& Total force loadings reflect those independently targetable weapons associaled
with the lotal operalional ICBMs. SLBMs, and leng range bombers

9 Excludes radars and launchers al test sites or outside CONUS

' These numbers represent Tatal Active Inventory [TAI)

11 Some of the launchers have multiple rails
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These charts reflect the latest information on numerical balances between the US and the USSR in terms of major strategic and

general-purpose force weapon systems. Most trends favor the Soviets.

other areas of strategic weapons. There is no question
that the Soviet buildup and modernization of their
strategic forces have outpaced ours by a considerable
margin and continue to do so.”’

In 1973—one year after SALT 1 took effect—the
Soviets began flight-testing a new family of modern
weapons—the SS-17, SS-18,and SS-19. The new missiles
started entering the inventory in 1975 and carry multiple
independently targetable warheads (MIRVs). The
Soviets caught up with US-developed MIRYV technology
several years ahead of US intelligence community ex-
pectations. Similarly, progress in Soviet ICBM
accuracy—now better than the best deployed US
weapons—far exceeded the “*worst-case’” predictions of
US analysts.

Conversion of the Soviet ICBM inventory to these
three new missiles, the fourth-generation of Soviet
ICBMs, will more than double Soviet ICBM throw-
weight, from about 6,000,000 pounds in 1972 to
13,000,000 by 1982. US ICBM throw-weight—by
contrast—will remain constant at about 3,000,000
pounds over this period. An even more telling measure of
Soviet ICBM force growth is the vast increase in
warheads from about 1,600 in 1972 to an estimated 9,000
a decade later.

The latter figure could go higher yet if the Soviets in-
crease the number of MIRVs per ICBM. The SS-18, the
world’'s largest ICBM with a throw-weight seven times
that of Minuteman III, so far has been flown with no
more than ten warheads. Recent activities by the Soviets
suggest, however, that the USSR plans to retain the op-
tion to increase that number, possibly to about twenty
warheads, by testing new reentry vehicles before SALT
freezes at ten the number of warheads that can be test-
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flown on the SS-18. There also is the suspicion that the
Soviets may experiment with using two post-boost vehi-
cles (or buses that dispense the individual RVs) on the
SS-18.

Under SALT 11, the Soviet Union is permitted to de-
ploy 326 SS-18s, even though the US is denied the right to
deploy any ICBMs larger than the Soviet SS-19, the
throw-weight of which is half that of the SS-18. The
enormity of the SS-18"s throw-weight can be gauged in
practical terms by the realization that ten of these ICBMs
have the total throw-weight of all the SLBMs carried by
all the US fleet ballistic submarines on station at one
time.

As of this writing, the Soviet ICBM inventory consists
of about 1,415 weapons, a number that has not changed
appreciably from a year ago. But within this total, the
number of new fourth-generation systems increased by
about 150 and replaced a corresponding number of obso-
lescent older systems. About 500 fourth-generation sys-
tems are now deployed. There is some uncertainty about
the planned mix of SS-17s and SS-19s. Most analysts are
inclined to believe that there will be more SS-19s than
SS-17s because the former carries two more warheads
(six vs. four) than the latter. There is little doubt that the
Soviets will build up the SS-18 inventory to the maximum
allowed under SALT, which is either 308 or 326, depend-
ing on whether or not eighteen fully operational test sys-
tems are counted. Recent evolutionary improvements
of the SS-18—specifically in the new “*Mod-4"" version,
which accommodates various MIRV payloads—have
been dramatic. Accuracy of recent test-flights exceeded
that of the newest Minuteman I1Is and caused revisions
of US estimates of when the Soviets could achieve a
first-strike capability against this nation’s ICBM force.
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That threat level is now anticipated for as early as 1980,
rather than by 1985.

One of the more ominous aspects of the Soviet ICBM
force is the SS-16, a missile about the same size as Min-
uteman IIl. There is some indication that this weapon,
designed for mobile deployment, has been so deployed
and is being intermingled with the MIRVed S§S-20
intermediate-range ballistic missile (IRBM), to which it
is related. Another worrisome development is the in-
stallation of SS-20 IRBMs near the geographic center of
the Soviet Union in a former ICBM site that had to be
disestablished under the terms of SALT 1. The SS-20
consists of the two lower stages of the SS-16 and thus can
be converted into a full-fledged ICBM. US concern is
increased by the fact that some SS-16s already seem to be
intermixed with SS-20s at one silo complex, in a location
where a weapon with greater range than the SS-20 makes
more sense.

Now a fifth-generation of ICBMs—involving at least
four different designs—appears to be nearly ready for
testing, according to US analysts. General Jones's 1980
Military Posture Statement graphically contrasts Soviet
and US strategic efforts, especially in the ICBM sector,
with this statement: ** A decade or more of slips, reduc-
tions, and cancellations has retarded US modernization
appreciably and our ability to accelerate production
enough in the short term to keep pace in the event of an
unrestrained competition is questionable.™

The Soviet SLBM Forces

The number of Sovict SLBMs reached 950 by the end
of last year. The US total remains constant at 656. More
than 250 Soviet SLBMs are SS-N-8s with a range of more
than 4,200 nautical miles. A still newer, more capable
missile, the SS-N-18, with a range of about 5,000 nautical
miles is being readied for operational deployment. This
weapon has been tested with up to seven warheads and
uses stellar inertial guidance systems to boost accuracy
through dead reckoning. The long range of these new
missiles, which exceeds that of the best US SLBM cur-
rently operational, offsets an intrinsic disadvantage of
the Soviet ballistic missile fleet. Soviet submarines have
to pass through “*choke points,”” such as the Greenland-
Iceland-UK (GIUK) gap, the Baltic Sea, the Black Sea,
and the Sea of Japan—all patrolled by US and NATO
ASW forces—once they leave their home ports of
Murmansk and Vladivostok. Subs stationed at the Sibe-
rian port of Petropavlovsk do have direct access to the
ocean, but must transit through areas monitored by US
Navy acoustic arrays.

The new long-range SLBMs, of course, can be
launched from such sanctuaries as the Barents Sea and
still strike targets in the US. Longer-range SLBMs also
compensate for the fact that, on a day-to-day basis, the
Soviets have only about fifteen percent of their SSBNs at
sea, compared to about fifty-five percent for the US
Navy.

While there is little doubt that in the short- and mid-
term the US SSBNs enjoy significant advantages over
the Soviet ballistic missile fleet, a breakthrough in ASW
could reverse the picture. According to a special panel of
the House Armed Services Committee, the Soviet Union
‘*is devoting a major effort and significant resources to-
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ward developing a successful antisubmarine war
fare . . .capability. Soviet ASW capability involves no
only acoustic technology but also several highly sophis
ticated nonacoustic techniques.”

