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Engines that give the B-1B exceptional range, payload
and penetration capabilities. Engines that

help the B-1B

keep the peace.




The F109: Ahead of its time.
And not just on paper.

When the Air Force selected
Garrett’s F109 to power the new
Fairchild T-46 trainer, they got
more than just another advanced
technology engine. _

Moreover. its advanced core
technology, full-authority digital
electronic fuel control, and 5:1
bypass ratio all contribute to SFC's
ogTihes  thatare miles ahead

They got the new A of any other engine
standard in engine in its class.
durability, safety, and - Andthat’s just the
efficiency. An engine ¥ beginning.
that is rolling on sched- B The first F109 exceeded
uletoward anearly 1985 Gacemamrs =  its 1,300 Ib. thrust require-
takeoff. e ment on its initial run

Asthe firstengine developed F109-GA-100 Dec. 4,1983, 4 weeks ahead
under the strict criteria of ENSIP of schedule. With its
(Engine Structural Integrity Pro- capability for §r0wth and
%ram), the F109is designed forthe  configuration flexibility,

8,000-hour life of the airframe. the F109is also the

basis for a very affordable and
durable new family of engines for
turboprop, turboshaft, and turbofan
applications.

Garrett's F109. On test, on cost,
on schedule for delivery in 1984.
An engine that's on target for the
times.

For more information, contact:
Manager F109 Sales, Garrett
Turbine Engine Company,

P.O. Box 5217 Phoenix, AZ 85010.
Or call: (602) 2311037,

GARRETT
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Innovation

Turn proven hardware into
all-new C-5Bs to increase America’s
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Giving shape to imagination.



Marietta, Georgia—
January 1985

Major assembly is continuing
rapidly on the first of the new USAF
C-5Bs. After its first flight this fall, it
will join the 77 C-5As already in service
with the Military Airlift Command.

The fixed-price program calls for
Lockheed-Georgia to produce 50
C-5Bs, making America’s outsize cargo
capacity 65 % greater and dramatically
expanding airlift—the backbone
of deterrence.

This will increase the nation’s ability

to airlift fully assembled helicopters,
infantry fighting vehicles, self-propelled
artillery, M-1 tanks, and all other
needed equipment to any part of the
world with the speed necessary for
effective deployment.

Moreover, the new C-5Bs will
significantly enhance operations
through such improvements as a
simplified automatic flight control
system; color weather radar that is lighter
and more reliable; a digital air data
computer; and a highly advanced
navigation/communications system.

The C-5B also will have improved
engines with increased reliability. And

much of the aircraft will employ new
alloys that are stronger and more
corrosion-resistant. Other advances
enhance its maintainability.

As assembly continues at Marietta,
Georgia, the C-5B is meeting or
exceeding all program quality require-
ments—one result of our new, modern
machines and production methods.

It is also a testimonial to the skill
and energy of the people at Lockheed-
Georgia, as well as workers at
Lockheed’s suppliers in 47 states.

With the C-5B, they are not only
building the free world’s biggest
airlifter, they are building it better.




AN EDITORIAL

Research and Technology vs.
Operational Reality

By Russell E. Dougherty, PUBLISHER

HEN he was Secretary of the Air Force, Dr. Hans Mark

frequently contrasted the perceptions of things held in
the programmatic world of Washington with the way things
really are in the operational world of the combatant com-
mands—the real world, where the weapon systems are and
where the blue-suiters live and work. Nothing illustrates just
how vast this gap is between Washington-level thinking and the
real world of operational weapons like the debate now raging
over President Reagan’s Strategic Defense Initiative (SDI).

Starting from his dramatic March 1983 “Star Wars" speech
concerning the need for ballistic missile defenses (and his
challenge to our scientific and technological communities to
perfect them), the “fog count™ in Washington began to in-
crease. A drift toward mischief was evident when the strategic
gurus of the Potomac began converting the President’s general
objectives and broad technology initiatives into specific capa-
bilities with measurable performance parameters and near-
term options.

Fortunately, British Prime Minister Margaret Thatcher got it
right; she called SDI what it is—a major (and demanding)
research and technology program. Would that some of the
zealots and space warriors on our side of the Atlantic exercise
that same discipline and judgment.

We are now being inundated by the intellectual Mafia of the
political/military think tanks. Books, op-ed pieces, articles for
the prestigious national magazines, arms-control seminars,
and background sessions with industrial leaders are bursting
out all over. Now that the Administration and Congress are
preparing to come to grips with the tip of the SDI budgetary
iceberg and our negotiators are reopening substantive discus-
sions with the Soviets on arms-control measures, the concep-
tual battle lines are forming—but with some surprising areas of
agreement between strange bedfellows.

That earlier “fog count™ has thickened to the point of
obscuration, and some real-world operational facts are in dan-
ger of being overlooked or ignored. As important as the Presi-
dent’s SDI programs are (and SDI is an important, exciting,
top-down initiative), we cannot afford to let the long-range
research and technology programs take on unwarranted op-
erational dimensions. We must separate conceptual dreams,
desires, and hopes from the immediate task of satisfying crit-
ical operational requirements, strategic and general purpose,
in today’s operational world.

Norman Augustine, former Chairman of the Defense Sci-
ence Board, recalled recently that, during the intense ballistic
missile defense debates of the mid-1960s, two-thirds of those
citizens polled believed that the system then deployed afforded
good protection. Of course, there was no system then de-
ployed—there was no protection! That is the great danger for
us in the current situation—the inability of our people (and our
allies) to separate the SDI technology programs seeking what

might be from the modernization programs for operational
forces that are in being.

The programmatic world now being shaped for SDI cannot
substitute for the deterrent strength that rests in our ICBMs,
bombers, and sub-launched missiles, but we must be alert to
those who will try, deliberately or inadvertently, to do exactly
this. The ongoing modernization of our current operational
forces must not be relegated to the budgetary scrap heap. For
there is no ballistic missile defense system, there is no near-
term possibility of such a system, there is no operational
alternative to our current deterrent force, there is no substan-
tial agreement that we can (or should) place primary reliance
for our security on defensive systems, even if such defensive
systems should evolve beyond our current hopes and expecta-
tions. In a much longer term, we may be able to make substan-
tial modification in the nature of our strategic offensive forces,
but failure to modernize them in this decade, as planned,
would be a grievous error.

The President’s admiirable hope that we can find a technolog-
ical alternative to deterrence, which is based on what he
termed as “‘the immoral threat of nuclear retaliation,” must be
viewed in exactly that vein: a futuristic hope backed by a
widespread, vigorous technology program. For now, we
should encourage Lt. Gen. Jim Abrahamson and his people to
press technology for progress toward an encompassing strate-
gic missile defense, and we can hope for achievements that
surpass our understanding. Meanwhile, we must take with a
lot of salt those who describe, with precision, “operational™
defensive systems or who place seemingly precise time frames
around the viability of deterrent forces, the utility of nuclear
retaliation, or the demise of nuclear ballistic missiles.

National decisions must not be made or swayed by the
assertions of those who describe, in absurd detail, how our
operational space defenses will work, how effective they will
be, what they will replace, how much they will cost, and when
we can have them “on line.” We should not even repeat such
irresponsible conjecture, for it is sure to mislead our people
into thinking that we have, or soon can have, a comprehensive
ballistic missile defense.

The recent and remarkable exoatmospheric intercept of an
incoming reentry vehicle near Kwajalein atoll can easily be
misinterpreted as such a ballistic missile defense. If our nation-
al leadership is misled into this erroneous mind-set, they will
fail to see the pressing operational requirement for our strate-
gic offensive and retaliatory modernization. There will be no
MX, no B-1B, no D-5 missiles for our submarines, no small,
mobile ICBMs. And if we fail to do what we must while we
search for our hopes and dreams, all too quickly we could find
ourselves without arms-control leverage, without relevant de-
terrent strength, without defenses, without a guarantor of our
freedom. Then, nothing else we do will count for much. ®
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The Collins GPS tested by 4
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Now thats commonality!

Collins Navstar Global Position-
ing System receivers are currently
being tested on land, at sea, and in
the air.

Our precise, 3-dimensional posi-
tion /velocity /time GPS systems
have been environmentally tested
as well as EMI and CERT tested.
Equipment producibility has even
been proven on our production line.

Designed-in commonality reduces
the need for repeated performance

testing in new applications. It also
helps reduce initial cost and lowers
life-cycle costs through greatly
reduced maintenance and spares
requirements.

Collins GPS user equipment sets
share 75% of all Line Replaceable
Units, and field-proven GPS soft-
ware is common to more than 80%
ofall applications.

For a status report on our Navstar
Global Positioning System, contact

Collins Government Avionics Divi-
sion, Rockwell International, Cedar
Rapids, Iowa 52498. (319) 395-2208.

COLLINS AVIONICS

‘ ‘ Rockwell
International

...where science gets down to business




Who took 3,000 1bs.
out of the B-1B?

Harris did. With EMUX, the most advanced
airborne electrical multiplexing system yet
developed.

What'’s missing is a lot of wire and conven-
tional control hardware—not needed because
our EMUX does the job without it. This ad-
vanced system controls some 13,000 different
signals for such major systems as electrical
power, engines and weapons, via redundant
data buses. The key? Programmable hardware
that not only computes but also transfers
the subsystem data.

Besides slashing weight (allowing more
payload and fuel capacity), EMUX reduces cost,

=

fuselage area and crew workload. It also
improves reliability and survivability, while
ensuring flexibility for the future.

Harris invented Vehicle Interior
Multiplexing in the late '60s, and our EMUX
has been flight proven since 1974. Ahead
of schedule and in full production on B-1B,
EMUX is another example of Harris’s long and
continuing leadership in advanced avionics.

It shows how Harris Aerospace meets
unique challenges in the information field—by
advancing systems technology. Harris Corpora-
tion, Government Aerospace Systems Division,
Melbourne FL 32902. Phone (305) 727-5115.

For your information,
our name is Harris.
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The Wrong End?

| read your editorial twice to make
sure | got your thoughts correct. (See
“The Little Big Deal,” p. 4, December
‘84 issue.) As you expressed your
thoughts in the December 1984 edi-
torial, | figure you grabbed the wrong
end of the stick.

I would have thought that you
would have been appalled and embar-
rassed by any indication of wrongdo-
ing as it pertains to the pricing of ma-
terial for our defense services. In-
stead, you react by namecalling (i.e.,
“horror story groupies’) and miss the
point entirely.

God bless those in and out of the
services who blow the whistle on the
cheats, the incompetents, and the
slovenly. The bigger the organization,
the more trash to conceal. Think how
the overpricing of that $300 screw-
driver, the $700 toilet seat, and the
$7,622 coffee maker has deprived the
services of money to purchase need-
ed equipment. Think of how the dis-
closure of such “theft” has weakened
the argument for an adequate de-
fense budget. “Low-value parts’? |
didn’t think such a thing existed
among our government's present
purchases. How come a stock air-
craft, stripped of all civilian appoint-
ments, costs the government more
than it would than if it had been deliv-
ered to a civilian purchaser in all its
prettiness? Mil-specs? Who are you
kidding?

Military spending must be con-
ducted by capable people. The in-
competent must be eliminated when-
ever their presence is detected, five
stars or PFC.

If we want our defense budget, or
any part of the government’s budget,
to do its prescribed job, we must all be
alert to negligent waste. Demanding
the “best” is the only way you're going
to attain it. Treating the military orga-
nization and its overall decisions as a
“sacred cow” is just plain stupid.

James J. Goebel, Jr.
Conroe, Tex.

® The editorial does not endorse
spare parts overpricing. The point
was that this problem is not, by a long
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shot, the most important one on the
defense agenda. The media circus on
“horror stories” has run nonstop for
two years, and it is diverting attention
and resources from matters of far
greater consequence. The relative ef-
fort on spares overpricing should be
in proportion to the significance of
the problem, not to the noise level of
the circus.—THE EDITORS

Navigation Nostalgia

As | read through your December
1984 edition of Air Force Magazine,
and specifically through Lt. Col.
Ralph R. Williams's article, “Naviga-
tion: From Dead Reckoning to
Navstar GPS,” a nostalgic chord
sounded when | got to page 66. There
the author recorded: “At Morrison
Field, Fla., . . . eighteen student navi-
gators and an instructor boarded a
C-54 Skymaster." Although he did not
mention any names, | feel that it is
quite possible that the instructor to
whom he referred might well have
been myself or one of my colleagues,
since at that time | was the director of
electronic navigation training at Mor-
rison Field.

| had been discharged from the
Army Air Forces in January 1946, hav-
ing served with the Caribbean Divi-
sion of the Air Transport Command at
Miami AAF throughout most of the
war years as a Loran instructor. | ac-
cepted a Civil Service appointment to
establish a postwar electronic navi-

Submisslons to ‘“Airmalil” should
be sent to the attention of the “Alr-
mail” Editor, Air Force Magazine,
1501 Lee Highway, Arlington, Va.
22209-1198, Letters should not ex-
ceed 500 words and should prefer-
ably be typewritten. We reserve
the right to condense letters as
may be needed. Unsigned letters
are not acceptable. Because of the
volume of letters recelved, itis not
possible to print all submissions,
and none can be returned. Photo-
graphs cannot be used or re-
turned. Please allow lead time of at
leastiwo months for time-sensitive
announcements.

gation school at Morrison Field that
same month. There | directed the for-
mation of an AN/APS-10 radar pro-
gram that included use of a modified
APQ-13 T1-A supersonic trainer for
ground instruction, a Loran (AN/
APN-4 and AN/APN-9) course, and a
pressure pattern program employing
the SCR-718 radar altimeter.

Two line C-54 aircraft were made
available for modification to enable
their use as flying radar/Loran class-
rooms. One of our early “discoveries”
was the cause for numerous opera-
tional reports that complained of the
unacceptably short radar range
(twenty to twenty-five nautical miles)
of the APS-10. We found that all of the
C-54 radomes had been finished with
a lead-based paint, and, once it had
been removed, the search range at
8,000 feet altitude increased to an
average of eighty nm.

| would appreciate making contact
with any other “old-timers” who may
have been associated with this initial
effort in equipping transport aircraft
with relatively lightweight naviga-
tional search radar and who in-
structed in its operation and mainte-
nance at Boca Raton or who used it
during the Berlin Airlift. The last time |
used the APS-10 was on an AFCS
“Gooney Bird" out.of Westover AFB,
Mass., in 1960.

Lt. Col. George E. Ballweg, Jr.,
USAF (Ret.)

11 Jessie Rd.

Chelmsford, Mass. 01824

Strike Off the Band?

Re: Your article “"From Valley Forge
to Gabriel,” December '84 issue, p. 74.

While there can be no doubt that
the professional men and women of
the Air Force Band have improved the
morale of some of their fellow mem-
bers, one can certainly wonder if hav-
ing a band is worth the taxpayers’
money.

| noted in one of your issues this
year that more than 1,000 personnel
are in the band career field. Since |
have been on active duty (more than
five years), | have never had the priv-
ilege of taking in one of their perfor-
mances. The point is that life would
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continue without a band. And | doubt
highly that the brass in the Washing-
ton, D. C., area would bail out for lack
of a band.

Lt. Gen. Duane Cassidy, the Deputy
Chief of Staff for Manpower and Per-
sonnel, remarked recently in the Air
Force Times that “when you don't
have 100 percent manning, our peo-
ple take it in the ear.” As | see it, the
solution is simple—cut band autho-
rizations to about 100 maximum (one
large band, period) and redistribute
the others to those critical areas that
need them.

You must agree that such a move
would increase our warfighting capa-
bility if these authorizations went to
the weapon systems field instead of
for military bands. You may argue that
morale would plummet, but | say that
morale will improve greatly for those
who no longer have to do the job of
one and a half people.

We owe it to ourselves and to the
American people to distribute our
limited manpower in the wisest fash-
ion. Maintaining more than 1,000
people in the band career field when
serious shortages exist in primary
weapon systems is not only a waste of
taxpayers’ dollars, but also pure folly.

Capt. Paul G. Hough, USAF
Tampa, Fla.

The Military Balance

| returned home from a recruiting
conference last night to find the De-
cember '84 issue of Air Force Maga-
zine waiting for me. The special IISS
section on “The Military Balance
1984/85" follows their usual standard
of excellence; however, there are
some discrepancies that | feel confi-
dent they would be interested in cor-
recting.

The first is on page 86 under the
heading “Strategic Nuclear Forces."”
They include thirteen Air National
Guard tanker units (of which we are
one) in the KC-135A/Q category. As of
this date, more than ninety-five per-
cent of the Air Guard's -135s have
been converted to the E version by
replacement of the old J57 engines
with newer TF33s. These give greater
thrust, quieter operation, longer
range, greater payload capability, en-
hanced fuel efficiency, cleaner emis-
sions, and thrust reversers—features
that the Air Force's KC-135As don't
have.

The second correction concerns
the map on the top of page 160. The
OTH-B is not located merely at
“Bangor (Maine)"—it is a tenant op-
eration at Bangor ANGB, Me. We are
very proud of the fact that, having
been in the same location since Feb-
ruary 1947, we received our official

“base designation” effective October
16, 1982. It is that same pride that
causes our desire to be referred to
officially and correctly.

While we're on the subject, “Otis
AFB" (also referred to on the map)
was closed by the Air Force several
years ago. It is now known as Otis
ANGB.

| hope that these corrections will be
accepted in the manner intended.

MSgt. Michael P. Gleason,
MeANG
Bangor ANGB, Me.

Re: The map of US strategic sys-
tems deployment on page 160 of the
December 1984 issue.

Please note that two Strategic Air
Command bases were not shown on
the map—Wurtsmith AFB, Mich., and
K. I. Sawyer AFB, Mich. Also, Mather
AFB, Calif., is not a SAC base. It is an
Air Training Command base, with a
SAC bomb wing as a tenant unit.

Thank you for allowing me to clear
this up.

Capt. Randall A. Nordhagen,
USAF
Oscoda, Mich.

Wrong First

This letter is regarding the Novem-
ber '84 article “Tribute to Excellence”
about honoring the Air Force's out-
standing airmen.

The portion on TSgt. Katherine R.
Todd states that she was "“the first
woman WC-130 crew member.” |
served with the 53d Weather Recon-
naissance Squadron from December
1977 until August 1981, and | can
state that Sergeant Todd is definitely
not the first woman WC-130 crew
member. | was privileged to fly with
Sgt. Martha Kelly, dropsonde systems
operator, Capt. Florence Fowler (now
Parker), navigator, Capt. Sharon
Bush, airborne weather reconnais-
sance officer, and several other wom-
en crew members before 1979,

Although | do not know who was the
first WC-130 woman crew member, it
definitely was not Sergeant Todd.
Hopefully, one of your readers can
provide the name of the first woman
WC-130 crew member.

Capt. Harry C. DeBruhl, Jr.,
USAF
Eglin AFB, Fla.

® Captain DeBruhl is correct. The ar-
ticle should have read that Sergeant
Todd was the first woman WC-135
crew member—THE EDITORS

Memories of Java
Re: “Valor: Journey to Java” on p.
166 of the November '84 issue.
John L. Frisbee's account of the
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"fun" in 1942 brought to mind a dis-
cussion | had in May 1982 during the
Washington State AFA convention in
Seattle, during which John F. E. Clar-
ingbould—who is currently living at
19220 68th Ave. W., Lynnwood, Wash.
98036—told me about his own experi-
ences.

John was flying seaplanes for Bata-
vian Petroleum when he was “draft-
ed” by the Netherlands East Indies
Navy to fly Sikorsky flying boats. He
told me and a host of others who had
flown on the side of the Americans
that the Sikorskys were a "bag of
spare parts flying in formation.” Many
times during takeoffs and landings,
the craft would fall apart.

| gave John’s address as he would
like to hear from more of his buddies.

Keep up the good work. | enjoy
reading your highly interesting arti-
cles, which help me keep abreast of
the future for USAF.

Ferdinand L. Joosten
Lynden, Wash.

The Missing Wing
Re: Your November 1984 article,
“The Case of the Missing Wing,” p. 37.
| was wondering what happened to
the wing on that F-15. The article was
very interesting, but didn't mention
the cause of the accident. Could you
please let us know?
SrA. Lester E. Wheeler, USAF
Rhein-Main AB, Germany

® The foreign-owned aircraft was
damaged during a midair collision.—
THE EDITORS

A Better Value

Re: "Assuring Access to Space,” p.
80, November '84 issue.

On page 84, there appears a com-
ment about “satellites hovering in
geosynchronous orbit at 22,300 nau-
tical miles above the Indian Ocean.” |
believe that a better value would be
approximately 22,236.41 interna-
tional miles for the distance in the
preceding sentence. The distance
given in your article is about fifteen
percent greater than the theoretical
altitude.

Roy D. North
Ellicott City, Md.

Saluting the RAF

John W. R. Taylor's article “How
Good Is the RAF?" in the October '84
issue ought to be mandatory reading
for all Air Force personnel stationed
in the UK. It really does outline the
RAF organization, mission, and capa-
bilities in “super” fashion.

