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At Lear Siegler 
Astronics is Flight Control 

When you're looking for experience 
and technology in flight control ... 

the Astronics Division has the answers in: 

MILITARY AIRCRAFT 
As early as 1949, the Astronics 

Division achieved notable success in 
flight control with the receipt of the 
Collier Trophy for development of the 
first high-volume production autopilot 
for jet aircraft . The airplane was the 
F-84 ... the autopilot was one of more 
than 10,000 produced by LSI 
for the USAF. 

The tradition continued with 
technology innovation-in 1953 the 
first fighter autopilot coupled to an ILS 
receiver for the F-86D; in 1954 the first 
jet transport autopilot for the KC-135; 
the first solid state 3-axis damper for 
the F-104 in 1955. 

More recently, the Astronics 
Division's AFCS for the LTV A-7 
initiated two breakthroughs-control 
augmentation with control stick 
steering and a two-channel fail 
passive AFCS. This system was later 
modified and put into production for 
the Lockheed P-3C to insure absolute 
reliability and safety. 

The latest addition to the Astronics 
line of automatic flight control is the 
first production fly-by-wire flight 
control computer and sidestick 
controller for the 
General Dynamics F-16. 

UNMANNED AIRCRAFT 
The Astronics Division 's success 

with Automatic Flight Controls for 
piloted aircraft led to the development 
of control systems for pilotless aircraft. 

LSl's versatile drone autopilot was 
designed for use in many drone 
aircraft. By merely changing circuit 
cards and sensors, each drone can be 
programmed to fly a variety of 
missions. It has flown thousands of 
missions in the USAF / USN series of 
BQM-34 targets. 

The LSI TACAN Guidance 
Augmentation System was the first 
Astronics drone autopilot with homing 
capability, er:abling the Drone to 
simulate a variety of incoming anti­
ship missile threats. 

In 20 years, LSI produced more 
than 4,000 drone autopilots. 

Because of this broad experience, 
the U.S. Air Force selected the 
Astronics Division for the design and 
development of an integrated system 
of modular avionics to interface with 
new and existing remotely 
piloted vehicles. 

The resulting " CORE " Avionics 
system was later selected for the 
USAF BGM-34C program and 
successfully completed a 30 flight 
test program. 

COMMERCIAL AIRCRAFT 
In 1956 the Astronics Division 

brought innovation to the commercial 
jet transport world with the first 
Category 3A automatic landing system 
for the SUD Caravelle. 

This technology was later carried 
forward to the design of the avionic 
flight control system for the Lockheed 
L-1011. This system, with its automatic 
landing system technology provides 
complete "hands-off" operation from 
take-off through a Cat IIIA landing and 
automatic rollout. 

FOR MILITARY MANNED, UNMANNED 
AND COMMERCIAL AIRCRAFT 

... FLIGHT CONTROL 
IS THE ASTRONICS DIVISION. 
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Eluding the world's largest navy, von Luckner prowled 
30,000 miles-and terrorized Allied sea lanes. 

He concocted an elaborate Norwegian disguise 
for his armed windjammer and crew. And bluffed 
his way through the British blockade. Then from 
January to July 1917, German Count Felix von 
Luckner hunted prey from North Atlantic to 
South Pacific, sinking 14 Allied and neutral 
merchant ships while dodging British warships. 

His disarming technique: sidle up to the target 
on some innocent pretext.. . then suddenly haul 
down the Norwegian flag hoist German colors, 
reveal weapons seize the vessel take aboard all 
personnel, and sink her. No one was ever hurt or 
killed. His multinational "prisoners" ate well and 
thoroughly enjoyed themselves. Still, the raids 

had a disruptive effect on Allied war logistics tha.t 
extended beyond the sinkings themselves. Fear of 
the "Sea Devil" upset sailing schedules and 
delayed some badly needed war cargoes. 

What about today? With all the technological 
advances in offensive sy terns, could a potential 
adversary slip through defense perimeters unde­
tected and unidentified? To counter such a threat, 
the IBM Advanced Signal Processor brings to de­
tection identification and location systems some 
remarkable capabilities. 

Because of this processor, which is now air­
borne, land-based and aboard ship, detection sys­
tems are able to process target data from a variety 
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of sensors ... identifying and pinpointing threats in 
real time with far greater accuracy. Both in offense 
and defense. 

The Advanced Signal Processor 
also means that America's antisub­
marine forces for the 1980's can 
quickly adapt to changing threats, 
through the flexibility to handle new 
techniques and new sensors. 

The same capability extends to sys­
tems that analyze signals from remote 
battlefield transmitters. And transmis­
sions from satellites. 

Multipurpose systems like these 
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result from IBM's special skill: our ability to marshal 
many specialized systems to a common purpose. 

We've also done it in command and 
control. In commq.nications, naviga-
tion, electronic countermeasures and a 
wide range of other fields . 

In fact, the more complex the task 
and systems are, the more IBM can help. 

® 

Federal Systems Division 
Bethesda, Maryland 20034 



AN EDITORIAL 

Soviet Power­
The Window Opener 

THE phrase "window of vulnerability" has gained currency 
over the past several years as thoughtful American 

analysts have tried to describe the international power rela­
tionships influencing world events in the 1980s. Among other 
aspects of the case, "window of vu! nerability" includes Soviet 
capability to knock out US strategic missiles in their silos, 
burgeoning Soviet naval power able to cut US and allied sea 
lifelines on all the oceans, massive Soviet airlift capabil ities 
exercised to project their power far afield or into neighboring 
countries, and more. 

The point is, this year (or next, depending on the source) the 
window of vulnerability begins opening wider. Soviet pow­
er-and its buildup over the past decade while US power was 
declining-is the motive force to open the window. In 1981 it 
opens just a crack, but by 1982 and further into the decade, 
the window may open wide. If it's allowed to do so, then the 
Soviets wil I be able to chuck mudbal Is into the once-inviolate 
US living room at will. 

Not so many years ago, the Soviet leadership's willingness 
to test US power and resolve was tempered by their own 
weaknesses, clear US superiority, and our allies' knowledge 
that the US was a reliable partner. When they tested-as in 
Cuba in 1962-the prompt US reaction usually induced re­
straint. That changed in the late '70s. Allies quickly began to 
doubt US reliability under the vacillatory Carter stewardship. 
US conventional and strategic power were allowed to dwin­
dle, consciously so, slipping from superiority to a nebulous 
"parity" to clear inferiority. Meanwhile, the Soviet leaders de­
voted increasing chunks of national treasure, brainpower, 
and industrial capacity to ensuring that the relative rela­
tionship between the two superpowers accelerated in their 
favor. 

As the correlation of forces turned in their favor, the Soviets 
became emboldened and intensified the pressure world­
wide. When direct use of Soviet forces was indicated, they 
were used, as to invade Afghanistan in December 1979, or to 
gyrate the "brigade" in Cuba earlier that year, or to violate 
others' airspace with the Foxbat MiG-25 reconnaissance 
planes over Europe. 

If surrogates were required, the Soviets had enough clients 
to put to work, such as the Cubans, East Germans, and others 
in Africa and Central America. Or when anonymity was 
sought, they used second-tier cutout organizations to train 
and support terrorist organizations to undertake actions 
whose results coincided with Soviet goals of the moment. 

These activities were not thwarted by US resolve or the use 
of US power. Instead, the pusillanimous posturings and con­
fused backing, filling, and trimming in Washington from Janu­
ary 1977 through January 1981 only encouraged more adven­
turism by the Soviet leadership. No amount of bluster in 
Washi_ngton could compensate for the reality of these facts: 
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US power had slipped, and the US leadership lacked the re­
solve to employ what was left. 

The outcome: a clear and open field for the Soviet lead­
ership to work its will worldwide, starting even before the win­
dow of vulnerability began to crack open. The profit-and-loss 
statement must have been a pleasure for the Soviet leaders to 
contemplate at the just-concluded Party Congress in Mos­
cow. At the same time, however, the merriment was probably 
tempered by uncertainty over what has been happening in the 
United States over the past year, and the possibility that the 
window of vulnerability may never be opened wide. 

First, the American people began to realize that the USA 
could well become Number Two, and in some important re­
spects had already slipped from the top slot. The terrorist sei­
zure of the American Embassy and diplomats in Tehran, cou­
pled with the apparent inability of this country to do anything 
about it, reinforced the unease. The aborted rescue mission 
added to that feeling . The contrived revelations of "Stealth" 
technology did not reverse it, because of their patent partisan 
political motivation. So the voters turned out Mr. Carter and 
elected Mr. Reagan. 

Even Jimmy Carter and his top team had apparently real­
ized they must do something to reverse the damning trends of 
vulnerability, but could not resist the temptation to try to do it 
on the cheap. That is nowhere better illustrated than in the FY 
'82 Defense budget submission, analyzed in this issue (see 
"In Focus," p. 19). 

Now the Reagan team has worked up what they consider 
the essential additions and have started the revision through 
the authorization and appropriation process. That will take 
time, and there is little of that left. 

Consequently, the Reagan Administration has begun to 
take the steps necessary to make the most of what we have, 
vis-a-vis the Soviets, in order to restrain further Soviet adven­
turism and erosion of our own position. Gen. David C. Jones, 
Chairman of the Joint Chiefs of Staff, pointed out that the US 
can react to Soviet or surrogate aggression elsewhere than 
their pressure point. This is salutary because it is not neces­
sary to mount an operation against Murmansk, say, to clip the 
Bear's claws; it can be done off Cuba, or in El Salvador. 

Secretary of State Haig has sounded the warning on Soviet­
sponsored terrorist activities, citing the obvious linkage the 
US government will make in other areas. And the President 
himself has heightened public consciousness of the Rus­
sians' intentions, laying the groundwork for the actions that 
will surely become necessary during his tenure. These steps 
are designed to capitalize on US strengths while the weak­
nesses are overcome. 

It's a good start to ensuring that US power will close the 
window that Soviet power has opened. 

-F. CLIFTON BERRY, JR., EDITOR IN CHIEF 
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Introducing the AN/UYK-502(V)-a highly 
flexible system for embedded military preprocessing o 

, distributive processing applications. Best of all, it's 
available for less than $25,000:" 



This AN/UYK-502(V) computer Is a_9aptable to a wide variety of appllcations because of Hie system's 
flexibill~ You tiave a large d.egree of flexibfllty In the 1/0 and memory areas which you can design into a mulUtude 
of systems applications. 

The computer Is also ph~ically flexible. You can order it in any of three cp"nfiguratlons: (1) a module kit or 
card-set which you can configure Into your O'\Alll supsy5te,m assembly; (2) a chassis assmbly to lnf(lrporate into your 
su~m; or (3} ,a compl~tely lreestandlng cabinet th~t wi11 mount ln a standard 19-inch rack. And all 
ronllgurations o;,n/orm lo MIL-E-16400. . 

And you1I have software. flexibility l:iecause. the AN/UYK-502(V} is-software compatible with a wide range 
of proven spftv.,are presently operational in the Ul600, AM/UYK-20, and AN/ A YK-14 systems. 

_ *Analf!t( you get pricing flexibillW too. From the approximate $25,000 for a freestanding unit that includes 
a CPU, resource controller. 65K wotd semico,ndl.lctor memory, two parallel 1/0 lnterlar;es,,ppwer supply and maintenance 
panel Interface: dawn to an eco.nomical $4,000 for a basic CPU module and resource controller mocfllle set 

If you'd llke SpecjfiGS on any aspect of our AN/UYK·502{V) call toll-free (800) 328-0204 or contact ~ur 
Sperry lJnivac Defense Systems Sales Office. 
Or write Speny Univac Defense Systems. Dept. 502, __ ,., .JL 
f'O. Box 3525. St Paul, MN 55165. s,..,t::::~Y-,rU N IVAC 



And Thank You, Senator 
Just a short note to compliment AIR 
FORCE Magazine for two articles in 
the January edition. Edgar Ulsamer's 
"The Alarming State of the US De­
fense Industrial Base" is the best 
summary of the issue I have read. If 
you will permit a personal reference, 
my (now extinct) Joint Committee on 
Defense Production held hearings on 
this issue every year from 1975-78, 
but no one paid any attention. At least 
now General Slay has forced Con­
gress and the Executive Department 
to take action. 

The second article was by Kathleen 
McAuliffe in the "Capitol Hill" sec­
tion. It was a report on my recent vote 
for the Defense Appropriations Bill. 
It's nice to see a story that reflects the 
facts accurately and without preju­
dice. She did a good job, reported my 
reasons precisely right, and for that I 
say thank you. 

Sen. William Proxmire 
Washington, D. C. 

Cheers for the T-6 
Let's hear more from Jeff Ethel I! I 
have just finished reading his article 
"The Wonderful 'Six' "with a sidebar 
to boot, i.e., "It Lives-Formation 
Flying as It Used to Be" in the January 
'81 issue. This makes a fella that has 
flown the Six feel like he's right there 
with him every step of the way! 

I graduated with Class 45,C at Shaw 
AFB in Selma, Ala., and the Six was 
our advanced trainer. I later flew the 
Six for three years with the Vermont 
ANG in Burlington. Speaking from ex­
perience, Jeff tells it like it is. 

I am sure that those who have flown 
the Six eagerly look forward to his up­
coming book on the AT-6/SNJ. 

Robert B. Jones, Jr. 
Redlands, Calif. 

I just finished the fine article by Jef­
frey Ethell in the [January '81 issue of] 
AIR FORCE Magazine and really en­
joyed it. I would like to add some addi­
tional information. 

I flew the AT-6 in training during the 
big war, and the aircraft at our base 
did not have steerable tailwheels or 
locking swivel systems. We heard that 
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this had been made available later for 
pilots who were going to fly the P-51 
after AT-6 checkouts with the locking 
swivel system. 

This is by no means a criticism of 
your article. It made my mind leap and 
glow as I thought again of my own 
pleasure when I flew the AT-6. 

I took my AT-6 training while in 
Basic flight training in the Air Corps. 
Our class flew the PT-13D in Primary. 
It, too, was a fine aircraft. I marvel that 
they had us solo that aircraft in about 
ten hours. Today we seem to solo 
people in the Cessna 150 in anywhere 
from nineteen to thirty-two hours. 

I shall be on the lookout for another 
article .from Jeff Ethel I. Keep up the 
good work. 

Let's Hear It! 

John C. Curry 
Washington, D. C. 

As a onetime IP wife, I enjoyed Cap­
tain Connors's article in the January 
'81 issue titled "The Satisfactions of a 
T-38 Instructor Pilot." 

I found only one flaw, and that was 
that nowhere in the article was there 
ever any mention of the IP wives. 

I feel, and I think I speak for many IP 
wives, that we don't get enough rec­
ognition for the work that is required 
of the IP wife, flight commander wife, 
and especially class commander 
wife. 

Just once we would also enjoy a 
round of applause for the work we do 
in ATC for our husbands. 

Not Enough 

Jill Rider 
Alexandria, Va. 

I enjoyed your article "New Strides in 
Professional Military Education" 
[January '81, p. 89], and found it rein­
forcing. 

When I graduated from the Air War 
College in 1962 I left a one-line cri­
tique of the Course: There is not 
enough war in the war college. 

Col. E. J. "Buck" Waid, 
USAF (Ret.) 

Las Cruces, N. M. 

AWC Commandants 
I enjoyed the article "New Strides in 

Professional Military. Education" 
[January 181, p. 89]. All of the changes 
at Air University make sense and I am 
sure the quality-and usefulness-of 
the studies offered to an Air War Col­
lege student these days are markedly 
superior to the curriculum of decades 
gone by. 

One bit of your research was in­
adequate-the caption under the pic­
ture of General Gray on p. 90 stated 
that he" ... is the first Commandant 
of Air War College to have graduated 
from AWC ... . " 

To cite two examples: I was AWC 
Commandant for a few months in 
1967, and Jack Donohew was Com­
mandant from September '67 to 
about 1972. Jack and I were class­
mates in the class of 1950 at the Air 
War College, the last class under the 
first Commandant, Orvil Anderson. 

Lt. Gen. R. A. Breitweiser, 
USAF (Ret.) 

New Bern, N. C. 

• The General is correct. He served 
as AWC Commandant from February 
23 to June 27, 1967. Maj. Gen. Jack N. 
Donohew was Commandant from 
September 1967 to April 1972. Gener­
al Gray is the seventh AWC Comman­
dant who is also a graduate of the Col­
lege.-THE EDITORS 

Those Little Tin Guys 
I am still laughing over Bob Stevens's 
tribute to navigators in the January 
AIR FORCE Magazine. Those guys 
(for the most part) worked thei r tails 
off , and were undervalued except 
when the rest of the crew was sur­
rounded by lostness. 

The beautiful Ann Sheridan (the 
Oomph Girl) popularized the phrase 
"Little Tin Gods" in 1940. Navigators 
didn't qualify as gods, so Little Tin 
Guys was the result. 

"There I Was ... " is the first fea­
ture I turn to. I am glad Bob's pen has 
been busy over the years. 

A Public Service 

John Hale 
Halesite, N. Y. 

I've just finished "In Focus" by Edgar 
Ulsamer in the January '81 issue of 
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of Shuttle-era Space Control Centers 

With increasingly com­
plex military space 
missions under develop­
ment, the Air Force is 
planning a Consoli­
dated Space Operations 
·enter (C!:>UC). 

It will blend new tech­
nology with existing 
equipment and proven 
software from today's 
control centers; it will 
also use the matchless 
skills of the people who 
run them. The key to suc­
cessful development of 
CSOC, however, will be ex­
cellence in systems engi­
neering and integration. 

TRW's experience in this 
extremely demanding work 
is both broad and deep. 
We started with the earliest 
satellite tracking and 
control centers twenty 
years ago; Wf>. supported the 
NASA centers throughout 

the Apollo missions to the 
Moon. Now, we're building 
and integrating the ground 
station for the world's 
biggest comsat, Western 
Union's TDRSS. For the 
Air Force, we're build­
ing and integrating 
GEODSS, a global 
tracking system for 
monitoring all objects 
in Earth orbit. 

Because our experi­
ence covers the entire 
spectrum of space 

technologies, 
we're now 
working on the 
Control Center 
Implementation 
Contract for the 
Air Force. 
It covers integra­
tion of DoD 
security require­
ments at NASA's 

launch and mission 
control center and 
systems definition 
studies for the Shuttle 
part of CSOC. 
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long experience with 
current studies gives 
TRW a unique back­
ground for successful 
integration of CSOC, 
which will become the 

Air Force Space Con-
trol center for the 
21st Century. 

SPACE CONTROL CENTER 
INTEGRATION 

from 

A COMPANY CALLED 

TRW 
DEFENSE ANIJ SPACE SVS1EMS GROUP 
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AIR FORCE Magazine. Let me say that 
Mr. Ulsamer has done our nation a 
public service by providing a well-re­
searched "talking paper" on the state 
of our national defense posture. 

As for General Slay's testimony be­
fore the House Armed Services Com­
mittee, his candor in presenting this 
politically unpopular information 
ranks him with Patrick Henry and 
others of our Founding Fathers. His 
forthrightness just may help save our 
nation. 

Rare, but Unlucky 

John Lowery 
Trenton, Ill. 

The 1940-41 period was indeed a 
great time to be in flying training ("A 
Rare Time to be Flying" January '81), 
provided one wasn't so unlucky as to 
be an upper classman in 41-C with 
less than ten hours of flying time and 
faced with taking a forty-hour check­
ride. 

This situation occurred with a por­
tion of Class 41-C while in basic pilot 
training at Randolph Field. It resulted 
from poor management and extreme­
ly uncooperative weather. Previous 
basic training classes.there hadn't ex­
ceeded 300 cadets. But the Army Air 
Corps was being built up, and 500 
cadets converged on Randolph Field 
for basic training . 

Unfortunately, enough airplanes 
and instructors hadn't been accumu­
lated for so large a class. Then, those 
cadets lucky enough to find them­
selves scheduled to fly were frequent­
ly unable to do so because of poor 
weather. As might be expected, some 
cadets didn't get to fly nearly as much 
as others. • 

The rules at that time didn't permit 
a cadet to be slipped back to a later 
class for any reason whatsoever, and 
scheduled class graduation dates 
had to be met. Their panic solution to 
the problem was to suddenly elimi­
nate a large portion of Class 41-C in 
the hope that the remainder would be 
able to rapidly obtain the flying time 
required for graduation. They took 
about 100 cadets with the least 
amount of flying time and went 
through the mockery of giving them 
short elimination rides, in which their 
ability to "hack the course" wasn't a 
consideration. And that was how this 
upper classman and hot-rock pilot 
with less than ten hours of basic 
flying time was washed out, even 
though he had breezed through all 
checkrides in primary flying school 
and hadn't received even one demerit 
in primary or basic. 

One can sympathize with the dilem­
ma faced by the AAF wheels, but their 
solution to it has always seemed 
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tainted to me. They had taken the 
easy way out, in spite of the training 
dollars lost and · injustices and 
wounds inflicted on young men who 
would become ineligible for later 
acceptance in any of the armed 
forces flying schools. It appeared that 
some senior officers didn't practice 
the honor and integrity that we had 
been trained to believe was a major 
prerequisite for being accepted in the 
officers' corps. 

Lt. Col. Edwin I. Boyd, 
USAF (Ret.) 

Rapid City, S. D. 

First Nonstop Fox Able 
I have read with interest the ' 'Fox Able 
One" article ["Fox Able One-The 
First Transatlantic Jet Deployment" 
October '80, p. 72], and the follow-up 
letters. 

I was a radio operator assigned to 
the 5th AAS at the time, and crewed 
one of the B-17 rescue aircraft that 
provided cover and navigational 
homing signals for the jets. 

I think it should be remembered 
that on a later, return Fox Able flown 
by Colonel Schilling and Colonel 
Ritchie, utilizing air-to-air refueling, 
Colonel Ritchie was unable to fuel 
over (3reenland. Instead of landing at 
BW-1, he elected to proceed to Goose 
Bay. He flamed out, ejected over the 
coast of Labrador, and was picked up 
by a rescue H-5. 

Colonel Schilling landed at Goose 
Bay and, as I recall, completed the 
first nonstop transatlantic jet fighter 
crossing. 

TSgt. Robert Fugia, USAF (Ret.) 
Carrollton, Mo. 

Science Needs to Know! 
You've done your usual superb job on 
"The Military Balance--1980/81." But 
I was especially amused by Lt. Col. R. 
J. Vanden-Heuvel's letter on Fox Able 
Thirty-three ["Airmail," December 
'80]. He mentions that his wife "came 
down to Dover [to visit him] and got 
herself pregnant." 

He should have sent a copy of his 
letter to the American Medical Asso­
ciation. We haven't had an immacu­
late conception (as far as I know) for 
1,980 years. If she could really do that, 
medical science needs to know about 
it! 

Maj. H. W. Dettmer, USAF 
Riverside, Calif. 

Keep It Snapped Down! 
The other day I was looking through 
one of your magazines (December 
1980), and I came across something 
that someone else may have noticed. 

On the front cover was a full-face 
shot of a pilot while in flight. The pic­
ture is a good one; however, his chin 
strap has been unsnapped. If he had 
to eject I'm sure that he would lose his 
helmet. Being an aircrew member 
myself, and working in the largest test 
facility for aircrew equipment on the 
East Coast, I couldn't help but let you 
know what I discovered. 

Everyone here likes AIR FORCE 
Magazine, and it's hard enough just 
to keep a copy around long enough to 
finish an article. Keep up the good 
work! 

John C. Julian 
Bohemia, N. Y. 

What About the 11th AF? 
How come we don't hear about the 
Eleventh Air Force in Alaska during 
WW II? We hear about the glory and 
excitement in the other air forces dur­
ing WW 11, but nothing or very little 
about the boys who really had a rough 
time of it as the only air force who 
fought and died on our own soil! 

I lost a good buddy (Bloomfield) 
flying B-24s for the Eleventh, being 
the first to arrive with B-24s in that 
theater. I would appreciate hearing 
more about the Eleventh. 

Andy Kmetz 
Champaign, Ill. 

• A feature article on the Eleventh Air 
Force is in the works.-THE EDITORS 

The Courage to Try 
In the midst of the celebration of the 
release of the fifty-two American 
hostages, let's not forget the military 
personnel who died on the Iranian 
desert. 

The rescue attempt showed that, at 
least, the Americans had the courage 
to try. 

2d Lt. Kenneth W. O'Reilly, USAF 
Altus AFB, Okla. 

Senior Officer Pay Cap 
I am quite concerned about the 
adverse-and growing-impact of 
the pay cap affecting senior military 
officers. Although I am not affected 
monetarily, I do see the cap as a defi­
nite negative retention factor as well 
as an obvious injustice. 

In reading a recent analysis of re­
tention issues by the USAF Manpow­
er and Personnel Center, I noted that 
most officers deciding to leave active 
servipe stated that they expected 
their civilian salaries to be lower than 
those which they could expect by re-
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maining in the Air Force. However, in 
six to ten years, they fully expected to 
surpass any pay possible on active 

• duty. • 
If this is, in fact, an accurate ap­

praisal of current atti tudes among 
younger officers, it appears that $100 
a month extra for an 0-9 would be a 
greater positive force for retention 

, than $1 a month more to 100 0-4s. 
• In any event, it is patently unfair and 
ridiculous to have four-star officers 
drawing the same pay as two-stars. I 
hope AFA will join with the other ser­
vices and fight this battle for equity 
and good management. 

Capt. Philip R. Evans, USN 
Omaha, Neb. 