The Strategic Aviation and
Air Defense Picture

The 1980 Military Posture Statement pegs the curren
inventory of Soviet Long-Range Aviation at more tha
800 aircraft, including long- and intermediate-rang
bombers, air-to-surface missile carriers, tankers, and re
connaissance units. The long-range strike force, accord
ing to the Posture Statement, *‘includes turboprop Tu-9
Bear, subsonic turbojet M-4 Bison, and variable-swee]
Backfire aircraft.”” The number of Backfire hombers i
thought to be about 100—counting units assigned t
naval aviation—while there are about 150 Bear and Biso
aircraft operational.

“‘Since 1974. the Soviets have alluded to the develoy
ment of a new, long-range swingwing bomber, whic
could be refueled in flight, achieve supersonic das
speeds, and carry internal and external munitions. Eve
if a prototype should be completed in the near future, it i
unlikely that the first units could become operational be
fore 1983, according to the Joint Chiefs of Staff.

As Air Fowrce Magazine ranorted logt month  th
Soviets are test-flying a new air-launched cruise missile
with a range close to 1,000 miles and designed for use by
Backfire.

The Soviet Union's strategic surface-to-air missile
(SAM) force consists of about 10,000 launchers, while it:
air defense interceptor force has 2,600 aircraft capable
of all-weather interception at medium and high altitudes
**A limited capability to intercept low-altitude targets i
being improved by the deployment of MiG-23 Flogger-E
aircraft, the first aircraft belicved capable of tracking anc
engaging lower flying targets,’’ according to the Posture
Statement.

Further, an airborne warning and control system
‘*capable of detecting, tracking, and vectoring intercep
tors against targets at all altitudes, is under develop
ment,"” according to the Joint Chiefs. The number o
Soviet ground-based air defense surveillance radars sho
up from 6,500 to more than 7,260 during the past year.

The SALT Panel of the House Armed Services Com
mittee, in a recent report, stated that ‘‘testimonj
provided to the committee reveals that the Soviets have
had the technology which could defend against first
generation air-launched cruise missiles for a decade, anc
this technology is now embodied in the Soviet SA-1(
surface-to-air missile defense system. This system ap
pears well suited to defend important terminally de
fended Soviet targets, and these targets could constituts
a significant portion of the cruise missile’s retaliatory re
quirement. Thus, a significant attrition of cruise missile:
and a reduction in US retaliatory power could be ex
pected.”

Additionally, there is evidence that the Soviets are
now installing SA-10 SAMs on destroyers to extend the
perimeter of their air defenses farther out to sea; that the
Soviets are providing fighter aircraft operating at altitud
with prototype look-down-shoot-down capabilit,
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zainst low-flying targets of any kind, including drones
nd cruise missiles; and that the Soviets are beginning to
istall SA-10s and elevated tracking radars around some
wrget complexes. Presumably the purpose of these
wdars is to acquire and track cruise missiles by taking
dvantage of their relatively large radar cross section
rhen looked at from the side and horizontally.

One of the potentially most threatening and destabiliz-
12 actions to be taken by the USSR would be the de-
loyment of a modern antiballistic missile (ABM) system
y protect its ICBM force, backed up by a broadly effec-
ve civil defense effort. Such a combination, in effect,
ould deny the US a second-strike, assured destruction,
apability.

The Subcommittee on Infernational Security and Sci-
ntific Affairs of the House Committee on International
telations recently cited evidence of a broad range of
woviet ABM activities—from *‘loitering™” interceptors to
afrared homing devices—suggesting *‘that the Soviets
hay have a ‘breakout’ advantage: the ability to deploy a
wge-scale ABM rapidly if the ABM Treaty [SALT 1]
‘ere abrogated.”” Overall, there is considerable evi-
ence that the Soviet Union has overcome the original
IS lead in ABM technology and because of more ener-
etic and sustained research programs either has over-
aken the US in this field, or soon will.

Few defense issues have been debated with as much
crimony and divergence of views as the Soviet civil de-

ense program. The controversy is over the relative effi-
:acy of Soviet civil defense under various scenarios, and
10t about its magnitude. The Military Posture Statement
uts the issue in perspective by concluding that **civil
lefense is considered by the Soviets to be an integral part
of their overall military strategy. Soviet leaders assert
hat a credible civil defense contributes to deterrence,
trategic stability, and the ability of the state to survive.
[he Soviet civil defense program has been conducted ata
renerally sustained pace since the 1960s. To date, blast
helters have been built for an estimated 110,000 leaders
wnd for twenty-five percent of the essential labor force.
Hardened shelters exist for the protection of about fif-
een percent of the general urban population. Plans call
or the remainder of the population to be evacuated to
ural areas.”’

Theater Nuclear Forces

*“The former clear-cut US lead in theater nuclear
-apability has been overtaken by the Soviets . . . the
videning Soviet lead in long-range theater nuclear capa-
ility (such as the mobile MIRVed SS-20) is an added
source of deep concern to defense planners in all NATO
apitals,”” General Jones reported to Congress.

While US knowledge of the number of theater nuclear
varheads available to the Warsaw Pact is sketchy, some
winalysts on both sides of the Atlantic believe that there is
rough match, with both sides now having inventories of
\bout 7,000 weapons of this kind.

Two Soviet weapons, the SS-20 and the Backfire
romber, according to Gen. Alexander M. Haig, NATO’s
supreme Allied Commander, are **producing an increas-
ng disparity in the mid- and longer-range theater nuclear
orces which favors the Soviet Union.”” The SS-20, a
sobile intermediate-range ballistic missile with three in-
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dependently targetable warheads and a range of nearly
3,000 miles, is now being employed in a string of bases to
provide a crescent of coverage that extends from the Sea
of Japan, China, the Indian subcontinent, the Middle
East to Western and Northern Europe. About 300
launchers will probably be fielded by 1983 and dispersed
to several dozen bases. The SS-20 launcher is reusable
and on the average is probably meant to fire three
missiles. The total SS-20 missile inventory is expected to
reach about 900 within a few years.

Addressing European NATO leaders last summer,
General Haig pointed to the *‘particular irony’’ that de-
ployment of the SS-20 **has occasioned no public outery
comparable to that which accompanied discussion of the
enhanced radiation/reduced blast warhead. This awe-
some new weapon system [ the SS-20] has 2,000 times the
destructive capability of the much-maligned ‘neutron
bomb." "’

General Haig listed these other elements of the theater
nuclear threat confronting NATO:

® Growing numbers of improved quality Frog, Scud,
and Scaleboard missiles deployed at division level and
higher echelons. Over the long term, these three
weapons types will probably be replaced by “*new and
more capable systems’’;

® Increasing Soviet nuclear artillery capabilities;

e [arge numbers of new Soviet nuclear-capable tacti-
cal aircraft and;

e Backfire, which can attack Western Europe from
bases deep within the Soviet Union.