However, | believe you missed one
very critical element of the RAF that
has a very direct impact on US securi-
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ty—Ballistic Missile Early Warning
System (BMEWS) Site lll. Site I, lo-
cated at RAF Fylingdales in North
Yorkshire, comes under 11 Group for
day-to-day operations and performs a
vital missile early warning mission for
the UK, Europe, and the United
States. It is the only UK missile warn-
ing sensor and, as such, is designed
to detect the whole range of SLBMs,
IRBMs, SRBMs, and ICBMs targeted
against the defended areas—inciud-
ing North America.

In addition to the early warning mis-
sion, Site |l provides orbital informa-
tion on space objects to the NORAD
Space Computation Center for their
analysis and for upkeep of the entire
space catalog. This unique sensor
system uses three 115-ton tracking
radars to perform both scan and
tracking functions.

The site has been in continuous op-
eration since 1963 and is commanded
and operated solely by RAF person-
nel. Through the years, these superb-
ly trained troops and their reliable ra-
dar system have shown repeatedly
how good the RAF is. | hope future
articles on the RAF will not overlook
their considerable contribution to
both UK and US security.

Maj. James E. Webber, USAF
RAF Fylingdales, UK

The Acquisition Controversy

1 would like to address myself to the
controversy raised by your editorial
“An Acquisition Superagency?” that
was published in the August '84 issue.
Specifically, | would like to address
issues raised by Mr. Tom E. Moore in
his “Airmail" letter, “Pluck the Ea-
gles,” in the October '84 issue (p. 13).

| have more than twenty years of
experience in the Air Force R&D ac-
quisition business. My last assign-
ment was as head of the European
office responsible for the installation
and acceptance testing of C3| equip-
ment procured under the auspices of
the Electronic Systems Division,
AFSC. In this capacity, | had ample
opportunity to work closely with the
German defense and acquisition
agencies in both unilateral and bilat-
eral programs.

My summary observation of the
Bundesamt fir Wehrtechnik und Be-
schaffung (BWB) is that they are a tal-
ented group of hardworking, dedicat-
ed civil service personnel. However,

their cost and schedule growth prob-
lems are as intractable as our own.
Their big programs, i.e., Tornado air-
craft and C® software-intensive pro-
grams, are as difficult to accomplish
within the time and budget allowed as
any of ours. A close examination of
their actual management practices
indicates that most of their reporting
and control methods stem from US
management ideas, albeit with major
changes in scope to reflect the size of
their defense program and industrial
base.

They have some very fine programs,
and a current highlight is the NATO
AWACS, which is ahead of schedule
and under budget. Much of the credit
can be given to outstanding planning
and dedication to solving problems
by all involved. Based upon my obser-
vations, though, the BWB has no
unique answers. They, like us, apply
management talent and abilities to
very tough problems to produce the
most mission-effective and cost-ef-
fective systems.

As to the more interesting subject
raised by Mr. Moore—the role of the
military in the system acquisition pro-
cess—I| wish to add the following. He
is correct in stating that there are no
uniformed military assigned to the
BWB. This is a condition of the post-
war German constitution. This condi-
tion was designed specifically to pre-
vent the prewar situation, wherein the
military avoided the research prohibi-
tions of the Versailles Treaty by sub-
terfuge. In other words, it was de-
signed to ensure civilian control over
military acquisition. It was not based
on any real or imagined inability of
military personnel to accomplish the
development and acquisition mis-
sion.

While all the German military are
aware of the reasoning and abide by
the restriction, there is a desire in C3
areas—where the challenge is to de-
velop user-friendly, rapidly recon-
figurable systems—to have a greater
degree of interaction between user
and supplier. The US systems pro-
gram office is widely held to be the
way to manage complex systems.

As to my experiences Stateside, |
have worked with many fine civilians,
but | would say that our personnel
policies, or lack thereof, will not allow
the fostering of a stable, elite corps of
civilian procurement experts. We are
having a difficult time in retaining our
top talent due to being outbid by in-
dustry and to rumors of pay reduc-
tions. Retirement infringements do
not help. While the theory of a pro-
curement elite has promising fea-
tures, | sincerely doubt that the sys-
tem would allow it to come to pass.
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Using military people not only pro-
vides a constant reminder and a link
to the user, who can emphasize the
purpose of the acquisition, but also
allows the use of new talent to keep
the procurement going. The bottom
line, in my opinion, is that while there
may be examples of hidebound old
armchair colonels in buying agen-
cies, there are equally numerous ex-
amples of incompetent civilians.

The point is that our current prac-
tice of using the best talents of both
military and civilian has proven that it
can produce the weapon systems our
country needs and in a manner that is
the example for other countries to fol-
low.

Col. L. J. Hillebrand, USAF
Griffiss AFB, N. Y.

Lowered Standards?

After reading the growing list of
comments concerning the cheating
incident at the Air Force Academy, |
would like to add what | feel to be the
long-range ramifications of that deci-
sion and several like it.

| am currently an AFIT student, and
recently | attended a briefing in which
| was informed that AFIT routinely
does drug screening (urinalysis) of of-
ficers assigned to the unit. It seems
that a policy like this represents a
basic shift in the values of the officer
corps.

Not too long ago, a policy of this
sort would have produced wide-
spread criticism within the officer
ranks, as it would have been seen as
an outright questioning of the integ-
rity of officers. It used to be that an
officer was expected to follow the
rules, regulations, and traditions and
that his word would be questioned
only on the basis of substantial evi-
dence to the contrary.

When | look at these two decisions
(urinalysis and the Academy cheating
decision), it tells me that we have low-
ered our professional standards to
the point that our officers are no lon-
ger believed to possess the basic val-
ues of duty, honor, and discipline.
Decisions such as these two reinforce
the image of the new officer corps
as dishonest and undisciplined.
Shouldn’t we rather enforce stricter
rules at the Academy and go back to
trusting our officers instead of dis-
trusting them?

In the long run, these decisions can
lead to a self-fulfilling prophecy that
may result in the breaking down of
professionalism among the officer
corps. This long-term erosion of pro-
fessionalism will lead to an adver-
sarial system within the officer corps,
where senior officers will have to
watch their subordinate officers con-
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stantly. | believe that this is the possi-
ble consequence of these decisions.
It's a good thing that there is time to
change this erosion of profession-
alism.
1st Lt. Michael P. Patenaude,
USAF
Hyattsville, Md.

Atlantic Mission

During 1942 and part of 1943, | was
assigned to the 41st Bombardment
Squadron, 25th Antisubmarine Com-
mand, at Westover Field, Mass.

While there flying antisubmarine
patrol, a training film was made of me
and my crew that showed the making,
preparation, and execution of an anti-
submarine mission. This film lasted
about thirty minutes, or perhaps
more. The name of the training film
was Atlantic Mission.

Naturally, | would like a copy of this
film. If any readers have any informa-
tion on how | could obtain a copy of
this film, | would like to hear from
them.

Lt. Col. James M. Wylie,
USAFR (Ret.)

205 Calhoun St.

Clover, S. C. 29710

97th Military Airlift Squadron

The 97th Military Airlift Squadron
(Associate) at McChord AFB, Wash.,
is creating a unit historical display
and needs assistance from previous
members.

The 97th was constituted as a troop
carrier squadron on May 25, 1943,
and served throughout the remainder
of World War Il until deactivated in
the European theater on October 18,
1945. The unit was allotted to the Or-
ganized Reserve on August 25, 1947,
and thereafter followed a series of
activations and deactivations. The
unit variously held the designations
of 97th TCS, 97th Fighter-Bomber
Squadron, and 97th Air Transport
Squadron until 1966, when it received
its present designation.

We are interested in hearing from
anyone who has information about
our heritage, but there are several
items that are of particular interest.

First, we have no information about
the period from June 1952 to July
1957, when the unit was assigned to
the 440th Fighter-Bomber Squadron
at Minneapolis-St. Paul IAP, Minn.
Second, the 97th TCS (Medium) was

activated for a period of only four days
in May 1951. We are interested in the
perceptions of unit members of that
time. Third, we understand the 97th
received a godchild named Claude D.
through the Stars and Stripes War Or-
phans Fund in August 1945. If anyone
would care to give any information
about this event or what may have
happened to Claude D., we would be
very interested. Lastly, we would like
to make contact with any of our pre-
vious commanders, especially Lt.
Col. Jack S. Southard, commander
from July 1943 to October 1945, and
Maj. James M. Collison, 1949-51.
Anyone who wishes to share infor-
mation, photographs, or other items
of historical interest is requested to
contact the address below.
Capt. Robert D. Olson, USAFR
97th MAS (Assoc.)
McChord AFB, Wash.
98438-6004
Phone: (206) 984-2907
AUTOVON: 976-2907

Seventh Air Force

| am trying to locate a copy of a
book published in the late 1940s titled
Saga of the Seventh: One Damned
Island After Another. | will pay a rea-
sonable price, plus postage.

Also, | am trying to gather any infor-
mation concerning the 9th Troop
Carrier Squadron, Seventh Air Force,
during World War ll. My father, who
recently passed away, was a member
of this unit. | have been unable to lo-
cate any information concerning his
unit.

Any help from readers would be ap-
preciated.

Robert Grant

5617 Valley Meadow Dr.

Arlington, Tex. 76016
Phone: (817) 457-6254

71st AMU

| am attempting to upgrade the his-
tory program of the 71st Aircraft
Maintenance Unit. We maintain the
aircraft flown by the 71st Tactical
Fighter Squadron. | would appreciate
receiving any information or memo-
rabilia pertaining to the 71st. | am par-
ticularly interested in hearing from
any of our former maintenance folks.

The 71st originated in 1941 as the
71st Pursuit Squadron and was later
redesignated the 71st Fighter Squad-
ron. During World War Il, the 71st flew
P-38s. The squadron was deactivated
in 1945. In July 1946, the 71st was re-
activated and flew the P-80. In 1948,
the squadron switched to the F-86
and flew that aircraft until 1958. Since
then, the squadron has flown the
F-102, F-106, F-4, and F-15.

I will gladly return any items that are
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lent to us. Please contact the address
below.
2d Lt. Greg Meland, USAF
1774-A Eleventh St.
Langley AFB, Va. 23665-1733

WW | Aircraft Engines
| am extremely interested in locat-
ing and buying a World War | vintage
Gnome or Rhone rotary radial aircraft
engine.
| am anxious to build up a portable
working test cell using one of these
engines to display at the various fairs
in this area. It has been my longtime
desire to show people how the opera-
tion of these engines compares to
that of a regular radial engine. An-
tique engines are always the highlight
of all the fairs.
| carry an A&E certificate that | re-
ceived in 1945, so | am not a “Johnny-
come-lately"” tinkerer. During World
War Il, most of my time in the service
was spent as a flight chief.
Please contact the address below.
L. R. Van Dusen
E. 11918 Fairview Ave.
Spokane, Wash. 99206
Phone: (509) 928-6898

Making Basic

| am working on a handbook de-
signed to make entry into enlisted Air
Force life a little easier fornewcomers
to the blue suit. Essentially, my book
will give those young men and women
on their way to Lackland AFB, Tex.,
the inside scoop on what basic train-
ing instructors and commanders will
be looking for when they decide
whether or not an airman is suited for
the Air Force. It will tell how to survive
the six weeks with a minimum of mis-
ery.

In addition to the sections on the
various activities at BMT, | would very
much like to personalize the book as
much as possible. To do this, | will
interview recent graduates, Tls, chap-
lains, and other personnel at Lack-
land, but | would also like to include
insights and anecdotes from those
who went through basic years ago.

| would like to hear from any read-
ers who might wish to contribute hu-
morous anecdotes or jokes, tips,
poems or limericks, photos, or car-
toons concerning experiences at
basic military training. Maybe you can
help today's recruit to lose some anx-
iety and to concentrate on what basic
is really all about—making that all-
important transition from footloose
civilian to conscientious airman.

John Wharton

The Global Press
2239 E. Colfax Ave.
Suite 202

Denver, Colo. 80206
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USAF in Europe

| am writing a book on the history of
USAF in Europe and would appreci-
ate any offers of information, clip-
pings, articles, and photos.

In particular, | am looking for infor-
mation and photographs from the pe-
riod of 1917-18 concerning the 1st
Pursuit Group, the training center at
Issoudun, France, the arrival of the
1st Aero Squadron in France in Sep-
tember 1917, and any photos or infor-
mation about American air opera-
tions in the Toul area.

During the period from 1944 to
1970, | am especially looking for pho-
tos and information on combat opera-
tions in France, Belgium, and Ger-
many, the Berlin Airlift, USAFE during
the Hungarian, Berlin, Cuban, and
Czechoslovakian crises, operations
at Wheelus Field in Libya, the with-
drawal from France, etc.

| would appreciate hearing from
any pilot, ground crew member, staff
officer, or anyone else who served
with USAF in Europe and who can
furnish me with any information. Ma-
terial lent will be carefully copied and
returned promptly.

Cees Steijger
Grienden 61
3831 HP Leusden
The Netherlands

B-24 Over Ploesti
| am seeking information concern-
ing the markings on B-24J-35CO
(42-73346), which was lost on July 9,
1944, over Ploesti while being flown
by Medal of Honor recipient Lt. Don-
ald D. Puckett. Other known aircrew
include Lt. Robert L. Jenkins, Lt. Guy
A. Luttrell, Lt. Leo McElwain, SSgt.
Lawrence L. Hood, TSgt. Frank R.
Brunton, and SSgt. Joseph E. An-
geloni. For a B-24 aircrew, seven
seems to be shorthanded a wee bit.
There should be more.
| am seeking such information on

that aircraft and aircrew in continu-
ance of my research on Medal of
Honor aviators. Any assistance would
be appreciated.

William J. Bennett

17017 S. Orchard Ave.

Gardena, Calif. 90247

8th AFHS

The members of the 8th Air Force
Historical Society recently held a suc-
cessful reunion in Los Angeles in Oc-

tober 1984. It highlighted the fact that
we, as veterans of the “Mighty Eighth”
during World War Il in the ETO, are not
getting any younger.

The work of putting a historically
accurate perspective on the accom-
plishments, sacrifices, and honors of
the men of the Eighth is yet to be com-
pleted. One way to contribute to this
work is to reach those surviving mem-
bers of the Eighth Air Force and
organize them into cohesive group-
ings. | have taken on the responsibility
of locating and organizing those vet-
erans of the Eighth in the Washing-
ton, D. C., metropolitan area and in
the commonwealth of Virginia. Any
veterans of the “Mighty Eighth” in
those areas are asked to contact me at
the address below.

Igor “Pete" Petrenko
P. 0. Box 1613
Springfield, Va. 22151

T-28 Manual

| used to be the “doc” for the 7th
Tactical Fighter Squadron, 49th TFW,
Holloman AFB, N. M. It was interest-
ing flying the F-4D. . . .

Anyway, since then I've had an
SNJ-4, and currently | am becoming
acquainted with a T-28F. During my
checkout, | used a pilot’s manual from
a T-28A. On one of my stops at a civil-
ian field near Griffiss AFB, N. Y., | met
a USAF T-33 instructor. | asked him if
he knew where | might find a pilot’'s
manual for a T-28F, or possiblyaDora
C. He directed me to “Airmail.”

Can any readers help me find such
a manual?

William F. Smith, M.D.
Quaker Rd.

R.D. 1, Box 81C
Andover, N. J. 07821

ACSC Research

The Air Command and Staff Col-
lege is researching the activities of
Robin Olds, Herman F. Ernst, and
John J. Voll during World War Il.

We would appreciate hearing from
anyone possessing period photo-
graphs of these individuals and their
aircraft. Postage and reproduction
costs will be refunded. Time is cru-
cial.

Please contact the address below.
Chief, Warfare Studies
ACSC/EDCJ
Bldg. 1402
Maxwell AFB, Ala. 36112

Collectors’ Corner

| collect pictures and information
on any type of advanced aircraft. | am
quite interested in learning more
about such machines.

| would like to receive donations of
such material from anyone who can
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spare it. Please send any donations to
the address below.
Scott Dauenhauer
3856 Split Rock Rd.
Camillus, N. Y. 13031

| have been collecting data regard-
ing the McDonnell Douglas F-4 Phan-
tom and the RF-4 variants. | would
appreciate contributions from any
readers who may have photographs,
flight manuals, or patches of this air-
craft.
Please contact me at the address
below.
Benjamen D. Eckert
1404 Kevin Dr.
Fairborn, Ohio 45324

I am a collector of worldwide mili-
tary band phonograph records. |
served my military time as a clarinet
player (1955 to 1959) in the 702d SAC
Band at Offutt AFB, Neb.

| am looking for phonograph rec-
ords of any Air Force band to add to
my collection. Can any readers help
me?

Don Chalmers
245 Lee St., Apt. 207
Oakland, Calif. 94610

| have many 35-mm color slides of
modern US combat aircraft that | wish
to sell. | also have full-color modern
USAF squadron patches for trade or
for sale.

Anyone wishing to purchase these
items should contact me at the ad-
dress below.

Phillip Huston
1107 Marline Ave.
El Cajon, Calif. 92021

| am interested in trading patches
with anyone who desires such an ex-
change. | am especially interested in
obtaining aircrew patches from airlift
and fighter units. | am also looking for
the “Thud Out” F-105 patch from Hill
AFB, Utah.

Thanks for a great magazine. Any-
one who wishes to trade patches can
contact me at the address below.

Sgt. John Wolf, USAF
PCS #1, Box 3405
Keesler AFB, Miss. 39534

| am a seventeen-year-old French
student, and | would like to become a
pilot with the French military.
| would like to correspond with any
reader who would like to discuss my
hobbies of aircraft and aviation. | am
already a glider pilot.
Please contact me at the address
below.
Thierry Gaillot
Montee du Chateau
69720 St. Bonnet de Mure
France
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| would like to start a collection of
military patches from around the
world. I'm new in the Air Force and
would also very much like to corre-
spond with other Air Force people
around the world.
Any correspondence or patches
can be sent to the address below.
Amn. Brian T. Holmes, USAF
3309 El Cortez Dr.
Las Vegas, Nev. 89102

| have in my possession two of the
class books for Class 43-J, Blackland
Army Air Field and Waco AAF.
Anyone interested in obtaining
them for historical purposes should
contact the address below. (These
books were found in Alaska.)
2K Enterprises
Route 2, Box 458
Buckley, Wash. 98321

| am a collector of badges and
patches, both US and foreign.

If any readers could send me spare
squadron badges, pins, patches, etc.,
it would be greatly appreciated!
Please send any donations to the ad-
dress below.

Tom Moloney
68-29 Kessel St.
Forest Hills, N. Y. 11375

| am starting a military and civilian
patch collection, and | would like to
accept any donations of patches from
any readers who may be able to spare
them.
Please contact me at the address
below.
Wylie A. Mathis
Route 1, Box 405
Altha, Fla. 32421

Looking for . ..

| had the distinct pleasure of com-
manding Flight 4 of the 36th Mobile
Reclamation and Repair Squadron in
England from 1943 to 1945.

The MR&R concept of supplying
depot-type assistance to the fighter
wings in the field, | feel, provided a
vital part of the maintenance capabili-
ties of the Army Air Forces in Europe.

| would like to hear from my com-
patriots who served in the 36th
MRA&RS to rehash the days of our trek
from England to Germany.

Lt. Col. Max Kushner,
USAF (Ret.)

101 Kings Croft

Cherry Hill, N. J. 08034
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What so proudly we hail.
They get no publicity. No medals.
No applause. Yet nobody is more
important to America’s constant readiness.
The Air Force support personnel.
Unheralded, but unequaled.
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NATO’s Stake in US Deterrence

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY)

The most likely men-
aces to Western Europe
are intimidation, coer-
cion, and blackmail re-
sulting from the threat
of superior Soviet force,
General Rogers says.

Washington, D. C., Jan. 2
Given current defi-
ciencies in NATO’s
conventional war-
fare capabilities, a
massive attack by
the Warsaw Pact
on Western Europe
would force the po-
litical authorities of
the Alliance to choose between capit-
ulation or the rapid application of the-
ater nuclear weapons. But the choice
to resort to nuclear weapons in the
European theater clearly entails the
risk of strategic nuclear war, Gen. Ber-
nard Rogers, USA, Commander in
Chief of the US European Command
and Supreme Allied Commander of
the Allied Command for Europe
(ACE), recently told an AFA-spon-
sored news conference and sympo-
sium.

For some years, General Rogers
stressed, “we at SHAPE have been
stating—sometimes shouting—that
NATO's major weakness is in its con-
ventional leg of the triad. Clearly, we
lack adequate conventional forces to
deter a purely conventional attack in
Western Europe.” The most critical
weakness of NATO’s conventional
forces is a lack of sustainability, de-
fined by General Rogers as “insuffi-
cient trained manpower, [a] lack [of]
skills [among the troops who would
replace] battlefield casualties, insuffi-
cient ammunition stocks, [and] insuf-
ficient prepositioned tanks, howit-
zers, and so on to replace combat
losses.”

As SACEUR, he explained, "I have
no option [in case of a Warsaw Pact
attack] except to ask for the release of
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nuclear weapons” in line with the Al-
liance’s central strategy of flexible re-
sponse supported by a triad of mili-
tary forces: strategic nuclear, non-
strategic nuclear, and conventional.
The SACEUR’s guidance concerning
when he must seek the release of nu-
clear forces is unambiguous: any
time that the cohesiveness of NATO's
defenses is threatened, meaning if
there were deep penetrations on a
broad scale. According to General
Rogers, the latter situation would oc-
cur "fairly quickly under current con-
ditions. If that happens—if we [then]
resort to theater nuclear weapons—I|
think eventually there will be escala-
tion to a strategic exchange.”