But What Do You Do for an Encore? 
, AIR FORCE Magazine is looking fine 

these days! 
I'm writing to say I'm cheered to 

know that SSgt. A. C. Mattingly, Jr., 
arid the men of the 159th TFG are still 
running down to the flight line to 
"kick t he tire and li ght the fire" 
[January '81, p. 8J. I feared the breed 
had become extinct! 

I he ::;ergeam asKs your op1111u11 

why USAF has gotten into such a sor­
ry morale situation. I've got one 
answer for him. The fun and games 
have languished! Read ing comic 
books and sleeping! When I was at 
Wheelus Field during the Berlin crisis 
with a gang of F-105 fighter-bomber 
pilots down from Bitburg practicing 
up on LABS delivery, in case fhey had 
to take 0n the Russians, f learned : 

(1) To blow fire with my mouth. 
You take a mouthful of ordinary light­
er fluid, snap on your cigarette light­
er, hold it in front of your face, and 
BLOW. Keep blowing until al/the fluid 
is gone. Don 't swallow any. The flame 
is about six feet long and lights up the 
entire officers' club. Squint your eyes 
when you blow. 

(2) To chew up martini glasses. 
You take hold of the thin lip of the 
glass between your teeth and grip it 
firmly (but don 't bite it) . Then, put 
pressure on the stem. A chunk will 
break off. Keep doing this until you 
have " chewed" the glass down to the 
thick part. Some sports were said to 
store the grit between their lower lip 
and their front teeth, then "drink of 
it," pretending to swallow the glass. I 
do NOT recommend it. ft could kill 
you. But I did chew up martini glass­
es, being careful to get all the grit out 
of my mouth before I swallowed. 

(3) T0 pick up a lighted cigarette by 
the glowing tip (forefinger), with the 
thumb on the butt. You first super­
cool your forefinger by holding a 
highball glass with lots of ice in it for 
several minutes. Then you pick up the 
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cigarette and transfer it, without de­
lay, to your left hand, thence to your 
mouth. You won't be burned. It thrills 
your date. 

(4) Loosen your belt secretly, while 
standing at the bar. Then suck in your 
gut and let your pants fall to the floor. 
Stand there drinking without notic­
ing. Again, your date will be thrilled. 
She may scream. 

Best to Sergeant Mattingly, and if 
he and the 159th TFG practice up on 
these games, they ' ll be the hit at 
Luke! 

Air Force Village 

Frank Harvey 
Hackettstown, N. J. 

One of the largest benefactors of the 

Those who wish to participate may 
forward tax-deductible donations 
directly to: University of Illinois 
Foundation, 224 Illini Union, Urbana, 
Ill. 61801. Checks should be made out 
to the University of Illinois Founda­
tion/I nstitute of Aviation, and the 
General Sutterfin Scholarship Fund 
should be noted on the check. 

It is hoped that the first scholar­
ships can be awarded during the Faff 
1981 semester. The amount of the 
scholarships and the number to be 
awarded will be determined by your 
response. 

Col. John B. Rosenow, 
USAF (Ret.) 

Champaign, Ill. 

ongoing Air Force Village Nursing Military Encyclopedia 
Home Fund Drive has been the Iron f would like to inform readers of a new 
Gate Chapter of the Air Force Asso- reference work that I am beginning to 
ciation. During the past three years edit. The publisher and f intend to 
this fine organization has contributed make it the most comprehensive and 
$33,000 to this worthwhile endeavor. definitive work on military affairs, 
The entire Village, both residents and broadly defined, as we possibly can. 
staff, join me in publicly thanking the The first three of four volumes will 
Iron uat L,napter ror ns commu~ir=g.--- u=.,~,·t::.,J- •• ·:r.-, """ ;.,.,, jv,,'"1 t;'ii.:!~ ,t;·::'.J. --------. 
generosity. letter "A." Consequently, I am con-

VY I lt:11 VUI I ltJIClt::U, ~UI I ICVV I IUI i:>11 t~ 

home will be one of the very finest in 
the Southwest-a sixty-eight-bed 
facility capable of giving comfort and 
security to our aging retired blue­
suiters, their spouses, and widows. 
Thanks to organizations and indi­
viduals such as Officers' Wives Clubs, 
AFA Chapters, and members of both 
the active and retired Air Force, we 
have passed the twenty-five percent 
mark on our $2,000,000 goal. With 
your continued support we will reach 
that goal! 

ff you would like further informa­
tion on the Village or how you might 
help, please write: Development 
Office, Air Force Village Foundation, 
Inc., 4917 Ravenswood Dr., San Anto­
nio, Tex. 78227, or call me at (512) 
673-2761. 

Col. R. W. Hagauer, USAF (Ret.) 
Executive Director 
Air Force Village 
San Antonio, Tex. 

Sutterlln Scholarship Fund 
The General Frederick J. Sutterfin 
Scholarship FLmd has been estab­
lished within the University of Illinois 
Institute of Aviation. The purpose of 
this fund is to assist worthy students 
in seeking advanced flying ratings. 

Those who have worked with or 
have worked for General Sutterlin are 
well aware of his forthright and dy­
namic leadership qualities-some­
thing we have all sought and re­
spected. This fund will help us to rec­
ognize those qualities and the man 
who espoused them. 

---"'--.a.=-- ........ ,1,L-. ....... 1 .... -1- ........... ............. ,..,. .... ""'..,,+ 
"O'Vt,1-1""" •••~ ..,. •• • .,. ,_ .. ,..,,..,..,, ...,.., r-•---·••· 

Naturally topics relating to aerial sub­
jects and airpower and the Air Force 
will be prominent in these volumes. 
My first concern is to expand the cir­
cle of contributors to individuals not 
personally known to me. I am making 
a list of possible authors matched to 
subjects of evident expertise, but I 
would like to reach a wider audience 
more quickly. 

The key to success for an encyclo­
pedia is the quality of the entries, and 
that means the expertise of the con­
tributors. I am hoping that members 
of the Air Force Association and other 
professional military officers and ci­
vilians will be interested in contribut­
ing. 

Boeing P-12 

John F. Sloan 
P. 0. Box 1109 
Springfield, Va. 22151 

With the goal of eventual publication, 
Bergen Hardesty and I are research­
ing, writing, and illustrating the tech­
nical development and operational 
usage of the Boeing P-12 through P-
12K series of airplanes. 

We are interested in contacting for­
mer Air Corps personnel, either Reg­
ular or Reserve, who flew or main­
tained these airplanes, and who can 
furnish information concerning such 
subjects as : flying and gunnery qual­
ities; maintenance problems and 
modifications; group and squadron 
color schemes; flight colors and lead­
ers' markings; use of unapproved 
group or squadron insignia; usage by 
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Reserve squadrons ; and interesting 
or unusual anecdotes. 

It you can help, please contact me. 
Robert L. Cavanagh 
648 Dell Ridge Dr. 
Kettering, Ohio 45429 

What Is SAAB$? 
In 1951, I was assigned to the 527th 
Fighter-Bomber Squadron, 86th 
Fighter Bomber Wing, stationed at 
Neubiberg AB near Munich, Ger­
many. As part of my greeting into the 
squadron I was given a humorous 
certificate announcing my admission 
to the "Bayerische Brotherhood of 
SAABS." It's signed by then-Capt. 
John Chenault as "Grosser Koenig 

__ and Ruler of SAABS." 
My problem now is that I can't re­

member what SAABS stands for. Can 
anyone tell me·t 

Gilbert McNaughton 
1025 Becklee Rd. 
Glendora, Calif. 91 740 

We Have Met the Enemy. . . 
After witnessing a steady decline in 
this country's military power over the 
past five years due to the exodus of 
trained and skilled manpower, I de­
cided that once again I would bear 
arms for this nation. Imagine my sur­
prise when after conferring with a re­
cruiter I discovered that I was not 
eligible for military service because 
my wife is active-duty Army and we 
have one child. This regulation is 
counterproductive and highly dis­
criminatory since service members 
on active duty may marry and have 
children. 

It is patently obvious to me that the 
greatest threat to this country is not 
the military might of the Soviet Union 
but the weight of the federal bureau­
cracy that threatens to drown us all. 

God help us. 
Roger M. Jackson 
Fort Meade, Md. 

The Man Behind the Armor­
Plated Desk 
On the occasion of the fortieth anni­
versary of Elmendorf AFB, some of us 
veterans of the Eleventh Air Force 
gathered there for a second reunion. 
The highlight was a trip out the Aleu­
tian Chain, through the generosity of 
Reeve Aleutian Airway, to visit several 
of the old World War II air bases. 

Inevitably we got around to singing 
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Aerospace engineering and 
testing services from WYLE. 
For over 30 years Wyle Laboratories has been a leader in 
testing systems and equipment for the areospace industry. 
Today we also provide a complete range of specialized 
engineering services. 

Wyle's engineers can help you solve the toughest de­
velopmental problems. We specialize in unusual design 
requirements. This is why we can often save you time and 
money. 

And of course, we're the largest independent testing 
laboratory In the United States. We've tested and qualified 
components for the Space Shuttle, MX Missile, and a 
variety of weapon systems. 

If you need help with an unusual engineering require­
ment, or need tests developed for systems or components, 
send in the coupon below. 

That's WYLE 
at work. 

-------------­I 
I 
I 
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I 

Send to: WYLE LAIIOIUITOAIES 
SCIENTIFIC SERVICES & SYSTEMS GROUP 
128 Maryland St., El Segundo, CA. 90245 

□ Please call me to discuss Wyle's engineering and testing services. 
□ Please send information on Wyle's engineering and testing services. 

name 

title 

company name 

street address 

city state 

zip area code telephone AFM-3-81 

I 
I 
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I 
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"The Man Behind the Armor-Plated 
Desk." It turned out that there is con­
siderable dispute as to the correct 
lyrics and who wrote them. 

I would appreciate any help anyone 
can give me on those two points. 

Lt. Col. Allen T. Miller, 
USAF (Ret.) 

10 Namala Pl. 
Kailua, Hawaii 96734 

499th Bomb Group 
We are trying to contact as many for­
mer members of the 499th Bomb 
Group as possible and let them know 
that after thirty-five years the first 
reunion is being planned for April 24-
26, 1981, at the Hilton Inn in Salina, 
Kan. 

The 499th, one of the 73d Wing 
Groups, trained at Smokey Hill Army 
Air Base in 1944 before departing for 
Saipan in their new B-29s to begin the 
air offensive against the Japanese 
homeland. 

A history of the group is at the pub­
lishers now and will be out soon, and 
plans are to maintain a roster with 
current addresses of former mem­
bers. 

If readers who were former mem­
bers of the 499th haven't heard about 
the reunion and want details, please 
contact: 

Prentiss " Mick" Burkett 
1335 E. Lawrence Lane 
Phoenix, Ariz. 85020 

AIRMAIL 

Where Are You Guys? 
The 7th Photo Group Association is 
looking for former members thus far 
unaccounted for. Any members of 
7th Photo Group or 325th Photo­
graphic Wing: Please check in, your 
old buddies are looking for you. 

Also, in the 1st Provisional Bomb 
Flight, Bluie West One, Greenland: I 
am looking for members of the crews 
of the B-25s Baby Shoes, The Bar Fly, 
The First Mistake, Sad Sack, Eight 
Ball, Second Front, and Casa de 
Lobos. 

Mrs. Kay Bettin 
202 S. 17th St. 
Norfolk, Neb. 68701 

I am trying to locate any pilot or crew 
member serving in the 310th Bomb 
Group, 379th Bomb Squadron, be­
tween January and July of 1943. Also 
desire whereabouts of 2d Lt. Albert B. 
Farry, Bradley Beach, N. J.; TSgt. 
Fred E. Bechs, Tacoma, Wash.; and 
SSgt. Walter T. Sundstrom, Eveleth, 
Minn. 

Charles A. Smith 
6040 Shaker Dr. 
Riverside, Calif. 92506 

UNIT REUNIONS 
In-Flight Service Association (IFSA) 
Annual meeting on May 3-5, 1981, at The 
Pointe in Scottsdale, Ariz. Contact: Salva­
dore Christifulli, Ozark Air Lines, Inc., P. 0. 
Box 10007, Lambert Field, St. Louis, Mo. 
63145. 

Jolly Green Rescue Forces 
April 24-25, 1981, Ramada Inn, Fort Wal­
ton Beach, Fla. Contact: Col. Ed Modica, 
222 Sotir Ave., Fort Walton Beach, Fla. 
32548. Phone: (904) 863-1959. 

P-47 Thunderbolt PIiots 
Twentieth annual reunion, May 1-3, 1981, 
Holiday Inn International, Orlando, Fla. 
Contact: Edward J. DiMarzo, 1511 NE 11th 
St., Homestead, Fla. 33033. Phone: (305) 
247-4178. 

Washington ANG 
Thirtieth anniversary of the First Atlantic 
Squadron crossing. May 15-17, 1981, 
Spokane, Wash. Contact: Ray Bisterfeld, 
Route 1, Box 104, Newman Lake, Wash. 
99225. Phone: (509) 226-3157. 

47th Bomb Group 
Fortieth anniversary, May 7-10, 1981, in 
Fresno, Calif. Contact: George McElhoe, 
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6694 Nelson St., Arvada, Colo. 80004. 

86th Fighter Group 
A reunion for the 86th Fighter Group 
(Neubiberg AB, Germany 1947-52), June 
5-7, 1981, San Antonio, Tex. Contact: 
Gordon "Swede" Larson, 13239 N. Hunt­
ers Circle, San Antonio, Tex. 78230. 
Phone: (512) 492-2152. 

97th Bomb Group 
Second reunion for the 97th Bomb Group 
(England, Africa, Italy 1942-45), will be 
held at Little Rock AFB, Ark., July 10-11, 
1981 . Contact: Ped Magness, Route 1, Box 
156, England, Ark. 72046. Phone: (501) 
961-9348. 

355th Fighter Group Associaton 
Memorial dedication tour to England, de­
parting the US May 9 and returning May 
17, 1981. Contact: 355th FG, Galaxy Tours, 
P. 0. Box 45, King of Prussia, Pa. 19406. 

385th Bomb Group (H) 
The 385th Bomb Group of the 8th Air 
Force, "Great Ashfield," Station 255 (En­
gland), will hold its reunion May 15-16, 
1981, Fort Walton Beach, Fla. Contact: J. 
Dunlap, Box 545, Destin, Fla. 32541. 

416th Bomb Group 
A book is being prepared on the 
Douglas A-.26 Invader, and I wish to 
contact former 416th Bomb Group 
personnel who had contact with the 
Invader. 

So if you would be able to assist in 
bringing back the days of aircraft like 
Miss Mildred, Maggie's Drawers, and 
Winnimac Werewolf-be it with a 
photograph, log book, official or un­
official records on the 416th's days 
with the Invader-please contact me. 

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

380th Bomb Group 
I'm attempting to write a history of 
this unit, one in which my father, 1st 
Lt. Glenn R. Horton (529th Bomb 
Squadron), flew. I'm interested in any 
information concerning the Group's 
operational history, its aircraft, and, 
most specifically, any data on a B-24J 
named "Lil Nilmerg." This aircraft 
was flown by my father in the 529th 
BS from September 1944 to May 
1945. 

All material sent to me will be prop­
erly credited to the sender and 
promptly returned. 

Glenn R. Horton, Jr. 
9525 S. Robert Trail 
Inver Grove Hts., Minn. 55075 

461st and 484th BGs, 15th AF 
A reunion for the 461st and 484th, includ­
ing the 49th Wing, will be held at the Holi­
day Inn, 21333 Hawthorne Blvd., Torrance, 
Calif. 90503, May 22-24, 1981 . Contact: 
Bud Markel, 1122 Ysabel St., Redondo 
Beach, Calif. 90277, phone (213) 316-3300; 
or Frank O'Bannon, 137 Via La Soledad, 
Redondo Beach, Calif. 90277. 

474th Fighter Group Association 
Reunion at the Daytonian Hotel, Dayton, 
Ohio, June 12-14, 1981 . Contact: Robert 
D. Hanson, 7515 Wayzata Blvd., Suite 226, 
Minneapolis, Minn. 55426. 

557th Bomb Sqdn. Association 
All former members of the 387th Bomb 
Group, and the 556th, 558th, 559th Squad­
rons are invited to attend the fourteenth 
biennial reunion, June 12-14, 1981, Hilton 
Inn, Tulsa, Okla. Contact: R. C. Allen , 1030 
S. Fernandez #1-R, Arlington, Heights, Ill. 
60005. Phone: (312) 394-8805. 

3251 st Flying Training Sqdn. 
First reunion, May 23-May 24, 1981, Ran­
dolph AFB, Tex. Contact: Col. Walter W. 
Miller, 74 Outer Octagon, Randolph AFB, 
Tex. 78148. Phone: (512) 659-1737. 
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The Teledyne CAE 444 turbofan 
has already successfully com­
pleted its initial test run . When 
you're working on the Air Force 
Next Generation Trainer engine, 
¥:01£l've got to start early. It's got 
0 be thoroughly tested today for 

t0nnor.row's requirements. 

And, its future looks bright. 
The current hardware is the right 
size to give the right thrust for 
today's Air Force trainer. Regard­
less whether the 444 powers a 
new trainer or replaces the 
engine in the Cessna T-37, twice 
as many training hours can be 

flown on the same amount of 
fuel. That's a significant tech­
nological advancement in a world 
with dwindling oil supplies. 

Teledyne CAE is commited to 
the challenge of powering the Air 
Force trainer from blueprints to 
blue skies . 

Ideas With Power 

.._~ltLEDYNE ~AE 
Turbine Engines 
1 330 LASKEY ROAD 

TOLEDO, OHIO 436 12 



IN FOCUS ... 

By Edgar Ulsamer, SENIOR EDITOR (POLICY & TECHNOLOGY) 

Washington, D. C., Feb. 5 
The FY '82 Defense Budget 

The FY '82 Defense budget drawn 
up in the waning days of the Carter 
Administration creates a fiscal mine 
field of considerable challenge to the 
Reagan Administration. In a last­
minute "scrubbing," dubbed the 
"Christmas massacre" by Pentagon 
insiders, the outgoing Administra­
tion-mainly through its Office of 
Management and Budget-stretched 
out, deleted, or deferred major ac­
quisition programs that had been 
funded in the original Detense ouaget 
draft. 

Aaa1t1ona11y, as mt:1 vor1y11::1:s:si u 1i;::1i 

Budget Office discovered, the Carter 
budget was underfunding defense 
purchases to the tune of $5.4 billion 
by understating inflation and fuel 
consumption, am0ng others. Among 
the most egregious excisions was 
cancellation of the KC-10 and HARM 
programs, deferral of all E-3A pur­
·chases in 1982, and lowered produc­
tion and modification of aircraft. In 
the case of the E-3A, the ultimate cost 
to the taxpayer of slipping the ac­
quisition schedule by a year amounts 
to more than $100 million. 

As a result, both Congress and the 
Reagan Administration recognize the 
need to amend the FY '82 budget sub­
mission by providing significant 
funding boosts. The extent of the in­
crease at this writing has not been de­
cided. There are indications, howev­
er, that the individual service budgets 
will be increased by at least $2.5 bil­
lion each and that $1.4 billion will be 
added on a Defense Department-wide 
basis. 

Similar underfunding also char­
acterizes the Carter Administration's 
supplemental budget request for the 
FY '81 Defense budget. The shortfalls 
here appear to be at least $4.9 billion, 
thus maki ng it likely that the sup­
plemental request for $6.3 billion will 
have to be increased to at least $11.3 
billion. Testifying before the Senate 
Armed Services Committee on Janu­
ary 28, 1981-two weeks after the 
submission of the Carter Administra­
tion's figures-Secretary of Defense 
Caspar Weinberger asserted that 
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both the FY '81 and FY '82 budgets 
are underfunded and the inflation 
rates on which they are based under­
estimated : "They reflect desired 
rather than realistic inflation rates. 
Similarly, the operating levels 
assumed in those budgets reflect a 
much more tranquil view of the inter­
national political scene than actually 
exists. Those budgets simply will not 
support the desired military capabili­
ties." 

The previous Administration's FY 
' 81 Total Obligational Authority 
·- - • ' I I 11 I I fh n n I 'II. - ~ - ' ',-\ I UAJ-rncruu111y II lt:I .;po.~ UIIIIUI I ;:,u..,-

plemental-was set at $171.2 billion, 
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Harold Brown said represented a 7.8 
percent real increase over the pre­
vious years. 

Outlays in FY '81 were estimated at 
$157.6 billion by Dr. Brown, and 
assumed a climb to $180.0 billion in 
FY '82, for a 4.4 percent increase in 
real terms over the current level. The 
Carter Administration estimates 
pegged Defense spending at about 
24.3 percent of the Federal budget 
and at 5.6 percent of th e Gross 
National Product. For the years FY '83 
to '86, the previous Administration 
projected outlays at $205.3 billion , 
$232.3 billion, $261.8 billion, and 
$293.3 billion, respectively. 

The Air . Force FY '82 budget re­
quest, as submitted by the previous 
Administration, totals $59.8 billion 
(TOA)-or $54.3 billion in outlays­
which is claimed to represent 8.5 per­
cent real growth over the previous 
year. The Navy's FY '82 budget re­
quest is $63.3 billion and that of the 
Army $47.6, both expressed In TOA. 
Possibly the most significant aspect 
of the Air Force budget, as proposed 
by the Carter Administration, is that 
the major aircraft procurement 
account, measured in TOA, drops 
from about $4.15 billion in FY '81 to 
$2.28 billion in FY '82, with the quanti­
ty of aircraft to be procured dropping 
precipitously from 306 in the current 
year to 130 in FY '82. 

The 8.5 growth rate claimed by the 
Carter Administration for the FY '82 
Air Force budget is probably over­
stated. This growth forecast assumes 

a composite inflation rate of 9.7 per­
cent. Yet cost growth of major weap­
on systems now averages about 
twenty percent. An increase in the 
forecast inflation rate of only one per­
cent, for instance, would cause an 
erosion in program growth of almost 
$600 million. 

But all is not bleak in the proposed 
budget, even without upward revi­
sions by the new Administration. 
Among the obvious pl uses is a signifi­
cant boost in the funding of items re­
lating to readiness and sustainability, 
wiU, U 1C t=-,rvcure;nie;iit v, ~pS.:"3 3, for 
instance, doubled over the FY '81 
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is increased by about twenty-five per­
cent, while the funding of munitions 
acquisition is up by a similar rate. 

Almost $2 billion of the new budget 
is allocated to aircraft modification. 
These modification programs include 
B-52 offensive avionics systems, 
cruise missile integration, and elec­
tromagnetic pulse hardening; con­
tinuation of the C-5 wing modification 
to extend the life of these aircraft; 
modification of twelve F-111As to the 
EF-111 Tactical Support Jammer 
configuration; continued modifica­
tion of the KC-135 involving wing re­
skinning and other improvements; 
conversion of one E-4A to the E-4B 
configuration to enhance the Air­
borne Command Post fleet ; and more 
than $300 million to modernize tacti­
cal aircraft, including the A-7, A-10, F/ 
RF-4, F-15, F-16, and F-111 . 

USAF 's missile procurement 
climbs from $3.141 billion to $4.275 
billion, with the largest increases 
occurring in ground launch cruise 
missile acquisition, and greater fund­
ing of spares and support equipment. 
Major space systems procurement is 
more than double last year's rate, 
with the Space Shuttle and the De­
fense Support Program (the early 
warning satellites) the principal gain­
ers. 

Overall real growth in Research, 
Development, Test, and Evaluation 
over FY '81 could approach 17.8 per­
cent, with the all-important technolo­
gy base increase providing tor a ten 
percent growth in research programs 
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and a five percent boost in explora­
tory development programs. The in­
crease in strategic RDT&E programs 
is derived from an increase in funding 
of the MX program, which at $2.784 
billion accounts for 26.4 percent of 
the Air Force's total strategic budget. 

The strategic mission area budget 
allows for an operational force of 316 
B-52s and sixty FB-111 As contained 
in twenty-four squadrons; 615 KC-
135s in forty-nine squadrons; 1,052 
ballistic missiles and 1,140 air-to­
ground missiles in eighteen squad­
rons; twenty-seven EC-135s in three 
squadrons; 258 interceptors in six­
teen squadrons: and four E-4s in sup­
port of the NEACP. The Air Reserve 
Forces (ARF) provide twenty-two per­
cent of the tanker support and six­
ty-five percent of the interceptor sup­
port. 

The tactical mission area budget 
provides for an operational force of 
2,608 combat coded tactical fighter 
aircraft in 121 squadrons. Included 
are 876 aircraft in forty-two squad­
rons assigned to the Air Reserve 
Forces ; 252 reconnaissance aircraft 
in fourteen squadrons, of which 144 
aircraft in eight squadrons are ARF; 
and one fighter-interceptor squadron 
consisting of twelve F-4s. Also in­
cluded is one KC-10 squadron with 
four aircraft , which activates with an 
associate reserve squadron: fifty-sev­
en aircraft assigned to seven special 
operations squadrons; three squad­
rons and nine aircraft for the Airborne 
Mission Command post; one squad­
ron of twelve RC-135s in support of 
the tactical cryptologic program; and 
ninety-two other aircraft in six squad­
rons. 

The new budget envisages an air­
craft force that includes 554 tactical 
airlift aircraft (C-130s, C-123s, and 
C-7s) located in forty-nine squadrons. 
The ARF forces account for 320 of 
these aircraft and thirty-five squad­
rons. There are 304 strategic airlift 
aircraft (C-141s and C-5s) located in 
thirty-four squadrons, which include 
seventeen ARF associate squadrons. 
Aeromedical aircraft consist of 
seventeen C-9s forming four squad­
rons with one squadron an ARF 
associate. There is one military airlift 
group consisting of three squadrons 
and eighteen aircraft, and there are 
forty-eight aircraft used in training . 