Backing up, and probably meant to work in conjunc-
tion with the Soviet Union’s theater nuclear capability, is
what the Joint Chiefs of Staff term *‘the world’s most
fully trained and equipped chemical warfare (CW) force,
which is prepared to operate in a chemical, biological,
and radiological (CBR) environment.”

Soviet offensive and defensive CW capabilities keep
on growing in spite of the Kremlin’s participation in
arms-limitation talks that seek prohibition of .chemical
weapon development, and ‘‘there is no evidence of
Soviet restraint in efforts to maintain superiority in com-
bat operations involving the use of chemical weapons,”’
according to the JCS.

Soviet forces are known to train regularly and with
awesome realism in a toxic environment. A variety of
modern agents, multiple delivery systems, and the tacti-
cal doctrine necessary for large-scale use have been de-
veloped. Soviet ability to produce and stockpile large
quantities of CW agents and munitions is evident, ac-
cording to the JCS: **Whether the Soviets would initiate
CW in a nuclear or nonnuclear war, and under what con-
ditions, is not certain; however, their ability to do so is
undeniable.”’

Combined with the juggernaut of Soviet conventional
forces, the Kremlin's growing strategic, theater-nuclear,
and CW capabilities seem to be focused on the goal of
world hegemony—by political coercion if possible, by
war if necessary. In his report to the nation on its military
posture, General Jones described with forceful clarity
both the challenge of and the solution to Soviet im-
perialism: *'1 see little cause for optimism in the future
unless the United States maintains both the power and
the will to deter encroachment, defend our interests, and
steer Soviet policy away from adventurism.” =
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SOVIET AEROSPACE ALMANAC

In the absence of an effective US response, the less-than-comprehensive terms of SALT | and of SALT Il,
as presently understood, will not prevent the USSR from legally attaining strategic superiority.

Al and the Emergirx
- Strategic Threat

BY PETER HUGHES

N 1969, the United States entered the strategic arms

limitation negotiating process (SALT I) with the
Soviet Union. The purpose of these negotiations, accord-
ing to then President Nixon, would be to secure a **stable
strategic relationship’” with an ‘‘equitable limit on both
offensive and defensive strategic forces.”” Specifically,
the US wanted to contain the emerging Soviet threat
against US ICBM forces, the vulnerability of which was
and still is considered inimical to strategic stability—a
central element of US deterrence policy. The Nixon
Administration also was concerned ahont the “‘un.
checked extension of [ Soviet] defensive capabilities”—a
reference to possible Soviet ABM deployment to protect
its cities. As noted by Mr. Nixon, such a capability
“*might[lead the USSR (o] believe that its defenses could
clearly limit the damage [to its society] it might suffer
from retaliation and therefore that it was in a position to
strike first.”

With the signing of SALT Iin 1972, Nixon Administra-
tion officials argued that the agreement to limit offensive
strategic weapons would check the rapid buildup of
Soviet strategic forces and stop several Soviet programs
from being developed and deployed. The second element
of the SALT I agreement—the ABM treaty—was con-
sidered even more important than the limitations on of-
fensive strategic forces. Ambassador Gerard Smith, then
Director of the US Arms Control and Disarmament
Agency, reflected this view when he said of the ABM
treaty:

In effect [the treaty] says that neither nation is going to
try to defend its nationwide territory. This is an admis-
sion of tremendous psychological . . . recognition that
the deterrent [orees of both sides are not going to be chal-
lenged. When you think of the concern that we have had
for the last twenty-five years about first strike, and coun-
terforce, it seems to me [that] a general recognition by
both countries that they are not going to field a nation-
wide [ ABM] system is of first importance, politically,
psychologically, and militarily.

Subsequent to ratification of SALT I, US defense offi-
cials called Soviet strategic developments unprece-
dented, and beyond any reasonable requirements for
purely deterrent or defense objectives. Indeed, illustrat-
ing the failure of SALT I to contain the momentum of
Soviet strategic programs, US defense officials in the af-
termath of SALT 1 testified before Congress that the
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issue was no longer ‘‘how to avoid initiatives that migl
continue or accelerate the arms competition [if it ev

was],”” but how to *‘interpret and respond to a wide rang
of !‘!ﬂfPl‘lﬁnl Soviet initiativias 77

Soviet Programs After SALT |

In 1973, the Soviet Union had begun to flight test i
fourth-generation ICBM systems, now known as th
SS-16, §S-17, SS-18, and SS-19. The SS-18, expected t

renlace the €8.0 is gdarpe Hguid-facled sy stedrwitl
throw-weight increase of thirty to forty percent. It wa
expected that the third-generation SS-11 would be re
placed by the SS-17 and the SS-19, both medium liquid
fueled systems, estimated to have three to five times th
throw-weight of the SS-11. The SS-16, a light solid-fuele
system, was believed to be a replacement for the SS-13
Of these four new Soviet ICBM systems, only the SS-1
had then not been tested in a MIRV configuration. How
ever, the SS-16 uses a post-boost vehicle (PBV), or bu
dispensing system, and Lhus appeared (and has sub
sequently proved to be) MIRV-capable.

All of these fourth-generation ICBMs incorporate
new guidance concepts, with computers aboard th
PBVs, and the so-called cold launch technique was in
troduced with the SS-17 and SS-18. Two different type
of post-boost vehicle propulsions were used. The SS-17
and SS-19s (and more recently the SS-18) illustrated im
proved Soviet missile accuracy: their reentry vehicle
(RVs) were shaped for high-speed atmospheric reentry
which, in combination with further PBV guidance re

The §5-18 can be cold-launched, will carry up to ten MIRVs, and is
more accurate than the 55-8 (above) which it replaces
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finements, would reduce the missile CEP and hence
provide a greater hard-target Kill capability. New and
significantly improved and hardened Soviet ICBM silo
construction was also begun. Moreover, the SS-16 was
being developed in both a fixed and land-mobile mode.
Deploying these fourth-generation ICBM systems, it was
feared, would increase Soviet ICBM throw-weight from
between 6,000,000 and 7,000,000 pounds to between
10,000,000 and 12,000,000 pounds, and enable them to
deploy on the order of 7,000 one- to two-megaton ICBM
warheads. In particular, if the Soviets were to replace the
300 SS-9s permitted under SALT I with some 300 SS-18s,
it was estimated that the yield and CEP combination of
these 300 MIRVed systems alone could pose a serious
threat to the fixed silo-based US ICBM force. That is
precisely what has happened.