In the context of NATO's flexible
response strategy and the three
associated categories of forces, the
SACEUR emphasized that “the first
priority must go to the strategic nu-
clear [capabilities], because they are
the ultimate guarantor of our deter-
rence.” If the US strategic force mod-
ernization program, along with Brit-
ain's strategic modernization effort,
continues on schedule, he suggested
the credibility of NATO's strategic de-
terrent will remain high. Boosting the
effectiveness of the Western strategic
deterrent, he suggested, is the fact
that the Soviets “seem to be shifting
away in their doctrine from initial at-
tack with nuclear forces to an attack
with conventional means and that. . .
they are no more anxious to escalate”
to strategic nuclear warfare than is
the US.

But even if strategic deterrence re-
mains effective, the NATO nations
must not mortgage the Alliance's de-
fense to a nuclear response by declin-
ing to pay the bill for adequate con-
ventional forces: “That is the mes-
sage we in uniform have been trans-
mitting, but the message is not
prompting action to provide ade-
quate conventional forces.”

He cited four imperatives for shor-
ing up NATO's conventional capabili-
ties.

® The first step is to strengthen pro-
grams in support of military people,
meaning “giving a damn about our
troops.”

® Second, there is the need to do
better with the forces that are already
committed to ACE, in the main bring-
ing them up to requisite standards
with regard to manning, equipping,
training, and sustainability. The
peacetime strength of these units
should be ninety percent of sched-
uled wartime manning. While many
US and German units meet that re-
quirement, the forces of some other
NATO nations do not. NATO's sus-
tainability standards, according to
the SACEUR, stipulate, for instance,
thirty days’ worth of ammunition for
each type of weapon in the inventory
of the fielded forces. Only the US
forces in Europe come close to meet-
ing the sustainability standard, ac-
cording to General Rogers. But even
this fact, he added, is offset in part,
because "we have the longest lines of
communications.”

@ The third critical requirement is
modernization of weapon systems
that can interdict the rear echelons of
the Warsaw Pact forces and thereby
free manned aircraft for such tasks as
close air support, air superiority, and
nuclear strikes.

® A fourth imperative is additional
force structure, primarily from re-
serve units, according to General
Rogers. About fifty percent of NATO's
wartime strength theoretically comes
from reserve units, but many of these
units have not been formally assigned
to ACE, he pointed out.

NATO recently approved a concept
known by the improbable acronym of
FOFA (for Follow-On Forces Attack),
but, so far, according to General
Rogers, hasn't gotten around to a de-
cision on how to fulfill the associated
research, development, and acquisi-
tion requirements. FOFA’s task is
monumental: “Find the means to re-
duce to manageable ratios the num-
ber of forces that we must defend
against from our overall defensive
positions.”

He explained that “we infantrymen
use a general rule of thumb” that
posits that if there is enough time to
organize the defensive positions
properly and that if the ratio between
attackers and defenders can be held
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Retrofitting the C-130 with the
Self-Contained Navigation
System (SCNS) demands an
integration contractor with a
combination of practical
experience and technical
expertise. Over a long and
successful association with
the United States Air Force,
Delco Systems has acquired
these credentials.

Delco’s inertial navigation
systems, doppler navigation
systems, confrol and display

SCNS AND DELCO.
A COMBI NA'I'ION YOU

units, and computers have
proved themselves on Air
Force C-141s, C-5s, C/KC-135s,
E-3s, E-4s and special pur-
pose C-130s. Delco was the
integration contractor for this
equipment on the C-141s and
C/KC-135s. Not to mention

Delco’s latest integration con-

tract for the C/KC-135 Fuel
Savings Advisory/Cockpit
Avionics System.

Our accumulated experi-

ence is paying big dividends.

For the Air Force, the payoff
will come when Delco’s ver-
sion of SCNS helps pilots meet
mission objectives efficiently.

Delco’s expertise in avi-
onics is proven. We're looking
forward to teaming with the
Air Force on SCNS.,

oo

Delco Systems Operations

General Motors Con
PO, Box 41 Milwaukee, Wis !
PH. (414) 961-4800 Telex 26-945




eworldisremembering
what Collins never forgot.

As we read the journal articles singing the [ COLLINS HF PRODUCTS [MANPCK] VEHICULAR | TRANSPORTABLE | FIXED STATION] SHIPBOARD] AIRBORNE]
praises of HF radio, those of us at Collins can't shake | 718 ssres X | X X X x | x
the feeling that somehow we've been here before. § 7RC515 Serles X X
Over and over again. For fifty years. 7190 Serles X X X X

The world ﬁas known about the advantages of HF-380 Series X X X
HF since Admiral Byrd used one of the first Collins HF-80 Serles X X X
radios to contact us from the South Pole in 1933. And  § 527122 seres X X X X
while HF’s popularity has waxed and waned over the §7cisses =
years, Collins has continued to pioneer new advan- = = = s - -
tages. First with soiid-lstate technology. Then with § oo st = = =
microprocessor control.

0it’s easy to understand how we came tohave ettt . . el
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the world’s widest selection of HF radios and systems.
We build radios for use in every application, on the

land, sea or in the air. From light-weight manpack COLLINS DEF EJVSE
radios to the 10,000-watt HF-80. Because we've stuck COMMUNICATIONS

with HF, Collins can deliver your radio faster. Our

selection of off-the-shelf HF is unsurpassed. DIVISION.
So for more information, contact your nearest

Collins representative, or Collins Defense Communi-

cations Division, Defense Electronics Operations, ‘

Rockwell International, Cedar Rapids, lowa 52498. :

USA phone 319/395-2690, TELEX 464-435, Rockwell International

June 1882, pg. 58
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..where science gets downto business



to “three of them against one of us,
thenyou have a chance of succeeding
in your defense.” FOFA, he added, is
meant to provide both the time and
manageable force ratios for success-
ful NATO defenses.

In operational terms, FOFA is to
provide the means to reach some 300
kilometers behind the Warsaw Pact'’s
forward deployed forces to destroy
bridges, railroad tunnels, and other
transportation nodes and thereby
create chokepoints that can then be
exploited by long-range, conven-
tionally armed, unmanned standoff
weapons. In essence, this means
stacking up the mass of the attacker’s
second echelon forces behind choke-
points and then attacking these con-
centrations with swarms of antiper-
sonnel and antimateriel submuni-
tions of various degrees of “smart-
ness.” FOFA, General Rogers pointed
out, does not fundamentally reshape
NATO's defensive tasks: “We are just
trying to do the job better and to im-
plement our strategy more efficiently.
We always intended to strike [the rear
echelons] and whatever targets we
thought were important there, includ-
ing weapon systems.”

But present technology, he sug-
gested, offers the chance to perform
these missions with unmanned
standoff weapons, without tying up
combat aircraft that are needed for
other critical missions. He theorized
that the Army's Lance ballistic mis-
sile, by incorporating new technolo-
gies, appears capable of accuracies
three times its present level and of
traveling five times its present range.
Generically, the Lance missile fea-
tures high penetrativity, meaning "it
can get through™ and carry out its as-
signed task. He added that, under
FOFA, such an upgraded Lance
would carry a payload of antimateriel
submunitions, each of which “might
be able to seek out individual tanks."

While he acknowledged that, from
an operational point of view, such
weapons might be too expensive or
not cost- or mission-effective, he
stressed that some other simpler
technologies appear sufficiently ma-
ture for application now. Included
here, he said, is the MW-1, a pod that
fits underneath the Tornado fighter-
bomber and that “spews out between
600 and 700 submunitions.”

The West Germans are bringing
this weapon into the inventory of their
forces and use a mix of antipersonnel
and antimateriel submunitions, de-
pending on mission requirements.
Such a system, the SACEUR said, ap-
pears well-suited to the task of neu-
tralizing troops and armor blocked by
knocked-out bridges or similar obsta-
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cles. If the MW-1 system indeed turns
out to be as effective as the initial
tests suggest, probably all NATO
interdiction aircraft should be
equipped with these submunition dis-
pensers, he urged.

Offensive counterair strikes, such
as knocking out enemy airfields, are
another key concern of FOFA. In this
context, the SACEUR pointed to the
JP-233 “runway buster” that the Brit-
ish forces are bringing into the in-
ventory of some units assigned to
NATO. Terming this British system
“quite effective,” he argued that it
should be made available throughout
all NATO air forces.

Another candidate for FOFA appli-
cation might be US-designed preci-
sion-guided ballistic missiles equip-
ped with submunition systems devel-
oped in Western Europe. Such an
arrangement, he suggested, would
capitalize on clearly established
fields of expertise of various member
nations and foster greater collabora-
tive efforts in terms of research, devel-
opment, and acquisition.

New technology will have to be ap-
plied in three specific fields under the
FOFA concept, according to General
Rogers. These are target acquisition,
standoff missilery, and communica-
tions spanning the spectrum from tar-
get-acquisition information feeding
into tactical fusion centers and out
again to weapon systems that can be
directed against various targets
rapidly and reliably.

In this context, the SACEUR came
down solidly in support of the Joint
Surveillance, Tracking and Attack Ra-
dar System (JSTARS) and the Joint
Tactical Missile System (JTACMS), de-
veloped by the Air Force and the
Army, respectively, under a Memoran-
dum of Agreement executed by the
Chiefs of Staff of the two services last
year. The two mutually reinforcing
systems—one a modified Boeing 707
jetliner equipped with a deep-look
moving target indicator radar and the
other an air- or ground-launchable
missile—were termed "absolutely es-
sential” by General Rogers: “Frankly,
I think [JSTARS and JTACMS are] the
determinants of whether or not we
can at least create the perception in
the eyes of the Soviets that we might
[be able to mount a successful con-
ventional defense]."”

FOFA, General Rogers stressed, is

fully in accord with the current Soviet
doctrine of attacking NATO forces
with Operational Maneuver Groups—
self-contained forces that evolved
from the Red Army’s mobile group
concept of World War |l and that
would push through the Western de-
fenses and attack the Alliance’s rear
areas rapidly and in depth. Alter-
natively, the Soviets also are exploring
the potential for “thickening up” their
lead echelons with follow-on forcesin
instances where the West fails to re-
spond in kind, thereby creating op-
portunities for breakthroughs by So-
viet forward deployed forces.

Whenever NATO forces do respond
by thickening up their own general
defensive positions, however, the So-
viets “will go back to echeloned
[warfare by means of] Operational
Maneuver Groups” positioned some
seventy kilometers behind the front
lines, he reported. Militating against a
general Soviet doctrine of "thick-
ened-up lead echelons” is the fact
that “the terrain can absorb only so
many battalions of Warsaw Pact
forces and that the rest will have to be
follow-on forces,” the SACEUR point-
ed out for the benefit of Western ana-
lysts who believe that the Soviets are
abandoning the Operational Maneu-
ver Group concept.

It is imperative, General Rogers
stressed, that NATO forces in Western
Europe be able to augment FOFA-de-
rived capability with B-52s and, even-
tually, B-1s configured for conven-
tional missions. These could strike
the Pact's rear echelons with highly
accurate weapons. He added that "it
would be very important to us to have
[platforms of this type equipped with]
air-to-surface missiles’” to strike
mobile targets, such as lines of tanks
and convoys as well as formations
slowed at chokepoints.

Washington Observations

* Dr. Hans Mark, a former Secretary
of the Air Force and former Deputy
Administrator of NASA, recently sug-
gested a dual-track approach to mili-
tary space systems during a seminar
sponsored by the National Defense
University. One category would be de-
signed for peacetime functions and
would be unencumbered by exten-
sive survivability features, and the
other type would be wartime systems
of high survivability but confined to
minimum essential functions. Argu-
ing that ICBMs converted to the ASAT
role and ground-based lasers, among
other systems, make ‘“warfare in
space not too difficult,” he suggested
that it would be possible to use sur-
vivably based launch systems, such
as modified MX missiles or the Shut-
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tle’s solid rocket booster (SRB), to
place into orbit a bedrock C3l system
needed to fight nuclear war on a pro-
tracted basis.

Such a system might consist of
about fifty MXs or SRBs housed in
abandoned Titan ICBM silos or other
hardened shelters. These systems
could be executed in a “launch-on-
warning mode” and would cost about
$20 billion. An MX equipped with a
suitable upper stage could deliver
about 5,500 pounds of payload into
equatorial and 3,000 pounds into po-
lar orbits, while the SRB probably
“could do twice that.”

% The National Research Council, an
agent of both the National Academy
of Sciences and the National Acade-
my of Engineering, found in an inter-
im study the “clear possibility” that a
major nuclear exchange could pro-
duce enough smoke and dust to
cause severe temperature drops over
much of the earth’s northern temper-
ate zone that would last from weeks to
months. This phenomenon, referred
to as “nuclear winter” by some scien-
tists, might—if triggered in summer—
produce temperature reductions
ranging from 18°F to 45°F, with nor-
mal temperatures restored after
about six to twenty weeks.

The “baseline case” assumed by
the report involved the detonation of
about 6,500 megatons—about half
the estimated total world arsenal—of
which 1,500 megatons would be re-
leased in ground bursts. Of the other
5,000 megatons that would be deto-
nated at altitudes chosen so as to
maximize blast damage to structures,
1,500 megatons would be directed at
military, economic, and political tar-
gets that happen to be located in or
near about 1,000 of the largest urban
areas in the US, the USSR, and in
NATO and Warsaw Pact countries.

The Council's study, launched in
early 1983 at the behest of the De-
fense Department, did not deal with
questions concerning radioactive
fallout or with possible biological and
social effects and instead concen-
trated on the atmospheric effects of
nuclear weapons explosions, “be-
cause such effects might threaten
populations far removed from target
areas and pose major risks to any na-
tion thatinitiates use of nuclear weap-
ons, even if retaliation is limited."

Three specific atmospheric conse-
quences triggered by the baseline ex-
change were calculated. The Coun-
cil's report suggested that “large
amounts of dust could be lofted into
the atmosphere, large fires . . . initiat-
ed, and large amounts of [dangerous
chemicals released].”
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In the first instance, the Council es-
timated that about 15,000,000 tons of
microscopic dust particles might be
lifted into the upper atmosphere,
where they would remain aloft for
more than a year. These suspended
dust particles, acting like tiny mirrors,
would reflect the sun’s radiation and
prevent it from reaching lower al-
titudes. This dust screen is likely to
cause measurable surface cooling
over land areas.

Even more damaging would be
smoke particles produced by massive
fires in cities and forests following a
nuclear exchange. These fires—in the
baseline case assumed to be trig-
gered by weapons with a combined
yield of 1,500 megatons allocated to
targets in or near major cities—would
probably release about 150,000,000
metric tons of soot into the atmo-
sphere. These tiny black smoke parti-
cles absorb the sun’s radiation and
thus keep it from reaching the earth’s
surface.

While the Council brought out a
range of scenario-dependent and
other uncertainties concerning the
extent and duration of such smoke
clouds, it cited some empirical evi-
dence suggesting that soot particles
can remain suspended in the atmo-
sphere for many weeks and can travel
long distances. In the aftermath of the
assumed massive nuclear exchange,
the Council warned that light levels
might be reduced by ninety-nine per-
cent or more over broad areas of the
Northern Hemisphere, causing corre-
sponding reductions in the solar en-
ergy reaching the surface. Significant
amounts of dust and smoke could
drift to and across the equator as ear-
ly as a few weeks after a nuclear ex-
change, but the climatic effects in the
Southern Hemisphere would proba-
bly be less than those in the North.

Lastly, the report suggested that
large amounts of nitrogen oxides pro-
duced by nuclear weapons could de-
plete the layer of stratospheric ozone
that protects the earth's surface from
harmful ultraviolet radiation. The in-
crease of ultraviolet radiation would
peak at about fifty percent above nor-
mal levels and then decrease to about
half that level in about two years.

The Administration plans over the
next few years and on a high-priority
basis to continue extensive analyses
of the effects of massive nuclear ex-

changes to refine the findings from
this initial research effort.

% Defense Secretary Caspar Wein-
berger, speaking recently before the
Foreign Press Center, dampened Eu-
ropean fears about the Strategic De-
fense Initiative (SDI) tending to “de-
couple” America from its allies.
Stressing that the “security of the US
is inseparable from the security of
Western Europe,” Secretary Wein-
berger suggested that future SDI-de-
rived strategic defenses, in addition
to bolstering the free world’s nuclear
deterrent, would "also enhance
NATO's ability to deter Soviet aggres-
sion in Western Europe by reducing
the ability of Soviet ballistic missiles
to put at risk those facilities essential
to the conventional defense of Eu-
rope—airfields, ports, depots, and
communications facilities. . . . An ef-
fective strategic defense would create
great uncertainties in the mind of the
aggressor, reduce the likelihood of
successful conventional attack on
Western Europe, and thereby reduce
the chance the Soviet Union would
contemplate such an attack in the
first place.”

Refuting allegations that SDI is the
nemesis of arms control and of the
stability that ensues from mutual de-
terrence, he stressed that, since the
signing of the ABM Treaty in 1972,
“the Soviet Union has spent more on
strategic defensive forces than on
strategic offensive forces. Clearly, the
Soviets don't share the MAD philoso-
phy that defenses are bad."” In launch-
ing SDI, he added, “we will of course
not give up our triad of deterrent of-
fensive systems. Rather, we continue
to maintain deterrence, and indeed to
strengthen and modernize all three
elements of our triad, because we do
not know when we will actually bein a
position to put our strategic defense
system in place.”

* Without much ado, the Defense
Department formed a National Secu-
rity Telecommunications Advisory
Council about two years ago that
comprised some thirty private com-
panies involved in nonmilitary space
communications operations. Among
the initial products of the Council,
made up in the main of chief execu-
tive officers, are recommendations on
how commercial satellites can be
made more survivable and how such
systems could be integrated with mili-
tary systems during crisis conditions.
The Council has also urged increased
interoperability of commercial satel-
lite systems as well as improved secu-
rity for ground terminals to reduce the
risk of sabotage. u
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eneral Motors controls the

General Motors' pre-eminence in defense computers
has its roots in our production of gun, bomb, and
rocket sights in the late 1940%s. Our success is a tribute
to the foresight of the people at Delco Systems. Our
leadership is a measure of their ability to integrate
hardware into working systems—to choose tech-
nologies for the future, and to develop applications
for them.

Delco was the first to deliver computers meeting
U.S. Air Force Military Standards for the data bus. And
we were the first to apply MIL-STD instruction set
architecture and high order language in a production
program.

Today GM is among the world’s largest manufac-
turers of commercial and military digital-control

Delco Systems Operations integrates high-technology
hardware into capable, reliable defense systems.

A nimble front-line fighter needs a nimble brain.
Quick enough to run the avionics data bus. Sharp
enough to direct the delivery of air-to-air and
air-to-ground weapons.

In the fly-by-wire F-16, flight information and fire
control are handled by a General Motors computer,
one of the Magic Ill series from GM’s Delco Systems
Operations.

computers. Three thousand U.S. military fixed-wing
aircraft fly Delco computers. On commercial airliners,
a GM Performance Management System can pay for
itself in fuel savings in approximately 12 months.

We are known as a producer of reliable equipment.
Delco computers have performed flawlessly on all 60
Delta booster satellite launches. Our SRAM guidance
computers have proved so dependable the Air Force
reduced its requirement for repair depots. On the
F-16, Delco Systems received Supplier Excellence
Certification from General Dynamics. Our commit-
ment to quality and reliability has won us the
Defense Quality Excellence Award—only the second to
be given.




fight in the Fighting Falcon.

The Magic series of modular computers was developed by GM to operate in
severe military environments. More than 10,000 Magic IIl units are now in
the field, with millions of operational hours. Soon one of the newest will
become the mission-control computer on the HH-60 Night Hawk; another,
with two million words of bubble memory, will be the heart of the MADAR Il
system on the C-5B; still another will control the LANTIRN navigation and
targeting pods.

Delco’s Magic IV all-LSI series reduced size, weight, cost, and power
requirements, while enhancing modularity and increasing reliability:.
Magic [V’s do the computing for the Fuel Savings Advisory/Cockpit Avionics
System (FSA/CAS) in the KC-135.

For the future, Delco has developed Magic V-an all-VLSI series of
computers that will put even greater capability in an even smaller, less
expensive package: addressing of up to a million words of memory;
throughput of 850 KIPS (DAIS mix); and near 100% fault detection while
drawing approximately two watts of power. Magic V has already been
selected for a multi-processor configuration with a system throughput in
excess of five MIPS.,

Delco Systems Operations is just one part of the new
group at GM committed to providing the latest in
strategic and tactical technology—on time and on
cost. The General Motors Defense Group. We're your
ultimate ally in the fight for dependable, affordable
defense. To enlist our aid, call 1-800-THE ALLY.