In the military manpower sector, 
the new Air Force budget provides for 
a slight increase in end strength, from 
564,500 in FY '81 to 569,500 in FY '82. 
On a Defense Department-wide basis, 
the number of military personnel 
climbs from 2,065,000 to 2,094,000. 
The Department's civilian work force, 
pegged at 995,000, remains essential-
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ly unchanged, while employment in 
defense-related industry is estimated 
to grow by 165,000 to just above the 
2,500,000 mark. Total defense man­
power is expected to reach a level of 
about 5,600,000, up by 194,000 from 
the current level. 

In statistical terms, the new De­
fense budget, measured in outlays, 
accounts for 24.3 percent of the total 
federal budget, absorbs 5.6 percent 
of the estimated Gross National Prod­
uct, pays the salaries of 5.1 percent of 
the nation's total labor force, and rep­
resents about 16.9 percent of all pub­
lic spending. 

Land force levels funded by the 
Carter Administration budget request 
remain constant with twenty-four 
Army divisions--,sixteen active and 
eight reserve-and four Marine divi­
sions, three of which are active and 
one reserve. Gen. Edward C. Meyer, 
the Army's Chief of Staff, warned 
Congress, however, that his service's 
budget, as drawn up by the Carter 
Administration, fails to "provide for 
an adequately sized force, both mili­
tary and civilian; it does not provide 
the requisite funds to enable us to de­
ploy and sustain ourselves to the de­
gree that we must; and it does not 
satisfy existing equipment shortages, 
nor provide for the necessary accel­
eration of modernization to even 
achieve parity with the Soviets by 
1985." 

The Navy aircraft carrier force is 
slated to increase to thirteen with the 
addition of the USS Carl Vinson, while 
its air wings remain constant with 
twelve active and two reserve wings. 
Marine Corps air is pegged at three 
active and one reserve wings. 

The strategic missile force, by the 
end of the new fiscal year, is to con­
sist of 450 Minuteman lls, 550 Minute­
man Ills, fifty-two Titans, as well as 
496 Poseidon and forty-eight Trident 
SLBMs. The number of B-52 and F-
111 squadrons remains constant at 
twenty-five. 

Titan II to Serve Into the '90s? 
The Air Force's recently released 

report by the Titan II Weapon System 
Review Group-that was convened in 
the aftermath of the tragic accident of 
September 19, 1980, at complex 347-
7 at Damascus, Ark.-concluded that 
with relatively minor modification 
USAF's largest ICBM can safely be 

kept in the operational inventory until 
the 1990s. 

The fifty-two Titans, each carrying a 
single nuclear warhead with a yield of 
about 9.1 megatons, are the largest 
ICBMs in the US arsenal. The throw­
weight ofTitan II is greater-by sever-
al hundred pounds-than that of MX, 
even though significantly less than 
that of the largest Soviet ICBM, the , 
SS-18. Under the terms of SALT II­
which will apparently remain in ef­
fect-the US can't replace Titan with 
an ICBM of equal or larger size since 
the accord denies the US the right to 
build " large" ICBMs. 

While US strategic planners in 
general opt for relatively small, highly 
accurate warheads, there is recogni­
tion of the fact that a small number of 
high-yield RVs has operational utility. 
Targeting of such area targets as con­
centrations of "soft " intermedi­
ate-range ballistic missiles-such as 
SS-20s-can be accomplished effec­
tively with large warheads. The same 
applies to soft Soviet military fac ili­
ties, a hundred or more of which n:,ay 
be located within the lethal range of a 
single Titan II warhead . 

Formed at the direction of the 
then-Secretary of the Air Force, Dr. 
Hans Mark, and headed by Gen. Ben­
nie L. Davis, Commander of the 
Air Training Command, the Review 
Group examined the long-term safety 
aspects and supportability-in terms 
of people, hardware, and manage­
ment-of the almost twenty-year-old 
weapon system and concluded that 
with an investment of about $56 mil­
lion in improved safety features the 
system can be kept operational for 
years to come without undue safety 
hazards. The Review Group focused 
on all aspects of operations and 
maintenance, including accident pro­
cedures and prevention as they affect 
the safety of Air Force people and 
civilian communities near Titan II 
silos. The group included representa­
tives from all relevant USAF com­
mands, t he Department of Energy, 
the Federal Emergency Management 
Agency, the Lawrence Livermore 
National Laboratory, and other agen­
cies. 

The report pointed out also that 
when the Titan ll's reentry ve­
hicle/warhead (RV/WH) was built, the 
nuclear design criteria were not as 
stringent as now. Nevertheless, the 
RV/WH system "contains several 
effective safety features to prevent an 
accidental detonation" that were 
deemed adequate under normal con­
ditions but inadequate under extreme 
conditions. The Review Group rec­
ommended that a modification effort 
be launched to reduce the likelihood 
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An engineer adjusts a model nozzle prior to testing in Lockheed's unique open-throat anechoic wind tunnel. 

Aircraft noise creates two kinds of problems. First, it 
disturbs communities. It also disturbs aircraft. When 
noise impinges directly on parts of aircraft structure, 
it may eventually cause acoustic fatigue and can lead 
to malfunction of sensitive equipment. 

Noise in an airlifter comes from two sources. The 
propulsion system is the biggest source of noise on 
takeoff and landing but the air friction also creates 
noise as the airframe rushes through the air. 

To learn more about noise, Lockheed-Georgia is 
operating the only open-throat anechoic wind tunnel 
in the airframe industry. Here the effects of aircraft 
flight speed on the generation and reduction of engine 
and airframe noise can be measured accurately. Basic 
problems are being tackled, such as what processes 
actually occur when noise generated inside an engine 
passes through the nozzle and jet exhaust on its way 

to distant communities. And how can those processes 
be altered to reduce the noise level? 

From research such as this come new concepts in 
noise suppression. 

Ultimately, this research pays off in terms of 
reduced noise impact on communities and fewer 
problems associated with acoustic fatigue. In short, 
better ai rl ifters. 

Advanced facilities such as this anechoic wind 
tunnel are what you would expect from the company 
that has built more airlifters, by far, than any other 
firm. When it comes to airlifters, the scientists, 
engineers and manufacturing experts at Lockheed 
know how. 

-:,,jLockheed-Georgia 



Cost Effective 

DIGITAL 
Transmission System for the DCS 

Modern military com­
munications traffic not 
only explodes in volume 
during emergencies, it 
also has to be protected 
more carefully than ever. 

That's why the Depart­
ment of Defense has de­
cided to upgrade the 
worldwide Defense Com­
munications 

~~ 

System 
(DCS) with modern 
digital equipment. 

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

As the first major con­
tractor for the digital up­
grade of terrestrial links in 
the DCS, TRW is demon­
strating today's advanced 
digital transmission tech­

nology in the Wash­
ington Area 

Wideband 
System 

and at satellite ground 
stations in the DSCS II 
network. 

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

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

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

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

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

DIGITAL 
COMMUNICATIONS 
from 

A COMPANY CALLED 

TRW 
DEFENSE AND SPACE SYS7FMS GROUP 



of the warhead "being exposed to an 
abnormal environment and ensure 
the supportability of the weapon sys­
tem through the 1990s: Under some 
abnormal conditions, the warhead 
could be set off and nuclear material 
scattered about." The Review Group 
asserted, however, that the "risk to 
the civilian populace due to the scat­
tering of nuclear material is virtually 
nil." 

Because of significantly different 
propellant characteristics, dissimilar 
handling requirements, and greater 
safety standards, Minuteman and MX 
ICBMs are not susceptible to acci­
dents of the type that occurred at the 
Titan facility in Damascus, Ark., the 
Review Group concluded. 

NASA Sniping at IUS 
Only last-minute rallying by the De­

fense Department and in congres­
sional quarters prevented NASA's 
outgoing Administrator, Dr. Robert A. 
Frosch, from delivering a fatal blow to 

--~-- Spa~ 1Anspod.at10 System:s 
three-stage Inertial Upper Stage 
(1118\ . Dr. Frosch reoortedlv olanned 
to announce on January 15 that NASA 
was dropping out of this phase of the 
IUS program that is being carried out 
by the Air Force as the government's 
executive agency, thus -contravening 
an accord with the Pentagon in what 
some government officials termed a 
"surreptitious fashion ." 

The three-stage IUS is an extension 
of the Space Shuttle to deliver heavy 
payloads to high orbital altitudes or 
perform interplanetary missions. The 
IUS program .enco unte red cost­
growth problems, some of which re­
sulted from the schedule slippage of 
the Shuttle on which it depends. Fol­
lowing intervention at the White 
House level, press releases announc­
ing NASA cancellation of the three­
stage IUS program were pulled back 
and replaced by a special statement 
concerning IUS. Without NASA par­
ticipation, it is unlikely that USAF 
could have continued to carry out this 
expensive program, thus jeopardiz­
ing the economic viabi lity of the two­
stage IUS. Without the latter, the 
vatue of the Shuttle to the Defense/In­
telligence Mission becomes ques­
tionable. 

The compromise statement issued 
by Dr. Frosch stressed NASA's con­
cern over "continued rapid escala­
tion of estimated costs for the three­
stage [as opposed to the two-stage 
configuration needed for national 
security missions] IUS." 

Because of the "very low probabil­
ity" that a three-stage IUS can be pre­
pared in time for Galileo orbiter and 
probe launches to Jupiter in 1984, as 
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originally scheduled, that schedule 
had to be slipped by a year in the Car­
ter Administration's final budget sub­
mission. Further, he claimed, if a 
three-stage IUS could be developed 
by 1985, it "could not accomplish the 
Galileo mission because of higher 
energy requirements in that year." 

NASA, therefore, started to work 
with industry to "look at the possibil­
ity of incorporating the Centaur stage 
into the Shuttle, an option that has 
been extensively studied and has fre­
quently been proposed as an alterna­
tive to the three-stage IUS. I have con­
cluded that within the 1981 and 1982 
resources that the budget would pro­
vide, we could begin modifications 
of the Centaur, [make] provisions 
o ln.tfil rat ln it with the Shuttle 

and [carry out] the relatively minor 
changes to launch facilities at the 
... Kennedy t>pace <.;enter, t-la., so 
as to have a very powerful combina­
tion available for the first launches in 
1985." 

Claiming that the "Shuttle/Centaur 
would satisfy our planetary mission 
needs and would offer both to the 
commercial customers and to nation­
al security interests a highly capable 
launch vehicle with growth poten­
tial," Dr. Frosch said "NASA will ex­
pand discussions with the Air Force 
on the best means for providing up­
per stages to meet the needs of the 
nation in the second half of this de­
cade and work with them to continue 
with the development of the two­
stage IUS, which both we and the Air 
Force are counting on for a number of 
critical missions." 

Washington Observations 
* Secretary of State Alexander M. 
Haig, Jr., at his confirmation hearings 
before the Senate Foreign Relations 
Committee, highlighted what he 
termed the central strategic phe­
nomenon of the post-World War II 
era, to wit, "the transformation of 
Soviet military power from a con­
tinental and largely defensive land 
army to a global offensive army, navy, 
and air force fully capable of support­
ing an imperial foreign policy. Con­
sidered in conjunction with the epi­
sodic nature of the West's military re­
sponse, this tremendous accumula­
tion of armed might has produced 
perhaps the most complete reversal 
of global power relationships ever 
seen in a period of relative peace. To-

day the threat of Soviet military in­
tervention colors attempts to achieve 
international civility. Unchecked, the 
growth of Soviet military power must 
eventually paralyze Western policy al­
together." 

* Gen. David C. Jones, USAF, Chair­
man of the Joint Chiefs of Staff, en­
capsulated his view of the US military 
posture and prospects before Con­
gress as "a blend of mixed judgments 
and a collage of pessimism and 
optimism. Our capability remains for­
midable in most key areas and is bet­
ter than some people believe. Howev­
er, measured against the challenges 
and imperatives of the 1980s, there 
are many critical improvements to be 
made. I am pessimistic in the near 
term because the risks are here now 
and will grow in the years ahead, 
while the remedies will take time even 
under the best of circumstances. I am 
more optimistic over the longer term 
because I detect a reversal of public 
attitude and a greater determination 
to correct the consequences 1:1r our 
long slide down the slippery slope of 
w1snru1 tninKing, IOSl lll U ll l~lllUIII, 

and aging capability." 

* The Defense Department informed 
Congress that split basing of the MX 
would add approximately $3.5 billion 
to the acquisition cost of this weapon 
system. Research and development 
costs would increase by $121 million, 
aircraft procurement by $98 million, 
and missile procurement by $2.1 bil­
lion. Of the last figure, $1.6 billion re­
sults from duplicating assembly and 
checkout facilities at each main oper­
ating base. 

Military construction costs would 
increase by $1.2 billion; $527 million 
of this amount is for real estate and 
relocating people. 

The report concludes that there are 
no overriding advantages or dis­
advantages to split basing the MX 
system in terms of environmental and 
operational impacts, arms-control 
implications, or schedule comple­
tion. 

In addition to increasing the pro­
gram cost by $3.5 billion, the report 
states that the annual operating cost 
to maintain the system would in­
crease by about $19 million. 

The split basing concept would 
place half of the proposed MX system 
(100 missiles and 2,300 shelters) in 
the Nevada-Utah Great Basin and the 
other half in the New Mexico-Texas 
Southern High Plains. 

The main operating bases for the 
system would be located at Coyote 
Spring Valley, Nev., and Clovis, 
N.M. ■ 
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AFAMILY 

F•SG Newest member of F-5 family of 
tactical fighters and trainers. 

Designed to meet emerging worldwide needs 
for defense through the turn of the century. 

A single General Electric F-404 engine 
replaces twinJ-85 engines of earlier F-5s. 
Result: 60 percent increase in available thrust. 
Mach 2 class. 

©1980,'\JorthropO !rporali1in 

F•SE Air-to-air combat superiority over 
anticipated threats. Air-to-ground 

capability fulfilling user needs. Easy mainte­
nance. Rapid turnaround. All at affordable cost. 



OF FIGHTERS 

F SF Fighter/trainer with two cockpits, 
• dual controls for advanced pilot 

training. Retains full tactical capability. 

RF SE Dedicated reconnaissance 
• version of F~5E. Retains air-to· 

air and air-to-ground capabilities. 

Northrop's F-5/T-38 family. Operational 
flexibility. Logistics commonality. Established 
worldwide support system. More than 3,400 
aircraft in service or on order for 28 nations. 

[NORTHROP 
Making advanced technology work. 



AEROSPACE WORLD 
News,Views & Comments 

Washington, D. C., Feb. 5 * In 1978, Tactical Air Command 
found itself in serious trouble be­
cause of continuing declines in air­
craft sortie rates. 

TAC officials noted that the sortie 
rate between 1969 and mid-1978 had 
been halved, and the command's air­
craft were averaging only 11.5 sorties 
per month. Even worse, pilots in a 
given squadron outnumbered as­
signed aircraft, resulting in pilot aver­
ages of only eight or fewer sorties a 
month-in the eyes of TAC leaders 
not enough to maintain combat readi­
ness. 

Along with the steady slippage in 
the sortie rate, the command was 
consistently unable to fly the number 
of hours allotted by Congress. In fact, 
the average annual underfly neared 
five percent in 1969-73 and climbed 
to eight percent between 1974 and 
1978. 

Gen. W. L. Creech, who assumed 
command of TAC in May of 1978, de­
cided to rectify this situation. 

By William P. Schlitz, SENIOR EDITOR 

TAC Commander Gen. W. L. Creech visits 
maintenance shops regularly. Here, at 
Tyndall AFB, Fla . (See item.) 

One measure to deal with the criti­
cal problem was a massive reorga­
nization of maintenance activities. 
Since the late 1960s, the Air Force 

had increasingly centralized its main­
tenance management at the wing 
level under the theory that such an 
approach would create equal or 
greater productivity at lower cost. In 
fact, decreased productivity was the 
result. 

TAC applied a new theory : com­
bat-oriented maintenance organiza­
tion (COMO). (See December 1979 
issue, p. 47.) "We completely decen­
tralized and placed much greater au­
thority and responsibility on com­
manders and NCOs at the squadron 
level," General Creech noted. "We 
gave each squadron what it needed to 
fight. Each squadron maintenance 
unit has its own crew chiefs, support 
section, engihe and avionics special­
ists, and munitions personnel. These 
were all centrally managed before." 

Crew chiefs were permanently as­
signed to a specific aircraft. "Each 
squadron now does its own schedul­
ing, and pilots fly only their squad­
ron's aircraft, which fosters unit iden­
tification and esprit. In short, we set 

F-15 Eagles participating in the recent twenty-day exercise dubbed Coronet Eagle required minimum ground-support personnel, as each 
aircraft is equipped with on-board starting and power sources and a boarding ladder. 
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VERNE ORR NAMED SECRETARY OF THE AIR FORCE 
Australia, Canada, Czechoslovakia, 

France, New Zealand, Poland, the UK, 
USSR, and Yugoslavia have been in­
vited to send delegations of those 
who participated in camp liberations. 
Initial contact with these countries 
was through the State Department. 

A businessman and political associ­
ate of President Reagan's during his gov­
ernorship of California and during the 
Presidential campaign is the new Secre­
tarv of the Air Force. 

Verne Orr, sixty-four, from Pasadena, 

up the individual squadrons just as 
they will have to operate in wartime,'' 
General Creech said. 

Steps were also taken to stimulate 
motivation by encouraging competi­
tion between units and the creation of 
a host of incentive awards. 

The result of these actions has 
been rewarding, with a sortie rate in­
crease of more than sixteen percent 
per year since mid-1978 and an 
aggregate total increase of forty-four 
percent. TAC aircraft are averaging 
16.6 sorties per month, translating 
into twelve sorties per combat air­
crew per month. 

Another advantage of COMO is that 
a squadron has the resources it 
would need in a deployment, with no 
need for a reorganized maintenance 
structure. "Its importance is under­
scored by TAC's requirement to move 
out swiftly to its wartime bases and to 
fight immediately upon arrival, " said 
General Creech . That's no time to 
work with strangers, he said, or dis­
cover a deficiency hidden by a central 
peacetime organization. 

* Professor Elie Wiesel, author and 
chairman of the United States Holo­
caust Memorial Council and himself a 
survivor of Auschwitz and Buchen­
wald, announced recently that the 
Council will sponsor the first interna­
tional conference of concentration 
camp liberators. 

The conference is to take place this 
coming fall and will pay tribute to the 
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Calif., holds a bachelor of arts degree 
from Pomona College and a master's in 
business administration from the Stan­
ford University Graduate School of Busi­
ness. 

Dudng World War II, Mr. Orr serves in 
the Navy's supply arm in CGN.\.!S and the 
Pacific. He ,was dfsohargeC:I from the 
Naval Reserve as a lieutenant com­
mander in 1951. 

A partner in the family auto dealership 
following his release from active duty in 
November 1945, Mr, Orr also was in­
volved in the family investment firm and 
was pfesii;!Eml of IAVestors Savin9s and 
Loan, also in Pasaden~1 He served in 
various . capacities during the Reagan 
governorship, including California's 
director of finance. 

Mr. Orr was deputy director of the 
Reagan for President Committee and 
deputy director of the Office of the Presi­
dent-elect during the transition. 

A Phi Beta Kappa, Mr. Orr has an out­
standing civic ser.vise record . He and his 
wife, Joan, have two children, Carolyn 
anel Hooen vernon. 

Allied forces that liberated the Nazi 
camps. As host country, the US is 
home for more than 5,000 survivors of 
the camps. 

The US Army Center of Military 
History, commanded by Brig. Gen. 
James L. Collins, Jr., is to provide 
liaison between the Council and DoD. 
l::fforts will be made to locate medical 
corps personnel, military correspon­
dents and photographers, and key 
personnel acting in the liberations, 
including those who first entered the 
camps. 

Miles Lerman, chairman of the 
Council's committee on international 
relations and a resistance fighter dur­
ing the occupation , has met with rep­
resentatives of US veterans organiza­
tions to seek their help in locating 
American liberators. 

Contact Mr. Lerman (609-691-7600) 
or the Council (202-724-0779) . 

* Air Force Communications Com­
m and technical controllers are 
among the military specialists who 
are subjected to frequent change of 
duty sts3tion, often to overseas loca­
tions, that create personal and family 
hardships and impact on retention. 

The "tech controllers" monitor 
communications circuits and act to 
restore faulty circuits or reroute voice 
and message tramc when lhings go 
awry in the global military com­
mu111t;,:111u1 l::S I lt::L. 

Since better than sixty percent of 
the tech controller jobs are overseas, 
these specialists average only fifteen 
months Stateside before once again 
being assigned abroad. Put another 
way, as of June 30, 1980, 1,179 of 
USAF's 2,006 controllers were serv­
ing overseas. 

AFCC has devised a fourteen-point 
program to alleviate this imbalance 
and strive to increase the average 
tour in CON US from fifteen to at least 
twenty-tour months. 

Without being too specific, among 
other things AFCC will attempt to 

France's Avians Marcel Dassault-Breguet Aviation and Dornier of Germany have agreed to 
build thirty Alpha Jets for Egypt, the ninth country to order the two-seat, twin-engine basic 
and advanced trainer capable of tactical support missions. 
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"Desert mushrooms" in New Mexico are 
part of a chain of antennas designed to 
pick up sounds of the universe, such as 
quasar radio signals. 

merge the tech controllers with simi­
lar skill categories to enlarge the 
CONUS job pool, as well as survey 
overseas slots to determine if they 
can be filled by other skills. 

Besides the tech controllers, some 
38,000 people Air Force-wide fall in 
what is called the "unsatisfactory 
rotational index," or URI. Said AFCC 
Commander Maj. Gen. Robert T. Her­
res, "The methodology used to de­
velop alternatives for the tech con­
trollers can also be used to attain a 
better balance in other URI career 
fields" throughout the globally con­
stituted Air Force. 

* France's aero clubs have orga­
nized an air race from Paris to New 
York and back in conjunction with the 
Paris Air Show this coming June. 

Planes are to depart Le Bourget Air­
port on June 6 and 7 and return by 
June 14, with a mandatory twenty­
four-hour rest interval in New York. 

The race is open to all types of air­
craft, with handicapping giving all 
pilots a chance of victory in their clas­
sification. 

Prize money now stands at 150,000 
francs (about $33,000) with forty 
pilots already entered, primarily from 
France, Germany, and the US. 

AEROSPACE 
WORLD 

The sponsoring organization, 
called AIR TRANSAT, has organized 
increased search and rescue, weath­
er forecasting, and air traffic control 
procedures over the North Atlantic 
during the race. It is also recruiting 
twin-engine aircraft to help in the su­
pervisional effort, for which it will pay 
fuel costs, landing taxes, and crew 
expenses during the race. Such 
planes would be based at Le Bourget; 
Reykjavik, Iceland ; Narssarssuaq, 
Greenland; Gander, Newfoundland; 
and Bridgeport, Conn. 

For entry blanks or further details, 
contact the General Secretary, AIR 
TRANSAT, No. 83 Boulevard Exel­
mans, 75016 Paris, France. Enclose 
twenty French francs (about $4) for 
mailing expenses. 

* The Air Force Museum, Wright­
Patterson AFB, Ohio, has turned over 
to AFA's Mid Ohio Chapter at Newark 
a World War II V-2 rocket for restora­
tion. 

The committee for the V-2 restora­
tion project is composed of people 
assigned to the Aerospace Guidanc.;e 
and Metrology Center at Newark AFS. 
Thomas C. Jacobs, of the Directorate 
of Maintenance at the base and 
Chapter Vice President, is committee 
chairman. 

Maj. James V. Jeffreys, Directorate 
of Inertial Engineering, is V-2 project 
engineer. Bradley L. Oswalt and Wil­
liam W. Johnson of the Directorate of 
Plans and Programs are project coor­
dinators. Chuck Skidmore, Director­
ate of Metrology, is publicity chair­
man. 

Objective of the project is to restore 
the rocket to the best possible con di-

tion, whether cosmetically or in full 
detail. It will then be put on perma­
nent display at the Museum, bearing a 
plaque explaining the Chapter's con­
tribution. 

Chapter members have a step up if 
they plan to go for complete restora­
tion : Acquired so far have been a 
guidance system from the Army's 
Redstone Arsenal in Alabama; two 
tail sections and a fuel tank from the 
International Space Hall of Fame, Ala­
magordo, N. M.; and a fuel tank from 
White Sands Proving Ground, N. M. 

Historically, the V-2 was the world's 
first combat operational missile. By 
war's end, 4,000 ha<;! dropped on 
Allied cities, inflicting much destruc­
tion and killing thousands. They later 
became the prototype for US and 
Soviet space vehicles and missiles. 

Those wishing to participate in the 
restoration, whether Chapter mem­
bers or not, are invited to call Mr. 
Jacobs at (614) 522-7312 during 
working hours. 

* Events have come full circle. In 
January, Pan American World Air­
ways resumed air service to China, in­
terrupted more than thirty years ago 
with the victory of Communist forces 
on the mainland. 

As the world has changed radically 
since 1949, so have the transports 
Pan Am is using on its US-to-China 
route. In the old days, the famed thir­
ty-two-passenger, 130-mph "China 
Clipper" made the tr ip across the 
Pacific. The Martin M-130flying boats 
required nearly sixty hours and a total 
elapsed time of six days to fly from 
San Francisco to Manila, with stops in 
Honolulu, Midway Island, Wake Is­
land, and Guam. 