In addition to these ICBM developments, the Soviets
began flight testing the SS-N-6 submarine-launched bal-
listic missile (SLBM) with a multiple reentry vehicle
l(MRV). although apparently the longer-range SS-N-8
‘had not then been tested in either MRV or MIRV config-
‘uration. During the same time, Soviet emphasis in ballis-
tic missile submarine construction shifted from the
Y-class SSBN capable of carrying sixteen missile
launchers to the D-class, each then equipped with twelve
missile tubes. There was, however, evidence that mod-
ification of the D-class SSBN to accommodate sixteen
itubes also was under way. Some nineteen D-class
SSBNSs had either been launched or assembled by 1973,
which in combination with thirty-three Y-class SSBNs
(each with sixteen launchers) gave the Soviets a total of
744 SSBN launchers. At the then existing rate of SSBN
production (six to eight annually) it was estimated that
the Soviet Union would reach the SALT I allowable ceil-
ing of sixty-two operational modern SSBNs by 1977 or
1978, which they indeed did.

The third area illustrating a major Soviet strategic ini-
tiative was the Backfire bomber. Although the US intel-
ligence community was not in agreement over its capabil-
ities, then Defense Secretary James Schlesinger argued
that the Backfire-B model, with its known refueling
capability, could be used as a peripheral, and possibly as
an intercontinental, bomber. This view subsequently has
been confirmed.

President Carter’s March 1977 comprehensive SALT
11 proposals that were summarily rejected by the Soviets
sought again to contain through the SALT process the
Soviet capability to destroy US ICBMs in a first strike.
Indeed, in these Carter Administration proposals, the
ICBM aggregates were too high for strategic stability—
given the present composition of US and Soviet strategic
forces—and would not have preserved the survivability
of the US ICBM force. Equally important, the proposed
qualitative restrictions posed no significant impediment
to Soviet progress in missile accuracy. More signifi-
cantly, within months after the March 1977 SALT pro-
posal, a Soviet SS-18 flight test demonstrated that the
fourth-generation Soviet ICBMs appear qualitatively
equal to the US Minuteman IIT with INS-20 guidance,
and probably capable of achieving CEPs on the order of
0.1 nautical mile. This capability resulted, as mentioned
earlier, from dramatically improved guidance systems
and high beta, spin-stabilized RVs. Additionally, the
footprint of the RVs was more than doubled. This would
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Vulnerability of US Land-Based ICBMs

(Assume: Soviet first strike and SALT limit of
B20 MIRVed ICBM launchers)

MIRVed Missiles Warheads

308 $5-18s with 10 warheads each 3.080

200 S5-17s with 4 warheads each 800

312 55-19s with & warheads each 1,872
MRV Missile

400 S5-11s with 1 to 3 MRVs 800

Total ICBM warheads deployed 6,552

(Assume: CEPs of 0.2nm, 0.15nm, 0.1nm; yield of all RVs at 0.75
megatons, reliability of 0.85; number of RVs per MIRVed missile as
above; Soviets target two RVs on each of the 1,000 Minuteman

silos)
It each ICBM
has a CEP of:
Either 240 SS-18s 720 Minuteman 0 2nm
or or
312 §5-19s and 120 55-17s will kill 910 Minuteman 0.15nm
or or
312 §5-19s and 50 SS-18s 930 Minuteman 0.1nm

allow the Soviets to increase their reliability, cross-target
US Minuteman fields, and use the second RV attackinga
given silo for reliability, not to compound damage,
thereby overcoming any limitations assumed to result
from the so-called fratricide effect.

The United States had seriously underestimated
Soviet technological achievement, and hence the time by
which US ICBMs would become vulnerable. In-
creasingly, US defense officials stated that by the early
1980s the Soviets, using only one-third of their ICBMs,
could credibly threaten ninety percent of the US ICBM
force. The US, in effect, would not be confident of any
SUrvivors.

The accompanying chart, a variation of one originally
prepared by Paul Nitze, illustrates Soviet ICBM capabil-
ities against US ICBMs under the proposed SALT II
constraints.

The failure to contain the Soviet threat against US
ICBMs led US officials to argue that ICBM vulnerability
was a problem neither created nor solvable by the arms-
control process. It is indeed true thut US ICBM vulnera-
bility was not directly created by SALT, butitis also true
that for a decade it had been a primary US arms-control
objective to prevent this threat from emerging. Further,
according to its proponents, this was the very essence of
the Anti-Ballistic Missile (ABM) treaty: both nations ac-
cepted the desirability of strategic stability and would not
threaten each other’s strategic (read ICBM) forces.

Inretrospect, itis evident that whatever political bene-
fits the SALT I agreements may have entailed, these
agreements did not put a ‘‘cap on the arms race.”’ In-
deed, as noted by the Chairman of the Joint Chiefs of
Staff, Gen. David C. Jones, the ‘‘greatest increase’’ in
Soviet military capability ‘*has occurred since the sign-
ing of SALT I, and we don’t see any evidence of slacken-
ing effort on their part.”’

Limits on the number of Strategic Nuclear Delivery
Vehicles (SNDVs) permitted each side under the terms
of SALT I were such that the Soviets needed several
years to reach those ceilings. Moreover, the inability to
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conclude verifiable qualitative restrictions on strategic
forces also allowed both the United States and the Soviet
Union to significantly increase their strategic capabili-
ties, not least through MIRVing their missile forces. It is
worth noting that, despite the claims of domestic critics
that the US was unprepared to accept SALT MIRV re-
strictions, the Soviets themselves clearly proved unwill-
ing to accept MIRV development restrictions that would
have precluded their equaling or surpassing US MIRV
technology; hence the inability to conclude SALT I
MIRY restrictions.

Despite SAL1' 1, the Soviets will complete the de-
ployment of their fourth-generation ICBM forces, with
new and more effective guidance systems, significantly
increased throw-weight, and improved MIRV capabili-
ties. All of this would be ratified by SALT II. Further, the
Soviets have developed and deployed the so-called cold-
launch technique for their SS-17 and SS-18 ICBMs. This
launch technique has enabled the Soviets not only to in-
stall larger missiles in existing launchers (thus effectively
and legally allowing them to circumvent the SALT I lim-
itations ot inissiie size), but it aiso enabies the Soviets 10
rapidly reuse existing silos for launching additional
missiles. Unclassified congressional testimony indicates
that it would require no more than twelve hours to refur-
bish and reuse a missile silo after a cold launch. Thus, the
Soviets again and quite legally have circumvented the in-
tent of the SALT I agreement, which sought to limit
missile deployment by restricting the number of ICBM
launchers.