THE ULTIMATE ALLY [lie¢ ol

GENERAL MOTORS DEFENSE GROUP




CAPITOL HILL

By Kathleen G. McAuliffe, AFA DIRECTOR OF LEGISLATIVE RESEARCH

Washington, D. C., Dec. 28
The Outlook for MX

Sen. Barry Goldwater (R-Ariz.), new
chairman of the Senate Armed Ser-
vices Committee, painted a bleak pic-
ture for MXin the next session of Con-
gress. The Senator said in a letter to
the President that “we do not have the
votes in the Senate or the House to
pass the MX,” and he discouraged the
President from requesting MX fund-
ing. The House and Senate will vote
about April 1 on the authorization and
appropriation of $1.5 billion in FY '85
funds to buy twenty-one MX missiles.

Some DoD officials think Senator
Goldwater's statements could prove
devastating to the MX. But White
House sources believe Senator Gold-
water will support the missile in the
next go-around, although he claims
never to have been “one hundred per-
cent for it.” They want the Senator,
however, to use his powerful position
to take an active role in lining up pro-
MX votes.

A number of senators plan to ask
the President to state the case for MX
in his State of the Union message.
Undoubtedly, any such message
would link MX inextricably to the fu-
ture of the arms talks set to begin in
January. Linkage to a possible arms-
control agreement with the Soviets
has rescued MX in the past, and it
could prove decisive again.

Sen.John Warner (R-Va.), chairman
of the strategic and theater nuclear
forces subcommittee, responding to
recent MX developments, expressed
confidence that Congress would not
act "prematurely” to kill the program
in light of the favorable arms-control
climate. The Senator wants to “en-
sure that the prospects for success in
Geneva are enhanced through the
maintenance of a credible and viable
MX program.”

Rep. Les Aspin (D-Wis.), architect of
past MX-saving compromises, said
that the Soviets “don't give up some-
thing for nothing. If we unilaterally
cancel our weapon systems, like the
MX, they are not likely to reduce their
equivalent systems.” He cited as a
corollary to MX the lessons of the
ABM, “the antiballistic missile that
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was used as a bargaining chip to gain
the 1972 treaty effectively banning all
ABMs."

FY '86 Defense Budget

The President expects to submit to
Congress in January a DoD spending
plan for FY '86 that has been cut $11.1
billion and $8.7 billion from previous
budget authority and outlay projec-
tions, respectively. The cut is part of
the Administration’s deficit-reduction
plan.

The new budget of $313.7 billion in
budget authority and $277.5 billion in
outlays reflects about a six percent
real growth for DoD.

Secretary of Defense Caspar Wein-
berger described the defense cutas a
“substantial contribution toward defi-
cit reduction.” The $8.7 billion outlay
cut was somewhat larger than the Of-
fice of Management and Budget
sought from DoD in FY '86, However,
no additional defense reductions
were included for FY '87 and FY '88,
as OMB wanted. The FY '86 cuts will
be reflected in those outyears, with
outlays reduced by $9 billion and $10
billion, respectively.

The new spending figures are more
than $1 billion lower than the budget
Congress projected for the Pentagon
in FY '86. Despite the Secretary's
hope that this should be of "some
considerable encouragement’ to
Congress, many members of Con-
gress expressed disappointment that
the defense cuts were not larger.
Many Capitol Hill pundits think a six
percent defense growth is unrealistic
in light of a possible freeze on other
areas of government spending and
that a real increase of no more than
three percent is likely.

The proposed defense cuts would
be achieved primarily by a civilian pay
freeze and a five percent civilian pay
cut. The military will receive a pre-
viously approved four percent pay
raise on January 1, 1985, and another
three percent hike on July 1, to be
followed by a freeze. The remaining
savings will come from reestimates of
inflation and fuel costs and from $2.5
billion in as yet unidentified program-
matic reductions.

Senate Leadership Changes

The changes in the Senate GOP
leadership for the Ninety-ninth Con-
gress could have significant impact
on Administration plans for national
defense. Overall, the new leadership
team, particularly Majority Leader
Sen. Robert Dole (R-Kan.), is seen as
more independent than their prede-
cessors and less likely to allow the
White House to direct Senate actions.

Senator Dole will take the lead in
finding a credible deficit-reduction
package for FY '86 and beyond. A
spokesman for the new Majority
Leader said the $8.7 billion defense
cut by the President was a "good first
step,” but that the Senator was con-
cerned about the failure of the Admin-
istration to address defense cuts in
the outyears. Senator Dole views as
dim the chances of Congress approv-
ing the President’s budget package.

Further, the loss of Sen. Ted
Stevens (R-Alaska) from the lead-
ership chain is seen as a significant
problem for Administration defense
plans. As the Assistant Majority Lead-
erin the first term of the Reagan presi-
dency, Senator Stevens spoke for the
GOP leadership as chairman of the
defense appropriations subcommit-
tee. This gave defense a big boost,
since he was usually in sync with the
Administration. Senator Stevens's
loss of a leadership post means that
Sen. Mark Hatfield (R-Ore.), chairman
of the full Appropriations Committee,
will become more powerful on de-
fense issues. Senator Hatfield has not
been a proponent of increased de-
fense spending or of many force-
modernization programs.

The change in the Armed Services
Committee could also prove signifi-
cant. Sen. Barry Goldwater, who has
always been a strong defense booster,
replaces Sen. John Tower (R-Tex.) as
chairman. Senator Tower was per-
haps the Pentagon’s best friend in the
Senate, but was charged by critics as
too willing to give the military every-
thing it wanted. Senator Goldwater re-
cently expressed skepticism about
MX and told the President he thought
“very highly" of the budget freeze
concept. u
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SCIENCE_~SCOPE

The TV-guided air-to-surface Maverick missile can be launched from many different kinds of aircraft
against targets such as field fortifications, bunkers, tanks, armored personnel carriers, parked aircraft,
radar or missile sites, and ships. The pilot selects a target on a cockpit display, aligns the target and the
display reference, and launches the missile. Maverick guides itself to the target. The pilot is then free
to veer away or attack other targets as soon as the Hughes Aircraft Company missile is launched.
Depending on the aircraft, up to six missiles can be carried, making it possible for the aircraft to attack
several different targets on a single pass.

Britain’s air defense system is being improved so it can detect and track targets automatically. The UK
Air Defense Ground Environment (UKADGE) is comprised of air defense radars, computers, displays,
and other electronic subsystems. Sightings are transmitted through data links to data processing
centers, where computers identify, automatically track, and report a target’s speed, altitude, and
course. The system is being produced by UKADGE Systems Ltd. (UKSL), a company owned by
Hughes, Marconi, and Plessey. UKSL is staffed by personnel from the three companies and performs
system design, integration, testing, and program management. Hughes is also responsible for the
system’s central data processing equipment, software, and large-screen display. UKADGE is being
completed in increments through 1985. As the world’s most experienced developer of air defense
systems, Hughes has built or managed systems for over 20 nations.

Simultaneous air attacks from several directions can be detected by an advanced long-range

radar. The Hughes Air Defense Radar (HADR) can detect targets despite enemy electronic
countermeasures, providing pinpoint accuracy so that fighter aircraft and surface-to-air missiles may
be directed to intercept the invaders. HADR operates automatically and can be reconfigured to
accommodate numerous threats and missions. Simple instructions to the radar control panel modify
its operating parameters.

Improvements to the Infrared Maverick air-to-ground missile will save the U.S. Air Force millions of
dollars over the life of the program. Hughes engineers replaced complex hybrid electronic assemblies
in the guidance unit with modern large-scale integrated circuits. The Value-Engineered chips save
space and are less costly and more reliable. The changes stem from technology that was not available
at the time the original contract was signed. Under the Department of Defense Value Engineering
program, Hughes will share in the savings. The Value Engineering program is designed to encourage
employees to look at the functions of a product and develop alternatives that cost less, perform better,
and improve reliability.

A high-frequency tactical radio for military vehicles and base stations is proving extremely reliable in
the field. Operating on average more than 3000 hours between failures, the AN/GRC-213 high-
frequency radio makes extensive use of large-scale integrated circuits, conservatively rated
components, and proven military equipment packaging techniques. Should it need repairing or
maintenance in the field, an operator can replace any of the three basic subsystems in seconds. The
average repair time in the field is less than 30 minutes. In production at Hughes for the U.S. Air Force,
Army, Navy, and Marines, the AN/GRC-213 is available for international needs.

For more information write to: PO. Box 11205, Dept. 66-3, Marina del Rey, CA 90295
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Advanced composites: a material factor in mission success.

The success of many next-
deneration aerospace and
defense systems depends
on the development of new-
generation structural mate-
rials. At Martin Marietta,
our progress in composites—
from their chemistry and
curing, through tooling,
manufacturing, testing and
application—is advancing
the science of materials,
and insuring the success of
systems that must travel
faster, farther and survive
in environments more
bostile than ever before.

Trailing edge
23'7"x 5'1"at root,
weight 176 pounds—

one of the largest composite
bonded structures made.

Composite spider
beam assemblies

Vertical stabilizer

Horizontal stabilizer

Comtposite leading edges

Composite antenna

support booms ———

-
L

Equipment bay

Adding bustle and
muscle to the B-1B.

Martin Marietta com-
posites figure prominently
in the enbanced strength
and reduced weight of the
B-1B's stabilizers and
mode control vane—add-
ing to aircraft speed, range
and reliability.

,

7

" Scaling down

SCATHA’ weight.

The USAF's operational
spacecraft for Spacecraft
Charging At High Alti-
tudes takes full advantage
of graphitefepoxy composites.
These materials have cut
the weight of SCATHA's
booms and spider beams by
50 percent, and
dramatically reduced
thermal expansion.
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The Faint Object Spec-
trograph relies on Martin
Ll Marietta metal-matrix
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NASA's Space Telescope to
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from distant galaxies
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News Views & Comments

By James P. Coyne, SENIOR EDITOR

Washington, D. C., Dec. 27
* Development of a Trident Il missile
“to rectify the current inability of our
submarine-launched ballistic mis-
siles to hit hardened Soviet assets” is
part of the US strategic moderniza-
tion program described in a “1984
DoD Brief Year-End Assessment” dis-
tributed to correspondents in the
Pentagon. The report also says talk of
canceling the land-based MX/Peace-
keeper is “naive.”

Six successful MX test flights prove
the missile is performing at or above
expectations, the report states, in a
program that is “on schedule and on
cost.” The report then calls on Con-
gress to recognize the program'’s suc-
cess and to release deployment
funds. "Our nation has no other near-
term solution that responds effective-
ly to the Soviet challenge,” the report
says.

“To date, the success of the Peace-
keeper program has played a key role
in convincing the Soviets to resume
the arms-control dialogue. We cannot
jeopardize these initial discussions
with naive talk of unilaterally cancel-
ing the only real near-term lever the
US has with the Soviets—the only tool
we now have to convince them that we
are serious about redressing the im-
balance in strategic forces.”

The report points out that moderni-
zation of all three legs of the strategic
triad continues, including installation
of cruise missiles on B-52s, produc-
tion of the B-1B, and development of
the Advanced Technology Bomber
(ATB).

Overall, it states, notable improve-
ments in readiness and sustainability
have been made. In FY '84, ninety-
three percent of new recruits in all
services had high-school diplomas,
the highest percentage ever, up from
less than seventy percent in FY '80.
Retention is up significantly, with the
enlistment rate increasing from fifty-
five percent in FY '80 to sixty-eight
percent in FY '84. First-term reenlist-
ments have jumped by thirty-five per-
cent since FY '80.

People are getting more training.
USAF tactical aircrews average 21.5
hours of flying time per month, up
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from sixteen hours four years ago,
while Navy flyers get almost twenty-
four hours a month. Navy ships now
steam an average of almost thirty-five
days per quarter, compared to thirty-
two days four years ago. The Army
sent twenty-four battalions through
the National Training Centerin FY '84,
compared to only sixteen battalions
in FY '82. This provided realistic battle
training to fifty percent more troops
than before.

Increased funding for repair parts
and maintenance has significantly
improved the immediate operational
availability of equipment. Since FY
'81, funding for supplies needed for
daily operations and maintenance
has been increased by twenty-five per-
cent. Mission-capable rates for USAF
aircraft have improved seven percent
during the past four years. Since FY
'80, greater availability of spare parts
has helped to increase the number of
tactical combat sorties that can be
flown in Europe by sixty-two percent,
and since January 1981, the number
of Navy ships rated fully or substan-
tially ready has improved by more
than twenty-five percent.

Increased logistical support has
significantly improved sustainability.
Since FY '81, munitions inventories
have increased fourteen percent for
the Army, fifty-eight percent for the
Navy, sixty-two percent for the Air
Force, and twenty-four percent for the
Marines.

Overall, the report says, the United
States is emphasizing modernization
rather than a major force structure
expansion, although it notes impor-
tant changes are taking place, such
as the expansion of the Navy to 600
ships and addition of two light infan-
try divisions to the Army, but without
increasing the Army’s end strength.

Army modernization includes im-
provement of antiarmor capabilities,
tactical mobility, and command con-
trol and communications (C3) sup-
port. Procurement of the M1 Abrams
tank, the M2/3 Bradley Fighting Vehi-
cle, the AH-64 Apache attack helicop-
ter, and the Multiple-Launch Rocket
System continues.

Navy modernization includes re-

vitalization of the amphibious assault
capability by procuring new high-
speed, air-cushioned landing craft
and two new classes of amphibious
ships. Procurement of the F-14 and
the F-18 fighters continues.

USAF's modernization of the tac-
tical air forces emphasizes procuring
systems that allow rapid, multiple en-
gagements beyond visual range,
along with high maneuverability and
lethality in close-in engagements.
Procurement and improvement of the
F-15 and F-16 continue.

The report says that the United
States has increased strategic mobili-
ty capabilities by thirty-five percentin
the last four years and has invested
more to improve sealift in the last four
years than in all the other years since
World War II. By 1990, the US goal isto
have increased airlift capacity by
eighty percent, sealift by 110 percent,
and the amount of prepositioned ma-
teriel in key locations by 150 percent.

New emphasis is now being placed
on special operations forces uniquely
suited for low-intensity conflict. This
includes activation of new Army Spe-
cial Forces Groups and Navy SEAL
Teams, and development of new joint
doctrine.

Reserve components are continu-
ing to play larger roles in developing
our conventional capabilities. This
will continue, the report says, as they
receive more of the most modern sys-
tems, such as the M1 tank, the M198
howitzer, FF-1052 and FFG-7 frigates,
and F-16 aircraft.

Overseas, the US scored a major
achievement in December 1984 in ob-
taining NATO agreement to increase
infrastructure funding from $4 billion
to nearly $8 billion, which can result
in vital improvements in NATO con-
ventional forces. But there is much to
do in NATO, the report stresses, in-
cluding more cooperation in arma-
ments production and encouraging
higher defense spending by Europe-
an members of NATO. “To succeed,” it
states, “we must lead by our example
and not resort to threats of US troop
withdrawals.”

Two other accomplishments al-
luded to were the creation of the Stra-
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tegic Defense Initiative Organization
(SDIO), which is to develop space-age
technology to neutralize the threat of
nuclear ballistic missiles, and the
open-ended offer to negotiate arms
reductions with the Soviets.

Finally, the report pointed out that
improved DoD management reforms
have helped reduce costs and ac-
quisition times while increasing the
stability and efficiency of the defense
acquisition process. For example, the
B-1B successfully completed its
maiden flight in October 1984, five
months ahead of schedule and within
its budget. Program stability has been
improved by introducing multiyear
procurement in thirty-two programs,
which will yield estimated savings of
$4.7 billion through FY '85.

Comprehensive audits and close
management have significantly re-
duced spare parts overpricing, resuli-
ing in refunds to the government of
more than $2.1 million from some 250
contractors. Since April 1981, more
than 68,000 internal audits to detect
and curb waste, fraud, and abuse
have been completed with potential
savings of about $7.9 billion.

The report quotes the Congression-
al Budget Office as estimating that
annual cost growth on selected major
systems had been reduced from four-
teen percent in 1980 to only one per-
cent by the end of 1983.

* The French Mirage 2000 has been
equipped with a new long-range air-
to-air missile permitting interception
of penetrating aircraft at any altitude
between sea level and 80,000 feet and
at speeds up to Mach 3.

A French Mirage 2000 releases a new MATRA Super 530D long-range air-to-air
missile, capable of snap-up or snap-down interceptions of targets at altitudes from
the deck to 80,000 feet. It replaces the Super 530F

The missile, which the French say is
extremely effective in snap-up or
snap-down interceptions, is the
MATRA Super 530D. It replaces the
Super 530F, which has been in service
since 1979.

Two examples that illustrate the ca-
pabilities of the new weapon were
given. Both were snap-up intercep-
tions. In the first, a target ingresses at
Mach 2.5 at 75,000 feet and is ac-
quired by surveillance radar. The Mi-
rage is scrambled and climbs at Mach
.95. At 25,000 feet and eighty kilo-
meters from its base, the Mirage ac-
quires the target, still 110 kilometers
away. The Mirage executes a snap-up,

Lt. Col. Don Rodewald, USAF (Ret.), first paraplegic to fly around the worid,
completed the 35,000-mile trip in his Piper Comanche in four months. “Rode”
founded Wheelichair Aviators for handicapped pilots with special flying licenses.
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firing the missile from 40,000 feet. At
this point, horizontal distance be-
tween fighter and target is about
twenty kilometers. The Mirage con-
tinues to illuminate the target, climb-
ing to about 47,000 feet, breaking off
the attack as the missile impacts the
target.

In the second example, the target
enters at Mach 1.5 at 40,000 feet. This
time, the Mirage initially stays on the
deck, then executes a Mach .95, al-
most vertical climb about eight kilo-
meters after taking off, when the tar-
get is thirty kilometers away. The
Mirage fires the missile at 10,000 feet,
when the aircraft are about eighteen
kilometers apart. The Mirage con-
tinues to climb, illuminating the tar-
get with its radar, until the missile
strikes the target. The Mirage then
breaks off the attack at about 20,000
feet.

* Retired USAF Lt. Col. Don (Rode)
Rodewald has become the first para-
plegic to fly around the world. Rode,
sixty-six, is an AFA member, a former
Flying Tiger, and the founder of
Wheelchair Aviators, a group of more
than 300 handicapped pilots who
have special FAA licenses to fly.

Flying his red, white, and blue Piper
Comanche, he covered 35,000 miles
in four months, completing his jour-
ney at Washington National Airportin
December 1984.

A resident of Lake City, Colo., Rode
flew with the Flying Tigers' American
Volunteer Group in 1941 and 1942. He
also flew F-86s in Korea. He has been
in a wheelchair since crash-landing
an F-80 at Andrews AFB, Md., on Jan-
uary 11, 1954.
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He financed his round-the-world
trip with $30,000 from his own funds.
His aircraft is fitted with a hand-con-
trolled rudder.

* A huge new vehicle to provide
ground transportation for the Space

tinued to increase, but are a relatively
small proportion of total industry ac-
tivity.

Both export sales and the aero-
space international trade balance
were below 1983 levels, Dr. Harr said.
Based on preliminary figures, the to-

Ground transporta-
tion for the Space
Shuttle at Vanden-

berg AFB, Calif., will
be provided by this
giant new vehicle,
which will transport
the Shuttle over nine-
teen miles of existing
roads between as-
sembly and work
areas, the launch
site, and the landing
runway.

[(OMEND

ORBITER
TRANSPORTATION

Shuttle in a horizontal position has
been received at Vandenberg AFB,
Calif., from its ltalian manufacturer,
Cometto Industriale.

The vehicle will be used at Vanden-
berg to transport the Shuttle along
approximately nineteen miles of ex-
isting roads between assembly and
work areas, the launch site, and the
landing runway.

The giant vehicle, twenty feet wide
and more than 100 feet long, rolls on
ten sets of wheels, nine of which are
steerable. (The sixth group of wheels,
in the middle of the vehicle, is fixed.)
The unit is self-propelled by a diesel
motor driving three sets of wheels. A
two-seat driver's cab is located at the
lower front of the frame, which can be
raised and lowered hydraulically. The
vehicle has a top speed of about ten
miles per hour.

% The aerospace industry posted a
near-record year in sales for 1984, de-
spite aseriousdrop in the civil aircraft
market, according to Aerospace In-
dustries Association President Dr.
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Karl G. Harr, Jr. Strong sales of mili-
tary aircraft, missiles, and space
products and services more than
compensated for the lagging civil
market.

Total sales in 1984 were a projected
$83.1 billion, up from $75.8 billion in
1983. Profit after taxes is estimated at
a record $3.6 billion, compared with
$2.8 billion in 1983. Profit rate was 4.3
percent, up from 3.5 percent in 1983.

The Department of Defense is the
principal customer responsible for
the sales increase, Dr. Harr said, with
purchases of military aircraft, mis-
siles, and space equipment totaling
$47.7 billion in 1984, a twenty-one
percent increase over 1983. Aero-
space sales to NASA and other US
government agencies increased only
slightly more than the rate of inflation.

Commercial sales, on the other
hand, decreased ten percent as a re-
sult of depressed sales of all civil air-
craft to both domestic and foreign
customers and declines in exports of
military aircraft, engines, and related
parts. Commercial space sales con-

tal 1984 aerospace export volume was
$15 billion, compared with $16.1 bil-
lion in 1983 and $17.6 billion—the
record—in 1981. Aerospace imports
increased to $4.7 billion in 1984, up
from $3.4 billion in 1983. This gives a
1984 favorable trade balance of $10.2
billion, down from $12.6 billion in
1983, $11 billion in 1982, and $13.1
billion in 1981.