Pan Am's new China Clippers-
253-passenger, 560-mph Boeing 
747SP jetliners-fly to Beijing from 
San Francisco with a stop in Tokyo in 
under sixteen hours. 

Initially, the airline has scheduled 
two weekly round-trip flights to the 

INTELUGENCE BRIEFING .•• A ROUNDUP 

According to Foreign Report, published by London's Economist: 
The prospect of the first Republican administration since President 

Eisenhower with the support of a majority In the Senate Is evidently 
causing some concern In the Soviet Union. According to CIA 
sources. the KGB has made its first attempts to penetrate the incom­
ing Reagan Admiri lstration, In response. the CIA has been• giving 
briefings lo all Reagan staff members, from cleaning lad les to policy­
makers, on possible KGB (and other intelligence agency) tactics for 
recruitment and Intelligence gathering. Wh ile this type of aclivity by 
the KGB and its fe llow East European intell igence agencies is to be 
expected, CIA sources are surprlsed al the Intensity of their efforts lo 
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gain a foothold within the new Administration. 
So far, KGB efforts have been concentrated In the key areas ol for­

eign pol icy and military intelligence, In particular, the KGB has been 
trying to find out how nal1onal security information will be handled by 
lhe Reagan Administration The Soviet Embassy has been busy, too, 
trying to establ ish contacts, both professional and soc al. . , . At a 
briefing of more than 200 Reagan staff members, the CIA warned 
them that the KGB is on the lookout for both information and potential 
recruits. 

Reagan has said he will be firm in the face of further Soviet aggres­
sion. The Russians want to know how firm . 
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The new Lear Fan Corp. executive aircraft built almost entirely of lightweight carbon fiber promises exceuem rue, com,e1 vauuI1 at uµu111u111 
speeds. It is the last design achievement of the late inventor William Lear. (See item below.) 

Chinese capital, due to go to three in 
April. Some of these flights are to 
originate at NYC's Kennedy Interna­
tional and also stop in Shanghai be­
fore going on to Beijing, but all will 
operate via Tokyo. 

Pan Am is offering a variety of fares 
on its China flights, ranging from a 
one-way New York-to-Beijing first-

class price of $1,526, to New York-to­
Beijing round-trip group tour fares 
and advance-purchase tickets that 
cost $950. 

The SP in the Boeing 747 designa­
tion stands for "Special Perfor­
mance," meaning the long-range 
capability needed to cover the dis­
tance, say, of 9,014 miles from New 

With the World War II V-2 rocket that they will help restore are, from left, Chuck Skidmore, 
Billie Hartsough, and Tom Jacobs of AFA's Mid Ohio Chapter. The V-2 will then be 
returned lo the Air Force Museum. (See item.) 

AIR FORCE Magazine / March 1981 

York to Beijing, including the various 
stops. 

In the early days, Clippers put down 
in Manila, where passengers trans­
ferred to Sikorsky S-42B transports 
for the hop into Hong Kong and from 
there via China National Aviation 
Corp. aircraft to Shanghai, Canton, 
Peking (now Beijing), Chungking, 
and other prominent mainland cities. 
These journeys might have proved 
long and tedious, but they couldn't 
have been more exotic. 

* The Lear Fan made its maiden 
flight on New Year's Day and its 
manufacturer, Lear Fan Corp., has 
high hopes for the new executive air­
craft. 

The aircraft is revolutionary in at 
least orie sense: It is built almost en­
tirely of lightweight carbon fiber (see 
photo of prototype). 

The Fan is powered by two Pratt & 
Whitney PT-6 650 shp turboprop en­
gines driving a single pusher prop 
that will provide, according to the 
company, near-jet optimum speeds 
of 360 mph and range of 2,300 miles 
(3,701 km). The eight-seat Fan will ex­
pend about one-fifth the fuel of a 
comparable business jet. 

The new aircraft is "the last and 
perhaps culminating design achieve­
ment" of aviation pioneer and inven­
tor William Lear, who died in 1978. 
Work began on the Fan in 1977. 
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You've met Litton's Advanced Electronic Systems Group. 
Now learn about our most provocative component. 
It's not the simple will to win . It's more basic than that. • 
It's the matter of pride. Mellonics 
We take pride in designing better products, better systems, Mellonics continues as a major deve loper of 
in conceiving more imaginative, inventive solutions, and in softwa re, data processing , systems engineering. 
improving on previous excellence. analytical services, training and field engineering 

support to government, industry and international 

Guidance and Control Systems 
Guidance and Control Systems continues to 
strengthen its position as world leader in both the 
development and production of inertial navigation 
and guidance equipment for aircraft and missiles. 
• Cruise Missiles 

We have delivered 115 LN-35 production gllid­
ance sets ror the Do□ Cruise Missile project. 
These and subsequent LN-35 guidance sets 
will be deployed on cruise missiles throughout 
the U.S. Air Force and U.S. Navy surface and 
submarine forces_ 

• Standard Navigation 
Our LN-39 Inertial Navigation Unit was selected 
tor the USAF Standard Inertial Navigation pro­
gram with Immediate application for the A-10 
aircraft. 

Our large-scale production of sophisticated. high­
technology products is supported by an aggressive 
R&D philosophy which investigates possible future 
product applications, currently typified by two 
successful lines of development. 
• Strapdown Inertial Systems 

The LR-80 strapdown AHRS has been selected for 
the U.S. Army Advanced Attack Helicopter, the 
AH-64A . Our small LP-81 str~pdown Inertial mea­
surement unit has been selected for the u. S. Navy 
ADCAP MK-48 Torpedo. 

• Ring Laser Gyro 
Our family ol Ring Laser G.yros, range in size from 
lhe high-accuracy 28 cm gyro to the ultra-small 6 
cm gyro . Litton was recently selected by the Naval 
Weapons Center, China Lake for the Ring Laser 
Gyro Alternate Source, Phase Two program : Our 
high accuracy 28 cm path length gyro will soon be 
in service onboard the Airbus A-310. 

clients. Typically: 
• Telemetry. tracking and commanding software to 

provide real-time control and monitoring of 
spacecraft 

• High technology engineering support se rvices to 
DoD agencies ; training, weapons system test!ng, 
doctrine evaluation , sys!em deployment studies 
and mission-specific scientific support 

• Sophisticated lull-service Computer Center to 
support both government and lndu~try, This 
Center provides both lnwactlve and batch pro­
cessing services supported by a lull range of 
software packages available for custonier use, an 
extensive data entry capability and customer­
oriented analyst support 

• "Total capability" development of software fo r 
government and industry. Our staff provides q ual­
ity software on time and with in schedule and cost 
constraints. 

Litton q1J 



.ero Products 
/J~ro Products is a world leader in the design , de­
velopment and application of commercial Inertia l 
"J avigati on Systems and Omega Navigat ion 
System s. 
• Customers include more than 98 airlines 
• Over 3000 Omega navigation systems world-wide 

Unique applications include : 
• Integrated Track Guidance Systems (ITGS) for 

pho to grammet ry and spray ing with high ­
precision lane flying capability 

• INS-based Flight Inspect ion System provides 
real-time inflight inspection of radio navigation 
aids including ILS , 

Aero Products is deeply committed to research and 
development of new-generation avionics, including 
I rn advanced display panels, Strapdown Inertial 
Systems and Ring Laser Gyro Technology. Our 

,_LTN-90 ring laser gyro INS has been selected by 
Airbus Industries for their new A-310 aircraft. 

Data Systems 
Data Systems is one of the wo rld 's foremost 
manufacturers of military electronic systems for 
,ommand and control data processing , display, 
weapons control , electronic identification , and 
.jigital communications . 
• TACFIRE provides automation for the U.S Army 

artillery fire control center 
• MISSILE MINDER provides automation for U.S. 

Army artillery ground-to-air missiles 

• TACTICAL AIR OPERATIONS CENTER (TAOC) 
provides the U.S. Marine Corps with automation 
of their total Air Defense System 

Data Systems is completely responsible for the 
electronics suite on the Spruance Class (DD-963) 
Destroyer and the LHA general-purpose amphibi­
ous assault ships . Our new C3 family of battery­
powered , hand-held intelligent digital terminals 
advance the state-of-the-art in communications . 
and are used for composing, editing , transmitting , 
receiving and disp laying multi -color messages 
and graphics 

Datalog 
DATALOG aggressively maintains world leadership 
in the research , development, and production 
of sophist icated graphic data transm ission / 
reproduction equipment and systems: 
• AN I UXC-4 TACTICAL DIGITAL FACSIMILE (TDF) 

Developed under NAVELEX management, under 
the auspices of the Joint Tactical Communications 
Office (TRI-TAC) for multi-service use. 

• FASTFAX/2000 
A subminute , secure, digital facsimile transceiver 
terminal , interoperable with the ANI UXC-4 

• OVERLAY GENERATOR 
To produce multi-color transparent map overlays 

• POLICEFAX SYSTEMS 
To transmit and receive fingerprints and criminal 
data rapidly and accurately. 

Non-impact, high-speed digital electronic line 
printers fulfill dual requirements of portability and 
ruggedness . These printers are used In the TACFIRE 
Art illery Fire Direction System and other key DoD 
programs. 

Amecom 
Amecom continues its leadership role in electronic 
support and electronic warfare systems. 
• Development and deployment of the AN/ ALR-59 

Passive Detection System on the US Navy's E-2C 
aircraft 

• AN /BLD-1 Passive Shipboard System 
• ANIALQ-125 Tactical Electronic Reconnaissance 

(TEREC) for the USAF RF-4C aircraft. 
Amecom applies modern Time Division Multiplex 
communications and advanced microprocessor 
technology to solve complex air traffic control com­
munication requirements. 
• The Amecom 3080 Integrated Communications 

Switching System is in production for FAA and 
other national aviation agencies . 

Our shipboard High Frequency communications 
systems are onboard: 
• Spruance Class destroyer (DD-963) 
• Kidd Class guided missile destroyer (DDG-993) 
• Ticonderoga Class guided missile cruiser (CG-47) 
Amecom ·s success in the totally integrated systems 
method of design and implementation of shipboard 
communications results in the optimization of com­
munications systems for all size naval platforms. 

lity; a matter of Litton pride 



According to the company, the 
six-passenger Fan has a maximum 
ramp weight of 7,250 pounds (3,288 
kg) and will burn about forty gallons 
of fuel an hour. 

The smoothness of the plane's 
molded composite construction and 
the installation of engines in the 
fuselage also help to reduce drag. 

According to Lear Fan, orders have 
al ready been placed for 175 aircraft 
priced at $1.6 million each. The com­
pany has production capacity for 250 
units a year. Union Carbide Corp. will 
supply the carbon fiber. 

* More than 2,000 have registered in 
the competition to design a memorial 
to the veterans and dead of the Viet­
nam War, probably a record for public 
design competitions. 

The registrants hail from all across 
the country and include factory work­
ers, policemen, students, and the like, 
as well as such professionals as 
sculptors and graphic artists. Their 
entries will be judged in April by a dis­
tinguished panel of architects and 
others. 

The memorial is to be erected on 
a two-acre site in Constitution Gar­
dens, near the Lincoln Memorial, in 
the nation's capital. The main design 
stricture is that the memorial have in­
scribed on it the names of the 57,000 
Americans who died in Southeast , 
Asia. 

Jan C. Scruggs, president of the 
fund sponsoring the memorial, said 
that so far $800,000 of the $3 million 
needed to complete the project has 
been received through contributions. 
The memorial will make no political 
statement regarding the war, Mr. 
Scruggs said. 

Send tax-exempt donations to the 
Vietnam Veterans Memorial Fund, 
P. 0. Box 37240, Washington, D. C. 
20013. 

* A new flame-resistant material 
called "polyimide resilient foam" has 
been developed under a joint NASA/ 
FAA program aimed at decreasing 
threats to passengers and crew in the 
wake of survivable plane crashes. 

The polyimide foam is seen as a 
likely substitute for the polyurethane 
used in seat cushions, the bulk of 
flammable material in airliner in­
teriors. Polyurethane releases highly 
toxic gases and smoke when it burns, 
major causes of death in post-crash 
fires. 

By varying ingredients, the new 
polyimide material hardens, and thus 
could be used as lightweight wall­
board or even high-strength floor 
panels. These could act as thermal 
barriers, reducing heat transfer and 
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preventing other flammable materials 
from igniting, officials said. 

They also visualize use of the new 
material in the interiors of such sur­
face transport as buses, automobiles, 
and trains. 

Not only is the foam safer, say 
NASA officials, but fifty percent light­
er-a desirable feature in these days 
of increasing energy costs. 

Double seats padded with the new 
material are to undergo fire tests at 
FAA's Technical Center, Atlantic City, 
N. J. 

Aircraft manufacturers have long 
sought improved fire-resistant mate­
rials, but those developed by NASA 
for Apollo and Skylab lacked durabil­
ity, were not commercially available, 
or were too costly to produce. The 
polyimide foam, developed for NASA 
by International Harvester's Solar Di­
vision, will go into limited production 
this year. 

* A new law has raised the age limit 
for those applying for AFROTC schol­
arships through the Airman Schol­
arship and Commissioning Program. 
The law also enables some active­
duty applicants to apply for AFROTC 
two-year scholarships as part of the 
Airman Early Release Commission­
ing Program. 

Previously, applicants had to be 
able to be commissioned before age 
twenty-five on June 30 of a particular 
year. Public Law 96-357 now allows 
scholarship applicants who have 
served on active duty in the armed 
forces to exceed the age limit by a 
period equal to that served, but only if 
commissioning can occur before age 
twenty-nine on June 30 of the calen­
dar year. 

Current or former military person­
nel who are pilot or navigator appli­
cants must be able to be commis­
sioned and enter undergraduate 
flying training before age twenty­
seven and one-half. 

The scholarship and commission­
ing program allows airmen to com­
pete for AFROTC four-year schol­
arships. If selected, an airman is re­
leased from active duty to enter a col­
lege or university and enroll in its 
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The Space Shuttle Orbiter and its launch 
apparatus on its way to Pad 39A at the 
Kennedy Space Center in Florida. Snags 
have once again delayed the first flight 
until April. 

AFROTC program. On earning a de­
gree, he or she is commissioned with 
a minimum four-year commitment. 

The Airman Early Release Commis­
sioning Program is designed for 
those who will be less than thirty-five 
when commissioned. Applicants 
must be able to complete degree re­
quirements within two academic 
years. 

AFROTC scholarships provide full 
tuition, books, and most fees, plus 
$100 a month stipend during the 
usual ten-month academic year. 
Competitively awarded, most schol­
arships go to majors in scientific, en­
gineering, or technical disciplines. 

Contact Office of Public Affairs, 
AFROTC, Maxwell AFB, Ala. 36112, 
AUTOVON 875-2825, or base educa­
tion office. 

* Three F-4G "Wild Weasel" Squad­
rons of the 35th Tactical Fighter 
Wing, George AFB, Calif., will be spun 
off to form the 37th TFW. 

The 35th will retain the 21st and 
39th Tactical Fighter Squadrons and 
the 20th Tactical Fighter Training 
Squadron, all flying the F-4E. The last 
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will cont inue t raining German air­
crew. 

The new 37th TFW will consist of 
the combat-ready 561st and 563d 
Tactical Fighter Squadrons and the 
562d Tactical Fighter Training 
Squadron. " Wild Weasels " seek out 
and destroy enemy SAM sites. 

planet Saturn and its huge moon 
Titan, the largest satellite in the solar 
system. 

Creation of the new wing will add 
about 100 manning slots, and ex­
isting facilities will be used 10 support 
the two-wing structure at George. 

* NASA has approved the continua­
tion of the Voyager-2 space probe on 
a trajectory that will take it to Uranus 
in 1986 after the Saturn fly-past this 
summer. 

* NEWS NOTES-DoD has set 1990 
as the goal for converting specifica­
tions and standards to metric dimen­
sions throughout the defense agency 
and within defense contracts. To this 
end, DoD's Acquisitions Policy Office 
has issued guidelines entitled "Guid­
ance for Using Metric Units of Mea­
surement in Preparing Standardiza­
tion Documents." 

The Uranus encounter will give 
earth its first close look at the planet, 
the seventh outward from the sun and 
twice as far from the sun as Saturn. A 
grim, frozen world, Uranus could be 
likened to the ice planet in the film 
The Empire Strikes Back-but one on 
which even a bear-monster couldn 't 

Died: Col. Leon Booth, USAF 
(Ret.), an active-duty and civilian pub­
lic affairs officer of long standing, of 
cancer in Washington, D. C., in Janu­
ary. He was seventy-four. 

Died: Donald W. Douglas, famed 
aircraft designer who led commercial 
aviation into the Jet Age, in Palm 
Springs, Calif., in February. He was 
eighty-eight. 

Died: Former Rep. Olin E. "Tiger" 
- -----------~-1..s..•a.cLI.Le~ex.). a World War II h~e~ro~~~~ 

and -thirty-two-year veteran of Con-Voyager-2 will pass Uranus at a dis­
tance of 66,000 miles (107,000 km) 
and take measurements and photo­
graphs on its way toward a possible 
encounter with Neptune. Its sister 
ship, Voyager-1, recently provided a 
historical close-up of the ringed 

gress who was a strong advocate of 
veterans' benefits, US space activi-
ties, and national defense, of heart 
failure in Washington, D. C., in Janu-
ary. The long-time AFA member was 
seventy. ■ 

NASA to Build Man-Vehicle Systems Research Facility 

N:AS:A pians te bul ld e llrst-01,a-klnd avialton human aGtors research simulat,~m 
fac ility at its Ames aeseafch Center a1 Mountain Vlew Calif. 

Desi.gnet!l tor study of lnterect10n between fli!!lht c~ews. their aircraft. and air raffle 
c0n1rol, he Man-Vehlele ~ystems Researeh Fa1:; lily wfll petm research not previous I 
posslbte 1n existing NASA fll!!lht simulaters. These are used primarily In aer0nau1ica1 
rather than human-engineering research. 

The $7.5 mil lien duf;ll•siml.llater laciltty. scheduled fe>r comptetlon in 1983, Is "to give 
scientists their first opportunity to probe psychological factors in the little-understood. 
highly complex relationship between pilots. crew members, and their aircraft. as well 
as aircraft of the future, " officials said 

One of the dual simulators will be a replica of a current transport aircraft cockpit. 
complete with flight engitneer's stati0A, fll.mht display, and ccntrel systems. The other 
will represent a future transport, irroor~rarln!il advanced-technole![ly flighl conrrels, 
displays. and other flight-deck systems 10 test kir human tactots related to the newest 
av allon technolo'!i!Y 

l'he simulation is to.depict dusk or night, other aircraft. fog . clouds . and other weather 
conditions. A mock Air Traffic Control Facility will complete the realistic simulation. 
which will be able to introduce such problems as turbulence. air traffic. fog. or mechan­
ical failure . 

un~er laeoratory c0ndltions. soient1sts will be able 10 study lhe real-wertd probl!:lrns 
afrerews ha.ve (:\)lperlenee'd and 10ld abOut ane>nymously under the Avia\ton Sall;!ty Re• 
p0rtiA!lJ System, established In 1976 and run by NASA f~r the FAA. Previ<!>Us studies 
have fndicated that J;,urnan error J:)leys a part in ab0ut eiwity perc.e@t 0f all avla11on 
accidents, • 

Using the new facility, scientists will study how decisions are made in the cockpit 
and how aircraft captains manage such resources as time and people during critical 
moments 

One area already slated for investigation is the effect that automation might have in 
eroding flying skills. 

Another will center on tests of human as we ll as engineering factors in regard to 
advanced-technology displays, controls, and other instrumentation. As crowded air­
space forces planes closer together, researchers will be testing new instruments de­
signed for aviation safety 
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DURING Christmas 1979, one of 
the clergy visiting Col. Thomas 

E. Schaefer, then a hostage in Iran, 
gave him a letter from his wife. He 
doesn't recall her exact words, but 
it told him she was being ''most ade­
quately taken care of by the Air 
Force," and that he wasn't to wor­
ry. '' And then when I got back, I 
found it was even better than that,'' 
Colonel Schaefer said. 

He is one of three USAF officers 
who were among the fifty-two 
Americans forced into almost fif­
teen months of captivity after the 
American Embassy in Tehran was 
seized on November 4, 1979. The 
other two USAF officers are Lt. 
Col. (Col. selectee) David M. Roed­
er and Capt. Paul M. Needham. 

Many Air Force people played 
important roles in the approximate­
ly eight days it took first to bring and 
then welcome the fifty-two Amer­
icans home. Two Military Airlift 
Command C-9 Nightingales from 
the 55th Aeromedical Airlift Squad­
ron at Rhein-Main AB in Germany 
flew the returnees from Algeria. A 
C-137, the type that flies the Presi­
dent, landed the returnees in New 
York, courtesy of the 89th Military 
Airlift Wing at Andrews AFB, Md. 
Other Andrews crews and airplanes 
brought the former hostages and 
their families to Washington, D. C., 
for their welcome by President 
Reagan. 

Other activities on the ground at 

Three of the hostages seized by the Iranians in November 1979 were Air Force 
officers. For them-and for their families-USAF support began right after the 
US Embassy in Tehran was overrun. It was a quiet demonstration behind the 
scenes of the . . 

Ca.1•· Air 
forlts Own 
BY MAJ. THOMAS L. SACK, USAF 
CONTRIBUTING EDITOR 

One hug says it all. At Andrews AFB, ,Md., 
the sister of Lt. Col. (Col . selectee) David 
M. Roeder welcomes him home after 
his ordeal in Iran. 

~ 
.9 

l 

~ L..--......... -----1 .... 

Lt. Col. David M. Roeder, left, and Col. 
Thomas E. Schaefer raise their arms 
triumphantly as they deplane at Andrews 
AFB, Md. 

Rhein-Main and at the USAF Hos­
pital at nearby Wiesbaden and at 
Andrews were less visible, such as 
the support by five Air Force Com­
munications Command units sta­
tioned in Germany. These units in­
stalled hundreds of phones, strung 
miles of phone lines, and put in 
additional switchboards to meet 
communication needs. For the hos­
tages there were fifty-two phones, 
one for each. More than 900 news 
people found support, as did former 
President Carter and hordes of gov­
ernment officials. The communica­
tions people ulsu helped activate 
microwave links that allowed Jive 
television coverage to be broadcast 
back to the US. 

USAF Helps Early 
Vice President George Bush and Mrs. Bush, h_eading the receiving line of dignitaries, here 
welcome Col. Thomas E. Schaefer and his wife, Anita. 

The Air Force actually entered 
the picture even before its three 
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A Leader in Geotechnical and Environmental 
Consulting Has Changed Its Name To: 

The management team that built Fugro, Inc. into one 
of the five largest geotechnical firms in the U.S. in 
1 0 years has bought out the interests of its Holland­
based owners. The new name of the company: 
The Earth Technology Corporation - Ertec. 

Management: Jack J. Schoustra, chairman and 
chief executive officer, and all key officers and staff 
remain with the company. 

Services: Geotechnical, Earthquake and Mining 
Engineering • Geology, Geophysics and 
Geohydrology • Photogrammetry and Remote 
Sensing • Environmental Studies 

Consultants to: Petroleum and Mining Companies • 
Architect-Engineers and Constructors • Utilities • 
Government 

Offices: Ertec employs 450 professionals and 
support personnel in offices at Long Beach, 
California/ Houston, Texas/ Seattle, Washington/ 
Golden, Colorado/ Taipei, Taiwan/ Somerset, 
New Jersey/ Phoenix, Arizona/ Anchorage, Alaska 

The Earth Technology Corporation 

Headquarters: 3777 Long Beach Blvd., Long Beach, CA 90807, 
Telephone: (213) 595-6611 



members became hostages in Iran. 
Located in the basement of the 

Pentagon is the USAF Personnel 
Readiness Center. When Air Force 
people become involved in a con-

>-
tingency anywhere in the world, the ~ e PRC, as an adjunct of the Air Force a. 

Combat Operations Staff, gets in- ~ 
volved. When revolutionary activ­
ity started building in Iran, the PRC 
and the Air F~rce Manpower and ~ 
Personnel Center (AFMPC) at Ran-- & 
dolph AFB, Tex., assisted those ; 
USAF members who, with others, 1 

were being withdrawn from Iran. 
With the storming of the US 

Embassy, support for the families 
intensified, explained Col. Gene 
Taylor, Chief of the Division in Per­
sonnel Plans that runs the PRC. His 
office established the policy and 
planning procedures that other ele­
ments of the Air Force were to fol­
low in dealing with the families. The 
PRC becam~ the Air Force poin! of 
contact for the Joint Staff, the 
Office of the Secretary of Defense, 
the State Department's Iran Work­
ing Group, and those offices helping 
hostage families from other ser­
vices. Direct contact with the fami­
lies was maintained by the Person­
nel Operations Center at AFMPC. 

By February 1980, the three 
USAF hostages were officially de­
clared "detained." This allowed 
USAF's Casualty Assistance Cen­
ter at AFMPC to enter the picture, 
increasing the amount of assistance 
that could be given to the three 
families. In April, the CAC would 
become further involved in the Iran 
events, helping the families of those 

Col. Thomas E. Schaefer embraces his 
wife during their arrival at Andrews. 

airmen killed in the aborted rescue 
attempt. 