SALT II Loopholes

The terms of the SALT II agreement also will not re-
strain the continuing momentum of the Soviet strategic
force buildup. There are, for example, no restraints on
future SLBM developments and deployments, except
for the overall restrictions on aggregate numbers de-
ployed. In this area Soviet emphasis has been on de-
veloping a solid-propellant SS-NX-17 (2,500 pounds of
throw-weight, 2,500-nm range, and a single RV of one-
half megaton yield); the SS-N-18, with emphasis on stel-
lar inertial guidance and improved MIRV capability
(2,500 pounds of throw-weight, 5,000-nm range, and re-
portedly tested with up to seven RVs); and a new, not-
yet-flight-tested missile (believed to be equivalent to the
US D-5 SLBM, with a 6,000-nm range, 5,000 pounds of
throw-weight, and probably capable of carrying fourteen
RVs) for their still-under-development Typhoon SSBN
(a Trident submarine equivalent). Modification of the
Delta-class boats to accommodate the new missile may
also be under way, as may be a rapid-fire capability for
the SLBM tubes. Since the SALT II MIRYV ceiling for
SLBMs is fourteen warheads, it is apparent that a major
Soviet strategic growth program is being codified by
SALTII.

The failure to impose restrictions on new Soviet
SLBM developments also tends to undermine the objec-
tives of the proposed SALT restrictions related to
ICBMs. Under the terms of SALT II, both nations will be
permitted to deploy one new ICBM, with modernization
restrictions intended to ban improvements on presently
deployed types. Modernization or changes to an existing
system, beyond those defined, would move such a sys-
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whsolie (ubes Ul thie D-Ciass suLlEnne (1op) were increasea rrom
twelve to sixteen and modified to handle a new, long-range,
MIRVed SLBM. The Soviets also are investing heavily in R&D on
antiballistic missile system components that will give them missile
defense capabilities vastly better than the existing Galosh ABM
missile (lower photo).
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em into the category of a new type.

Through the provision imposing fractionation re-
strictions on presently deployed ICBMs (ten warheads
‘or the SS-18, six for the S8-19, and four for the SS-17)
:he US hopes to prevent the Soviets from exploiting the
‘hrow-weight of their ICBMs. Further, the United States
1opes to prevent deployment of the fifth-generation
Soviet ICBM systems. Since the Soviets are free to de-
velop new SLBMs, there is simply no way the United
States can prevent the testing on SLBMs of propulsion,
guidance systems, RVs, etc., that could be used for
ICBMs. Beyond that, the restrictions on ICBM fraction-
ation make little sense without a ban on testing decoys,
penetration aids, chaff dispensers, etc. The Soviets
could test twenty objects and claim ten were decoys—
which they well might be. The issue is less that the US
might or might not have difficulty distinguishing between
the objects released, but rather that the Soviet Union can
quite legally gain the necessary confidence and test expe-
rience to circumvent the intent of the proposed ICBM
fractionation restrictions by using such things as decoys
or penetration aids. Even with restrictions on the use of
penetration aids or decoys, the Soviets could continue to
izain confidence and experience by testing RVs with
weight variations. Thus, to the extent that imprecise
SALT definitions concerning RV weights, or variations
in actual RV weights during missile flight tests, were
permitted, the intent of the fractionation restrictions
could also be circumvented.

It has been widely argued that were the Soviets to
agree not to encrypt their telemetry flight test data, the
United States could nonetheless verify Soviet com-
pliance. Unfortunately, the Soviets have only agreed not
to encrypt telemetry flight test data necessary for the US
to verify Soviet compliance with the terms of the agree-
ment. On its face that would seem a reasonable provi-
sion. The United States, however, is not about to tell the
Soviets what information it requires, thus leaving to the
Soviets the final judgment on how to exploit this am-
biguity.

It is also unfortunate that the issue of encryption is
viewed by some as the critical measure of the adequacy
of SALT II. It is worth noting that there are several alter-
nate methods for the Soviets to deny the US the informa-
tion it seeks. They include using telemetry systems that
are above the frequency range of US collector systems,
reducing power in telemetry systems to a point below the
sensitivity of US collectors, and recording flight test data
and then recovering the recorder after the flight.

To what extent the Soviets would be willing to cheat,
and thus jeopardize the arms-control process, is open to
question. As mentioned earlier, the present fourth-
generation Soviet ICBM systems are estimated to be ca-
pable of achieving CEPs on the order of 0. 1 nautical mile.
With well over 6,000 ICBM warheads, that accuracy
satisfies any Soviet military requirements. Also, the
SALT II exclusion of ‘‘gray-area’’ systems, like the
SS-20 IRBM and Backfire bomber, provides the Soviets
the means to dramatically increase their strategic capa-
bilities in a legal way. The SS-20is not a **small”" missile;
in throw-weight and lift-weight, it is equal to the US Min-
uteman, and it carries three warheads of a half-megaton
yield.

There are also very real difficulties in accurately as-
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sessing the range of the SS-20. For example, if second-
stage termination were used during the SS-20's flight
tests, the US would underestimate the range of a fully
loaded SS-20. Present estimates, however, indicate that
its distance with three warheads is 4,000 kilometers, ex-
tending to 8,000 kilometers as payload is reduced. By
adding the third stage of the SS-16 (the SS-20 itself con-
sists of the first two stages of that system), the SS-20
IRBM becomes an SS-16 ICBM. US verification of
Soviet compliance with proposed SALT II restrictions
on the SS-16, intended to preclude Soviet exploitation of
the SS-20s, is also dependent on observing the logistic
support of the missile, as is true of all Soviet missile sys-
tems. US ability to monitor Soviet compliance would be
significantly lowered if changes in Soviet operational
procedures occurred. But again, within the constraints of
SALT II the Soviets can deploy as many SS-20s as they
wish. Thus, by 1985, several hundred SS-20s can be ex-
pected to be deployed, with each of the missiles’ three
warheads having about three times the yield of the US
Minuteman III warhead.

Problems associated with US intelligence-gathering
facilities in Iran also illustrate quite clearly the potential
vulnerabilities of US SALT II monitoring capabilities re-
sulting from political instability in foreign countries. De-
spite President Carter’s assurance to the contrary, the
US intelligence-gathering facilities in Iran do provide
unique monitoring capabilities critical for verifying
Soviet compliance with several provisions of SALT 1I,
particularly as they relate to Soviet ICBM develop-
ments.

The proposed SALT II restrictions on the Backfire
bomber are known: no increase in present production
rates, refueling prohibitions, and basing restrictions.
With these constraints the Soviets can be expected to
deploy some 400 Backfire bombers (constituting an in-
crease of thirty-five percent in Soviet megatonnage). An
alternate way of looking at it is that thirty Backfires can
carry the equivalent megatons (EMT) of 100 SS-19s. By
1985, the Soviets can be expected to have deployed some
400 Backfire bombers—that would not be counted under
the provisions of SALT Il—equal in EMT to more than
1,300 SS-19s.

The Soviets may well decide to deploy a new heavy
bomber, but why they would is not immediately clear,
given the freedom to deploy a significant Backfire force
that does not count against the strategic nuclear delivery
aggregates permitted by SALT II.