Following the usual pattern, air-
craft production predominated in an
analysis of industry sales by product
group. Aircraft production accounted
for $42.8 billion, or 51.5 percent. Mili-
tary aircraft sales totaled $33 billion,
up substantially from $29.1 billion in
1983. Civil aircraft sales dropped
from $12.2 billion in 1983 to $9.8 bil-
lion in 1984.

Space sales reached an all-time
high of $16.8 billion, atwenty-one per-
cent increase over the previous high,
$13.9 billion in 1983, due principally
to continued growth in military space
spending. Missile sales amounted to
$11.4 billion, an increase of $2.3 bil-
lion over the previous year.
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Radar Technology on the move.

Dave Lerner on anew approach
to omnidirectional coverage.

T i e e e e e —
e By T P i S e R f'

HORN RADIATOR.

TRIMODE <SSP
SCANNER 0

KADIATING
KING,

THASE SHIFTETR
& SWITCH

Phased-array antennas to provide coverage for all horizontal directions have
presented designers with some difficult problems. But now a circular phased array
incorporating the Trimode Scanner, invented at Lockheed Electronics, has solved
those problems. Dave Lerner, Lockheed consulting scientist, explains: “Linear
phased arrays individually cover only a limited horizontal angle. Four such arrays
frequently are needed to provide 360-degree coverage. Linear arrays also have
another significant disadvantage. The shape of the radiation beam changes as it is
scanned. This change in shape causes errors in systems that use linear antennas to
determine the horizontal direction of a signal source.

“Circular arrays provide 360-degree coverage with only a single antenna. While
the array complexity is generally comparable to four linear arrays, the radiation
beam shape is constant as the antenna is scanned. This enables horizontal angles to
be measured accurately with the antenna.

“Circular antennas, however, have posed design problems in connecting the RF
signal between the array and a single transmitter and receiver. It is necessary to
control both phase and amplitude distribution at the array as the beam is scanned.
The Trimode Scanner, named for the three electromagnetic modes in the micro-
wave cavity, does exactly that. It moves the amplitude distribution around the array
as the beam direction is scanned.”

The result? Another Lockheed advance in radar technology. One that is simple,
free of moving parts, and, as Dave Lerner says, greatly increases the efficiency
and reliability of the circular array system. Lockheed Electronics, Plainfield,

New Jersey 07061,

Engineers interested in contributing to
advanced electronic systems are

L T %’?[OC/{ITGEd Electronics

Leadership in Technology



TURN THE KC-135 INTO A
LONG DISTANCE RUNNER?

It's happening with the CFM56-
powered KC-135R. And the U .S. Air
Force is taking great strides into the
future. The CFM56 is not only giv- .
ing the KC-135R nearly doublethe — mesSsssss—
thrust, it's increasing the tanker's fuel offload capabmty
as much as 150%. Which means the KC-135R is getting
off the mark with more muscle. And traveling further,
much further, down the track, with an average increase
of 50% in productivity over the current KC-135. The
CFMb6 is taking the KC-135R over many other hurdles,
too. By reducing its noise footprint by 98%. By giving it
the ability to sprint from shorter fields. And by flying
across the finish line with a 25% decrease in fuel con-
sumption and a substantial reduction in maintenance
costs. When the re-engined KC-135Rs enter service in

. ' the mid-1980's, the CFM56 will have
logged nearly two million hours of
comrercial experience. Sothe U.S. Air
Force is taking on its team an engine
that has been a proven winner in many
a swift race.

cfm Q international

A JOINT COMPANY OF SNECMA, FRANCE AND GENERAL ELECTRIC COMPANY, U.S.A.

- ;,:;:&f“

ONLY THE CFMS56 CAN DO IT!



Aerospace employment was at an
estimated 1,242,000 at the end of
1984, up from 1,171,000 at the end of
1983.

Dr. Harr predicted sales will grow to
$98 billion in 1985, which will be the
aerospace industry’s peak year. This
prediction is based on evidence that
the civil aircraft production curve is
beginning to climb.

% As a result of the crash of a pro-
totype B-1 in August 1984, a center of
gravity (CG) warning light is being
added to the B-1B instrument panel at
eye level. An Air Force accident inves-
tigation board determined that the
crash was caused by aircrew error
when the crew failed to transfer fuel
manually to keep the aircraft's CG
within safe limits while the wings were
being pivoted from the sweptback to
the forward position.

A fuel transfer caution light was illu-
minated on the instrument panel, but
its position was so low the aircrew’s
view of it was obstructed by the co-
pilot's knee. A detent is being added
to the B-1 wing-sweep lever so that
changing the sweep will become a
two-step operation.

* Hughes Aircraft Co. is modifying
the TOW weapon subsystem of the
Army’s Bradley Fighting Vehicle Sys-
tem to fire the new TOW 2 missile. The
TOW 2 has an improved guidance sys-
tem and a new, more potent warhead
designed to penetrate enemy armor.

Hughes is delivering TOW sub-
systems, which include an integrated
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day/nightsight unit, to FMC Corp., the
Bradley developer and system inte-
grator. Deliveries of the TOW 2 com-
patible subsystems are scheduled to
begin in mid-1986.

* NASA announced it has developed
a new device for hanging weapons
from the wings of such lightweight
fighters as the F-16. The device—an
improved version of the standard
pylon, which carries weapons, fuel
tanks, and other external stores—is
called a decoupler pylon.

The pylon was designed to reduce
flutter, which is a dangerous bending
and twisting of aircraft wings carrying
external stores at certain speeds. In

An F-16 carries heavy ordnance on a new decoupler pylon in tests at Edwards AFB,
Calif. The pylon reduces high-speed flutter, which, under certain conditions, can
cause structural failure of the weapons carriage equipment or failure of the wing

under which the external stores are carried.

bt e S — v — - |\
A new TOW 2 antiarmor missile is fired from the newly modified TOW weapon

subsystem of the Army's Bradley Fighting Vehicle. The TOW 2 is more accurate than
the earlier TOW system and has a more potent warhead.
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extreme cases, the vibrations be-
tween the wing and the stores can
cause flutter so severe that the stores
can be ripped off—or an entire wing
could fail.

The new pylon uses a special
spring to keep the vibrations of stores
and the wing carrying them from
combining into a single vibration that
could contribute to the onset of flut-
ter.

In flight tests conducted at Ed-
wards AFB, Calif., with an F-16 carry-
inga2,250-pound bomb, flutter with a
standard pylon began at 515 mph.
With the decoupler pylon, flutter was
eliminated at all speeds up to 700
mph, the maximum speed tested. The
flight tests also proved the decoupler
pylon can keep a store aligned with
the wing during hard maneuvers, a
requirement for any pylon.

* Krafft A. Ehricke, sixty-seven, fa-
ther of the Centaur space-launched
vehicle and a key developer of the
Atlas intercontinental ballistic missile
project, died in December at his home
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in La Jolla, Calif., following a long ill-
ness.

Mr. Ehricke was one of the German
rocket scientists who were secretly
brought to the United States after
World War Il to work in the US space
program.

He led development of the Centaur
when he worked for General Dynam-
ics-Convair from 1956 to 1965. In May
1984, he was awarded the Goddard
Astronautics Award by the American
Institute of Aeronautics and Astro-
nautics for “visionary contributions
to astronautics.”

* The first C-5A to be "owned" by an
Air Force Reserve unit was turned
over to the organization in December.
Gen. Thomas M. Ryan, Jr., Command-
er in Chief of Military Airlift Com-
mand, flew the aircraft to the 433d
Tactical Airlift Wing at Kelly AFB, Tex.

The aircraft is the first of sixteen
C-5A Galaxys to be assigned to the
433d. General Ryan said the aircraft is
“asymbol of a long and valuable part-
nership.”

* The first production version of the
Advanced Medium-Range Air-to-Air
Missile (AMRAAM) was fired at White
Sands Missile Range in New Mexico
in December.

Launched from an Armament Divi-
sion F-16 at 40,000 feet at a speed of
Mach 1.2, the missile flew a pre-
programmed course for evaluation of
its aircraft separation characteristics
and control system. It did not have a
target seeker, but instead was flown
over a prescribed route by a pro-
grammed autopilot.

AMRAAM will replace the radar-
guided AIM-7 Sparrow missile now
widely used by USAF and the Navy.
The AMRAAM system will provide the
capability for an interceptor to track
and fire at several targets at the same
time.

* William Gene Sizemore has been
appointed the new Executive Director
of the Navy League of the United
States, the League’s National Presi-
dent, Albert H. Friedrich, has an-
nounced. Sizemore will direct day-to-
day administration of the nonprofit,
educational foundation.

He retired as a rear admiral in the
US Navy in September 1982. His last
active-duty assignment was Deputy
Director of the Defense Nuclear Agen-

cy.

* The oldest activated airlift squad-
ron, the 4th Military Airlift Squadron,
will celebrate its fiftieth anniversary at
McChord AFB, Wash., March 29 to 31.
First activated at Rockwell Air Depot,

as
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Calif., on July 8, 1935, the squadron
currently flies the Lockheed C-141
StarLifter.

During World War Il, the squadron
flew airborne assault missions at Sic-
ily, in Myitkyina, Burma, and in south-
ern France and supported partisans
in northern Italy and the Balkans. In
the Korean conflict, the 4th provided
aerial transport from the United
States to Japan and then from Japan
to Korea.

The 4th flew missions in Southeast
Asia and participated in Operation
Homecoming, which brought the re-
leased American POWs back from
Vietnam. The first C-141 to land on

Grenada during the US military op-
eration there in October 1983 be-
longed to the squadron, and 4th air-
crews evacuated US citizens attend-
ing the medical college on Grenada.

* “Air Force Reserve and Air National
Guard medical forces will double by
1990 and represent one-third of the
Air Force’s total wartime medical re-
quirement,” Dr. (Maj. Gen.) James
Tucker, USAFR, told delegates to the
ninety-first annual meeting of the As-
sociation of Military Surgeons of the
United States (AMSUS) in San Diego
recently.

General Tucker, mobilization assis-
tant to the Air Force Surgeon Gener-
al, said active-duty personnel cannot
meet the critical Air Force medical
service wartime shortfall without the
Guard and Reserve.

“By 1990, we hope to have eighty-
nine percent of our needed man-
power, of which thirty-five percent
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Total commitment
to the electronic Air Force

At Eaton our goal has always been
clear. We're committed to antic-
ipating, developing and integrat-
ing the latest technology into a
flexibly engineered system that will
provide maximum reliability and
performance.

Right now, for instance, we can
point to the defensive counter-
measures system for the B-1B, the
tactical jamming system for the
EF-111A, the identification friend or
foe system for the E-3 as well as
air traffic control systems oper-
ating worldwide.

What's more, our experience in

working on these systems is con-
stantly opening new doors to even
more advances for tomorrow.

One thing you can be sure of at
Eaton: we're at the cutting edge of
electronic technology today, and
we'll be there tomorrow. We've
been there for the past 35 years,
and we're not letting up.

At Eaton—the Originator is still the
Innovator. For further information
contact;

Eaton Corporation.

Commack Road,

Deer Park, New York 11729

(516) 595-3094
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Notice: There’s an entirely new derivative class
of EDO's Ejector Release Units (ERUs| and EDO
Government Systems Division is building them.

Tornado’s light-and heavy-duty Claws for the
German Air Force and Navy, and the ltaliam Air
Force have reached the full-scale production
milestone, EDO ERUs are now flying in Italy and
Germany! '

ERU denvatives of both Tornade units have.
been developed for application to other high
performance combat aircraft, These ERUS utilize
EDO’s proven advanced technology. The incor:
poration of many: qualihed basic Tornado ERU
components: ensures extensive benefits in new
program’ scheduling. unit costs and rapid re-
sponse to requirements,

Right now, EDQO stands ready with produc-
tion capability and a complete range of proven
ERU designs to provide ERUS for all classes of air-
craft and helicopters. operational or planned
Look to EDO for ERUs,

For more information contact:

Marketing Department

EDO Corporation

Government Systems Division

College Point, New York 11356-1434, USA
Phone 718 445-6000. Telex 127431

GOVERNMENT
SYSTEMS
CORPORATION DIVISION

Where Technologlcal Innovation Becomes Reallty



AEROSPACE
WORLD

would come from the Air Guard and
Reserve,” he said. Adjustments have
been under way for some time to
anticipate new medical requirements
in wartime, General Tucker said.
“For the last two years, all of our
major commands—including reserve
forces—have been at work organizing
deployable medical units. It's not an
easy task, considering that we are
rapidly transitioning from a fixed
medical service to a mobile medical
service."

The requirement for a mobile medi-
cal service springs from new empha-
sis on having theater-wide medical
capabilities. Air bases, for example,
are now recognized as prime targets
in the first stages of a war. They will be
a source of casualties, but their tar-
geting also means medical facilities
and services must be rapidly deploy-
able to other locations before attack
and redeployable afterwards.

* One hundred and three airmen and
noncommissioned officers have been
selected to attend colleges and uni-
versities across the nation under the
Airman Education and Commission-
ing Program (AECP), the Air Force has
announced. A selection board con-
sidered 366 applicants. Another se-
lection board will meet before the end
of FY '85.

Selectees will enter technical or en-
gineering academic programs. On
graduation, they will attend Officer
Training School (OTS) and be com-
missioned second lieutenants.

The majority of those selected had
already accrued thirty to fifty-nine
college semester hours and boasted
an average grade point average of
3.34 on a 4.0 scale. The average se-
lectee was a staff sergeant between
twenty-five and twenty-nine years of
age.

Eighteen were selected for comput-
er technology programs, nine for
aeronautical engineering, nine for as-
tronautical engineering, four for civil
engineering, forty-five for electrical
engineering, four for industrial engi-
neering, seven for mechanical engi-
neering, two for nuclear engineering,
and five for meteorology.

* In tests conducted in December,
the US Army evaluated the air-to-air
fighting capabilities of current heli-
copters in anticipation of possible fu-
ture confrontations between attack
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At our high technology facility in Roll-
ing Meadows, lllinois, just northwest
of Chicago, Northrop engincers work
on the design/development of
sophisticated ECM systems. We have
positions available for candidates at
varying levels of experience and BSEE
or equivalent degrees.

ENGINEERING

Factor

* Electronic Development Engineers
(Advanced Airborne Electronic Systems)

* Systems Engineers
(Threat Analyses/EW Techniques Development)

* Automatic Test Equipment Engineers
(Software/Hardware background)

* Power Supply Design Engineers
(Switchmode/Linear Power Systems)

For immediate consideration, call our 24 hour

toll free number:

1-800-821-7700, Ext. 120 or

send resume to: Supervisor, Staffing

NORTHROP

Defense Systems Division
Electronics Systems Group

600 Hicks Road

Rolling Meadows, IL 60008
Equal Opportunity Employer M/F/V/H
{d.S. Citizenship Required

helicopters. The tests were the third
in a series initiated by the Army’s Ap-
plied Technology Laboratories in
1983.

During the tests, which were con-
ducted at Patuxent River NAS, Md.,
the helicopters engaged in all types of
air-to-air confrontations. Maneuvers
included acceleration and decelera-
tion at a constant altitude, dives and
rolling pullouts, turns, climbs and
pushovers, and bob-ups, rearward
flight, and accelerating climbing
turns.

Air combat maneuvers included
horizontal scissors, wingover attacks,
high and low yo-yos, side flares, and
quick stops. Helicopters in the latest
test included the Hughes Model 530F,
a German-built MBB BK-117, and the
Army's AH-1S Cobra and OH-58A.

Participants in the test were from
the Applied Technology Laboratory,
the US Naval Test Pilot School, the
Army Engineering Flight Activity, the
Marine Aviation Weapons and Tactics
Squadron One (MAWTS-1), and the
5th and 17th Cavalry. u
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Jt.(l)q[%e surface.

At Aerojet, were advancing the frontiers of electronic circuitry
by taking a close look at surfaces.

Because today, that’s where many problems with state-of-the-
art circuits crop up. Aerojet is investing in people and advanced instru-
mentation for a new activity called “Surface Sciences.” Here, chemical,



spectrographic and electron micrographic techniques are used to an-
alyze and evaluate a variety of surface conditions and effects. And it’s
paying off with sharpened eyes for space sensors and improved per-
formance and reliability for many other electronic devices.

A lot of other ideas surface at Aerojet, too. Like decoys that
play siren songs for torpedoes. Advanced CAD/CAM technology that
lets us build exciting devices from perfectly predictable parts. And
we're researching low-signature rockets.

At Aerojet we believe that putting resources into technology
today is our best investment in tomorrow. Case in point: We've tripled
R&D outlays over the past three years.

o No wonder so many ideas surface at Ae;rojet. If you have one
you'd like to get off the ground, bring it tous. We'll A=ROJI=T

make it fly. i Ry —s
Aerojet General Corp., 10300 North GeENerRAL

TOI‘I'ey Pil’leS R()ad, La JOlla, CA 92037/ AGENCGHF[ZU‘\;P»:NY
(619) 455-8500. Where ideas fly




Special effects
rendering of
hypervelocity
launchers operat-
ing in space. Such
kinetic kill weap-
ons show major
promise for mid-
course and early
reentry kill of war-
heads.

The Administration must
sell the Strategic Defense
Initiative concept to
Congress, the public, and
our NATO allies.




BY EDGAR ULSAMER
SENIOR EDITOR (POLICY & TECHNOLOGY)

HE Strategic Defense Architecture (SDA-2000), the

Pentagon’s new, long-term roadmap to integrated
air, space, and ballistic missile defenses, and its high-
profile keystone component, the Strategic Defense Ini-
tiative (SDI, or “Star Wars”), are likely to run into
crucial roadblocks in the months ahead. For one, Con-
gress—which, in the past year, cut the funding of the
nascent SDI program by about twenty-two percent and
reserved the option to exercise line-item review over
how and where to administer the necessary reduc-
tions—is not likely to be more generous in 1985 than it
was in 1984. Reinforcing this likelihood is the fact that
the money sought for SDI in FY ’86 is more than twice
what the Administration requested—but did not get in
full—last year.

In addition, Soviet hysteria—probably staged for for-
eign consumption—over the potential impact of modern
US aerospace defenses on the strategic equilibrium is
bound to make termination of the SDI program the
principal Soviet goal in pending arms-control talks. It
would seem to follow that the fate of this nation’s aero-
space defenses—and especially of the SDI program—
rests on the skill and resolve with which the Administra-
tion makes the case on Capitol Hill, with the public at
large, and with the principal NATO allies for the associ-
ated fundamental reorientation of the free world’s nu-
clear deterrence strategy.

Making the case will entail dispelling a host of per-
nicious misconceptions. Some of them were carefully
floated by opponents of this strategic deterrence for-
mula, which seeks to shift from purely offensive forces
to a combination of offensive and defensive capabilities
in the first go-around and eventually to a largely defen-
sive force structure.

The relative merits of SDI aside, there can be no
arguing that the SDI decision has already been made—
not in Washington, but in Moscow. The Soviet Union not
only operates the world’s only antiballistic missile
(ABM) system, but is upgrading it rapidly and probably
in violation of the SALT I ABM treaty. As Brig. Gen.
Robert R. Rankine, USAF’s special assistant for SDI,
puts it, the Soviets are poised to deploy rapidly a new,
nationwide ABM system. Also, they have taken new
ABM technologies to power levels that approach weap-
ons-grade requirements, which is something *““that the
US has not done. That gives the Soviet Union a lead—
perhaps not in science, but in engineering—because [as
a result] they understand the difficulties associated with
accomplishing these feats.” Lt. Gen. James A. Abra-
hamson, Director of the SDI Organization (SDIO),
stresses in similar fashion that the SDI is not “a uni-
lateral US decision” because the Soviets are already
well along in some of the key activities that “we plan in
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SDI.” Advanced, comprehensive Soviet ABM technol-
ogies have matured to a point where Moscow could
“creep out” from the 1972 ABM treaty at will.

Bumper-Sticker Logic

Two of the myths that employ what General Abraham-
son terms “bumper-sticker logic” and that tend to di-
minish support for SDI pivot on the claims that weapons
of this type would militarize space and that such a defen-
sive array must be totally leakproof in order to be mili-
tarily effective. Deputy Secretary of Defense William

Rankine: The
space segment
must be surviv-

able.

H. Taft IV points out that to “prove the potential of a
defensive deterrent—the first goal of SDI research—we
need only show that we can make the success of any
attack so uncertain that an adversary would not hazard
aggression.”” Even a partially effective defense, he sug-
gests, “can be an effective deterrent. No rational ag-
gressor is likely to contemplate nuclear conflict when
the ability to penetrate our defensive system and de-
stroy our retaliatory capability remains so uncertain.”
On the other hand, “in the case where the irrational does
occur—either through the failure of deterrence, acci-
dent, or a launch by some unstable government—de-
fense would offer the only hope of protecting our peo-
ple,” in Secretary Taft’s view.