Kinds of Help 
What kinds of help did the fami­

lies of the three hostages receive? 
Some ofit followed a set routine, as 
required in such cases. Much of it 
wasbase~d on individual famfly 
needs, including access to a toll-free 
number allowing families to contact 
the Casualty Assistance Center for 
help any time day or night. Regional 
Veterans Administration officials, 
accompanied by casualty assis­
tance officers from Bolling and 
Offutt AFBs, visited the families to 
explain special entitlements. 

For the State Department meet­
ings and when the hostages came 
home, Air Force travel escorts for 
the families, preparation of orders, 
transportation, and lodging were all 
taken care of by the casualty assis­
tance people. 

The AF Accounting and Finance 

Center in Denver maintained the 
pay accounts for each of the three 
officers. Upon their return, they 
were given pay information packets 
explaining how their accounts were 
managed (allotments were started 
for one man to pay his mortgage and 
some routine bills) and itemizing the 
amount due each officer. 

Other types of help are a tribute 
to how well the Air Force looked 
after the interests of its people. 
Lieutenant Colonel Roeder's name 
was purposely kept off the pub­
lished list of colonel selectees to 
avoid antagonizing his Iranian cap­
tors. After Colonel Roeder arrived 
in Wiesbaden, at first he couldn't 
get his family by telephone, because 
he was competing with too many 
well-wishers who were calling his 
home. To solve the problem, the 
folks in the PRC had another phone 
installed in the Roeder home in a 
matter of hours. Earlier, as events 

- began fo move qmcKiy ror remrn 0 1 

the hostages, it became harder and 
harder to reach the tamllies. Each 
was loaned a telephone beeper, 
and when it beeped, a family knew 
to contact the PRC for information. 

These are just samplings of the 
USAF effort on behalf of the hos­
tages and their families. Many other 
Air Force offices and people con­
tributed, as did many family friends. 
They worked behind the scenes and 
for the most part will go unheralded. 
It will be remembered, though, as 
the kind of effort that sustained the 
faith of the three former hostages 
and demonstrates that the Air Force 
in fact takes care of its own! ■ 

Well-wishers line the Andrews AFB flight line. Reflecting on his experiences, Colonel Schaefer remarked during a recent interview, "The 
fifty-two of us are not heroes-the heroes are the wives and the families ." 
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It is a fact tnat tactics in wartime will increasingly be 
to immobilize air bases, and in one fell swoop to eliminate 
the enemys capacity to retaliate. 

Because when you wreck a runway, you virtually disable 
a nations tactical, conventional airplanes. If they're on the 
ground, they can't get off. If they're in the air, they can't get 
home. 

The vertical/short take-off AV-8B, however, is no 
conventional airplane. It is powered by a Rolls-Royce Pegasus 
vectored-thrust engine. And has a higher survival rate than 
most. It can take off quickly, and land on a space just 75 feet 
square. It can operate from a flight deck, a road, a grassx field 
.. . and a bombed-out air base. ROLLS 

So, in a war, the AV-8B could be your only military [D) 
'plane left operational at air bases in the combat zone. ff\\ 
ROLLS-ROYCE INC, 375 PARK AVENUE, NEW YORK, NEW YORK 10152. ROYCE 



What Could the U.S. Navy 
Possibly Have in Common With the Air force? 

A Quest for Operational Improvements 
Through Fuel-Conserving 

Centralized Facility Aircraft Support Systems. 
Let us show you how you can greatly reduce your operating expenses 

with our well-established systems - engineered to your specific applications. 

CENTRALIZED AIRCRAFT SUPPORT SYSTEMS 

Air Start • Air Conditioning • Ground Power 

More than 20 years experience in manufacturing, 
service and support of these systems. 

~[n)@~ 207 40 Marilla St. • P.O. Box 532 • Chatsworth, Calif 91311 
SYSTEMS, INC. 

FSCM 57931 • Telex No. 69-1548 • AERO CHAT· (213) 341-3436 • Coble Address ~li@W 



Soviet .Aerospace Almanac 1981 
Any pragmatic assessment of Soviet intentions in the forelgn policy and military fields must start 

with an analysis of what Moscow does, rather thah what its propagandists say. The central message 
that is being delivered by overt and covert Soviet actions is crystal-clear: The single most Important 

mi litary fact of life for the Un ited States today, and Into the decade of the 1980s. Is the massiv'e 
and continuing growth in Soviet military capability. 

The 's 
Total Military 

• ......... tty 
BY EDGAR ULSAMER, SENIOR EDITOR {POLICY & TECHNOLOGY) 

ONE OF the most illuminating tutorials on the inner 
workings of the Soviet system was held last year 

before the House Select Committee on Intelligence. 
Arkady Shevchenko, a oviet career diplomat who for 
several years wa lhe personal advisor of Foreign Mini -
ter Andrei Gromyko and who at the time ofhi defection 
held the rank of ambassador plenipotentiary while serv­
ing as the UN's Under Secretary General; told the com­
mittee: ' 'The longer I served in the Soviet diplomatic 
. ervice and the higher l ro , the more I aw the 
Mach iavellian duplicity and fraud in Soviet foreign poli­
cy, and the more I was convinced that it was not a policy 
of peace but a policy of aggression, expan ion, and en­
slavement of other people. Terming detente a conve­
nient camouflage for ruthless Soviet power politics, he 
said the USSR is "engaged in an armaments program 
more rapid and intensive than any since Hitler's arma­
ment of Germany before the Second World War." 

The Soviet Union clearly approaches its immutable 
central objective of global hegemony-meaning at a 
very minimum the imposition of a Pax Sovietict1 on the 
world-in a Ciau ewitzian fa hion through the integra­
tion , orchestration , and flexible application of all 
politico-military tool . Military power, of cour e, is the 
paramount element of that arsenal. The fact that Soviet 
defense pending in the view of US Sovietologisls now 
ab orb about twenty percent of the USSR's Gro 
National Product (GNP), compared with less than six 
percent in the case of this country i alarming although 
not surprising. More ominous-and quite urprising-i 
a new development. Superimposed on the Soviet Union 
outproducing, outgunoing, and outmanning the US mi li ­
tarily, thi development pre age a broad reorientation 
and reorganization of the Soviet Armed Forces that 
couJd multiply Mo cow's military capabitities in the 
1980 . While the makeup of the Soviet Armed Force 
has undergone ignificant changes since the found ing of 
the Red Army in J 918', ii Hie has changed io their doctri­
naire character and the ba ic burden impo ed by re-
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strictive and distrustful Communist ideology. But there 
is considerable evidence suggesting that the Soviet 
Armed Forces are on the verge-and may have already 
entered into-an era of fundamental reorganization and 
reorientation. 

At the hub of the transition from Communist ortho­
doxy to streamlined pragmatism are two of the Soviet 
Union's most dynamic and nondoctrinaire personali­
ties, Defense Minister and Marshal of the Soviet Union 
Dmitriy Fedorovich Ustinov and First Deputy Defense 
Mi nister and Mar hal of the Soviet Union Nikolai 
Va ilyevich Ogarkov. While it is probably premature to 
make definite as e ments of the reason behind and the 
full ultimate scope of this reorientation, analysts of 
Soviet military thinking tend to believe that several prin­
cipal factors provide impetus for these changes. A 
maturing weapon technologies in the Soviet Union­
and elsewhere-tend to favor multirole over dedicated, 
single-pu 6 e y tem , force focused on narrow mi -
ion areas represent a le s than prudent u e of resource 

and manpower. The latter point i critical because de­
mographic trend in the Soviet Union are transforming 
that nat ion from one with a manpower surplus to one 
with a manpower shortage. Another condition is also 
feeding tl).e momentum toward change. More and more 
of the superannuated apparatchiks who rose to top com­
mand rank in the Armed Forces because of their clout 
within the Communist Party rather than military profes­
sionalism are being turned out to pasture and replaced 
by a new breed of dynamic professionals. These rel­
atively young general officers , well educated and eager 
to challenge the status quo, are rattling the cage of 
monolithic, immutable traditionalism by favoring effi­
ciency and effectiveness over stodgy and stale dogma. 

The reorganization of the Soviet Armed Forces seems 
to be headed toward arrangements that vaguely resem­
ble the US pattern of unified, specified commands and 
the creation of autonomous, " purple suit" force's. 
There is no evidence to believe that these changes repre-
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sent "mirror-imaging" of the US. The revamping sug­
gests an approach tailored to Soviet geography and 
objectives. Discernible payoffs include increased readi­
ness, less waste of manpower and materiel, quantum 
jumps in responsiveness and flexibility, and streamlined 
command structures. 

Obviously, the reorientation and reorganization are 
producing both gainers and losers. Among the latter, US 
analysts predict, will be the Strategic Rocket Forces and 
PVO-Strany, the national air defense forces. These 
organizations will probably be relegated initially to the 
function of raising and training personnel in their re­
spective areas of expertise without administering any 
operational forces. Ultimately, they might disappear 
completely. In the case of PVO-Strany, the change is 
likely to result in the transfer of some of its assets to 
Frontal Aviation, one of the three major components of 
Soviet Air Forces. PVO-Strany is considered a major 
target in the revamping process for two reasons. First, 
the greater versatility of the new generation of Soviet 
fighters makes it attractive to use them as main-line sys­
tems of Frontal Aviation, as well as strategic intercep­
tors for homeland defense. Secondly, Soviet military 
planners seem to have recognized that the US bomber 
threat is not what it used to be and does not justify the 
extravagant assignment of personnel and weapon sys­
tems that had been lavished on this mission. With a 
force strength of some 550,000, PVO-Strany at present 
absorbs almost as much manpower as the entire USAF. 

Under the emerging arrangement, the distinction be­
tween strategic and tactical forces becomes blurred. In 
peacetime, command authority over all forces located 
in given areas seems to be shifting to the Military Dis­
trict Commanders. It is not clear how the command 
structure changes in war and periods of crisis except 
that under certain conditions theater commanders 
would acquire considerable autonomy. Although the 
reorganization has not yet reached the lower echelons of 
the Soviet Armed Forces, US analysts believe that 
eventually all levels will be affected. Further, all Soviet 
allies, such as the Warsaw Pact nations as well as the 
growing number of Third World countries that receive 
Soviet military assistance and have Soviet military advi­
sors can be expected to reorganize their Armed Forces 
along the new pattern. 

While it is premature to predict when the transforma­
tion of the Soviet and affiliated forces will be completed, 
US analysts interviewed by AIR FORCE Magazine har­
bor no doubt that the momentum toward total reorga­
nization is unstoppable. The consequence, they believe, 
will be a dramatic magnification of Soviet military 
power. 

Brittleness Portends Mounting Military 
Adventurism 

It is possible that adverse internal political and eco­
nomic trends of major intensity contribute toward 
moves to get "more bang per ruble." It is certain, as Dr. 
Zbigniew Brzezinski, former White House National 
Security Advisor, put it recently, that these trends make 
military power the "main resource available to the 
Soviet leadership for dealing with many domestic as 
well as foreign problems." 
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While it is also possible to argue about the eventual 
consequences of the economic slowdown that continues 
to affect the Soviet Union, there is no question about 
stagnation accentuating the deep gap in the standard of 
living between the privileged elite-mainly military 
and Communist Party leaders-and ordinary Soviet 
citizens. As elitism takes on a more and more unbridled 
nature-vying with if not exceeding the chasm between 
"haves" and "have-nots" of the Czarist era-the incen­
tives for military leaders to perform in order to secure 
their place in the sun become ever more compelling. The 
latest turn on the road to Soviet "egalitarianism," for 
instance, makes it possible for top leaders to bequeath 
their "dachas," luxurious country villas, and the ne 
plus ultra "perks" in Russia, to their families. 

Concurrent with the widening gulf between the 
numerically small upper class and the underprivileged 
masses are demographic shifts within the Soviet Union 
that are causing formidable social pressures, especially 
from the non-Slavic Soviet republics. Dr. Brzezinski 
sagely argues that these two trends "heighten the prob­
ability of East-West confrontation and increase the risks 
of Soviet miscalculation and even war." He suggests 
that "it would be escapist to believe that domestic diffi­
culties by themselves are likely to constrain and moder­
ate Soviet assertiveness abroad." He adds, therefore, 
that Russian power is likely to be injected with increas­
ing frequency into the international anarchy that so 
characterizes this decade. 

There is a surfeit of evidence to back up this conten­
tion of waxing Soviet assertiveness. The insertion of 
Soviet military forces into Afghanistan to prop up a 
shaky satellite represents a fundamental departure from 
past Soviet policy. But this willingness to deviate from 
the stratagem of letting others fight the Kremlin's bat­
tles by no means signals the end of the convenient and 
painless use of surrogate forces . To the contrary, the 
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latter tactic is being refined to achieve unprecedented 
levels of discreet interventionism. In what can be called 
the second stage of the surrogate forc es policy of the 
Soviet Union, the Kremlin is manipulating it s surrogate 
warriors , such as Castro, to raise, train, arm , and con­
trol surrogate forces of their own. 

As Soviet interventionism is being "laundered" by an 
additional tier of surrogates, the Kremlin 's capacity for 
global troublemaking goes up while the risk of expo­
sure-as the behind-the-scenes culprit-goes down. 
The concomitant is an increase in the USSR's ability to 
generate wider chaos in order to divide and conquer the 
Third World. Central and South America, Asia, and 
Africa appear to be the principal areas that Moscow has 
targeted for interventionism by the second tier of its 
surrogate forces. 

The Charade of Peaceful Coexistence 

One of the semantic ''Trojan horses'' that Moscow 
relies on to infiltrate and befuddle free world ideological 
and even military defenses is the term peaceful coexis­
tence. A daring creation of the Soviet ''disinformation ' ' 
apparatu. , the Kremlin ' propagandi ·ts make clear that 
" peacefu l coexi tence between tate wit h dit'Ferenl ·o­
cial y tem not onl y d e not mean peacefu l ideological 
coexi Lenee, but, on the contrary, pre upposes the in­
tensification of the struggle of ideas .'' 

Further, in decoding Soviet political language, it be­
comes obvious quickly that the term "struggle of ideas" 
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extends far beyond its conventional meaning. Indeed, 
the neo-Clausewitzian coloration that Moscow gives the 
term encompasses psychological warfare, subversion, 
and "wars of liberation" involving nations deemed ripe 
for inclusion in the Communist orbit. 

As the CIA's Director for Operations John McMahon 
told the House Select Committee on Intelligence, 
"Clandestine interference in the affairs ofa Third World 
government that bring a pro-Soviet Marxist regime to 
power, or arms delivered to a national Li beration orga­
nization may be defended in Moscow on the grounds of 
promoting the USSR's revolutionary ideals, but the 
Kremlin views such actions also as contributing to the 
defeat of international imperialism and the enhancement 
of the Soviet state's power and influence .' ' A dead give­
away of what lhe Soviet mean by .. 1ruggle of ideas" is 
the very name with which the Polit buro of the Central 
Committee of the Communist Party refers to operations 
of this sort: aktivnyye meropriyatiaya, meaning active 
measures, including paramilitary, blackmail, kidnap­
ping, and forgery operations. 

Active measures, in terms of disinformation and 
covert action, are being carried out, under direct Polit­
buro guidance , by a number of party and government 
nrg:mi7::i tion'< , inr.lwiinr thP. ~P-ntrnl Committee's Inter­
national and International Information Departments 
and Service "A" of the KGB . These organiz;itions , 
according to the CIA, are supervised directly by the 
Politburo and answerable only to the top leadership of 
the Kremlin, to wit , CPSU General Secretary Leonid I. 
Brezhnev and Senior Secretary M.A. Suslov in the case 
of the two Central Committee Departments . Yuriy 
Andropov, a full member of the Politburo, oversees the 
KGB's active measures . This leadership structure 
makes it easy for the Kremlin to integrate foreign pro­
paganda and covert action with the broader goal of 
Soviet power politic . Western detentists wilJ find li ttle 
solace in the fact that the current covert action and pro­
paganda structure did not come into being until March 
1978-in the middle of SALT II-when the Central 
Committee ordered a new propaganda offensive against 
the West. Closely coordinated with its satellites, surro­
gates and subsurrogate • the propaganda/covert action 
apparatus manipulates ome evenly pro-Communi t 
Parties , international front group and " national libera­
tion" movements. 

The Soviet Union's own investment in active mea­
sures is estimated conservatively at about $3 billion per 
year. In addition, according to the CIA, " The Soviets 
have established a worldwide network of agents, orga­
nizations, and facilities [that] is second to none in com­
parison to the major world powers in its size and effec­
tiveness. The Soviets also draw upon the services of 
their East European allies and Cuba to provide finan­
cial, technical, and operational support for plans that 
are formulated by the Moscow Center. Reliable defec­
tor testimony as well as our own observations over the 
years confirm that in certain specialized areas of covert 
action- such as the production of fabricated US gov­
ernment documents-some of the Soviet bloc intelli­
gence services render invaluable aid to their senior part­
ner in the Soviet Union.'' 

A key ingredient of Soviet active measures are forger­
ies ''intended to serve important strategic and tactical 
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object ives of Soviet foreign policy, and they are de­
signed to damage US foreign and defense policies, often 
in very specific ways," according to the Central Intelli­
gence Agency. 

In two recent cases, for instance, Soviet forgers 
directly attributed false and misleading statements to 
the President and Vice President of the United States. 
Recent Soviel fo rgerie fa ll into three groups, according 
to ClA testimony: 'A ingle forge ry a bogu. US Army 
field manual has surfaced in more than twenty coun­
trie around the world and has received ubs tantial 
media attention. Soviet propagandists have exploited it 
repeatedly to support unfounded allegations that the US 
acts as the agent provocateur behind variou foreign ter­
rorists, in particular the Italian Red Brigade. A eries of 
current forgeries, which now totals eight examples, has 
been aimed at compromising the United States in West­
ern Europe and provoking discord in the NA TO 
alliance. . . . Another current series of seven falsifica­
tions has been directed toward undermining our rela­
tions with Egypt and other countries in the Arab 
world." 

One of the key targets of the current Soviet disin­
formation programs is the agreement between the US 
and it NATO allie to m dernize long-range theater 
nuclear force (TNFs). Another perennial ta rget of 
Soviet disinfo rmation in Europe i the deployment by 
the US of enhanc d radiation/reduced bla ·t nuclear 
weapons, colloquially known as the "neutron bomb. " 
In September 1979, for instance, the Chief of the Inter­
national Department of the Hungarian Communist Par­
ty . Jano Berecz , wrote that "the political cam,paign 
against the neutron bomb was one of the mo t ignifi­
canl and mo t ucce ful ince World War U." 

He went on to say: " . . . we have no reason to feel 
satisfied. It was a good program that the European Com­
munist and Workers ' Parties adopted in Berlin three 
years ago, but we think it is in our common interest to 
make greater efforts than so far for the implementation 
ofthi program and for trengthening the anti imperialist 
unity. ' The Soviet Amba actor to The Hague at that 
time was decorated by the CP U in recognition of the 
success of the Dutch Communist Party that-under his 
direction-spearheaded the antineutron bomb cam­
paign. That campaign has been subsumed in the current 
anti-TNF campaign. • 

Another major tool in the Soviet covert action war­
fare arsenal is economic "warfare," meaning the 
preemptive buying and selling of commodities. This is 
being carried out for stockpiling purposes and for de­
nying crucial products to the US. While engaging in 
such activities, Moscow makes sure that it obtain max­
imum advantages for itself as it, for example, deals in 
gold and other scarce materials. 

Broad Military Mission 

The Soviet Armed Force have been given re pon i­
bilitie and ta k by lhe CPSU that exlend beyond the 
tradit ional mi litary mi ion. included are the ere pon­
sibil itie : 

• Defend the USSR as the socialist homeland and en­
sure the decisive and full defeat of any enemy who 
would dare attack the Soviet country. 
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• Ensure favorable international conditions for the 
building of socialism and communism. 

• Ensure together with other socialist countries the 
reliable defense and security of the entire socialist 
camp. 

• Provide support and military assistance to national 
liberation movements. 

The Soviet Union' inve tment in military po'-'(er i 
va. t and growing. At his la ' t press briefing before I.ea v­
ing office , fo rmer Defense Secretary Harold Brown 
announced that the Soviet Union was boosting its mili­
tary power at a massive, relentless pace that exceeded 
the US in output as well as in ve tment by between thirty 
and fifty percent. Over the pa t lwenty year , he added, 
Soviet defense spending grew at an average annual rate 
of between four and five percent. 

Other analysts, including William T. Lee, a respected 
congre ionaJ consultant on Soviet economic activities 
in the military sphere, pegs the increase in total Soviet 
defense expenditures at between six and seven percent 
per year over the past few years. The increase in the rate 
of weapon procurement , in hi ' view. proceed at a yet 
higher rate, averaging more than ten percent annuall y. 
The current Soviet Five-Year Plan ac ording Lo ihis 
est imate , provide for the cumulative proc urement of 
weapons to the tune of at least 400 billion rubles, which 
equates-depending on the formula used-to between 
$300 billion and $500 billion. 

Former Under Secretary of Defense for Research and 
Engineering William J . Perry recently told ongres 
that the U wou ld have to roughly triple the production 
of ordnance to match that of the oviet Union. And 
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Soviet Frontal Aviation consists of about 4,800 modern fixed-wing 
tactica l aircraft, represented by the Su-1 7s (Fitter-HJ above, as well 
as some 5,200 combat helicopters. 

then, he added ' ·a we finally got tho ·e weapons de­
ployed, we would have to double the ize of our peace­
time Army to man those weapons." The difference in 
tactical aircraft production is smal ler than in other cate­
gorie, . However, he said: 'They are producing tactica l 
aircraft at a rate about two time our rate and have been 
[ doing so] for the past ten years. ' ' 

Current assessments of Soviet defense spending, 
force levels, and related i ues may well involve the 
type of gro undere timation that they have in the 
pasl. Whether this i of more than hislorical. and 
academic importance can be debated. To ay that US 
re ' pon e in the past to Soviet weapon buildup wou ld 
have differed had there been more accu rate threat e ti­
mates by the national intelligence e timate (NIE) i 
probabJy a cop out. With all e t imate conta ining e sen­
tially three a se • ment -a low medium, and high fore­
ca t-US defen e spending has failed consistently to re-
pond even to the lowest level even though in many 

ca e the Soviet level of effort was found subsequently 
to have exceeded the high forecast. 

One of the best indicators of the impact of rising 
Soviet defense expenditures on the economy i the rapid 
growth in the hare of weapon procurement in that na­
tion' production of machinery and equipment. That 
share, Mr. Lee told Congres recently, shot up from 
about twenty percent in 1966 to we ll over fifty percent in 
1980. Although it may be ri ky lo foreca t pecific long-
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term trends in Soviet defense spending before the Twen­
ty-sixth Party Congress convenes later this year, there 
is reason to predict that continued rapid growth in de­
fense expenditures-with attendant burdens on the 
Soviet economy-is foreordained. Mr. Lee' s testimony 
before the House Select Committee on Intelligence on 
this point i revealing: "All indications are that the 
Soviet will procure about I 00 major weapon sy tern in 
the I 980s j ust as they have done in [ea h of] the pa t 
two decades . Some of the y terns in production, uch 
as the Alpha-class submarine , are extremely expensive. 
Some of the systems under development, such as the 
advanced Foxbat interceptor, will be very expensive to 
produce.'' 

The main thrust of Soviet defense programs in the 
1980s, he suggested , will be in strategic defense sys­
tems , simply because the Soviets already have realized 
most of the damage-limiting potential of strategic offen­
sive systems. The big gap between Soviet war-fighting 
requirement and capabilitie involve defen ive y -
tern of various kind , from crui e mis ile defen e and 
ballistic missile defense to antisubmarine warfare. It is 
probable , therefore, that the Soviet will break out of 
the SALT I ABM Treaty in the mid-J980s, according to 
Mr T .r:r: . The Soviets are likelv to modernize the Mos­
cow ABM defenses-currently consisting of sixty-four 
launchers , rather than the 100 allowed by the treaty­
and then go on to nationwide BMD deployments, he 
predicts. 

Dr. Brown, in his final Annual Defense Report to 
Congress , stated that the " Soviet commitment of mas­
sive resources to defense has produced significant gains 
in military capabilities across the board. Their strategic 
nuclear arsenal now includes both ICBMs that are suffi­
cient in numbers and accuracy to pose a serious threat to 
our land-based missile silos , and a ballistic missile sub­
marine fleet that is much larger and more capable than in 
the past , Their long-range theater nuclear fo rces of spe­
cial concern in Europe , have been greatly augmented by 
the MIRVed SS-20 missile and the Backfire bomber. 
Their navy is no longer merely a coastal patrolforce, but 
now possesses con iderable and growing ea control 
and power projection capabilities. Their ground forces 
can deliver more fi repower, with greater mobili ty than 
ever before, and their capability to conduct chemical 
warfare (CW) continues to grow at an alarming rate ." 

Dr. Brown warned that "this robust growth in mili­
tary power yields potential benefits for the Soviets in at 
lea t two way : in any number of scenarios it could al­
ter the outcome of a war, and a important . . . this aug­
mented military power, if not offset by our collective 
efforts, could translate into enhanced political power for 
the Soviets in situations short of war." 