Soviet Strategic Defenses

It is difficult to envision how SALT II will contain
Soviet strategic developments. As with SALT I, US crit-
ics contend the SALT II agreement merely codifies
planned Soviet strategic deployments—a view sub-
stantially bolstered by the CIA analysis done by former
CIA employee Dave Sullivan. Sullivan’s analysis, based
on US intelligence information assessments of Soviet
communications, reportedly illustrates quite clearly that
the Soviet military has not allowed the SALT process to
infringe on planned Soviet strategic forces and programs.
Further, according to the CIA:

. a SALT Il agreement along the lines currently
being envisioned would not in itself significantly alter
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[the CIA] projection of Soviet defense spending. Such an
agreement would probably reduce the rate of growth of
total Soviet defense spending by only about 0.2 of a per-
centage point per year. The resulting savings would
amount to less than 1.5 percent of total defense spending
projected through the early 1980s in the absence of an
agreement.

If Soviet strategic defense expenditures and programs
will not be affected by SALT 11, it is difficult to argue that
US expenditures will be affected.

The US-Soviet strategic trends in the aftermath of
SALT I, and in the shadow of SALT II, have illustrated
not only asymmetries in the respective force structures
of each nation, but also significant asymmetries in US-
Soviet perspectives concerning ‘‘stability’" and the pur-
pose of the arms-control process. According to press re-
ports, Defense Secretary Harold Brown told President
Carter:

. there are many indications that the Soviets are
strugtunne thair forcee Lo be ablal o feht la-nuclcar
war]. Their plans and exercises point the same way, If
they think they have such a capability, and we both know
that the United States does not, adverse military conse-
quences are possible, and adverse political consequences

very likely.

It is, of course, the ABM treaty that was widelv
heralded as precluding the emergence of such a problem.
However, despite this treaty, the Soviet ABM program
has not abated. Soviet activities include developing
phased array radars, modular component rapidly de-
ployable radar systems, and new early warning regional
acquisition radars: testing and continued development of
Sprint-like high acceleration endo-atmospheric intercep-
tors; continuing development of new radars at the Sary
Shagan test site; and developing a rapidly deployable
radar at Kamchatka (where targets for US ICBMs exist).
Indeed, since signing the ABM treaty much Soviet ABM
technology, including the Sprint-like interceptors and
mobile and transportable phased-array radars, has been
directed toward incorporation into high-performance,
mobile air defense systems. These new air defenses can
be deployed under the provisions of the ABM treaty and
could give the Soviets a potentially very effective
damage-limiting ABM system for defense against US
ICBMs and particularly against SLBMs in low traffic
areas. Soviet air defenses are the most advanced and ex-
tensive anywhere. They are integrally linked with Soviet
ABM activities, and can be used against cruise missiles,
SRAMs, and high-performance penetrating aircraft.
Moreover, the expanding ground-based Soviet air de-
fense system is coupled with look-down, shoot-down ca-
pabilities for their interceptor aircraft.

William J. Perry, Under Secretary for Defense Re-
search and Engineering, has argued that a crash program
*‘could provide many operational [ Soviet] ABM sites by
the early 1980s.”" US defense officials also concede that
the Soviet Union has, in fact, *“*pulled together all the
elements of a workable ABM system.”" According to
Secretary Perry, they have a ballistic missile defense sys-
tem ‘“‘which appears to be rapidly deployable,”” and
which may *‘seriously erode’ or may have negated the
technological ABM advantages believed to have been
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possessed by the United States. In short, the present
level of Soviet ABM activities not only matches but ex-
ceeds the maximum US effort at the time of the short-
lived US ABM deployment.

In addition to ABM activities, it is also widely con-
ceded that Soviet civil defense preparations have been
significantly expanded, costing the Soviets on the order
of $2 billion annually. In the context of its active strategic
offensive and defensive programs, the Soviet leadership
attaches importance to a national civil defense effort,
even if some US critics do not. Moreover, the present
study of US nuclear weapons targeting, directed in Pres-
idential Decision Memorandum 18 as an outgrowth of
Program Review Mcmorandum 10, reportedly advocates
restructuring US targeting precisely because of problems
associated with the US inability to deny or significantly
prolong Soviet economic recovery—even without at-
tributing effectiveness to civil defense. As an element of
Soviet national policy, then, civil defense simply cannot
be ignored as a factor in the strategic equation. If the
proposed changes in US nuclear weabons targeting—re-
portedly being promulgated in the PDM-18 studies—are
adopted, priority will be given to military targets; hence,
even a marginal Soviet civil defense capability would be-
come more effective. '

In combination, these trends illustrate a significant
asymmetry in the US-Soviet perception of what consti-
tutes deterrence. with Soviet etrategic forces comewhat
clumsily characterized as based on a “‘war-fighting,
war-winning"' posture. The Soviets, however, are in-
deed pursuing both an active and a passive damage-
limiting posture. Their strategic forces have the charac-
teristics and capabilities required for a preemptive strike
(as illustrated by its ICBM forces), while those of the
United States have historically been designed to deter by
absorbing a Soviet first strike and still fulfill US objec-
tives in response. It is thus not surprising that the sur-
vivability of US ICBM forces has become a focal point
for the SALT II debate.

The Hesitant US Response

It is quite understandable why the Soviets do not want
the United States to redress the vulnerability of its [CBM
forces. The Soviets, after all, have used the arms-control
process to limit US ABM defense of its ICBMs, and they
have devoted considerable resources to achieving forces
that can threaten US ICBMs. Conversely, the United
States has always refrained from developing that capabil-
ity on the grounds that it is inimical to crisis stability.

In the US defense and scientific community, a broad
consensus has emerged supporting the Multiple Aim
Point (MAP) ICBM basing system, more recently re-
ferred to as Multiple Protective Shelters (MPS), as the
technically and economically preferred solution to US
ICBM survivability.

Objections to deploying a US MAP system are tied
primarily to verification—namely, how does the US ver-
ify Soviet compliance if the Soviets choose to deploy a
MAP system similar to that proposed by the US? Inher-
ent in this view is the belief that it is all right for the
Soviets to threaten US ICBMs so long as they do not
cheat to do it. In fact, however, since SALT does not
control missile production—or even really launchers,
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but rather only holes in the ground—the Soviet ICBM
breakout threat is not a MAP-induced problem. The
Soviets would, thus, not have to cheat, and jeopardize
the SALT process, to confront the United States with an
ICBM breakout threat; they could legally and effectively
build and store extra missiles and simply set them up to
be launched from canisters whenever the situation
dictated.