Just as the Strategic Defense Initiative can strengthen
deterrence by reducing the military utility of nuclear
ballistic missiles, it can also enhance the opportunity for
arms reductions, according to Secretary Taft: “For by
devaluing nuclear ballistic missiles, we can create
powerful incentives for sharp reductions in their num-
bers—reductions that would enhance the security of the
United States, its allies, and the Soviet Union.”

The Deputy Assistant Secretary of Defense for Nu-
clear Forces and Arms Control Policy, Frank J. Gaffney,
Jr., concedes that the “myth of keeping space pristine
has considerable public appeal.” He expects this myth
to endure at least until the public finds out that space, far
from being pristine, ““has been a major theater of mili-
tary operations for quite some time for both the US and
the Soviet Union.” Deputy Under Secretary of Defense
for Strategic and Theater Nuclear Forces T. K. Jones
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argues that SDI does not raise questions of whether or
not weapons will be used in space—the Soviet ASAT
system has been an operational reality for years—but
rather whether “we will defend the US against weapons
that transit through space en route to their targets [in this
country or in allied territory].” SDI, Secretary Jones
points out, *“is not some abstract ‘Star Wars’ game, but
instead represents what most Americans want.”

The Morality of SDI
Alluding to questions raised by the Conference of US

Abrahamson: Up
against “bumper-
sticker logic.”

Catholic Bishops about the morality of the SDI objec-
tive, he posited that “defending our country against
nuclear weapons is more moral than trying to deter
nuclear war by the threat of retaliation."” Secretary Taft,
in similar fashion, termed SDI a *“prudent hedge against
a surprise that could be far more devastating than Pearl
Harbor—a sudden Soviet breakout from the ABM trea-
ty.” SDI points the way toward the “option to protect
our people and our allies by deploying a strategic de-
fense system that would enormously enhance stability
and the safety of the world.”

Extending the SDI rationale to the issue of “nuclear
winter"—the Ice Age-like aftermath of a major nuclear
exchange, as postulated by the scientific community—
Secretary Jones suggested that there were only two
alternatives to this concern: One is an extreme reduction
in the nuclear arsenals of the two sides; the other is
dependent on defenses that prevent large numbers of
nuclear weapons from detonating in the lower atmo-
sphere. But, as he points out, “The Russians have re-
jected even moderate reductions [of offensive weapons
in arms-control talks with the US], leaving defensive
measures as the only remaining alternative to the con-
cerns about nuclear winter.”

Vice President George Bush, speaking before a sym-
posium sponsored by the National Defense University,
suggested that “we are compelled by logic and morality
to find an alternative to the grim reality of the nuclear
arms race.” In the Administration’s and the Pentagon’s
view, the only means to that end is SDI, he said. He
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stressed that “we don’t see an antinuclear defense as a
substitute for either deterrence or arms control.” On the
contrary, it may turn out “that ultimately only a defen-
sive shield can provide the climate of security and confi-
dence on both sides that will make it possible, finally, to
eliminate—or virtually eliminate—our nuclear stock-
piles.” Pointing out that advanced technology has
served historically as America’s trump card, he sug-
gested that, through SDI research, “we should utilize it
to its utmost to keep deterrence as secure and also as
cost-effective as possible.”

Taft: A partial de-
fense can be an
effective deter-
rent.

Pentagon Thumbs-Up

A high-level Defense Department study recently con-
cluded that the real result of the 1972 ABM treaty—
which rules out all but token ballistic missiles de-
fenses—is “‘that by guaranteeing the Soviets that
[because of no US defenses] their missiles will be 100
percent effective, we encourage them to build more, not
fewer” 1ICBMs.

At the time it was signed, the ABM treaty was touted
as an incentive to limit the arms race in offensive nuclear
weapons on both sides and, better yet, actually to re-
duce the nuclear arsenals of both countries. History
made hash of this postulate, according to Secretary
Jones. Over the intervening years, the Soviets boosted
the number of ICBM warheads *‘by 400 percent, and we
increased ours by fifty percent. The Soviets deployed
nine new ICBMs, and we deployed one.” Also, the
Soviets launched and completed thirteen major modifi-
cation programs of [CBMs, compared to one on the US
side during this period.

In examining four obvious approaches to deterrence
and arms reduction, the Pentagon’s analysts concluded
that only an SDI-derived ABM, linked to strong air
defenses as envisioned by SDA-2000, would result in
broadly improved deterrence. At the same time, only
SDI folded into SDA-2000 tends to stop nuclear war at
relatively low levels of violence, in the event deterrence
fails. Defenses of this type also help strengthen the
effectiveness of “conventional forces by protecting the
otherwise vulnerable rear areas.” None of the other
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three alternatives examined by the Pentagon’s ana-
lysts—continuing on the present course, enhancing the
retaliatory threat, or enhancing the survivability of the
retaliatory forces by means of advanced technology—
offered comparable gains in increased strategic stability
and deterrence, according to Secretary Jones. SDI, he
stressed, ‘““may be our only opportunity to break Soviet
intransigence on arms control.”

In exulting over the moral superiority of a defensive
deterrence concept, SDI/SDA-2000 advocates should
probably beware of tagging offensive strategic deter-

Gaffney: Space is
already a military
theater.

rence with the label of immorality, however. As Dr.
James R. Schlesinger, former Secretary of Defense,
points out, “Within the Air Force, within the Adminis-
tration, within society as a whole, we should not begin to
talk about the immorality of deterrence in our quest for
the Strategic Defense Initiative, because we are going to
rest on deterrence for the balance of our days.”

Such “loose rhetoric™ about the immorality of deter-
rence solely or largely based on offensive nuclear capa-
bilities is “reckless,” Dr. Schlesinger says. He warned
that “there is no leakproof defense. Any defense is going
to suffer some erosion, at best, and an effective oppo-
nent will develop defense suppression techniques and
punch a hole in whatever defense is deployed.” Remind-
ing the Air Force of its often-stated tenet that “air de-
fenses [are] penetrable,” the former Defense Secretary
suggested that, if it were otherwise, there would be no
need to build new strategic bombers and nuclear-armed
cruise missiles. From the premise that there is “no
serious likelihood of removing the nuclear threat from
our cities in our lifetime, or in the lifetime of our chil-
dren,” Dr. Schlesinger argues that, ‘“if those cities are
going to be protected, they will be protected by the
forbearance of those on the other side or through effec-
tive deterrence. And it is for that reason that cries of the
immorality of deterrence are premature and per-
nicious.”

The real case for SDI-derived ABM and associated air
defense capabilities rests on the as yet unproven ability
of such defensive forces to “improve deterrence and [on
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whether or not] the mix of offense and defense will
lead to a more stable world—a plausible argument.”
Equally “plausible,” in Dr. Schlesinger’s view, is the
proposition that making ICBMs “reasonably secure”
against preemptive destruction by an adversary by
means of ABM defenses is desirable and will increase
stability.

Conservative, Phased Program
The SDI program, which President Reagan triggered
on March 23, 1983, when he challenged the defense

Jones: SDI may
break intransi-
gence on arms
control.

community to take a long-term look at options to the
exclusively offensive character of nuclear deterrence of
the past four decades, is, as General Abrahamson points
out, a research and technology program “only.” As
such, the SDI program—which is expected to cost about
$26 billion over the first five years of its life—has only
one central objective: “To eventually allow a develop-
ment and, possibly later, a deployment decision for a
defensive-based strategy.” Nobody with oversight re-
sponsibility for the concept harbors the illusion that SDI
can take a gigantic leap toward an “Astrodome over the
United States [or] an Astrodome over an MX missile
field in Wyoming or over New York City."” i

What the program should eventually answer is
whether or not ballistic missile defenses could be devel-
oped “cost-effectively [to] span the entire arc from an
[ICBM] rising anywhere in the USSR to an SS-20 being
launched in Eastern Europe against NATO” to an
SLBM being fired from below the sea anywhere on the
globe. In order to enable a future administration to
decide early in the 1990s whether or not such a strategic
defense can be developed cost-effectively, the Defense
Department plans to spend about $3.79 billion in FY *86,
$4.99 billion in FY ’87, $6.26 billion in FY ’88, and
$7.415 billion in FY '89.

SDI is not, according to its Director, a latter-day Man-
hattan Project or an ideological crusade for “a perfect
weapon system, or a panacea.” In essence, SDI is to
point the way toward a better “safety net” than that
provided by an offense-oriented deterrent.
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The measures of merit that will make or break the SDI
program involve three distinct considerations, accord-
g to General Abrahamson. Key is the ability to in-
crease the effectiveness of the US strategic deterrent at
a time when broadly adverse trends “tend to take away
from the credibility of our offensive deterrent—such [as
Moscow’s ability to] put small missiles in garages all
over the Soviet Union.” SDI must deny a potential
attacker high assurance of successfully realizing strate-
gic military objectives so “that he won't do what he
otherwise might want to do.” Also, SDI must create an

Bush: Antinuclear
defense is not a
substitute for de-
terrence or arms
control.

equilibrium “better than what we have today: sitting
here with guns pointed at each other’s forehead with a
six-minute trigger or less on them.” The second criteri-
on that will determine whether or not an SDI-derived
defensive system should be developed is the system’s
ability to “control escalation, which is something we
can’t do now.” An effective defense would provide such
a “survival option.” Lastly, SDI must be able to reduce
to “low levels—we don’t yet know just how low—the
value of the [adversary’s] offensive component [of his
strategic forces] and thereby increase the chance for
dramatic arms reductions.”

Cost Leverage

The sine qua non of the SDI concept—and its most
demanding challenge—is to come up with defenses that,
according to Secretary Jones, can destroy nuclear war-
heads at “about half the cost of building them.” If this
can be done, the “cost-leverage would increase to four
to one in favor of SDI-derived defenses,” after allow-
ance is made for cross-targeting and other operational
factors. Under these circumstances, he argues, it would
be “foolish™ economics *‘for the Soviets to launch a new
arms race in response to SDI.” In-depth strategic de-
fenses might well “make it possible to defend ourselves
for less than what it would cost to continue on the
present course.” SDI, he suggests, is therefore more
likely to slow down the arms race on both sides than to
speed it up.

Elaborating on this point, General Abrahamson ex-
plained that the SDI effort is “not just aimed at estab-

48

lishing the technical feasibility of the concept, but also
to provide the motivation for the Soviets, first, to stop
investing in obsolete weapons, second, to direct their
time and effort toward [creation] of a defense-based
nuclear deterrent, and, third, to create a climate where
both sides might be more inclined to negotiate away their
destabilizing [offensive strategic] weapons.” It follows
from this cost-effectiveness equation that the defense
must be able also to negate or offset countermeasures to
its weapons for less than what it costs the attacker to
field them, according to General Abrahamson.

Donald C. Latham, Assistant Secretary of Defense
for Command, Control, Communications, and Intelli-
gence (C3I), warns that “over the next five to ten years,
we will have to prove lots of things in various weapon
and C3 areas to weave together an ABM system coupled
to a vigorous air defense system as well as . . . systems
to defend our space assets of whatever type.” The Pen-
tagon, he points out, is looking at “this problem as an
integrated defense initiative that couples air, space, and
ABM.” Secretary Latham is quick to admit that “much
remains to be proven in terms of subsystems, and even
at the component level, [to substantiate] that such a
system can be made to work.” Various technologies
need to be shown effective so that, if compatible, they
could be combined to result in a system that provides a
strong, albeit somewhat “leaky,” defense against Soviet
ballistic missile attack.

The SDIO’s Deputy Director and Chief Scientist, Dr.
Gerold Yonas, suggests that if the current exploratory
phase of SDI culiminates in a decision o develop strale-
gic delenses, the program will have (o be (uckled in
several phases: “We need to think about Soviet re-
sponses not just in terms of what the Soviets might have
in ten or twenty years, but over a longer period.” These
are likely to include a near-term phase, another one that
comes up with additional technologies that can neu-
tralize Soviet responses, and lastly a phase that gener-
ates the means to counter even the most sophisticated
Soviet responsive threats.

Serendipity of Timing

The SDI concept, according to General Abrahamson,
seeks to define the broad architecture for going after
ballistic missiles from the moment they “are launched in
the Soviet Union, Eastern Europe, or wherever,” until
they approach their targets. For the time being, there is
no “defined program in terms of knowing what the
weapons, sensors, C3 systems, and support elements
will be.”

He, along with other SDI proponents, points out a
basic difference between the situation in the early 1970s
when the US Army’s Safeguard ABM system was can-
celed and the one prevailing now: “In 1972 and 1973, we
had a very thin layer of defense [drawn from a] stretched
technology base that couldn’t meet the threats of the
future.” In contrast, “we are now blessed with the se-
rendipity of various key technologies approaching the
point of operational feasibility simultaneously.” The re-
sult could be a shift toward greater leverage in favor of
the defender because of an attacker’s increased uncer-
tainty about reaching fundamental military objectives
and because of the significant reductions in what he
might hope to gain from a preemptive strike.
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The objective behind SDI is to go after ballistic mis-
siles and their warheads during all phases of a ballistic
missile’s trajectory. During the boost phase, when the
missile’s rocket engines accelerate the payload through
and out of the atmosphere, the “leverage,” or payoff, of
ABM defenses peaks because, as General Abrahamson
points out, if “we knock out one SS-18, or a similar
follow-on ICBM, we would kill ten or more reentry
vehicles and perhaps hundreds of decoys.”

In the subsequent post-boost, or bus deployment,
phase, the post-boost vehicle spins off its payload of

Schlesinger:
Loose rhetoric is
reckless.

perhaps as many as fourteen warheads, in the case of
SLBMs, and hundreds of decoys. SDI’s task, therefore,
is somewhat tougher in terms of the number of targets
that will have to be dealt with in the post-boost and the
midcourse phase that follows, but there is time ‘““to set
up two or three nets to catch these things that are float-
ing along hundreds of kilometers above earth at high
speed.” The plus that accrues to the defense during both
the post-boost and midcourse phases of a ballistic mis-
sile’s trajectory is that the warheads have to remain on a
particular path “because they have to go after specific
targets and, thus, because of natural law, don’t have the
luxury of evasive action.”

Finally, in the reentry and terminal phase of the trajec-
tory, the warheads and penetration aids reenter the at-
mosphere and descend on their targets. During that
phase, atmospheric drag slows down the warheads,
while the searing heat of reentry causes most of the
penetration aids to burn up. Those that don’t burn up
will be slowed down markedly in relation to warheads by
the natural process of “atmospheric sorting,” thus facili-
tating discrimination by the defenses.

The SDI concept capitalizes on the distinctly different
aspects of the various phases of ballistic trajectories by
tailoring specific defensive systems to each segment. As
Dr. Yonas points out, none of the individual layers of the
umbrella system “needs to be perfect.” Because of the
synergistic effect of the individual elements on one an-
other, even relatively leaky layered defenses will be of
“military value” in the aggregate.

Several additional pluses accrue to SDI from this
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layered, defense-in-depth approach. Because each layer
is different, the adversary needs to field separate, tai-
lored countermeasures against each defensive segment.
Also, because each defensive layer will employ autono-
mous sensors to boost SDI's survivability, the system’s
overall C3I capabilities will be extremely difficult to
overcome. The sensor system of each defensive layer
will be able “to pass kill information on to the next”
component, according to General Rankine. The ensuing
requirement for radiation-hardened computers and as-
sociated software capable of “crunching numbers at the

Latham: Human
decision-makers
stay in the loop.

rate of one billion [operations per second],” he admits,
will pose significant technological challenges.

HOE: The First Step

Aside from the distinct defensive layers of SDI that
are matched to trajectory phases, three discrete eche-
lons are implied by the program’s basic mission: defense
against counterforce attack; protection of industrial,
transportation, and other types of targets required to
sustain the warfighting effort; and shielding the civilian
population hermetically from nuclear attack. Obviously
central in a deterrence sense—and probably most “do-
able” technically—is defense against counterforce at-
tack. If such a defense is perceived by the attacker as
denying him his military objectives, the utility of a pre-
emptive nuclear strike is thwarted and strategic stability
strengthened.

Defense of counterforce targets by interception of
attacking reentry vehicles just above the atmosphere
(exoatmospheric) or within the atmosphere (endoat-
mospheric) has for years been the domain of the US
Army’s Ballistic Missile Defense program. Now a part of
SDI, the BMD effort is well into the hardware testing
stage. In June of last year, the Army’s Ballistic Missile
Defense Systems Command, assisted by AFSC’s Bal-
listic Missile Office and other DoD components, proved
that, as General Abrahamson putsit, “we can hit a bullet
with a bullet more than a hundred miles above the
ground at a closing velocity of more than 15,000 mph.”
The incoming “bullet” was an inert RV that had traveled
almost 4,200 miles from Vandenberg AFB, Calif., to the
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Marshall Islands Kwajalein Missile Range, where the
intercepting “bullet,” the Army’s optically guided Hom-
ing Overlay Experiment (HOE) vehicle, pulverized the
target.

The experiment’s pacing technologies were the
HOE’s longwave infrared (LWIR) sensor and its guid-
ance computer that in combination detected and locked
on the target from hundreds of miles away. The HOE
interception demonstrated the feasibility of late mid-
course interception by nonnuclear, kinetic means.
HOE, according to General Abrahamson, demonstrated

Yonas: Individual
layers need not
be perfect.

that there is a “solid technological base for kinetic ener-
gy [space] weapons, that LWIR is a mature and working
space sensor, and that we have the C? and software to
allow nose-to-nose intercepts at more than 15,000 mph
closing velocity.™

SDI's Army component is scheduled to stage the first
test-flight of the endoatmospheric counterpart to the
exoatmospheric HOE within a few months. That experi-
ment, the SR (for small radar) -HIT, along with HOE’s
follow-on, the ERIS (exoatmospheric reentry vehicle
intercept subsystem), will germinate integrated exo- and
endoatmospheric missile systems that are now in con-
cept definition. The Ballistic Missile Defense Systems
Command plans to issue RFPs (requests for proposals
from industry) later on this year to launch the demon-
stration phase of these programs.

A pivotal experimental program managed by the
Army for SDI is the AOA, or airborne optical adjunct, a
Boeing 767 jetliner equipped with a massive optical
array that is meant to provide reliable atmospheric sur-
veillance in support of terminal ABM systems. A system
of this type is essential, according to General Abraham-
son, because ground-based and other radars “might not
work in a nuclear-disturbed environment.” AOA, he
suggests, will combine ““the precision of optics [with]
radar signals so that we will be able to track with a very
high degree of accuracy for nonnuclear kill devices.”
Such a system can be used to support terminal defense
radars in the US or could “support tactical ABM sys-
tems in Europe or elsewhere” in the way that AWACS
provides theater air defense support. No decision has
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been made as yet about which service will operate these
aircraft, according to the SDI Director.

Other elements of the Army’s Ballistic Missile De-
fense Systems Command that have been assigned to SDI
include directed-energy weapons research, a unique,
large millimeter-wave radar at Kwajalein, and such
hush-hush data-collection systems as the shipborne
Cobra Judy phased-array radar and the “Queen Match”
project.

Survivability in Space

Except for terminal and late midcourse ABM sys-
tems, all other SDI component systems will probably be
space-based or space-dependent. This poses problems.
As General Rankine points out, “If the space segment of
SDI is vulnerable to preemptive attack, the conse-
quences are destabilizing because one side might be left
with a useless defense and the other with functioning
offensive forces.”

SDI’s space segment will presumably consist of many
and varied satellites and weapons platforms. In the latter
rubric are likely to be spaceborne rocket pods, kinetic-
energy systems, and directed-energy weapons. Battle
management, C31, and a plethora of sensor systems will
be in the former category. All these spacecraft will pre-
sumably be vulnerable in terms of their orbital compo-
nents, their cross-links to other satellites or their down-
links to the ground, and their ground-control facilities.

An attacker has various options for going after one or
all of these elements, according to Brig. Gen. Donald J.
Kutyna, USAF’s Director for Space Systems and C3,
Office of the Deputy Chief of Staff for Research, Devel-
opment and Acquisition. Orbital components could be
attacked directly, a step that is tough, obvious, expen-
sive, and, therefore, probably not logical. Space
mines—"something on orbit that looks like something
else, such as a commercial satellite, but, when the time
comes, approaches and Kills its target”—would obvi-
ously be more clandestine and operationally effective,
especially against SDI elements in geosynchronous (sta-
tionary) orbits. Space mines shadowing targets in lower
orbits are conspicuous because “you would see the bird
and wonder why it is following ours.” The third way of
neutralizing orbital components of space systems is to
take control of the satellite by “getting into its command
links, [which is] called spoofing, to make yourself the
owner of the enemy’s spacecraft.”

The options for going after ground-based mobile or
fixed terminals are obvious and varied, ranging from
precursor attacks to sabotage. The command and com-
munications links are vulnerable in terms of jamming,
disruption of relay systems, and communications black-
outs that are caused by high-altitude nuclear bursts and
that can last between thirty and sixty minutes.

The case for the defense, General Kutyna points out,
is not unrelievedly bleak. It might be possible, for in-
stance, to protect orbital assets by capping both sides’
space weapons through négotiations. Enforcing compli-
ance would be problematical, but might keep the Sovi-
ets “from overtly practicing how to get our assets.”
Another approach might be through deterrence, which
presupposes that the defender has the means to negate
what the attacker does not want to lose. Technically and -
operationally, attacks on spacecraft in geosynchronous
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orbit by ground-launched ASATs would take between
three and six hours, but neither the US nor the USSR
has developed such a weapon as yet. Also, because the
defender would be aware of the attack long before the
warhead arrived, there is a good chance for the targeted
spacecraft to take evasive action.