The outlook for the 1980s, he told Congress, "is that 
the Soviets will continue to rely on their growing mili­
tary might to enhance their international political lever­
age. In Europe, they confront the We t with both the 
carrot of the tangible reward of detente (cross-border 
visits and expanded trade, including sale of Soviet oil 
and gas for example) and the tick of a powerful, mod­
ern Warsaw Pact fighting force configured and deployed 
for a possible attack across the NATO-Pact borders. In 
Africa and in Latin America, they continue to use their 
various surrogates to exploit local tensions and to chal-
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Soviet general-purpose forces are being modernized by the 
expansion of both division and nondivisional artillery, with 
emphasis on such self-propelled weapons as the 122-mm 
howitzer depicted here. 

lenge the stability of nations and regions that are of in­
terest to us. In Southwest Asia and the Persian Gulf re­
gion, Soviet military power looms larger and nearer than 
ever before. In the Far East, North Korea remains a 
regional power and threat, and Vietnam has already be­
come au extended arm for Soviet naval power." 

Quantitative and Qualitative 
Superiority 

Although Soviet propagandists don't admit it, CPSU 
directives promote quantitative and qualitative superi­
ority over the US in weapons development and procure­
ment. Toward this end, the Soviet leadership is willing 
to spend an inordinately high portion of its GNP on de­
fense. The tangible evidence underlying this conclusion 
is too overwhelming to be seriously contested even 
though there are disputes within the intelligence com­
munity over whether the share of GNP devoted to mili­
tary matters is more or less than twenty percent . 

Equally clear is the fact that precipitous decl ines in 
the overall Soviet economic picture seem to have had no 
effect on defense spending in the past. ln all likelihood, 
therefore, CIA forecasts about energy and economic 
crise in the Soviet Union during th.i decade will not 
appreciably affect the programmed growth in military 
investments. 

The contention by the Joint Chiefs of Staff that the 
USSR is outgunning, outmanning, and outproducing 
this country can be made palpable by truly ominou gen­
eral-purpose force stati tics: The USSR leads this coun­
try in military manpower 4,400,000 to 2,000,000; in 
tanks 50,000 to 10,500; in artillery 40,700 to 18,000; and 
in major warships 523 to 260. 

As former Defense Secretary Melvin Laird has point-
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ed out, "When one compares overall US modernization 
trends with those of the Soviet Union in the area of con­
ventional forces, one is led to [the conclusion that] US 
capabilities are declining relative to those of the Rus­
sians. Not only do they have a larger force structure 
now, they will have an even larger one in the future. 
Over the past seven years, the Soviets have introduced 
into their conventional forces four new classes of tacti­
cal fighters and a new class each of tanks, armored per­
sonnel carriers, sea control aircraft carriers, and 
amphibious ships. They have produced one new attack 
submarine per month (we produce one per year). Be-
tween now and 1985 , the Soviets will begin construction , 
of three nuclear-powered aircraft carriers, complete a 
class of32,000-ton cruisers, replace the forward edge of 
their armored force in Central Europe with a more 
heavily armed and heavily armored tank, and increase 
significantly their arsenal of surface-to-surface mis­
siles." 

Dr. Perry illustrated the deteriorating balance in the 
two countries' tank production and inventory when he 
told Congress that the Soviet Union will be producing its 
newest tank, the T-80, at a rate of2,000 units per year, or 
twice the number of tanks that the Pentagon hopes the 
US will produce annually during the same period. The 
Soviet T-72 tank, in the view of US analysts, is the best 
operational weapon system of its kind at this time. Yet 
the Soviets are making this tank available to their satel­
lites and for foreign military sales. The USSR, there­
fore, developed a follow-on system of superior perfor­
mance, the T-80, that initially at least will be reserved 
for use by Soviet forces only. 

The move toward qualitative and quantitative superi­
ority is manifest also in the field of tactical airpower. 
Not only is the Soviet Union producing tactical aircraft 
at a rate of about 1,150 units per year-compared to 
about 500 such aircraft for USAF and the US Navy com-
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bined-but their quality is approaching US levels . Var­
ious versions of the MiG-23, the modified MiG-25, and 
the MiG-27 according to Dr. Perry, "are not modeled 
on the simple straightforward design of the MiG-19 
and MiG-21. They are ophist icated, very capable air­
planes. As a re ulL. the narrow pe1formance edge that 
the mo t modern US designs hold over their Soviet 
counterparts might prove insufficient to "compensate 
for the numerical advantage of Soviet Air Forces.'' Pen­
tagon intelligence analysts predict a production run for 
the multirole MiG-23 well in excess of that of the F-4, of 
which more than 5,000 have been built to date. 

While there .is circumstantial evidence that the 
Soviets are working on three new tactical aircraft de-
igns , most US analy t at thi time believe only one-a 

multirole fighter/interceptor-will be committed to pro­
duction in the near future. Stre sing sophisticated look­
down/ hoot-down capabilities, this ystem seemingly is 
optimized for interception of both tactical and trategic 
cruise mis ile and aircraft penetrating at low level . US 
expert view the 11ext generat ion Soviet fighter/inter­
ceptor with awe ince it combine. the leading edge of 
several technologies- from aerodynamics and propul­
sion to avionic -to achieve marked performance gain 
uvtr eAi Liu!. Soviet combat nircrn.fl. The end re i:ult , 
some of the experts fear, may be a technological ur­
prise that could allt;1' the ta ti I irpow r eq uation for 
the remainder of this century. 

Another factor that threatens the superiority of US 
tactical airpower i the recent entry into the operat ional 
inventory of the SA- 10 surface-to-air mi ile y tern . 
Far and away the mo t capable and ophisticated SAM 
in existence anywhere, the SA-10 is a multirole weapon 
ystem that serve in tactical, lrategic, and naval mi -
ions and can be employed in both a static and mobile 

mode . Although only a mall number of operational sy -
tern ha been deployed o far there are indications that 
the SA-10 is to be produced in massive quaotitie and 
will repre enl a major threat to US strategic and tactical 
airpower in all it forms. 

Magnifying the performance gains that Frontal A via­
tion derives from the massive infusion of new, modern 
aircraft is the introduction of modern munitions, such as 
infrared-guided mis iles and other p reci ion-guided 
"smart weapon . " The current inventory of Frontal 
Aviation is compri ed of ome 4 800 fixed-wing aircraft 
and more than 5 200 helicopters. Frontal Aviation's 
three modern ground-attack aircraft, the Fencer-A, Fit­
ter-O and Flogger-D, appear to be equipped with on­
board electronic countermeasures and electronic coun­
ter-countermeasures equipment to aid in penetrating de­
fenses. Also, these ai rcraft are able to operate at night 
and in adverse weather; nevertheless, visual target ac­
quisition is required for their most effective perfor­
mance. 

The Strategic Equation 
The US tendency to ascribe doomsday qualities to 

nuclear weapons and, hence , to treat nuclear war as un­
thinkable i not being hared by Soviet political and 
military leader . Although Soviet theoreticians , like 
their brethren in the West, initially tended to view the 
use of nuclear weapons as suicidal and eschatological, 
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this notion was reversed in the early 1960s. True, in 
polemics earmarked for Western co 1mption, the top 
leaders of the Soviet Union continue to espouse the 
principle of mutual as ured destruction , along with the 
assertion that in ca e of nuclear war the " living would 
envy the dead.'' 

At the same time, the makeup of Soviet strategic and 
theater nuclear forces-especially in terms of trends of 
the past decades -as well as all authoritative military 
texts-leaves no room to doubt Soviet determination in 
exlremis, to be ready to fight and win nuclear war of 
any kind. Undergirding the Soviet nuclear war-fight­
ing/war-winning po lure is the pr~cept of a ''com­
bined-arm approach," meaning a continuum of strate­
gic, theater and conventional capabilities. In Soviet 
military thought the e mi ion areas are fused into a 
totality that determines all military capabilit ie , ju l as 
there is the tendency to merge military operation into 
unified tactics that draw impartially on offensive and de­
fensive force of any ki nd. 

Western analyst eem to have as much trouble 
accepting this Soviet mindset as they do in regard to 
Moscow's refusal to draw a distinction between deter­
rence and war-fighting or Soviet intermixing of detente 
and aggression. 

The "combined-arms approach" concept gives rise 
also to the requirement that the Soviet Union and its 
military force be prepared for both a short and pro­
tracted nuclear war. The assumption is that a protracted 
trategic war would first lead to a decisive stage involv­

ing the massive use of nuclear weapons, and then a con­
cluding phase that might even be confined to a conflict 
with conventional weapons. 

The Soviet war-winning/damage-limiting precept 
posits that strategic offensive forces, in the main ballis­
tic missiles, are the bedrock of a nuclear strike capabil­
ity because they are well suited-by dint of flexibility 
and adaptabi lity-for discrete levels of nuclear warfare: 
tactical nuclear theater warfare· use of nuclear forces in 
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theater wars; and intercontinental nuclear exchanges at 
either a counterforce or a counterforce and counterval­
ue level. 

A simple statistic is apt to demonstrate the key role 
that nuclear capability plays in Moscow's military plan­
ning. Since the Soviet strategic and tactical nuclear 
weapons buildup began in the late 1950s, the share of 
Soviet GNP devoted to defense has more than doubled, 
from about nine percent then to about twenty percent at 
present. 

The Soviet Lead in ICBMs 
and SLBMs 

According to a memorandum of understanding be­
tween the United States and the USSR "regarding the 
establishment of a data base on the numbers of strategic 
offensive arms" that was drawn up as part of SALT 11 
in June 1979, the Soviet Union leads the US in the num­
ber of ICBM launchers, 1,398 to 1,054; and in SLBM 
launchers, 950 to 656. In addition, the Soviet inventory 
includes at least 308 heavy modern ICBMs-the SS-18, 
which is undergoing_ systematic modernization through 
a series of so-called "mods"-while the United States 
has none. 

The accuracy of the SALT 11 inventory is subject to 
questioning . By counting only launchers rather than 
missiles, it does not curb effectively the "reloading" of 
silos by using "cold-launched" missiles. It becomes vi­
tal, therefore, to examine what the USSR is doing and 
the US is not doing in this area. 

First off, two of the three types of the so-called fourth­
generation Soviet ICBMs that make up the bulk of the 
USSR' arsenal are .. cold-launched,' meaning that 

ilo hou ing them can be refurbi hed relatively quickly 
for "reloading. " Agai n, none of the US ICBM y terns 
are so equipped. 

Secondly , late last summer, the Soviets conducted an 
exercise involving the reloading of twenty-five to forty 
SS-18 ICBM silos. While it is not clear that this exercise 
violated the provi ion of SALT II in a narrow legal 
ense it run afoul- in the view of mo t US analy ts­

of the intent of the accord . SALT 11 prohibit the ' ' rapid 
reloading" of ICBM , albeit in a somewhat waftled 
way. 

More importantly, the accord almost invites strat­
agems for " break out" from its ceil ing on the permissi­
ble number ofICBMs by counting launchers rather than 
missiles. The section of the accord pertinent to the re­
cent SS-18 reloading exercise obligates the signatories 
"not to supply ICBM launcher deployment areas with 
intercontinental ballistic missiles in excess of a number 
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consistent with normal deployment, maintenance, train­
ing, and replacement requirements. " 

In an "agreed statement" -meaning a mutually 
agreed-to clarification of the official treaty text that is 
not an in tegral part of the latter-' 'normal deployment 
requirements" are defined a '' the deployment of one 
mi ile at each ICBM launcher.' The official treaty text 
al o make it illegal to " develop , te t, or deploy ystem 
for rapid reload of ICBM lau ncher . . " There i no real 
definition in the official text or the appended statements 
and common understandings of what constitutes ''rapid 
reload." Informally, the US view is that rapid reload 
means anything less than twenty-four hours. 

The frailty of the reload definitions had been recog­
nized by Congress long before former President Carter 
igned SALT fl. On December 23, 1978 for instance 

the House Armed Service Committee's SALT panel 
warned in a special report that • with the deployment of 
the cold-launched SS-17 and theSS-18, the Soviet have 
already acquired the capability to reload and reuse their 
silos with extra missiles." The SALT panel added that 
' ' reload times for cold-launch ICBM systems, accord ing 
to testimony before the committee would take only a 
matter of hour . The abser,ice of a secme retaliatory US 
ICBM capabili ty, in combination with the exist ing 
Soviet ICBM reload capability, could thus pose a se­
rious asymmetrical th reat to a stable trategic env iron­
ment. ' 

The number of Soviet ICBMs available for launcher 

Soviet MIRVed ICBMs 
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reloading or use without hardened silo - in conjunction 
wit h gantries erected on pre urveyed ites-i e ti­
mated to be in the thousand . Sen. Jake Garn (R-Utah), 
for instance, asserted recently, "We have no idea how 
many mj siJe the Soviet have. We can' t even account 
for third-generation mi ile [ uch a SS-9s and SS-1 ls] 
we know they produced for initial deployment in these 
silos." 

The reload exercise covered a five-day period and re­
flected a scenario keyed to nuclear wars lasting several 
months. The SS-18 is the world's largest ICBM. Under 
SALT II rules SS-18 can carry up to ten MIRVs, but it 
has been tested for the release of fourteen warheads. 

Beyond the fourt h generation of Soviet ICBMs 
-compri ing the SS-17, SS-18 and SS-19-yetanother 
family of fCBMs the fifth generation, is taking hape. 
Several US anaJysts believe that some of the latest 
"mods" of fourth-generation ICBMs involving ever 
more advanced and capable post-boost vehicles and 
more accurate and lethal reentry vehicles are fifth-gen~ 
eration design . Other experts disagree. What i certai n 
i that US intelligence ystems la t year produced evi­
dence of two new Soviet ICBM silos at the Semipala­
tinsk site. Larger than the SS-18 silos, the new silos, 
wl1u~c \,;uu~ti'uctiuii gut under ~.vuy ubcut u yen.r :igo, 
appear to differ from one another slightly. The Soviets 
have also buiii five new silos at Plesetsk, north of Mos­
cow, and three at yuratam in Kazakhstan. The latter 
appear to be test facilitie for fifth-generation ICBMs. 

Strategic Statistics 
The latest Defense Report updates the official SALT 

11 inventory of Soviet trategic offensive force . The 
ICBM force i aid to now con i t of more than 500 SS-
11 s, fifty,SS-13s, about 150 SS-17s, more than 300 SS-
18s, and about 300 SS-19s. The last three types, Dr. 
Brown's report disclosed, are MIRVed. The current 
modernization phase is nearing completion and ''will 
give the Soviets a sufficient number of accurate war­
heads to pose a serious threat to our fixed silo ICBM 
force.' ' 

The report suggests al o that the Soviet , may de­
velop mobHe ICBMs other than the SS-16 which has 
al ready been developed but not deployed." There are 
indication at o that the Soviets launched a ma sive 
cruise missile program, involving the SS-NX-19, which 
will involve airborne submarine, and mobile ground-

• based launch platforms. 
The Soviet baJlistic missile submarine force, accord­

ing to Dr. Brown, currently consists of SS-N-6 missiles 
on Yankee-class submarines, SS-N-6s on a Golf-class 
submarine, SS-N-8s on Delta I and II class SSBNs, SS­
N-8s on Golf and Hotel classes, and MIRVed SS-N-18s 
on the Delta III class. (There are also SS-N-5s on Hotel 
submarines, and launchers of the experimental SS-NX-
17 on a Yankee submarine .) Modernization of the Soviet 
submarine-launched ballistic missile force also con­
tinues with both new submarines and new missiles. New 
Soviet SLBM systems will be qualitatively superior to 
those they replace. They wilJ probably be more accu­
rate and have greater throw-weight, and the new Ty­
phoon SLBM (the SS-NX-20) almo ' t certainly wiU be 
MIRVed. 
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The new SS-NX-20--roughly equal in size to MX-is 
expected to be deployed in the 27 ,000-ton Typhoon 
SSBN in the mid- l 980s. It is possible that the Soviets 
will also develop follow-on SLBMs as replacements for 
the SS-N-6, the SS-N-8, and the SS-N-18. 

The Long-Range Aviation (LRA) operational force of 
long-range bombers consists of forty-nine Bison bomb­
ers and I 00 Bear bombers and air-to-surface missile car­
riers, as well as Soviet Naval Aviation (SNA) ASW air­
craft. A new long-range bomber is under development. 

In addition, the Soviet LRA force of bombers in­
cludes sixty-five or seventy Backfires and about 320 Bad­
gers and 140 Blinders. With continued deployment of 
more Backfires to Long-Range Aviation (and to Soviet 
Naval A via ti on units as well), this component of the Sovi­
et bomber force is becoming larger and more capable. 

Conventional Soviet Naval Forces 
The Soviets are making significant changes in the 

character of their general-purpose warship construc­
tion. Several new classes of surface ships and sub­
marines are being developed and deployed. The Soviets 
clearly have cho en to introduce a mall number of 
hrge, highl~1 cape! JP 1init I hAt ~i1n opr. r;;ite over wide 
ocean area . At the same time, construction of tradition­
al combatant types continues. 

According to the Defense Report, Soviet general-pur­
pose submarine construction is accelerating. Produc­
tion of the Victor LII and Alpha SSNs· (attack ·ub­
marines) is under way, while construction of the Charlie 
II class submarines continues at a slower rate. The 
gigantic new Oscar-class cruise missile submarine is 
about to enter service. 

The new surface combatant classes are beginning to 
appear at sea. The fi rst of at least two Kirov-etas nu­
clear-powered gu ided mi si te cruiser -di pfacing 
22 000-25 ,000 ton -left the BaJtic last fall and ailed to 
northern waters for weapon trials. The second ship is 
expected at sea in the mid-1980s. A new general-pur­
pose guided missile destroyer also operated in the Baltic 
for the fir t time in mid-1980, with everal sister ships 
expected through the early 1980s. Larger numbers of a 
second cruiser class are anticipated , and a second de­
stroyer class-which appears to be an ASW ship not un­
like the US Spruance-class in size and layout-is also 
under construction. 

Construction continues on Krivak-class guided mis-
ile frigate , Grisha-cla light frigate , and a wide vari­

ety of mine watfare and patrol vessels. Production of 
amphibious lift hip remains modest, with commercial­
ly operated rell-on/i-oll-off ships the major increasing 
threat in this area. 

Sixty-three years after the founding of Lenin's Red 
Army and Navy of Worker and Pea ants , there may be 
basi for asserting, a Dr. Brzezin ki doe , that the 
Soviet system is entering a pha e of protracted internal 
difficulties, that it is becoming stagnant and brittle, and 
that its ideology and its economy are faltering . But these 
real or perceived shortcoming notwithstanding, the 
juggernaut of Soviet military might grow al a relentless, 
awesome rate, inglemindedly dedicated to the goal the 
CPSU has set for it: total superiority over the non­
Communist world. ■ 
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___ ScMet_._Aerospace Almanac 1981 
The consistency of Soviet military doctrine and its applications to force structure and the use of fo rce are 

often given short shrift by Western policymakers, to their peril. In so doing, they ignore 

BY DR. PAUL HOLMAN 

Moscow draws an indelible line between deter­
rence and war-fighting. Deterrence, for the Soviets, 

is primarily the province of the diplomat, the disinform­
er, and the propagandist, while war-fighting is now and 
always has been the primary pursuit, preoccupation, 
and passion of the Soviet military strategist. This dis­
tinction is deeply rooted in the very nature of the Soviet 
system and clearly reflected in the voluminous Soviet 
literature on modern warfare. The impact of this 
war-fighting orientation is both heavy and omnipresent, 
with the result that it is most unlikely to vanish or even 
to lessen significantly over the 1980s. 

American observers of Soviet affairs have been re­
markably slow to appreciate Moscow's war-fighting 
preferences. Although individual scholars and some re­
search institutes have worked hard to correct this igno­
rance, Soviet military doctrine remains terra incognita 
for a surprising number of scholars, journalists, and 
analysts. 

At Crimean conference, February 1945, Marshal Stalin (right) talks 
with gestures to his Foreign Minister, V. Molotov. Stalin blended 
military power with doctrine. 

50 

As a result, the Soviet concept of strategic superiority 
has often been dismissed on the grounds that it concerns 
an allegedly elusive question. By the same logic , Soviet 
statements about victory in nuclear war have regularly 
been overlooked or excluded from consideration be­
cause they are supposedly vague, incomplete, or con­
tradictory . The clear implication of such judgments is 
that Soviet military doctrine warrants no serious study. 
At most, the adherents of this persuasion seem to regard 
Soviet military doctrine as an expression of Soviet 
"bureaucratic politics," which owes its stridency to 
memories of suffering in World War II and to the Soviet 
predilection for morale-building propaganda. 

No one would deny · that Soviet military doctrine 
bears the scars of the Muscovite school of politics. Still 
less would anyone scoff at the impact of Russia's many 
wars or at the Communist Party's continuing need to 
preach and proselytize among the dubiously motivated 
masses. 

Even so, such cultural and political factors should not 
di tracl We tern attent ion from the single most impor­
tant fact about Soviet mil itary doctrine: it striking con­
gruence wit h Soviet fo rce posture. Indeed, on virtual ly 
every major issue, the written expression of Soviet 
strategic objectives has preceded their transmutation 
into physical reality by a number of years, and some­
times by decades. 

Perhaps the best way to study Soviet strategy is to 
find an appropriate historical context in which procure­
ment decisions could be evaluated in the light of their 
social background, technological limitations, and 
equivalents in rival countries. Hence the title of this arti­
cle, which examines Soviet nuclear strategy from the 
per pective of a dichotomy between two extreme goals: 
deterrence and war-fighting. These two objective may 
be hard or even impo sible to di stingui h at any given 
time but when they are pur ued over decade their im­
pact on force post1m1 find nntionnl behavior is starkly 
different. 

Importance of Military Power 

Like all the other nuclear powers, the USSR began 
with nothing more than a very modest capability for de­
terrence. But unlike all its rivals-and at the cost of 
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much bluffing in the 1950s and early 1960s-Moscow 
proclaimed a bold, wa r-fight ing lra t.egy from the ear­
lie t day of the nuclear era down to the pre ent. Even 
that weeping genera lization omewhat understates 
Soviel ·irategic con i tency, inasmuch as the origins of 
the Soviet preference for war-fighting lie much further 
back than the detonation of the first Soviet atomic bomb 
in 1949. 

No single speech in all of Rus ian hi t ry better illus­
trates Moscow's view of the impo11ance of military 
power than did Stalin's defense of his brutal but effec­
tive program for industrialization in 1931: 

To slacken the pace would mean to lag behind: and those 
who lag behind are beaten. We do not wa n1 to be 
beaten . . .. The hi story ofold ... Ru ia ... i that 
she was ceaselessly beaten for her backwardness. She 
wa beaten by the Mongol Khan • she wa beaten by 
Turkfa h Bey ; he was beaten by Poli h-Lithuanian 
fe udal nobles· he was beaten by Anglo-French capital­
ists; she was beaten by Japanese Samurai; they all beat 
her-because of her backwardness. . . . • 

We are fifty or a hundred years behind the advanced 
countries . We must make good this lag in ten years. 
Either we do it or they crush us. 

T hi s speech hould correct ome paral le l mi -
apprehensions about S i t ll tional tratcgy. Above 
aJ I, the current Soviet military po ture i nol imply the 
re ·ult of new policie in iti ated by Brezhnev a a ppli tical 
" payoff to the General taffi n exchange for thei r help­
ing him overthrow Khru hchev in 1964. On the con­
trary, the current trengt h of the Soviet Armed Force i. 
the dfrect and inevitable re ult of the ·ocioeconomic 
priorities that Lenin ketched and Stalin built irrevoc­
ably into the Soviet sy tem. Not with landing ·uch ma­
jor events a the po ·t-World War 11 demobil izat ion 
Khrushchev· reform and Brezhnev' erratic displays 
of concern for the Soviet consumer, little has changed 
with regard to the Soviet Armed Forces . Politically sub­
servient to the Communist Party but physically fattened 
by the best materiel that Soviet industry can produce , 
the Soviet Armed Forces today are precisely what Sta­
lin would have wanted them to be. 

Stalin's speech of 193 I also sheds some light on 
whether we should characterize Soviet military doctrine 
and strategy as offensive or defensive. Such a morbidly 
featful and hostile view of the world is not "defensive" 
in the usual sense (which conjures up images of the 
Swiss Austrian or Japane e attitude toward current 
military problems). Nor doe "offensive' qui te capture 
the Soviet mentality , if uch characterization mean 
that the Soviets are im ply power-hungry mili tari st 
with a taste for occasional conquests of new land. 

Rational or Irrational? 

AbnormaJ psychology probably contains the richest 
lexicon for categorizing the Soviet view of military pow­
er. Recent travelers to Moscow describe an obsession 
with China, which seems to have largely replaced the 
traditional preoccupation with the alleged threat from 
Germany. Indeed, Soviet officials are now explaining 
their "defense" of Afghanistan as a necessary response 
to the evil acts of Chinese spies, Pakistani guerrillas , 

AIR FORCE Magazine / March 1981 

and Egyptian saboteurs, all egged on by sensation-hunt­
ing American journalists and the CIA. 

Some of these claims may be dismissed as conscious 
lies, by people who know better but need a propaganda 
facade to justify their invasion of a supposed ally. 
However, when ordinary Soviet citizens express such 
allegations with apparent sincerity-not to mention 
their general hostility toward foreigners-most West­
erners sooner or later begin to decide that.the Russian 
people suffer from paranoia. The definition of thi much 
over-used term in Webster's New Collegiate Dictionary 
is directly applicable to the Russian sickness: '' A chron­
ic mental disorder characterized by systematized delu­
sions of persecution and of one's own greatness, some­
times with hallucinations." The result of all this , of 
course , is a compulsion to acquire military power, even 
at an economic cost which other countries would deem 
irrational. 