Further, the SALT Il agreement incorporates what are
essentially cooperative verification procedures, and
there is no reason why such procedures could not be
adopted for MAP deployment. Even without coopera-
tive verification, and were the Soviets to risk jeopardiz-
ing SALT by cheating, it would take them several years
ito overcome the stability provided by US deployment of
‘a MAP system—a process not likely to escape US detec-
tion and allow for an appropriate US response.

The widely touted alternative to MAP—the so-called
airmobile variant carried by the Advanced Medium
STOL Transport (AMST)—poses no fewer verification
problems. Also, it undoubtedly would cost more to de-
velop and deploy (twenty to thirty percent more if all
goes well—$25 to $30 billion—and significantly more if
things do not) and two to three times more to operate and
maintain (possibly close to $1 billion annually). Cost
aside, it would not really preserve the triad characteris-
tics or unique ICBM capabilities. It is at best a distant
second-choice solution, being reviewed and restudied by
the Air Force at OSD direction because of fears that the
White House will notaccepta US MAP deployment. The
AMST/ICBM combination is seen as a better alternative
than adopting a single-option launch-under-attack policy
for US ICBMs, or going to a dyad strategic force com-
posed of SLBMs and bombers only. It is an alternative
that will encounter increasing opposition, if the MAP
program should be terminated because of technical, cost,
and political problems.

Defense Secretary Brown recently said he is ‘‘disap-
pointed’’ in the *‘accelerating Soviet arms buildup.” The
Secretary attributes this Soviet effort to a blend of *‘bu-
reaucratic inertia’’ and a ‘‘vague feeling that the more
powerful you are militarily, the more influence you
have.”” Similarly, the former Director of the US Arms
Control and Disarmament Agency, Paul Warnke, has
termed the Soviet attitude toward the role of strategic
forces, power, and conflict “*primitive."” Regardless of
these or other interpretations, the simple fact remains
that if the Soviets view military power as a means to ad-
vance their political or diplomatic objectives the United
States cannot ignore this Soviet view. Further, while
Soviet motivation or intent is not unimportant, it is less
precisely measurable than actual Soviet capabilities—
past, present, and emerging. g

In retrospect, it is apparent that the United States has
underestimated the breadth and growth of Soviet mili-
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tary programs. Soviet strategic R&D and programs have
reflected Soviet capabilities: The Soviets have done
what they are capable of doing. There can also be no dis-
agreement that SALT I failed to constrain the momen-
tum of Soviet strategic forces. Of SALT II the same will
be said. It can be further observed that unilateral US
arms restraint has not been similarly matched by the
Soviets, although the present Administration also be-
lieves ‘‘appropriate restraint in our programs and actions
is still warranted.’” Contrary to the popular view, it is
also unlikely that US strategic initiatives will induce the
Soviets to accept significant restrictions through the
arms-control process—although it is more likely that
they will be so motivated if they perceive the US pre-
pared to counter Soviet strategic initiatives than if they
do not. ,

US frustration with Soviet behavior was recently ex-
pressed by Secretary Brown when he said the 1980s are
“‘likely to be quite dangerous for the United States.’” He
also observed that:

What concerns me most about the continued Soviet mili-
tary buildup is its persistence and how that continues re-
gardless of what the United States does. . . . We build
up our forces, they build up theirs. We reduce our forces,
they build up theirs. . . . If the present trends continue
for another five years, I believe the relative military posi-
tions [ of Russia and the United States] would be a cause
of real difficulty for the United States.

To the extent the Soviet strategic force structure is
dictated by perceived Soviet military objectives and re-
quirements, the impact of the arms-control process will
be hampered in its progress. Thus, despite what political
benefits SALT Il may or may not entail, the agreement
wil]l not diminish the requirements of US national secu-
rity or defense expenditures anymore than the failure to
achieve an agreement will significantly increase those
requirements or expenditures. Neither will the terms of
SALT II and the deployed strategic force structures
under SALT II contribute to strategic stability. They
could, in fact, undermine stability if SALT I1is viewed as
a means of obviating US requirements for improving the
survivability of its strategic forces. Indeed, it is not
necessary to mirror-image Soviet offensive strategic
forces to preserve a stable strategic environment.
Strategic stability would probably be better served if the
US countered Soviet strategic offensive force develop-
ments by using its advanced technology to diversify and
increase the survivability of US strategic forces.

The foregoing comments, while critical, need not con-
vey pessimism. As aptly noted—although in a different
context—by Fritz Ermarth, a staff member of the Na-
tional Security Council;

. . if we understand the situation clearly, there should
be no grounds for fatalism. Along with a very uncomfort-
able degree of competitiveness, Soviet strategic policy
contains a strong element of professionalism and military
rationalism with which we can do business ourselves.
The Soviets respect military power and they take warfare
very seriously. When the propaganda and polemics are
pared away, they sometimes wonder if we do. We can
make a healthy contribution to our own future, and
theirs, by rectifying this uncertainty. n
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SOVIET AEROSPACE ALMANAC

Soviet military doctrine and strategy have remained relatively constant for the past
quarter century. By preserving tactical flexibility and investing heavily in
developing and deploying offensive and defensive systems, Soviet forces are approaching
a point where they soon may be able to perform all the missions assigned to them,

Soviet Military Pdlicy:
Objectives and
Capabilities

BY WILLIAM T. LEE

NCREASING concern over the growth of Soviet military

power in recent years has been accompanied by grow-
ing uncertainty about Soviet motivations. To some, ex-
panding Soviet military capability is reminiscent of Ger-
man rearmament in the 1930s and arouses fear that the
Soviet leaders might use their military power as Hitler
did. Others argue that: (1) the Soviets are proceeding at a
much slower pace than the Germans did forty years ago,
(2) the Soviets are just maintaining and modernizing their
inventories, rather than increasing them rapidly, and (3)
the Soviets accept and seek to stabilize **mutual deter-
rence’’ based upon mutual **assured retaliatory capabili-
ties.”” Some argue that the Soviets think they can *‘fight
and win"' a nuclear war now. Others believe the Soviets
are convinced that a nuclear war with the West would be
suicidal.

Each time a new Soviet missile appears, US officials
ask, ““What are they up to?"" and then offer the public
such explanations as that the Soviets don’t know what
else to do with their missile designers, or that the
Strategic Rocket Forces (SRF) are just trying to maintain
their share of the budget. Soviet civil defense has been
discovered for the third time since World War II by the
US intelligence community, and is being pooh-poohed
by some government officials and congressmen and by
most pundits and academics. Analysis of Soviet litera-
ture on military doctrine and strategy, widely discounted
adecade ago, has become fashionable now that the litera-
ture no longer is very informative.

This article cannot settle all these arguments, but it will
attempt to throw some light on the issues by explaining
the motivation for the Soviet buildup in terms of Soviet
military policy, by evaluating the capabilities of Soviet
forces relative to the requirements of their missions and
objectives, and by explaining the resulting budgetary and
manpower impact.