Other means open to the defender include hardening
all three segments of space systems and elimination of
vulnerable single nodes. Hardening of the space compo-
nent could provide protection against laser and EMP
(electromagnetic pulse) threats. On-board radar or other

sensors might help fend off ASATSs through maneuver-
ing or other countermeasures. Reducing the radar and
optical cross section of spacecraft, along with boosts in
their autonomy of operation and hence reduced depen-
dence on cross-links, can also contribute to the surviv-
ability of orbital assets. Lastly, of course, a demon-
strated capability to reconstitute the orbital forces might
go a long way toward forestalling a space attack because
it denies the aggressor’s military objectives in unam-
biguous fashion.

Protection of C3 links appears possible to some extent
through “frequency-hopping,” high-frequency, narrow-
beam transmissions, and deception that keeps the en-
emy’s jammers from knowing which cross-links go to
what relay satellites.

Kinetic Kill Mechanisms

While media attention centers mainly on directed-
energy weapons of the “Star Wars” kind, HOE-derived
and other kinetic kill mechanisms will probably enter
SDI’s arsenal long before lasers and neutral particle
beam weapons. Kinetic weapons show major promise
for midcourse and early reentry kill of warheads. A key
candidate here is the electromagnetic rail gun that is
being operated by the Army at a test facility and that the
Air Force, according to General Abrahamson, plans “to
put in space.”

Kinetic weapons come in two varieties, chemically
propelled and electrically propelled projectiles. Ad-
vanced chemically propelled systems might achieve ve-
locities of up to ten kilometers per second; electrically
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propelled guns are likely to attain velocities in excess of
thirty kilometers per second—a gain that, in the SDI
context, is priceless.

As its name implies, an electromagnetic rail gun pro-
pels a shell by means of moving electromagnetic fields
rather than by a large charge of chemical propellants.
The Army’s operational test article has attained ve-
locities of about eight kilometers per second, according
to General Abrahamson, with the prospect of gaining
velocities of up to thirty-five kilometers per second in
the offing. The goal is to develop a system that can

Kutyna: Defend-

ing space assets
is tough—but not
impossible.

propel a vehicle in space weighing between six and
seven pounds at this rate of speed over cross-ranges of
from 3,000 to 5,000 kilometers. The rail of such a space-
based weapon might be about 150 feet long and fire a
homing vehicle equipped with its own guidance system
and some maneuver capability. An electromagnetic rail
gun of this type would be equipped with an integral
power generator and should be able to point itself
rapidly to various targets, according to the SDI Director.

The kill mechanism of HOE-derived exoatmospheric
homing interceptors could be either a metal “net” that
unfurls prior to impact or a high-explosive warhead.
Shaped like the frame of an umbrella, the net’s ribs are
studded with weights that hit the onrushing warhead at
extremely high closing velocities with destructive im-
pact. Such a net, or any other purely kinetic kill mecha-
nism, requires direct impact, but poses no fuzing prob-
lem. A high-explosive warhead, on the other hand, could
pack greater lethality, but requires perfect timing in
terms of detonation because of the extremely high clos-
ing rates.

Directed-Energy Weapons

Directed-energy weapons under consideration by SDI
range from a variety of lasers based either in space or
pumping their lethal energy from the ground to space-
based relay mirrors, to neutral particle beam acceler-
ators, to nuclear-driven X-ray weapons in space. The
appeal of a directed-energy weapon to SDI’s technical
experts is not the pizzazz of such futuristic devices, but
rather their promise of effective ballistic missile inter-
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cept during the “high-leverage” boost phase, before the
missile has spun off its multiple payload.

Boost-phase interception requires almost instant kills
over great distances. High-energy lasers kill with the
speed of light (about 300,000 kilometers per second);
space-based neutral particle beam weapons are some-
what slower, shooting hydrogen molecules at about
60,000 kilometers a second, or one-fifth the speed of
light. Neutral particle beam weapons drive hydrogen
molecules with lethal speed deep into the structure of
the target, causing implosions that destroy electronics
and other essential components.

A neutral particle beam accelerator, far smaller than
required for weapon application, is operating at the De-
partment of Energy’s L.os Alamos National Laboratory.
A certain irony attends this design, according to General
Abrahamson: “We had a reverse technology flow here.
We stole from [the] Soviet open literature the idea for
several of the [system’s] components, improved on
them, and incorporated them in this test-bed.” This
“plagiarism™ occurred seven years ago, indicating the
advanced state of Soviet particle beam weapons tech-
nology.

General Abrahamson leaves no doubt that workable
particle beam weapons are years away from production:
“The problem is to scale up such a small test-bed to
weapon levels and to operate it in space.” Stressing that
such a system can operate only in space, he points out
that “we don’t know yet how far down it could reach in
the upper atmosphere. What is clear already is that such
a weapon would be deadly in space, but could not threat-
en anything in the lower atmosphere.” Progress on this
branch of the family of directed-energy weapons, he
says, is coming “very fast.”

High-energy lasers kill targets without the benefit of
mass, relying instead exclusively on thermal energy to
burn or vaporize them. Representing a more mature
technology than neutral or charged particle beam de-
vices, laser weapons come in a range of varieties that fall
in the main into two general categories, short-wave-
length and long-wavelength devices. Short-wavelength
systems usually emit their energy in pulses, while long-
wavelength laser weapons radiate in continuous waves.
Both types of laser weapons are being considered for
SDI applications.

Yet to be resolved is the question of whether the
power source of high-energy laser weapons should be
operated on the ground or in space. The basic engineer-
ing and operational tradeoffs between self-contained de-
signs in orbit and ABM lasers that beam their energy
from power generators on the ground to mirrors in space
(USAF’s test-bed is codenamed “Bifocal” and the
Army’s “Monocle™) that then reflect that energy against
the target will be a major SDI undertaking. There is no
doubt that the power requirements—not just huge
amounts of power, possibly generated by nuclear means,
but the power conditioning needed by directed-energy
weapons—represent a major development challenge.

Another area that will need intensive work revolves
around the relative merits of various lasers and the size
of mirrors they require. Long-wave, chemically
powered lasers depend on larger mirrors than do short-
wave designs, typified by excimer and free-electron sys-
tems. Getting large mirror arrays into space poses a
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BELOW: A drone
is readied for a
fest of the US
Navy’s MIRACL
laser. RIGHT: it
took only a few
seconds for the
laser to burn off
the tail of the
drone. In the case
of ICBMs, times
on the order of
tenths of seconds
will be required.
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logistics problem. Also, such large structures tend to be
more susceptible to countermeasures than do smaller
ones. Long-wave systems, on the other hand, might
make it possible to achieve substantially greater range
with reasonable power levels as compared to short-wave
systems. Chemical lasers, General Abrahamson sug-
gests, could be used cost-effectively in space to “elimi-
nate large numbers of decoys.” Also, they can fire down
through the atmosphere and thus show some potential
for boost-phase interceptor operations, “but they can be
countered in some areas.”

Technological Feasibility

The SDIO’s relatively bullish view on directed-energy
weapons, according to the SDI Director, stems from the
fact that the feasibility of all fundamental technologies
has been demonstrated: “We don’t have to invent any of
these proven technologies. But we do have to find ways
to make these systems cost-effective” so that the Sovi-
ets can’t offset US investments in ABM weapons with
offensive systems that cost less.

Among the important advances in laser weapons tech-
nology was the ability of the Navy’s large chemical
MIRACL laser to burn off the tail of a drone “in about
three seconds.” This is not good enough for SDI pur-
poses, though, according to General Abrahamson: *“We
need to be able to do it in perhaps one-tenth of a second™
in the case of I[CBMs. Also, a pulsed excimer laser (a
design that uses rare gases as the lasing element) op-
erated at the Western Research Corp.’s facility in San
Diego is showing that it is possible to drive down the cost

AIR FORCE Magazine / February 1985



of the energy a laser can deliver on its target “consider-
ably.”

Until recently, the cost of delivering a unit of laser
energy—expressed as one joule (the equivalent of one
watt per second)—hovered around $10,000. The pulsed
excimer laser—an outgrowth of research associated
with energy generation using nuclear fusion—has driven
that cost down to about “$40 per delivered optical
joule,” the SDI Director points out. Work underway
might lead to further cuts down to the $5-per-delivered-
joule range, he believes.

Equally significant are tests at a facility in the Hawai-
ian Islands of ground-based lasers transmitting energy
through the atmosphere to relay mirrors and then down
to “‘cooperative targets” that simulate ballistic missiles
in their boost phase, according to General Abrahamson.
Tests against real ballistic missiles, he stresses, are out-
lawed by the ABM treaty.

SDIO has come in for considerable criticism on Cap-
itol Hill recently for readjustments of the so-called laser
triad that consists of three interrelated programs called
Alpha, Talon Gold, and Lode. (See “The Military Imper-
atives in Space,” January '85 issue, p. 92.) Congression-
al supporters of the laser triad effort, which has been
under way for several years, claim that the associated
technologies lend themselves to a full-up demonstration
of a laser weapon in space within five to seven years.
General Abrahamson admits that there is some validity
to these claims, but points out that there were good
reasons for taking “the management decisions we did.”

Talon Gold, an experiment designed to demonstrate
the steering and tracking functions associated with a
space-based laser weapon, was started in 1976 in con-
nection with ASAT applications, according to the SDI
Director: *1 made the decision to cut back, and it was
tough. But our success to date [with Talon Gold’s ground
tests, without going into space] showed that it could do
the job. Also, because of schedule slippage, it was be-
coming a $700 million experiment that we couldn’t fly
before 1988 or 1989.” Lastly, Talon Gold had gotten *“‘out
of sync with Alpha and Lode, and since [Congress cut
the FY ’85] SDI funding, 1 had to cancel it.”
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While it appears possible to flight-test a space-based
demonstration laser based on the laser triad in the early
1990s, General Abrahamson questions the purpose be-
hind such an experiment: “What could it do? It is better
to use more advanced technology that can cope with
countermeasures more effectively. Over the near term, |
believe it is better to go after kinetic-energy systems”
and to weed out those programs that slip.

Battle Management and C3

In the coming years, more than fifty percent of all SDI
funding will go toward work not directly involved in the
weapons part of the program. A major portion of the
nonweapon work will be directed at battle management,
which poses serious challenges in terms of architecture,
software structure, and especially with regard to the
tremendous data-processing requirements.

Two of the crucial elements of SDI's battle manage-
ment/command control and communications (BM/C?)
task are the Boost-Phase Detection and Tracking Sys-
tem and the Space Surveillance and Tracking System.
AFSC’s Space Division is in charge of both programs
and deals with them on a “high-priority basis,” accord-
ing to General Abrahamson. The Boost-Phase system,
previously known as the Advanced Warning System,
will, he points out, be doing double duty by not only
serving SDI but also by providing upgraded hardware
for follow-on Early Warning Satellites of the Defense
Support Program (DSP).

SDI's BM/C? systems are inextricably tied to surveil-
lance, acquisition, tracking and kill assessment (SAT-
KA) functions that range from sensing the information
that triggers defense engagements to assessment of the
status of forces before and during the engagement. All
these functions should be autonomous in each phase of
the engagement, yet feed into a cohesive battle manage-
ment system. The reason for this approach is that detec-
tion “misses” must not occur across the overall C3 func-
tion if leakage is to be held to a minimum. While most of
the BM/C3/SATKA approach won’t be resolved for
some time to come, one overriding rule is firm, accord-
ing to Secretary Latham: “We will always have a human
decision-maker in the loop, just as we have today with
the Attack Warning and Assessment System.”

Current funding of the SDI program comes mainly out
of the budgets of the individual services, with the Army
contributing forty percent, the Air Force thirty-five per-
cent, and the Navy three percent. The remainder is split
among the Defense Advanced Research Projects Agen-
¢y, SDIO, and the Defense Nuclear Agency. By the end
of the current Five-Year Defense Plan, the Air Force’s
share in SDI funding will have reached fifty percent and
remain at that level thereafter, General Rankine be-
lieves. According to Dr. Yonas, there is a possibility of
close cooperation with the European NATO members,
Japan, Canada, and other allies in developing SDI hard-
ware and doctrine.

Of all the uncertainties facing SDI, none is greater
than Congress’s willingness to provide funding on a
sustained basis, according to General Abrahamson:
“The key threat is to stretch the program over and over
again, for that could be the end of SDI.”

The new Congress will likely have much to say on
this score. m
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All along the budget
front, USAF digs in to de-
fend its carefully con-
ceived plans for weapons
and force structures. A
major question is how
strategic modernization
will play with SDI.

Protect

BY JAMES W. CANAN, SENIOR EDITOR me Prl

HE Pentagon will almost cer-

tainly take heavy fire in this
year's battle of the budget, now
shaping up as the fiercest in a long
time. Some key defense programs
will be threatened and may be
forced to compete with one another
for funding. To hold its own in such
competition, the Air Force will be
called upon to answer tough ques-
tions. ‘

Foremost among them are:

® Does the Air Force really need
to build up to forty combat-coded
tactical fighter wings, as it claims it
does? Or can it make do with the
thirty-six wings it now has?

In keeping with that, should the
Air Force be permitted to go ahead
with plans for the F-16F? The F-16F
will probably be an offshoot of the
F-16XL., a version with cranked-ar-
row wings that lost out to the F-15E
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in USAF’s Dual-Role Fighter
(DRF) competition last year. So
why is USAF now claiming, much
more openly than before, that it will
need the F-16F to go along with the
F-15E to perform a swing air-superi-
ority/deep-inderdiction mission?

If it does procure both aircraft,
will it actually need to develop the
follow-on Advanced Tactical Fight-
er (ATF) as quickly as it insists it
must?

® What about strategic forces? In
view of the heavy philosophical and
funding emphasis now being placed
by the Administration on its $26 bil-
lion Strategic Defense Initiative
(SDI) technology program for even-
tual defense against ballistic mis-
siles, has the time come—in a defi-
cit-battling budget crunch—to start
slowing down USAF’s strategic
modernization program?
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The B-1B bomber
(above) is a key el-
ement of the strate-
gic modernization
program that USAF
will defend as its
top priority in the
coming battle of
the budget.

RIGHT: MX Peace-
keeper ICBM
poised for one of
six successful test
flights. It will be
touch and go for
the MX program.

LEFT: USAF's anti-
satellite (ASAT)
weapon on an F-15.
The ASAT program
denotes Air Force
attention to space
as a combat medi-
um.
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That program, meaning bombers,
ICBMs, and cruise missiles, has the
very highest priority in USAF. It
ranks above tactical modernization,
mobility modernization, readiness,
and space.

But how will it play with SDI, the
new star on the Administration’s
strategic stage?

@ In this context, does the nation
need both the MX Peacekeeper
ICBM and the small ICBM
(SICBM)? Given MX’s longstand-
ing political vicissitudes, should the
Air Force be made to give it up or
put it on hold?

® With the B-1B bomber now in
production and looking good, does
the Air Force need to forge ahead all
that fast with the multibillion-dollar
development of its Advanced Tech-
nology Bomber (ATB)? On the
other hand, could B-1B procure-
ment be stretched in order to save
some money in each individual bud-
get year (at the risk of much higher
total costs but spread out over more
time) while the ATB is brought
along briskly?

® What about mobility? Should
USAF start spending big dollars
($265 million in FY '86 and going up
sharply after that) on final develop-
ment and production of a new fleet
of C-17 airlifters? Or could it hold
off and live with its existing mobility
forces—now being augmented by
new C-5Bs and KC-10s, and by re-
engined KC-135s—longer than it
deems prudent?

® Space is a big question, too.
Given the outside chance of an
arms-control deal with the Soviets
and questions about how SDI will
play with Air Force space pro-
grams, should the Air Force be per-
mitted to stay singularly on track
with its own antisatellite (ASAT) de-
velopment and testing program?

® In view of all the foregoing,
should the Air Force be granted
funds for the 9,400 more military
personnel and the 9,500 more civil-
ians it plans to add in FY ’86? Can’t
it subsist on the personnel it already
has?

Fateful Year for USAF

On Capitol Hill—and even in
some Administration circles—
USAF will be strenuously pressed
to justify its position on all those
questions and more in the weeks
and months ahead.
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This year of the drive to get the
deficit down by sharply curtailing
the federal budget will be a fateful
one for the Air Force, a year that the
service’s uniformed and civilian
leaders agree is shaping up, in the
words of one USAF general officer,
as “difficult at best.” The E-3A
AWACS program is already a vic-
tim. There is no money for it in the
new defense budget.

USAF’s leaders emphasize that
their absolutely first order of busi-
ness is to keep the Air Force’s stra-
tegic modernization program from
being hurt. And now, it seems, Pres-
ident Reagan has weighed in with
them.

Late last year, the President
wrote a “Dear Cap” letter to Secre-
tary of Defense Caspar W. Wein-
berger “to reaffirm my deep-seated
support of strategic modernization
across the board.” Promising his
“maximum effort to gain congres-
sional approval” for keeping MX on
course, Mr. Reagan declared:

“It is important that the senior
leadership of the Department of De-
fense, and particularly of the Air
Force, both uniformed and civilian,
understand my deep commitment to
the mutually supportive goals of
strategic modernization and arms
reduction.”

The political potency of that com-
mitment, and of USAF’s supportive
rationale for strategic moderniza-
tion, will soon be put to the test.

Late next month, Congress is
scheduled to vote up or down on
$1.5 billion for an FY ’85 buy of
twenty-one MX missiles that it put
in abeyance last year. Meanwhile,
Congress will be mulling the Admin-
istration’s total FY '86 request for
MX funding ($3.7 billion at this writ-
ing). The going will be rough.

President Reagan’s letter landed
on Secretary Weinberger’s desk at a
time of unverified but persistent
rumors of a tradeoff between MX
and SDI.

According to the rumors, some
Administration officials hoped to be
able to urge the President to relent
in his push for MX. Such a ploy, it
was said, would gain much-needed
support for the $3.8 billion being
requested for SDI because it would
mollify members of Congress who
are opposed to or undecided about
MX and who are fence-sitting on
SDI. Pentagon officials discounted

the validity of the rumors, but ac-
knowledged that they had heard
them and found them disquieting.

Then came a thunderbolt. Sen.
Barry Goldwater (R-Ariz.), having
just succeeded pro-MX Sen. John
Tower (R-Tex.) as chairman of the
Senate Armed Services Committee,
proclaimed in an interview that he
flat-out favored killing MX. Com-
pounding this “very bad news,” as
one senior DoD official described it,
is the fact that Sen. Sam Nunn (D-
Ga.), the committee’s senior and
generally pro-defense Democrat,
has given MX only lukewarm sup-
port in the past.

USAF is still confident, however,
that it can get MX over the hump in
Congress this year. Its officials are
at pains to point out that the MX
program is already well along in
funding (Congress appropriated
funds for the first twenty-one MX
missiles in FY ’84) and is going very
well, as demonstrated by six suc-
cessful test flights out of Vanden-
berg AFB, Calif.

“We will give them [Congress] a
superb MX missile if they want to
deploy it,” one such official de-
clares.

Moreover, the MX program still
has going for it the solid political
and strategic underpinning and
strong support of the report by the
bipartisan Presidential Commission
on Strategic Forces. That panel,
commonly called the Scowcroft
Commission, recommended in 1983
that USAF deploy one hundred MX
missiles in silos while proceeding
apace with the development of
SICBM—a single-warhead, proba-
bly land-mobile missile—for de-
ployment in the 1990s.

The Scowcroft Commission re-
port was instrumental in persuading
Congress to approve the onset of
MX production. Congress took a
fancy to SICBM as a missile whose
deployment could be easily verified
under any warhead-counting strate-
gic arms treaty with the USSR, and
which, with its mobility, would be
relatively safe from attack. So Con-
gress made clear that its support for
the MX program at the time hinged
in great measure on the Air Force
taking SICBM into the bargain se-
riously.

The Air Force can prove that it
has done so. Without fanfare, it has
adhered strictly to the Scowcroft
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Commission’s recommendations
for SICBM development, and some
heartening things have been hap-
pening at a firmer, faster pace than is
generally recognized.

Outlook for the Small ICBM

Design of the missile and design
and scale-model testing of its “hard-
mobile” basing vehicles are firming
up. The $650 million of funding that
USAF planned to request for the
SICBM program in FY '86 should
propel both the missile and its
mobile launcher into full-scale de-
velopment in FY '87—not bad for a
program that got its first significant
funding only a year ago.

SICBM is shaping up as a legiti-
mate hard-target killer. Its warhead
will be the same as that destined for
the ten-warhead MX. Its guidance
system will probably be a smaller
version of the Advanced Inertial
Reference Sphere (AIRS) system
aboard MX. Ring-laser gyroscopes
are also being examined as a possi-
ble SICBM guidance refinement. To
keep SICBM’s weight down (Con-
gress imposed a 33,000-pound
weight limitation), USAF is investi-
gating lightweight, very strong cas-
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Artist’s concept of
USAF’s single-war-
head smalli inter-
continental ballistic
missile (SICBM).

ing materials for the missile’s pro-
pulsion system.