Yet in some respects, the Soviet attitude toward mili­
tary power is intensely rationa l, coldly calculating, and 
even wise. As an old, continental power, with historical 
enemies on all fronts, Russia has good reason to 
appreciate the direct link between a powerful armed 
force and an effective foreign policy. As a country that 
ha~ uft1Cii bccii beaten , Uussiu ul3C knc 1.vc the '.Vi~dom of 
overpreparing for combat-e pecially when neither the 
tactic.:ai conditions nor th le I of opposition can be de­
termined precisely in advance. 

It is also likely that Moscow has a deep appreciation 
of the "rationality of irrationality" under certain inter­
national conditions. Soviet strategists seem to believe 
that Khrushchev's "rocket rattling" of 1956 frustrated 
the Anglo-French-Israeli attack on Egypt and disrupted 
the NA TO alliance, even though the USSR was far from 
ready to fight W rid War lll at the tim . The oviet 
have also cr.i t icized the alleged ' irrationality" f Amer­
ican strategic threats during the Cuban Missile Crisis of 

Realistic maneuvers are an important element in Soviet military 
power, as this reconnaissance patrol shows. 
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Soviet ICBM in silb exemplifies their doctrinal readiness to fight 
and win a nuclear conflict. Squeamishness about casualty figures 
does not attenuate doctrinal needs. 

1962 and the Middle East Crisis of 1973, but they know 
perfectly well that in both cases a display of American 
strategic readiness altered Soviet foreign policy quite 
drastically. 

Deterrence: A Little-Used Word 

However one balances the theme of rationality .and 
irrationality in Moscow's att itude toward military pow­
er, there hould be no doubt that the So iet preference 
for war-fighting intluence every a pect of their military 
doctrine, trategy and fo rce po ture. Nowhere i thi 
preference more clear than in the Soviet attitude toward 
Western concepts of deterrence. The word itself is rare 
in Soviet parlance and used primarily to describe for­
eign, "bourgeois" military doctrine. 

Two different Russian words are used to translate 
"deterrence." Sderzhivaniye-meaning a halt, diminu­
tion, or restraint imposed on forward movement-is 
usually applied to American policies of the Truman era. 
For the more recent period, the Soviet employ 
ustrasheniye, which connote the halting of an oppo­
nent' s behavi r throtJgh the impo ition offear, fright, or 
terror. 

The Soviets have never subscribed to Western no­
tions of deterrence. Even those Soviet spokesmen who 
enjoy a sophisticated familiarity with Western ways 
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have rejected deterrence as the basis for their military 
strategy . Georgiy Arbatov-Director of Moscow's In­
stitute of the USA and Canada-was in total agreement 
with the Soviet General Staff when he wrote in 1974 that 
• 'the concept of deterrence itself cannot be defended-it 
is a concept of 'peace built on terror,' which will always 
be an unstable and a bad peace." 

In part, the Soviets seem to have rejected a strategy of 
deterrence because of their own conservatism and re­
luctance to abandon the Stalinist emphasis on the open­
ended acquisition of military power. They also seem to 
suspect that acceptance of the Western concept of de­
terrence would in some sense entrust Soviet national 
security to another and hostile power, rather than exclu­
sively to their own armed forces. But mo t importantly, 
by their own testimony, they disapprove of deterrence 
because it was propounded by their class enemies, who 
allegedly sought military and political advantages un­
obtainable by other means. 

Colonel Byely and his collective of authors summa­
rized their view of Western military doctrine and 
strategy quite pungently in Marxism-Leninism on War 
and Army: "Bourgeois sociological and philo ·ophical 
thought is unable to resolve so complex a problem as the 
essence of the nuclear war. It distorts the essence of 
nuclear war in many ways and consequently distorts 
also its content and character." 

The Soviets perceive two extremes in American atti­
tude toward nu lear war: ome American exaggerate 
the de tructivene ·s of nuclear war and verge on paci­
fism, while others hope lo u e nuclear weapons for their 
own reactionary political purpo es. In b t~ ca. e , 
however, American rhetoric about deterrence allegedly 
ma k the reali ty of unchanging imperialist aggre sion. 
According t the Sovie! Mifitar' Encyclopedia, "The 
trend toward expandi ng the scope of local wars and 
aggravating the conflict in them increases the danger 
that a local war will escalate into a world war." 

Not lo worry, however, for the ·nc:yclopedia ha t n 
to point out the hi torical olution t.o the problem of im­
periali st irrationality and aggre ion. Wilh the ·imul­
taneou growth of the economic and military might of 
the . ocialist commu11ity, there is an increased po ibil­
ity of preventing local war from e calating into a cla ·h 
on a worldwide cale. 'Although phrased in a propagan­
di tic way thi a llu ion to the " peaceful'' nature of 
socialist military power is of more than minor interest. 

The fact that the Soviet have rejected a trategy of 
deterrence in favor of a strategy of war-fighting doe not 
nece aril y mean that the Soviet have 110 concept 
whatever of deterrence. On the contrary. they do have 
uch a concept but it differs radically from the Amer­

ican notion of deterrence. To the Soviets, preventing 
war between the uperpowers and managing the level of 
conflict in the Third World are very good thing , indeed , 
o long as two condition are fulfilled: the trend of Third 

Dr. Paul Holman is an analyst for the Department of the Air 
Force. He has written and taught extensively on Soviet 
military doctrine. The views and opinions expressed in this 
article are those of the author and should not be construed to 
reflect any endorsement or confirmation by the Department of 
Defense, the Department of the Air Force, or any other agency 
of the federal government. 
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The T-55 flamethrower tank above, participating in realistic 
maneuvers, exemplifies the concen tration on power application . 
The T-55 's successors all have the same capabilities. 

World conflict outcomes favors the USSR; and the 
USSR ·continues its progre toward a superior war­
fighting and war-winning capabi li ly against the United 
State and all o ther po ible rival . 

War-fighting vs. Deterrence: 
Different Outcomes 

When they review the evidence of the 1970 . Soviet 
trategists like what they see . That decade began with 

the official recognition of US-Soviet superpower equal­
ity at SALT I and then saw the most impre ive succes­
sion of victories on Third World battlefield that Soviet 
prox ies have ever won. uch concrete di play of the 
phy ical and political utili ty 0f Soviet arms may explain 
why US and Soviet mili tary doctrines di verged no le • 
harply than their capabilities throughout the pa t de­

cade. H aving rejected a t.rategy of deterrence, the 
Soviets quite inevi tably favored a teadil y ri ing mil i­
tary budget and con Lant , evolu tionary imprevement in 
their armed force . Moscow denied it elf no known 
opportunities to improve its position in the strategic bal­
ance, while experimenting with increasingly ambitious 
acts of intervention in regional wars. 

In force posture, no less than political behavior, the 
strategies of deterrence and war-fighting favor very 
different things. There was a time-perhaps a decade 
ago, at most-when it was still po sible to see the differ­
ences between US and Soviet fo rce postures as the re­
sult of Moscow's more primitive technology. Surely 
those days are over. What explanation do we have, 
other than a strong strategic preference for war-fighting, 
when we review such differences as the greater Soviet 
interest in high throw-weight and megatonnage; the 
greater fraction of th Sov iet arsenal to be deli vered by 
ICBM (more vulnerable intrinsically, but the fi r t- trike 
and war-fighting system par excellence) and the lesser 
fraction allocated to SLBMs and bombers; the greater 
Soviet concern for passive and active defenses; the 
keener Soviet interest in chemical and bacteriological 
walfare; the far more military orientation of the Soviet 
space program; the far bigher Soviet priority on obtain­
ing antisatellite capabili ties· the vastly larger proportion 
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of the Soviet gross national product allocated to de­
fense; and a host of others? 

The differences between deterrence and war-fighting 
also pervade Soviet military doctrine. War-fighting 
maintains, stresses , and constantly tests the distinction 
between its goal-victory in war-and its means-mili­
tary force. To obtain the former, the Soviets endlessly 
review their thinking about the latter. This attitude may 
explain why the tightly controlled and censored Soviet 
press periodically allows Soviet officers to air their dif­
ference of opinion over contested issues . More impor­
tantly, the Soviet preference for war-fighting is also re­
flected in their concern for combat realism in most of 
their exercises; for the integration of civil defense into 
their overall doctrine for nuclear war; for their retention 
of a conscript army and a highly militarized society ; and 
for the very considerable official prestige they bestow 
upon military practitioners and theorists. 

From a strictly theoretical perspective, nothing sym­
bolizes more clearly the difference between deterrence 
and war-fighting than the Soviet description of "strate­
gic missions." To most Americans, "strategic" equates 
to "intercontinental," both because of our geographic 
location and because of our implicit assumption that 
tr~n'<nrP::inir. ::itt::ick is the only mission that really mat­
ters in central nuclear war. 

To the Soviets-schooled in the Clausewitze~n con­
cept of war and surrounded by potential enemies on all 
fronts-"strategic missions " consist ofall those diverse 
actions which the High Command must take to gain vic­
tory. The list is long. Marshal Sokolovskiy summarized 
these missions at great length in Military Strategy, 
which still stands as the single most important Soviet 
book on the subject. The last edition of Sokolovskiy's 
book is now more than a decade old, but more recent, 
albeit less prestigious, authors have not deviated from 
his views. 

Colonel M. P. Skirdo, a former professor at two 
senior Soviet staff colleges, has outlined the Soviet con­
cept of nuclear war quite concisely in The People, the 
Army, the Commander. He asserted that attainment of 
victory would require the destruction of enemy means 
of nuclear attack; disorganization of his rear areas; re­
pelling attack 0 0 one's own coun try and one ' · allies by 
enemy air ai rborne, amphibiou and ground fo rces; 
safeguarding the homeland again t enemy · ·ubversive 
activities; and using combined-arms operations to rout 
the enemy's armed forces, crush his resistance, and 
seize control of strategically important regions, staging 
bases, and military, political, and economic centers. 

For any military planner, Skirdo's list of missions 
would eem fa irly ambitious. But he left his readers in 
no doubt about the Soviet ability to win a nuclear war. 
Indeed, he claimed that the Soviets would gain victory, 
thanks to their superiority in a large number of measures 
of strategic power, ranging from the size of their nation­
al territory to their "indisputable advantage in the crea­
tion of the military-economic and scientific-tec hnical 
potential necessary for victory in a modern war." 

It must be admitted, however, that neither Sokolov­
skiy Skirdo , nor any ot11er offic ial Soviet poke man 
has given very atisfactory an wer to ome poli tical 
que tions about war which many We ·terners regard as 
critical. For example what potential gains would be o 
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important to the Soviets as to justify risking their nation­
al existence by fighting World War III? Would the 
Soviets attack the continental United States with air­
borne , amphibious, or ground troops? How would the 
Soviet provide fo r intra-war negot iations and bargain­
ing, if at all? What would be the postwar military and 
political ituations of their uppo edly defeated rival ? 

Soviet attention to such questions as these is nonexis­
tent at worst , and propagandistic at best. War initia­
tion-to which American arms-control specialists have 
devoted astronomical numbers of analyses-interests 
them only as an aspect of " imperialist" foreign policy . 
As for themselves, the Soviets assert that they would 
never dream of starting a nuclear war, thanks to the very 
nature of their way oflife. Soviet spokesmen are equally 
unready to discuss war termination, save to note rather 
piously that in the aftermath of a nuclear war, the peo­
ples of the capitalist countries will carry out their own 
revolutions against the governments which led them 
into a disastrous and losing war. 

The Soviets do not seem to regard their evasion of 
such abstruse topics as a weakness in their military doc­
trine. They do provide in general term for any possible 
mission that might be as igned to their armed forces , but 
they do not discuss subjects that might convey either 
intelligence information or political ammunition to their 
anti-Soviet rivals (or which may simply be unanswer­
able at the present time) . In any event , it is apparently 
the business of spokesmen for the Soviet Armed Forces 
to plan for fighting and winning Soviet wars, while leav­
ing to their political masters such questions as when, 
why, and how to begin or end their wars. 

War-fighting Strategy Has Advantages 
and Pitfalls 

Regardle s of how one weighs tbe subtler points of 
Soviet military doctrine a war-fighting strategy seems 
historically inevitable for the USSR. It has many advan­
tages: supporting the Soviet claim to superpower equal­
ity with the US; intimidating any possible revanchi t or 
irredentists in China or Germany· winning global 
clients. thanks to the spreading impression in many 
minds that the USSR can be counted on to provide more 
than a little help to its friends· maintaining domestic 
cohesion through a constant atmosphere of military 
danger; and keeping large military forces ready for use 
against unruly allies, as in Poland. 

Without a war-fighting strategy, Moscow would rule a 
far smaller empire than it does. Its control over the 
Soviet and East European masses would be less secure, 
and its fo reign policy in every corner of the globe wou ld 
become le s credible. To the extent that a trategy of 
deterrence would rever e some or all of these gain , it 
seems hardly surprising for men schooled in the Soviet 
tradition to cling tenaciously to their preference for war­
fighting. 

On their southern border, the Soviet a:re now fighting 
in a war that may erve as a lest case for Soviet military 
doctrine and strategy. If the Soviets are beaten and 
withdraw ignominiously , Moscow's foreign policy will 
be badly discredited. The seed may be sown for in­
cremental changes in Soviet military strategy although 
their effect on Soviet thinking about central nuclear war 
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would probably be modest. But if the Soviet persevere 
and prevail, the blood they hed in Afghanistan will only 
increase globa l re pect for Soviet deci ivene s. and thus 
will reinforce Moscow's satisfaction with its military 
strategy. 

As for Poland, its future social and economic situation 
may still be in doubt, but not its vulnerability to Soviet 
armed attack. Indeed, it seems likely that the major 
reason why the Polish workers refrained from anti­
Soviet sloganeering and anti-Communist violence for so 
long was their intimate understanding of the Soviet 
proclivity for coercion. Whatever the level of violence 
that may be necessary to restore Poli b orthodoxy, this 
most recent demon trat ion of Ea t European instability 
will only exacerbate Mo cow's di tru l of all its neigh­
bor . 

From the American perspective , unrest in Afghani­
stan and Poland may- appear supremely irrelevant to nu­
clear strategy . Not so for the Soviets . They claim to see 
class warfare on their borders, threatening Soviet in­
terests , jeopardizing the security of other Communist 
Parties , calling Soviet decisiveness into question, and 
threatening to impact very unpleasantly on Moscow's 
control of its own masses, both Russian and (more poi­
gnantly) non-Russian. 

These are matters that cut to the very heart of the 
Soviet political system. When combined with what 
Moscow has described for the past four years as ' ' inten­
sified anti-Soviet tendencies'' in America, th'e only 
possible result will be to strengthen still further Mos­
cow's oldest and darkest fears. Given their distrust of 
large numbers of their own people and their uppo ed 
"allies," the Soviets will be less likely than ever before 
to model their nuclear strategy upon that of their most 
serious rival. 

On the contrary, the Soviets will probably find in­
creasing reason to agree with the comment of Colonel 
V. M. Kulish about the importance of military power, in 
general, and of strategic superiority, in particular: 

. . . it must be borne in mind that even a relatively small 
and brief superiority by the United States over the 
Soviet Union in the development of certain "old" or 
"new" types and systems of armaments would increase 
significantly the strategic effectiveness of American 
military force, exert a destabilizing influence on the in­
ternational-political situation throughout the entire 
world, and present extremely unfavorable conse­
quences for the cause of peace and socialism. In such a 
case, the USA would be expected to intensify its aggres­
sion . employ military blackmai l as a means for achieving 
it foreign policy on a more extensive cale, and thu 
aggravate international tension on the whole. (From 
Military Force and International Relations.) 

It remain to be ·een whether the Soviets will enjoy a 
"relatively small and brief superiority" during the 
1980s, let alone what impact it would have on their own 
international behavior. With or without such an advan­
tage, however, deterrence seems likely to remain in the 
1980s what it has always been for the Soviets-an alien 
strategy, wholly inadequate as the basis for their mili­
tary doctrine and force po ture . War-fighting will re­
main Moscow's nuclear trategy , and other nations will 
have to plan accordingly. ■ 
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___ Soviet_._1'erospace Almanac1981 
With the need to commission 50,000 or more officers per year, and to continue 

professional development of nearly a million officers in the active and reserve forces , Soviet 
mil itary ed ucation is a massive undertaking. Th is article explains 

BY CHRISTINA SHEL TON 

Cadets being instructed on the design and operation of aviation 
engineer technology. Course length is being Increased to help 
officers cope with the increased complexity of modern weaponry 
and associated equipment. 

ON THE international level , the Soviet Union's per­
ceived requirements have resulted in a highly visi­

ble military presence in East Europe for more than thir­
ty years. Moreover, Moscow has been attempting to ex­
tend its politica l and military influence beyond its 
accepted e tablished phere in East Europe into the 
Middle East, Lati n America A ia, and thrnughout the 
African continent. 

In conjunction with this expansion, a high degree of 
militarization exists at the dome tic level. USSR mili­
tary forces include approximately 4,800,000 men in 
arms , with an annual conscription rate of 2,000,000. 
Military reservist number in the mil lion . Soviet youth 
are required by law to take mil itary training at the high 
school level for two years. There are various forms of 
voluntary organizations teaching paramilitary training 
from grade school through college. Soviet citizens are 
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required to participate in civil defense training. Armed 
troops , organized into military units with combat 
weapons, are in place both to guard the borders and to 
serve the internal requirements of a controlled society. 
Military personnel are scattered throughout civilian sec­
tor~ such as government ministries supervi,;ine :wiiition , 
construction, and railroads . And finally , the USSR allo­
cates a large share of its resources for military develop­
ment. 

Size has always been a significant factor in Russian 
military strategy, due to a history of continental wars 
with neighboring states. Geographic factors are still a 
reality , given the USSR's extended borders with China 
as well as with East Europe. In this context, the military 
has served such foreign policy requirements as main­
taining spheres of influence. 

Today, the size of the military apparatus is not only a 
function of policy objectives , but appears to have be­
come a determinant of Soviet goals. Moscow is ap­
parently attempting to influence and accelerate the 
historical and social processes (the "correlation of 
forces"). 

An obvious corollary to this militarization is an exten­
sive education system for commissioning and training 
career officers. A large officer corps is central to the 
Soviet cadre force concept for rapid mobilization (i.e., 
an army whose reduced strength units can be fleshed out 
by millions of reserves) . The enormity of the mil itary 
educational system may also be partially understood 
from the concept of the role of the officer, expressed by 
the late Minister of Defense, A. A. Grechko: " ... 
officers have been, are, and always will be the core and 
backbone of our Army and Navy .. . . " In a more 
general sense, Soviet literature, although acknowledg­
ing the importance of weapons, asserts that the decisive 
factor in winning a war is "man." 

The significance of the officer corps, as an essential 
element to the maintenance of military power, is re­
flected in the extensive size of the student body, the 
faculty , and the support elements, and in the number of 
schools ( 140) and academies ( eighteen) and their facili­
ties . Estimates place the size of the officer corps at 
720,000 to 960,000, with an annual commissioning of 
50,000 cadets. The intensiveness of the system may be 
seen in the aggregate duration of training officers , the 
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How Soviet Military Schools Specialize 

Strategic Rocket Forces (SRF) 
Ground Forces 

Combined Arms 
Tank 
Rocket Troops and Artillery 
Air Defense Troops 
Airborne 

National Air Defense (PVO) 
Air Force 
Navy 
"Special Troops" 

Engineer 
Chemical 
Signal 
Automotive 
Railroad and VOSO 
Military Topography 

Rear Services 
Military Construction 
Miscellaneous 
KGB/MVD 

Total 

(11) 
( 9) 
(10) 
( 5) 
( 1) 

C 3) 
( 3) 
(12) 
( 4) 
( 1) 
( 1) 

5 
36 

15 
26 
11 
24 

5 
8 
2 
8 

140 

large number of officers of general rank, and the empha­
sis accorded to military-scientific research throughout 
the system-especially at the military academy level. 

A strong, well-established military system, compris­
ing highly trained and educated officers, does not repre­
sent a potential dichotomy between military and politi­
cal elements within the Soviet Union. The officer educa­
tional system inculcates loyalty to the Party. It stresses 
ideological conviction and a Communist world view im­
parted through a large dose of Marxist-Leninist courses, 
and Party and political work, and is manifested physi­
cally in a political structure that permeates the military 
school system. Notably, ninety percent of the officer 
corps are either Party members or Komsomols . 
Moreover, at the top levels of authority, institutional , 
lines tend to become blurred. Many high-level com­
manders are members of the Central Committee. The 
Minister of Defense is a member of the Politburo, and 
the head of the Politburo is a marshal of the Soviet 
Armed Forces. In short, the presence of military leaders 
in the high-level bodies of the Party promotes a com­
monality of views and a consensus on policy decisions. 

Higher Military Schools for 
Commissioning Officers 

Most active-duty career officers for the Soviet Armed 
Forces are commissioned and trained at military learn­
ing institutions that include an estimated 140 higher 
military schools, military institutes, military faculties at 
civilian education;il institutions, military academies, 
and higher offficer courses and classes. 

The first step for commissioning officers in what 
appears to be a continuous educational process inter­
spersed by field assignments is the higher military 
school. Before 1958 , most of these schools offered a 
three-year program of study. Since that time there has 
been a dramatic transformation and upgrading of the 
system in that all but a handful of the schools now offer a 
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four- or five-year program , and graduates are not only 
commissioned as lieutenants but also receive an all­
union diploma, an academic equivalent to that awarded 
by universities and institutes. 

The 140 higher military schools train and educate fu­
ture officers to fill command, engineering, or political 
positions in the various se rvices. In general , these 
chool accepl civi lians between seventeen a nd twenty­

one extended-du ty ervicemen to the age of twenty­
three and warrant office r lo the age oftwenl y-five. En­
trance is by competitive examination, both oral and 
written. There are separate admission quotas for ser­
vicemen and civilians, and usually two servicemen or 
four civilians compete for the respective vacancy. Com­
mand and political schools are four-year courses of 
study, and engineering is five years. While each school 
provides a balance of command, technical, and ideologi­
cal training (since a Soviet officer is expected to be a 
combination of commander, technocrat, and indoctrina­
tor), a cadet specializes in the particular profile of the 
school he attends. 

Command schools concentrate on developing one's 
organizational ability and the art of managing people. 
This includes military and political training of his men, 
maintaining discipline and morale, and responsibility for 
equipment and logistics. The task of instilling command 
and leadership qualities in a cadet would appear to be 
most difficult. Authoritative Soviet pronouncements 
about the need for developing initiative in officers are 
numerous. 

The late Marshal Grechko asserted that an officer 
must be able to take' 'independent action,'' and Marshal 
P. F. Batitskiy , former Commander in Chief of National 
Air Defense, has maintained that primary attention in 
military institutions should be paid to the development 
of "creative thinking and wise initiative. . . . " Marx­
ist-Leninist precepts, as well as Party directives, do im­
pose constraints upon creative or independent thinking. 
The prescription for such action for the student officer 
and the instructors trying to develop this ability in 
cadets must create internal tensions not easily resolved 
by the Soviet leadership. For example, one Western 
analyst, citing Soviet difficulties in Afghanistan, sug­
gested the USSR needs a more flexible command struc­
ture that gives authority to officers in the field. But, 
according to the news account, this runs counter to the 
Soviet military concept of a highly centralized com­
mand, in which "no colonel has any experience taking 
the initiative." 

The military engineering school teaches officers to 
provide engineering support for combat operations, to 
maintain equipment for combat readiness, and to handle 
weapon systems. As a consequence of the "revolution 
in military affairs'' and technological developments in 
modern warfare and weaponry, there has been a steady 
increase in the number of officers receiving engineering 
degrees from military engineering schools, 16.3 percent 
in 1940 to fifty percent in 1977. (Seventy percent of all 
Strategic Rocket Forces [SRF] are reportedly en­
gineers.) 

Military-political officers are tasked to develop 
among the troops loyalty to the CPSU and Soviet gov­
ernment. Therefore, military-political schools must 
focus on the ideological and Party-political work that 
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Figure 1: A Composite Organizational Structure for a Soviet Higher Military School* 
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will be their primary specialty as political officers. 
However, considerable emphasis is also placed on the 
military education of the. e officer candidate . Notably, 
all of the chief of military-p liti al organization and 
eighty percent of regimental political officers have high­
er military education . Furthermore , the conspicuous 
stress on raising the engineering-technical training re­
quirements of future officer i reflected in the military­
political s bool . Every fourth political officer, Red 
Star point out , has a military engineering degree. 

A method of dividing the 140 higher military chools 
other than by their three fundamental profiles is by force 
component or branch of service, as shown in the accom­
panying box. 

All SRF schools (except the political school) offer a 
five-year program. The total number of schools for the 
Ground Forces-thirty-six-reflects the central role of 
this service in the Soviet Armed Forces. Among the 
PYO schools, each of the three major branches has its 
own schools: Fighter Aviation, Smface-to-Air-Missile, 
and Radioelectronics. The naval schools, which have a 
five-year program, produce officers who are navigator 
and missile, artillery, and antisubmarine speciali l . 
They are collocated with the four fleets and the Caspian 
Flotilla. The oldest naval school, named after M. V. 
Frunze, was originally established in 1701 by Peter the 
Great. 

"Special Troops" schools commission officers for 
the various branches of the armed forces that are not 
part of the regular five services. Of the five Rear Ser­
vices schools, one is thought to be actually the former 
Civil Defense School. The Railroad and VOSO (military 
communications) school under "Special Troops" is 
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sometimes listed in Soviet literature with the Rear Ser­
vice schools. Construction schools have nearly doubled 
in the last few years. The miscellaneous schools include 
a military-political school for training journalists, and a 
school called Krasnodar Higher Military School, which 
was recently identified in Soviet open sources without 
any further reference . 