Objectives of Soviet Military Policy

The objectives of Soviet military policy are derived
from Soviet military doctrine and strategy, which were
formulated in the period 1953-60 and published widely in
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the early 1960s. In the mid-1960s, the Soviets modifiec
their doctrine to allow for an initial conventional phase ir
a war with US/NATO. Around 1967, the Strategic
Rocket Forces (SRF) adopted launch-on-warning of ¢
US attack. Beyond these modifications, the tenets ol
Soviet militarv doctrine and stratepy have changed little
if at all, since the axial period 1953-60. Hence, the objec-
tives of Soviet military policy also have been relatively
stable over the last two decades, particularly since the
fall of Khirushchev in 1964.

Soviet military policy has three principal objectives.
The first is to deter a US/NATO attack, which the
Soviets fear both from their reading of history and from
the tautological theses of Marxism-Leninism on the na-
ture of “‘capitalism™ and ‘‘imperialism.’” There is noth-
ing ‘‘mutual’’ about the Soviet concept of deterrence; it

is strictly one-sided. They must deter the US/NATO, but

there is no reason why we should have to deter them.

The second objective of Soviet military policy is to ac-
quire a total military and economic posture that is capa-
ble of fighting and winning a nuclear war if their policy of
“‘peaceful coexistence’’ fails. This means balanced of-
fensive and defensive forces that can defeat the enemy
while limiting damage to the USSR, which is a tall order.
Preemption, on warning, is the preferred Soviet option,
but Soviet forces must be equally prepared to retaliate.

The third objective is to achieve ‘‘superiority’” over
the enemy by procuring larger numbers of more effective
weapon systems. As one political officer put it, the
USSR is “‘confidently’” building up a *‘military advan-
tage'' over its probable enemies because *‘it is impossi-
ble to request peace from the imperialists, but only pos-
sible to dictate to them by force, by the inevitability of
retaliation.”

To the Soviets, the initial nuclear exchange is not the
primordial spasm of two scorpions in a bottle, but the
means of gaining a decisive military advantage. If the
Soviets do not succeed in preempting, the *‘answering
blow™ must regain the military initiative in order to en-
sure the full defeat of the enemy. “*Victory™ in a nuclear
war means: (a) The USSR continues to function politi-
cally, economically, and militarily after the initial ex-
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change; (b) Soviet forces prosecute the war to defeat and
disarm all remaining enemy military forces and occupy
Europe; (c) the USSR recovers with the aid of European
assets; and (d) ‘‘socialism’’ becomes the only politico-
economic system in the world.

None of this suggests, however, that the Soviet leaders
are bent on starting a war. Drawing a historic parallel
with Germany before World War 11 is misleading in this
respect. The same political officers who have touted
“superiority’’ and *‘victory'' also have argued that the
USSR would not be justified in attacking the US/NATO
coalition, even though such a war would, by definition,
be a “‘just’” war.

The Soviet course is neither ‘‘peace’ nor ‘‘war’” as
most Americans understand these terms, but “*struggle’’
to bring about the Marxist-Leninist ontology of history.
Soviet military policy is one instrument in that struggle.
However, because the policy objectives derived from
military doctrine and strategy are very ambitious, many
gaps remain between the capabilities of Soviet forces
and the missions assigned to them, despite the steady
shift in national priorities to the military establishment
that began under Khrushchev and has continued under
the Brezhnev-Kosygin regime.

Military Operations and Service
Missions

While the litany of weapons numbers and characteris-
tics is one essential dimension of the Soviet threat, one
should try to simulate a Soviet appreciation of the capa-
bilities of their forces to perform the missions assigned to
them. Although the Soviets allow for the possibility of a
conventional opening in a superpower coalition conflict,
they seem to view escalation as inevitable. Because the
issue in such a conflict is the survival of “imperialism’* as
a social system, the *‘imperialists’’ will not suffer defeat
without resorting to nuclear weapons.

In the late 1960s, the editors of the Soviet journal, Mili-
tary Thought, asked General Lieutenant G. Semenov to
define the concept of an ““operation’ in response to re-
quests from readers. General Semenov defined a military
operation as a combined arms offensive to exploit

In their doctrine and training, the Soviets put great emphasis on
combined arms operations designed to exploit a strategic offensive
in theater warfare
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strategic nuclear strikes with operational-tactical nuclear
strikes to completely defeat enemy forces and to capture
the enemy’s territory. This is the classic Soviet concept
of a campaign in the NATO theaters of operation
(TVDs). In the Soviet view, nuclear weapons are to be
used to win the war and not for limited demonstrative
purposes. No doubt the Soviets have studied US con-
cepts of limited nuclear operations, and may have ex-
perimented with such concepts, but are not likely to ac-
cept them because limited use of nuclear weapons has
nothing to do with winning a nuclear war. The Soviets
like to cite a dictum from Lenin: **Wage war seriously or
not at all.”

The Soviets envisage three basic types of operations:
strategic offensive, strategic defensive, and combined
arms in the Eurasian TVDs. Strategic offensive opera-
tions are designed to destroy the enemy’s nuclear deliv-
ery systems and weapons stocks, command control cen-
ters, other elements of the enemy’s military establish-
ment, and selected industry, transport, and communica-
tions facilities to prevent their employment and the re-
constitution of enemy forces. Soviet strategic offensive
operations are not directed against population and indus-
try as such. Collateral damage in the vicinity of valid
targets is unavoidable but unnecessary victims are to be
avoided. The Soviets do not want to inhibit, much less
prevent, ‘‘social progress’ for decades or even cen-
turies. Enemy governments, however, are to be de-
stroyed because, by definition, they will have been re-
sponsible for starting the war.

Of all the mirror images the US has created, one of the
most pernicious is that the Soviets have an insatiable ap-
petite for inflicting fatalities on the general population.
On the one hand this image constitutes a nearly insuper-
able barrier to understanding Soviet weapon develop-
ments; on the other hand, it provides the basis for talking
ourselves out of sensible programs. Ironically, the image
mirrored is the US declaratory policy of the 1960s
(MAD), which the US itself never accepted as the basis
for targeting nuclear weapons.

Strategic defensive operations consist of air, missile,
and space defense against enemy forces. The term **air
defense’’ in Soviet usage includes all three. Active de-
fense is supplemented by civil defense to reduce losses of
population, industry, and transport; to maintain some
level of military production; and to restore essential
production and services as rapidly as possible. The bot-
tom line for both strategic offensive and defensive opera-
tions is to limit damage to the USSR—military forces,
population, and industry—while destroying enemy mili-
tary capabilities to prosecute the war, This is what *‘re-
pelling’” an enemy attack means to the Soviets.

Combi