Designed to take a 10,000-pound
payload 6,000 miles, SICBMs more
than likely will be deployed aboard
highly blast-resistant wheeled,
tracked, or air-cushioned vehicles.
Four companies or company
teams—General Dynamics, Bell
Aerospace, Boeing/Goodyear, and
Martin Marietta/Caterpillar—are
competing for mobile-basing devel-
opment contracts expected to be
awarded fairly soon.

At the same time, superhardened
silos are also looking more and
more attractive for SICBMs. Tests
of superhardening technologies and
techniques have gone extremely
well.

USAF plans to decide on
SICBM'’s basing mode—mobile ve-
hicles, superhard silos, or both—in
just two more years. That timing
will coincide with the deactivation
and dismantling of the last of the
venerable, single-warhead Titan II
ICBMs.

Proclaiming the successes of the
SICBM development program
poses a problem for USAF. It risks
impinging on the MX program by
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giving MX opponents and undecid-
eds in Congress a reason—or an ex-
cuse—to vote against MX. Their ra-
tionale would be that SICBM is
more for real and coming along fast-
er than they had anticipated—there-
fore, MX is unnecessary.

This is why the Scowcroft Com-
mission report, which casts both
programs as inextricable compo-
nents of a coherent strategic mod-
ernization program embodying all
naval strategic systems as well, may
yet again prove to be a lifesaver for
MX.

The Scowcroft Commission also
heartily endorsed USAF’s two
bomber programs. Here again,
USAF is following through in ear-
nest.

The FY '86 Air Force budget calls
for enough money to procure the
final forty-eight B-1B bombers and
to continue flight-testing. But it also
requests hefty funding for con-
tinued development of the ATB,
which, in the words of one top Pen-
tagon official, is “proceeding at a
vigorous pace” toward initial de-
ployment, as planned, in the early
1990s.

The Air Force is expected to re-
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affirm to Congress this month that it
fully expects the ATB, incorporat-
ing low-observable technologies
that will give it a very small radar
signature, to be capable of penetrat-
ing Soviet air defenses well into the
next century.

The Tactical Fighter Roadmap

Just as the Scowcroft Commis-
sion report serves as the well-rea-
soned basis of USAF’s strategic
modernization effort, USAF’s Tac-
tical Fighter Roadmap serves as jus-
tification for the jelling of tactical
programs in the service’s proposed
buildup to forty tactical fighter
wings.

The roadmap spells out the num-
bers and mix of fighters that USAF
believes it needs, how many should
be air-to-air or air-to-ground or
both, and the special capabilities of
certain types. It culminates in a
classified depiction of what the total
fighter force will look like and be
capable of doing by 1993.

USAF first presented the road-
map to Congress last year. It was
well received. But it also raised
some potentially threatening ques-
tions that USAF is ready to begin
answering on Capitol Hill—in an
updated, expanded version of the
roadmap—the first of this month.

An awful lot is riding on the per-
suasiveness of USAF’s answers.
The setting is as follows:

Since 1980, USAF’s inventory of
F-15 and F-16 fighters has nearly
doubled, up to almost 1,400 of those
aircraft. In the new defense budget,
the Air Force was preparing to seek
FY ’86 funding for forty-eight F-15s
and for 180 F-16s.

Forty of the F-15s will be the C
and D variants now in production.
The remaining eight will be F-15Es
now in development. They will
mark the start of an F-15E procure-
ment program for 236 of the fighters
through FY ’90.

The F-15E program would not
stop there, however. USAF officials
indicate plans to continue buying
that dual-role fighter through FY
94 (about the time that the Ad-
vanced Tactical Fighter is planned
for production) until there are 392
F-15Es—four wings of seventy-two
aircraft each, plus backups—in the
force.

All F-16s planned for procure-
ment in FY 86 will be the recently
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rolled-out single-seat C and dual-
seat D variants that are wired—as
the F-15E will be—for the Low-Al-
titude Navigation and Targeting In-
frared for Night (LANTIRN) avi-
onics system and for the Advanced
Medium-Range Air-to-Air Missile
(AMRAAM).

It now seems likely that the Air
Force will assign more than 400
F-16Ds, to be outfitted with special
sensor pods, as replacements for
F-4s in the tactical reconnaissance
role.

At this writing, DoD and USAF
planned to order a total of 180
F-16Cs and F-16Ds in FY '87 as well
and then to increase production of
both types of the aircraft to 216 in
FY ’88. After that, in FY '89, the
Air Force is proposing that the ex-
tended-range, heavy-payload F-16F
enter the picture. It would begin
sharing production with F-16Cs and
F-16Ds and would be procured well
into the 1990s.

Throughout, F-4E fighters would
be replaced in the active forces and
transferred to the Air National
Guard as replacements for older
F-4Cs and F-4Ds. F-15As and
F-15Bs, having been supplanted by
F-15Cs and F-15Ds, would be trans-
ferred to Air Force Reserve squad-
rons.

Congress has raised questions
about this schematic, however. For
example, the Senate Appropriations
Committee, in its FY ’85 report of
last year, had this to say, in part:

“Although the committee sup-
ports F-16F development, it is con-
cerned that there may be an overlap
in F-15E and F-16F mission require-
ments, and that development of
both may crowd out scarce R&D
dollars for the Advanced Tactical
Fighter.”

Moreover, the committee noted
that it had “not been told how many
F-16Fs the Air Force intends to buy,
and consequently cannot verify the
mix of F-16Fs and F-16Cs and Ds.”

Sorting Out the F-16F
Expressing concern that the
F-16F may turn out to be too heavy
to get adequate thrust from cur-
rently available fighter engines, the
committee also exhorted the Air
Force to explain its plans for higher-
thrust fighter engines—and to tell
the committee right off the bat this
year just how the development of

such engines will dovetail with the
proposed F-16F program.

At this point, the exact configura-
tion and characteristics of the F-16F
have yet to be decided, according to
USAF and General Dynamics offi-
cials. They indicate, however, that
the fighter will probably bear a close
resemblance to the F-16XL., featur-
ing an elongated fuselage and crank-
ed-arrow wings for long range and
big payload.

The F-16F “will have a primarily
air-to-ground role,” explains one
Air Force general. Its attributes of
range and payload will have to be
convincingly demonstrated to Cap-
itol Hill, and this is why the thrust of
its engine-to-be is fast becoming a
crucial factor in getting it approved.

It is also why the Air Force, hav-
ing emphasized durability and
maintainability in its development
of the new Pratt & Whitney F100-
PW-200 engine and General Electric
F110 engine, is now concentrating
on getting greater thrust out of them
for the F-16F.

“If you take the median of thrust
between the two engines, what we
are looking for is about a fifteen per-
cent increase of that median,” an
Air Force official explains.

The F-16F is expected to begin
entering the operational force in the
early 1990s, followed in fairly short
order by the ATF. By then, the Sovi-
et Union will have deployed at least
seven new, increasingly capable
types of fighter and ground-attack
aircraft, USAF officials predict.

In justifying the Tactical Fighter
Roadmap as the way to get there
with superior fighter forces before
the Soviets do, USAF is also on its
mettle in the House of Represen-
tatives at this very moment.

Last year, inits FY '85 report, the
House Appropriations Committee
ordered USAF to expand the road-
map “to address current and future
capabilities of other aircraft [other
than F-15s and F-16s] rather than
just focusing on new aircraft.”

In this vein, the House panel
wants to know, among other things,
about the feasibility of putting con-
formal fuel tanks on aircraft other
than the F-15E, which is designed
for such tanks.

The committee also ordered up a.
detailed explanation from the Air
Force of “the capabilities of the
ATE.” And it asked pointedly
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whether or not “‘the decreasing rate
of inventory losses due to more
modern aircraft” might enable
USAF to scale down the number of
new fighters now deemed necessary
to expand to forty tactical fighter
wings.

That question is a key one. In ef-
fect, it challenges the arithmetic,
which is based partly on attrition
rates, that the Air Force uses to cal-
culate future fighter requirements.

USAF claims that each of its tac-
tical fighter wings requires an in-
ventory of one hundred aircraft in
order to ensure that seventy-two of
them—the everyday operational
number in each wing—are always
ready for combat. To compensate
for the aging and for the peacetime
attrition of its fighters, USAF fig-
ures it needs six and a half new ones
each year, per wing, just to keep the
average age of its fighter fleet at no
more than ten years.

To build up to forty tactical fight-
er wings, and also to sustain its air
defense interceptor force (now the
equivalent of 3.75 wings), the Air
Force says it will need to take deliv-
ery of 260 to 280 new fighters each
year for some time to come.

A buildup to forty wings is the
best the Air Force believes it will be
permitted, given tightening budget
constraints. In fact, however, it
would much prefer forty-four wings
as optimal in the face of the growing
Soviet threat and of possible future
deployment demands in tinderbox
regions of the globe.

As the defense budget’s rate of
growth declines, high-priority Air
Force programs may very well wind
up competing fiercely with one an-
other for funding.

Declares an Air Force general of-
ficer: “If we can stay on track with
our roadmap, we should arrive at
forty tactical fighter wings in five
years or so. But we’ve got our stra-
tegic, mobility, readiness, and
space priorities to consider, too.”

How Mobility Force
Measures Up

USAF’s mobility force measures
up much better than it did four years
ago. Officials claim its capacity has
improved by better than one-third
since 1980. Wings of all seventy-
seven C-5As will have been
strengthened by FY '87. All C-141s
have been stretched. Repair of the
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USAF’s Personnel Plans
and Problems

USAF’s personnel plans and problems will figure heavily in this year's
defense budget debate on Capitol Hill.

The Air Force is becoming apprehensive about its ability to keep pilots
and other crucial personnel in uniform at the high retention rates of the
past few years. Retention of pilots in the important category of those with
six to eleven years of service has begun to slip from the very high—three
out of four—level enjoyed by the Air Force from FY '82 through FY '84.

The slippage is especially striking and alarming in the Military Airlift
Command. In the current fiscal year, the rate of MAC pilots giving notice of
their planned departures has been running twice as high as itdid in FY '84.

More broadly, first-term reenlistment rates throughout the service are
down a bit in the current fiscal year from the very high level of FY '82
through FY '84.

These ominous signs are all the more reason why the Air Force plans to
fight very hard against any move in Congress to slash military pay and
benefits, even though the Administration itself was expected to propose
some cuts in those categories.

Deep cuts “could cause this high-quality force we now have to disappear
very rapidly,” a high-ranking Air Force official declares. “"We could have
another hemarrhage of people with sortie-producing skills, just as we did
in the 1970s.”

Evidence of a downturn in retention also makes Air Force plans for
additions of personnel that much more important to push and protect this
year.

At this writing, USAF planned to add 8,400 military personnel and 9,500

civilians, for a total of 612,600 and 256,265, respectively, in FY '86.

wings of older C-130s—to fix prob-
lems of corrosion and stress—is
coming right along.

By 1990, USAF expects to have
added fifty new C-5B airlifters and
forty-four new KC-10 tankers to its
fleet and will have modified nine-
teen commercial aircraft to carry
military cargo, if called upon to do
S0.

But something big is still miss-
ing—production of the C-17,
USAF’s top-priority mobility mod-
ernization program.

The Air Force is on a budget and
development track that would put
the C-17 into production in FY ’88.
It is requesting at least a doubling of
C-17 funding in FY 86 to begin full-
scale development and is planning
another, even sharper rise in the fol-
lowing year to move into initial pro-
duction.

To keep the C-17 program on
course, USAF and DoD are re-
emphasizing to Congress this year
that the aircraft will be vitally im-
portant to reinforcing US and allied
troops in Europe and to deploying
US troops and equipment to, and
within, potential combat theaters
elsewhere, notably Southwest Asia.

The C-17 program remains politi-
cally dicey, however.

“There will be heavy pressure on
us this year to find an alternate solu-
tion,” acknowledges a high-ranking
Air Force officer. “We will keep on
pressing our point that we badly
need the C-17’s intertheater and in-
tratheater versatility. We’ve just got
to get on with it.”

This officer, like others, also
notes that space systems and space
support “will become an ever-bigger
part of our [Air Force] budget.” He
warns that “we are going to have to
figure out just what it is we want to
do in space, how we want to do it,
and with what.”

There is some movement toward
those ends.

In the research and development
arena, for example, all of the con-
ceptual and design work on future
manned, combat spacecraft has
been consolidated within Air Force
Systems Command, headquartered
at Andrews AFB, Md. ’

One such concept is that of the
Transatmospheric Vehicle (TAV).
AFSC’s Aeronautical Systems Divi-
sion at Wright-Patterson AFB,
Ohio, has brought the TAV through
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concept definition and is currently
working with a set of contractors to
refine the TAV’s variously proposed
designs and to begin defining its
mission and its capabilities.

The TAV program no longer ex-
ists as an independent entity. It has
been enfolded in USAF’s newly cre-
ated Advanced Aerospace Vehicle
(AAV), or “spaceplane,” program
under the immediate control of Hq.
AFSC. ASD and Space Division
will divide all “advanced military
spacecraft technological devel-
opment’ within the centralized
AAV program, Air Force sources
say.

At this early stage, the technolo-
gies themselves may be less signifi-
cant than the Air Force’s plan to get
potential users involved in examin-
ing and developing them with an eye
to future requirements and mis-
sions. This means that Space Com-
mand, SAC, TAC, and MAC, each of
which sees the Air Force in space
from its own special perspective,
will be included in this process.

The Air Force planned at this
writing to ask Congress to begin
funding the AAV program in FY
'86. Dollar amounts would be small
at first, but could grow like Topsy
once USAF gets a better handle on
space as a combat-mission arena
and starts developing combat ma-
chines to operate there.

ASAT and Our Space Assets

USAF’s ASAT program is a start
on that.

Central to the mission of defend-
ing US space assets, the ASAT
weapon is an Air-Launched Minia-
ture Vehicle (ALMYV) on a two-
stage rocket and is launched by an
F-15 toward the path of an enemy
satellite bent on attacking one of
ours. As the ALMYV approaches its
target satellite, it homes in on the
satellite’s radiated energy.

One ASAT test has been con-
ducted successfully. Aimed only at
taking the ALMV to a predesig-
nated point in space, it demon-
strated the system’s propulsion and
nonterminal guidance capabilities.

Additional testing is dependent
on congressional approval, which
may be conditioned by possible US-
USSR negotiations on arms limita-
tion and possibly space weaponry.
Assuming such approval, however,
USAF plans to complete the testing
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The Battle Begins

Erosion of the defense budget
was already evident as this issue
went to press. Late last year, at
President Reagan's reluctant
urging, Secretary of Defense
Caspar W. Weinberger agreed
to cut $11.1 billion from the
budget that the Pentagon was
preparing for submission to
Congress in early 1985. Of that
amount, $2.5 billion was ear-
marked for extraction from the
military services' proposals for
hardware programs in FY '86. At
this writing, USAF was in the
process of deciding on its por-
tion of the total reduction, and
stretch-outs of some vital pro-
grams were reportedly in the
offing.

and evaluation phase of its ASAT
program in FY ’87,

The line between that program
and the DoD SDI program may be-
come blurred before too long. The
ASAT ALMYV is a kinetic-energy
weapon. Its technology is transfer-
able to the SDI program, which is
subdivided into five technology cat-
egories—Kkinetic-energy weapons,
directed-energy weapons, surveil-
lance and target-acquisition sys-
tems, battle-management systems,
and support systems.

Cross-fertilization of the anti-
satellite and antiballistic missile
missions will undoubtedly come to
pass in another way as well. Di-
rected-energy weapons, such as
lasers now being developed under
SDI for missile defense, could easi-
ly double as weapons against hostile
satellites orbiting too far away in
space for the Air Force ALMYV to
reach.

Complicating matters even fur-
ther—in terms of sorting out pri-
orities—is the prospect that “the
Air Force undoubtedly will be
called upon to do most of the execu-
tion of the SDI system,” as an Air
Force official puts it. This in itself
could add to the future strain on Air
Force budgets and could siphon
funds, however indirectly, from the
Air Force’s high-priority nonspace
and nondefensive programs.

All this is why many Air Force
officials stress the need to keep the
SDI program in proper perspec-
tive—as the possible cornerstone of
only one part of the Administra-

tion’s five-part strategic moderniza-
tion program—that of strategic de-
fense. By the same token, they
emphasize that SDI must not be per-
mitted to become such an over-
weening priority that it cannibalizes
funds from other parts of that mod-
ernization program, such as ICBMs
and bombers.

If some officials see SDI as a po-
tential threat to offensive strategic
systems, others see it as a potential
victim. For example, a fervently
pro-SDI Administration official puts
it this way:

“The real strategy the Russians
are up tois to find some way to get at
SDI, including through the Air
Force's ASAT program. One could
envision a scenario wherein postur-
ing by the [US] military services to
protect their turf [against SDI en-
croachment], combined with an of-
fer by the Soviets to draw down
their offensive systems in return for
our drawdown of SDI, could make
SDI come to a screeching halt.”

Within the Air Force, there is
plentiful disagreement with that
viewpoint. It is based on the belief
that the Soviets—for the time being
at least—are far more respectful of
the deterrent power of MX than of
SDI.

“The real issue in SDI is not its
technology,” asserts an Air Force
general, “but, rather, what does it
mean to have strategic defense. For
example, is it worthwhile to do
some parts of strategic defense that
you can do and not do other parts
that you find you can’t do?

“The point that really needs to be
asked is what do we really want to
do with SDI? And will what we want
to do have an effect on strategic
weapons?

“The concept needs to be debated
at the same level, and in the same
forums, as the MAD [Mutual As-
sured Destruction] concept was
years ago. It needs to be challenged
and then, as a result, rigorously de-
fined. Once that gets done, guiding
the R&D for SDI becomes a whole
lot easier.”

Given the $3.8 billion magnitude
of the Administration’s SDI funding
request for FY '86, this session of
Congress could well become the fo-
rum for just such a debate and chal-
lenge of SDI in the context of com-
peting defense priorities and strat-
egies. u
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Interstate. First in GPS tracking.
Experience counts when you're looking for GPS tracking
capabilities for Tri-Service Test and Training Ranges.

State-of-the-art GPS availabil-
ity. Interstate is already well into the
development of second generation
GPS equipment for range tracking for
the Trident II strategic weapons sys-
tem. This experience, plus the associ-
ated hardware and software under
development, provides a cost-effective,
low-risk approach for DOD range
tracking applications.

‘Proven and operational. From
the Fleet Ballistic Missile program's
inception in 1956, Interstate has been
the prime contractor for instrument-
ing the Navy's Polaris, Poseidon and
Trident missile programs. For the past

ten years under the Trident I program,
we've pioneered many new concepts
in precision range tracking utilizing
the Global Positioning System. These
concepts are in operational use today.
Technology is in place.
Interstate's GPS tracking experience is
supported by a strong foundation—all
the required operations capabilities of
design, manufacture, installation, test
and field support are already in place.
Count on Interstate. Since our
formation twenty-eight years ago,
Interstate has served the military as
an innovative developer of advanced
technology and systems. The GPS

program now affords us the opportu-
nity to apply our proven performance

“ record to Tri-Service Test and Training

Ranges. Because at Interstate, we
know experience counts.

For details, contact: Director of
Business Development, Navigation and
Range Systems, Interstate Electronics
Corporation, P.O. Box 3117, Anaheim,
CA 92803, Telephone (714) 758-0500.

INTERSTATE
ELECTRONICS
CORPORATION

A Figgie International Company @



FORWARD INTO
THE FUTURE OF FLIGHT.

Aeronautical engineering has
come a long way since Kitty Hawk.
[t will go even further with the
development of the X-20A.

Sponsored by the Defense
Advanced Research Projects
Agency, the X-29A program will
be administered by the United
States Air Force.

The flight test program,
conducted by NASA, is scheduled
for 1984. This working relationship
between government, military and
industry could pay big dividends
in the advance of knowledge.

The X-29A program will do
more than test the advantages of
forward-swept-wing design. It will
test a broad range of advanced
aircraft technologies.

Super-strong but lightweight,
non-metallic, graphite epoxy

PEOPLE. PRIDE. PERFORMANCE.

composites
for wing con-

J
An advanced ’\‘:

struction.

digital fly-by-wire &8
flight control system

with triple channel redundancy

for reliability.

A variable camber wing trailing
edge that changes shape to match
flight conditions. And a forward
mounted all-flying canard with
less supersonic trim drag than a
conventional horizontal tail.

The Wright Flyer was the first
plane to employ a canard. Now the
X-29A is borrowing from the past
to advance aerospace technology
and the future of flight.

GRUMMAN




_m E -
dars, such as lm‘l one
on Greenland, with f

two new radars.




and use it, it involves those systems
we have established and planned for
detecting ‘“‘air-breathing” threats—
bombers and cruise missiles—and
ballistic missile threats, both
ICBMs and SLBMs. As Edward C.
Aldridge, Under Secretary of the
Air Force, told a recent AFA Space
Symposium, “The Tactical Warning
and Attack Assessment functions
have become critical in a modern
world where the consequences of
surprise can be disastrous.”

In the early days of the Soviet
bomber threat, the United States
maintained not only an extensive,
ground-based radar network (256
radars), but also EC-121s, Texas
Tower rad