Although the KGB Border Guards and the MVD In­
ternal Troops are not under the direction of the Ministry 
of Defense (MoD), they are, by law, part of the Soviet 
Armed Forces. Hence, KGB schools commission 
" lieutenants" qualified as combined-arms officers. 
These officers receive higher training at Frunze Military 
Academy. Maritime Border Guards officers are com­
missioned at regular MoD naval schools and receive 
higher training at the Na val Academy. MVD graduates 
are qualified as officers of motorized rifle troops and re­
ceive higher training at MoD academies. 

Military Institutes 

In addition to the 140 schools, there are three military 
institutes with specialized profiles providing programs 
of study for officer candidates. The first, the Military 
Engineering Institute/ A. F. Mozhayskiy, has a five-year 
program and graduates military engineers. The second, 
the Military Institute, trains military linguists and legal 
personnel and is also a five-year school. Finally, the 
Military Institute of Physical Culture, which is a four­
year school, accepts civilians, extended servicemen, 
and warrant officers . Military musical directors are 
trained at the Moscow State Conservatory IP. I. 
Chaikovskiy, where the course is five years. (It may be 
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A Colonel/Engineer instructs students on hardware. Soviet S& T 
officers divide their time between teaching and research at higher 
military schools. 

noted that certain military personnel are trained in mili­
tary faculties established in civilian higher educational 
institutions-e .g., future medical and finance officers.) 

In general, the organization of a typical school ( see 
Figure I) consists of the following major elements: 

• The Commandant and his deputies, 
• An Organization Section, 
• A Political Section, 
• A Training and Scientific Research Section and 
• A Material/Technical Support Section. ' 
Most of the commandants who head each of the 140 

schools hold the rank of general major or rear admiral. 
The commandant, who bears full responsibility for all 
the activities of the school, and his four deputies consti­
tute the command element. The deputy commandant is 
responsible for the Organization ( Stroyevoy) Section 
that, along with admjnistrative function , i thought to 
supervi e military "specialized" cour es.appli cable Lo a 
given service or branch of the armed force , uch as 
artillery training at an artillery school. This Section con­
tains the career officer commanders attached to each 
cadet-unit as well as the school troops who assist in­
structors and cadets in keeping training equipment in 
proper condition and provide support during field train­
ing exercises. 

The Deputy for Political Affairs heads the Political 
Section, which upervi es th ocial ·cienoe depart­
ments and the political officer who are a · igned to each 
of the cadet-un it . he deputy chief of the Training and 
Scientific Re · arch Section oversee· the general 
academic department cientific research , the library , 
and the publi hing ection . Finally, the Deputy Chief of 
the Material and Techn ical Support ection ha charge 
of all logi tic and uppo1:t function . 

Soviet military journals assert that the quality of the 
officer is directly dependent on the level of academic 
and cientific trruning of the in tructor . The e j urnal 
refer repeatedly to an ongoing, two-fold proce of grad­
ually replacing Ider in tructors , who are the product 
of seconda ry (three-year) military schools, with more 
recent graduate who have had Lraining in higher (four­
and five-year military institution granting Litle of 
engineer ; and increasing the number of instructor 
who have had graduate training. This process of aca­
demic upgrading was promulgated in directives by the 
Twenty-fourth (1971) and Twenty-fifth (1976) CPSU 
Congresses. 
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Soviet sources claim that fifty percent of the officers 
(i.e., more than six times greater than in the prewar 
period) have a higher military education, which include 
some ninety percent of the regimental commanders and 
all of the commanders of first- and second-class ships. 
Such academic achievement implicitly indicates there is 
also a greater number of instructors with higher academ­
ic qualifications . Although the preci e extent of prog­
res that has been made in elevat ing the academic qual­
ifications of in tructor i not currently known the de­
termined efforts and trends are quite evident. 

In addition to academic training, instructors must also 
have experience as commanders of units. Hence, they 
not only accompany cadets on tours to active units, but 
are also assigned personally to temporary field or sea 
duty and attend tactical exercises. In fact, many are re­
cruited directly from operational units. Soviet refer­
ences state that advancement of the best officers from 
military units in the field to assignments as instructors 
represents one of the most important tasks in the man­
agement of Soviet officer personnel. The number of 
those assigned to command schools has increased 
significantly in recent years. 

Curriculum 

The academic program appears to be divided between 
general courses and specialized disciplines. General 
courses usually parallel those in the US. Significantly, 
every Soviet officer, depending on his functional mis­
sion, is expected to have either an in-depth understand­
ing or at least some exposure to higher mathematics, 
physics, chemistry, electrical and radio engineering, 
and the fundamentals of cybernetics. A central role is 
assigned to scientific-military research. This includes 
independent research in theoretical work as well as the 
development of more efficient methods for the use 
maintenance, and repair of military equipment. Special~ 
ized courses depend on the profile of the school, i.e., 
pilot training, antisubmarine warfare, missile guidance 
control, and a myriad of military service/branch­
oriented subjects. Based upon a survey of military arti­
cles, it is apparent that course work is replete with les­
sons to be learned from the "Great Patriotic War." 

Along with academic work, the curriculum includes 
practical experience. Each school has an extensive field 
training program, which simulates basic combat situa­
tions. Training facilities are available at the given school 
and at special field training camps. Periodic tours with 
active military units are also an integral part of the 
curriculum. In the US, the goal of the service academies 
is to provide cadets with a general military education. 
Training in skills occurs after commissioning. By con­
trast, the goal in the USSR is for the newly commis-
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Assessments, Office of the Secretary of Defense, and on a 
presentation Ms. Shelton made last fall at the Conference 
on "Military-Polltical Affairs in the 1980s" sponsored by the 
Assistant Chief of Staff/In telligence, USAF. 

AIR FORCE Magazine I March 1981 



Soviet Military Academies 

Strategic Rocket Forces 
Dzerzhinskiy Military Academy 

Ground Forces 
Combined Arms: Frunze Military Academy 
Tank Troops: Malinovskiy Military Academy of the Armed 

Forces 
Rocket Troops and Arti llery: Kalinin Military Arti llery 

Academy 
Air Defense Troops : Military Academy of Air Defense of 

the Ground Forces 
Special TrooPS 

Signal Troa~s: Budennyy Military Academy of Signals 
Chemical Trn.0ps: Timoshenko Military Academy of 

Chemical Defense 
Air Forces 

Gagarin Military Air Academy 
National Air Defense 

Zhukov Military Command Academy of Air Defense 
Navy 

Grechko Military Naval Academy 
Rear Services 

Military Academy of Rear Services and Transport 
Kirov Military Medical Academy 

MIiitary Engineer Academies 
Special Tr~ ps: Kuybyshev Military Engineering Academy 
Air Forces· ZHuk11>vsk!y MIi itary Air Engineering Academy 
~~atiui.ol Al;r Dcfcr":8c· Cc·.'crc': ~.1!!it:?r~1 Engireering 

Radiotechnical Academy of Air Defense 
Political Academy 

Lenin Military-Political Academy 
MVDAcademy 

sioned officer to perform initial duties in his speciality 
when initially assigned to a unit. 

Great emphasis is given to social science courses 
dealing with variou. a. pect ofMarxism-Leninisrp . T he 
importance of "ideological conviction" in mili.lary in-
titutioa a one of the most significant elemenl in-uni­

fying training cannot be over ta ted, since political re­
liability is an ab olute requirement. A recurriog theme 
in military literature, which reflect the Lenini ·t dictum 
of the unity of theory and practice, stresses the mainte­
nance of school ties with the civilian sector for political 
indoctrination. For example, Soviet journals comment 
that ties between school personnel and Party/Soviet 
organizations, enterprises, and institutions in cities and 
oblasts continue to be strengthened. Also, PYO schools 
use specific practical material in clas room lo achieve 
unity oftheory and praclice;i.e., in ocial ciencecla , ­
e , the instructor teache the history ofactivitie in local 
Party organizations and labor activities in collectives of 
industrial enterprises. Coupled with the pervasive polit­
ical apparatus in the school, the interaclions between 
the cadets/faculty and civilian organizations reflect a 
marked departure from the US y tern of military train­
ing. In fac t, thj represents a basic aim of the Soviet 
leadership ince 1917 Lo control and integrate the 
population by politicizing the military along with mili­
tarizing society. 

Military Academies and Other Advanced 
Officer Training 

After an officer is commissioned, the next formal step 
in the military educational system is training at one of 
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the eighteen service or branch academies. As a rule, 
military academies offer a three- to five-year program 
for officers who have completed four to six years of 
troop duty . Selection for the academies includes highly 
competitive examinations. In general, the maximum age 
limits for entrance are twenty-eight at engineering 
academies and thirty-two to thirty-six at the other 
academies. Military academies are specialized and 
officers attend the academy that is associated with the 
force component or service branch in which they were 
commissioned . An estimated twenty to twenty-five per­
cent of the officer corps attends academies. Classes are 
conducted within military districts to provide advanced 
or refresher training, presumably for officers who are 
not military academy graduates. These are presented on 
an informal , continuing basis. A summary of the 
academies is shown in the accompanying box. 

All of the military academies, except Dzerzhinskiy, 
are identified with a specific force component or branch 
of service by virtue of their title or in Soviet open 
sources. Inasmuch as the SRF is not associated with any 
academy, it is presumed , by a process of elimination, 
that Dzerzhinskiy trains SRF officers. The Academy for 
the Air Defense Troops of the Ground Forces opened in 
September 1977. The Soviet Military Encyclopedia 
states that MVD officers receive higher military training 
at Ministry of Defense (MoD) academies. Therefore, 
the MVD Academy probably provides training for other 
MVD elements. such as militarized civil police (militia), 
militarized fire guards, and other less clearly identified 
MVD personnel at various administrative levels. It is 
likely that some MVD officers also attend the MVD 
Academy for specialized training. The Academy opened 
September 3, 1974. 

Most of the Soviet military academies offer corre­
spondence courses in addition to their regular courses of 
instruction. Selection for these is by means of the same 
stringent competitive examinations to which a full-time 
student is subjected. At the completion of the corre­
spondence portion of a course, the student officer 
undergoes a short period of review at the academy, at 
the conclusion of which he takes the same final ex­
aminations as a full-time student . Military academies 
also offer advanced training for officers. Graduates of 
academies may return to pursue "Higher Academic 
Courses ," designed for officers to keep abreast of new 
military theoretical and technological developments . 

Other Advanced Officer Training 

The next step in the formal education of Soviet offi­
cers is the Higher Officers' Courses conducted by force 
components and service branches. In general, these 
courses do not require an officer to pass an entrance 
examination. Those who attend are field-grade officers. 
Of the Higher Officers' Courses , the best known is 
"Vystrel" (i.e., "the shot") or the First Higher Offi­
cers' Course/MSU B. M. Shaposhnikov . As much as 
seventy-five percent of the time during the one-year 
course is spent in the field, on test ranges, in tank­
dromes, and on firing ranges. This course is intended 
primarily for Soviet officers of the Ground Forces. 

Several other Higher Officers' Courses have been 
identified, including: 
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• Central Artillery Officers' Courses/Marshal of 
Artillery V. I. Kazakov, 

• Central Advanced Courses for Political Staffs, 
• Higher Central Officers' Courses of Civil Defense, 
• Lipetsk Higher Air Forces Officers' Courses , 
• Central Radiotechnical Officers' Courses of 

National Air Defense, 
• Courses for officers of the Veterinarian Service at 

the Moscow Veterinarian Academy. 
The Navy also has Higher Special Officers ' Classes 

for field-grade officers. These classes are located in 
Leningrad, where they have be~n given since 1827. One 
which has been identified is the Higher Officers' A via­
tion-Tactic Courses of the Navy. 

The .Military Academy of the 
General Staff 

The final formal step in. officer training is, of course, 
the selection to the Military Academy of the General 
Staff of the Soviet Armed Forces/K. Ye. Voroshilov, an 
institution of higher military education with an oper­
ational/strategic profile. Unlike the other seventeen 
academies , the General Staff Academy has a two-year 
program. Admission to this school is by "special situa­
tion" (or selection), and graduates are assured key posi­
tions in the Soviet Armed Forces. As stated in the Janu­
ary 1967 issue of the Military Historical Journal, there is 
scarcely a member of the Soviet High Command who is 
not a graduate of the General Staff Academy. Atten­
dance at this Academy represents the pinnacle of a 
Soviet officer' s education. It is thought that about half 
of the Academy's students are alumni of the Frunze 
Academy. This would indicate a heavy representation 
of Ground Forces' officers in the top staff positions. The 
ministers of defense of many Warsaw Pact countries 
have also attended this Academy; for example, Hoff­
man of East Germany, Lomsky of Czechoslovakia, and 
lonestse of Romania. Defense Ministers Tsog of Mon­
golia and Vo Nyugen Giap of Vietnam have also studied 
at the Academy. 

The Academy is a center for theoretical research in 
the fields of military arts and sciences. Great attention is 
accorded to training scientific and instructor personnel. 
In 1976, about sixty percent of the instructors of the 
Academy had advanced degrees and titles. Major col­
lections on the most important questions of military sci­
ence have been written at the Academy, to include the 
structure of the Soviet Armed Forces, the direction of 
the armed forces in war and major operations, and 
Marxist-Leninist methodology. The General Staff 
Academy also conducts "Higher Academic Courses." 

More and more Soviet officers are obtaining ad­
vanced academic degrees. All of the academies, some 
higher military engineering schools, and the Higher 
Na val School/Frunze offer postgraduate education 
programs leading to advanced academic degrees-that 
is, Candidate of Sciences or Doctor of Sciences. In the 
Soviet Union, a Candidate of Science degree is almost 
equivalent to a Ph.D. in the US. There is no US equiva­
lent to the higher Soviet degree of Doctor of Science. 
The programs are full-time and of not more than three 
years. Some academies also offer correspondence pro­
grams of not more than four years. Academic degrees of 
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postgraduate students are closely controlled by the au­
thorities and permission to enter the various programs is 
not easy to obtain. 

Central Hierarchy of the Officer .Military 
Educational System 

The organization associated with the Soviet officer 
education system extends from the military district to 
the MoD level. At the military district level a senior staff 
office r of general rank is usually de ignated as Deputy 
or Assistant) to the Commander for Military Training 

In litution and i re pon ·ible for the administrative 
functions associated with the schools in his district. 
Some military districts have twenty or more schools 
(e.g., Moscow and Kiev Military Districts), while 
others have only one or two (e.g., Transbaykal and Be­
lorussian Military Districts). The deputy also has re­
sponsibility for supervising premilitary training and re­
serve training in higher civilian educational institutions. 

At the service level, officers of general rank have 
been identified as Deputy Commanders in Chief of their 
respective components for military institutions. Finally, 
at the MoD level, there is a Main Directorate of Military 
Educational Institutions, currently headed by General 
Colonel Tank Troops V. A. Makarov who supervises 
the 140 schools. The precise interfacing among the var­
ious deputies at this central level is not clear. For exam­
ple, it is believed that service/branch logistical support 
and guidance for certain schools may emanate as much 
from their respective force components as from the 
military districts. 

Overall Manpower Estimates 

Efforts to determine the manpower devoted to the 
Soviet officer school system are difficult, based upon 
information that is currently available. Various esti­
mates by Western analysts put the figure of the average 
number of cadets at a school between 1,200 to 1,800, and 
an average of 900 for staff, faculty, and support person­
nel. This would suggest a range for the 140 schools of 
160,000 to 240,000 for cadets and about 125,000 total for 
school personnel. (It is thought that five to ten percent 
of the school personnel are civilians.) Some Western 
observers estimate the percentage of the officer corps of 
the Soviet Armed Forces to be about fifteen to twenty 
percent, which would mean 720,000 to 960,000 officers, 
using the figure of 4,800,000 total armed forces. Given a 
length of service of twenty-five to thirty years and a ten 
percent attrition rate, it would appear necessary to com­
mission some 40,000 officers per year to maintain this 
size corps. This is comparable, therefore, to an average 
cadet population of 160,000. The total enrollment at the 
academies and higher course levels is estimated to be 
approximately 50,000 with about 50,000 staff, faculty, 
and support. At the central level, administrative person­
nel probably approach 5,000. The foregoing estimates 
indicate a total manpower range of 390,000 to 470,000 
for the system of commissioning and training career 
officers. Of course, this does not include the Soviet re­
serve officer corps (i.e., those who receive commissions 
at civilian universities), the extent of which is not 
known. ■ 
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When considering the USAF shortages of scientific and technical officers, do you know 

the situation of their counterparts in the USSR? That is illuminated in this article. 

The Role of the 
S&T 

BY JILL E. HEUER 

THE Soviet Union's commitment to rapid establish­
ment of a scientific and technological (S&T) base 

necessary fo r industrial and mi litary power can be illus­
trated by the emphasis placed on the training of civilian 
scientists and engineer . There · no difficuJ ty in fi nding 
statistics that support this push. An often-cited example 
is that of engineers graduated from higher education in­
stitutes. In 1978, the Soviet Union graduated 295,100 
engineers, while the US figure was 46,000. This insis­
tence on training large numbers of scientists and en­
gineers extend to military officer education philoso­
phy, and is upported by the Party and military' com­
mitment to th development of a highl y competent S&T 
officer cadre. The purpose of this article is to explore 
this commitment by describing the need for such offi­
cers, how they are trained, and how they are employed 
and retained. 

Priority of Science and Technology 
The role of the Soviet S&T officer is better under­

stood against the backdrop of the national S&T commit­
ment. For the Soviet leadership, science is a vital instru­
ment of national policy for the attainment of domestic 
and international political goals. It has come to be iden­
tified as crucial to the building of the economic base to 
permit the transition to a Communist ·ociety. Soviet 
leaders also perceive scientific and technological suc­
cesses as necessary to achieve the international prestige 
essential to their ambition to lead the socialist countries 
and developing nations. Equally important, the vigor­
ous development of science and technology permits 
attainment of military technological superiority over the 
West so that the Soviet Union can pursue its interna­
tional ambitions and exercise international power. 

As a result, science and technology generally, and 
military-related research and development (R&D) par­
ticularly, have had high national priority in the Soviet 
Union. Since the late 1950s, the Soviet leadership has 
set a national goal of attaining the position of world lead­
er in all the most important areas of science and technol­
ogy. They are convinced that they have already 
assumed leadership in some areas and that the twenty­
first century will be the century of Soviet domination of 
world science. 
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A Captain/Engineer operating a computer at the Zhukovskiy 
Academy. "Substantial amounts of research are performed at 
military higher schools and academies." 

The need for well-qualified Soviet S&T officers is 
demonstrated by the increasing prominence given to 
science and technology. This need is dictated by in­
creased weapon complexity, the obligation of the mili­
tary to make effective use of armed might to implement 
national policy, and the urgency that the best possible 
military concepts be put forth to achieve national goals. 

In addition, the demand for S&T competence is 
observable at the highest level of national and interna­
tional policymaking, as well as in the internal decisions 
of the Ministry of Defense. The interaction of the 
national political and military leadership is a significant 
element in the formulation of nat ional security policy. 
The military leadership must demonstrate sound tech­
nical perspective relative to the engineering constraints 
on the feasibility and risk of plans and policies. There is 
an ever-present prod for military leaders to promote and 
employ increasingly broad S&T competence in every 
operational Force. 

The S&T perspective of the High Command (meaning 
the top Soviet military leadership closely integrated 
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with the Communist Party of the Soviet Union) per­
vades the evaluation of current and near-future capabili­
ties and hardware, and the projection of conceptual 
needs based on the integration of individual operational 
Force-level needs and capabilities. Thus, the High 
Command's varied functions feature constant recogni­
tion and application of diverse and complex technical 
expertise. 

In recognition of the need for a technically upgraded 
officer corps at each echelon, rapid change in the nature 
of the professional background of military commanders 
began in the 1950s. With the formation of the Strategic 
Rocket Forces in 1959 and the introduction of nuclear 
weapons into all Soviet branches of the Armed Forces, 
increased attention was given to explaining military 
doctrine and strategy and to broadened engineering 
competence of the officer corps. As this competence be­
gan to appear, a schism developed between what can be 
termed the ·'traditionalists,'' i.e., those with education­
al training strictly emphasizing military/political disci­
plines, and the "technocrats," i.e., those with educa­
tions that were more heavily oriented toward science 
and engineering. 

Although the differences between these two types of 
officers are still occasionally evident today, high-level 
pragmatic recognition of the need for new types of com­
mand and technical skills to operate the modernized 
military machine has forced a reconciliation or sub­
mergence of the differences between the two types of 
commanders. The expressed need for officers with 
broadened engineering backgrounds can be summed up 
by the fo llowing statement made by a Soviet colonel: 

The work experience of military cadres shows that an 
important condition involved in acquiring the qualities 
which are necessary for every officer is thorough knowl­
edge of the exact sciences. Indeed, only he who has an 
excellent knowledge of higher mathematics, physics, 
chemistry, electronics, and the fundamentals of 
cybernetics is able to master the complex and formid­
able military equipment of the present day. 

Soviet Higher Military Education System 

The importance of higher military education is seen in 
the repetition of organizations with this special concern 
at the various levels of the Ministry of Defense. It is of 
sufficient importance to be administered by a Chief 
Directorate at the level of the General Staff. Each of the 
five Forces (Ground, Naval, Air, Rocket, and Air De­
fense) also has a Chief Directorate for Higher Military 
Education, which administers the various command and 
technical academies to provide tailored skills for the 
Force. 

Future officers in the Soviet Armed Forces receive 
their military education in approximately 136 schools. 
There are at present three main types of officer schools. 
These are the three-year military technical school 
(voyennoye tekhnicheskoye uchilishche), the four-year 
higher command school (vyssheye komm"ndnoye uchi­
lishche), and the five-year higher engineering school 
(vyssheye inzhenernoye uchilishche). The trend in the 
1970s has been to increase course length to five years to 
help officers cope with the increased complexity of 
modern weaponry and associated equipment. Gradu-

62 

Junior officer's work being reviewed by a senior officer. 
(Engineering training is considered indispensable to professional 
quality.) 

ates receive a degree roughly equivalent to a bachelor's 
degree as well as a lieutenant's commission. 

The particular focus of these schools is to prepare 
lieutenants for duties not only in the five Forces, but 
also in particular branches and specia lized components 
of the Soviet Armed Forces. Therefore. each of the 
Force ha its own command and engineering sc hools 
which provide tailored, narrowly pecialized training. 
Many of t hese schools al o offer graduate-level educa­
tion for exceptional officers who are channeled into 
positions demanding more specialized skills. Corre­
spondence courses are also offered at these schools, 
particularly for older officers (above twenty-eight) seek­
ing to acquire scientific and technical backgrounds. 

Admission to all types of higher military schools is 
extremely competitive. Although most of their students 
are officer cadets , educational opportunities also are 
avai lable to outstanding enlisted personnel seeking a 
military career. Stringent screening of potential stu­
dents assures that they meet standards of political/ideo­
logical acceptability and high moral standards. For both 
officers and enli led personnel, outstanding ratings in 
combat readi ne s. mil itary di cip line, and poli tical 
traini ng are recognized in the evaluation process , in 
addi tion to academic credential . Although all of the 
cited criteria weigh heavily in the screening process, 
each candidate must pass a series of rigorou oral and 
written examinations in Russian language and literature 
(written), physics (oral), and mathematics (oral and 
written). Candidates must be single males, normally be­
tween the ages of seventeen and twenty-three, who 
have completed their secondary education and are 
physically fit. 

The Ministry of Defense also maintains command 
academies for advanced professional education pur­
poses. Examples are well-known institutions such as 
the Frunze Military Academy and the General Staff 
Academy. The curricula at these academies have also 
been influenced by the need for officers with S&T back­
grounds. Their programs have gradually been sup­
plemented with some technical courses to broaden the 
range of command skills and to produce military com­
manders capable of keeping in step with advances in 
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military-i:elated . cience and technology. Their main 
focus, however remains the prepara tion of command 
cadre an d mo t of the officer- tudents are at the 
mid-career point. 

focus of Education 

The po t-World War II Sovie t drive to meet the need 
for military technical competence to guide, motivate, 
and evaluate the def en e indu try's application of com­
plex technology to weapon design has been uccessfu l. 
The focus on education in the sciences and engineering 
i illustrated by the number of mili tary higher schools 
offering degree in these field (see Table / ) . More than 
eventy percent of the school subordinate to the fi ve 

operational Forces offer degree in natural cience and 
enginee ring . Th e emphasi on techn ical degree is 
heaviest in the schools of the Air Force and PVO­
Strany, while the Ground Forces continue to concen­
trate on education in military-political doctrine, opera­
tions, and tactics. 

The statistics on military officer degree holders are 
even more illustrative of S&T orientation. The follow­
ing breakdown presents the percentage of officers with 
degrees in science and engineering in various branches 
of the Soviet Armed Force in 1978 : 

PVO-Strany 
SRF 
Ground Forces 
Navy 

60% of officers are technically qualitied 
80% of officers are technically qualified 
25% of officers are technically qualified 
25% of officers are technically qualified 

NOTE Figures for Navy and Ground Forces are re latively low These 
figures represent the most current data available and are 
presented w, thout modlficatior. 

No comparable figure were fou nd for the Air Force 
However the percentage is believed to be well over fifty 
percent dtle to the large number of mili ta ry schools of 
the Air Forces that offer degree in aviation-related en­
gineering field . 

In the early 1970s mil itary educat ion in titutes were 
renamed ' higher" military education insti tute and , in 
some cases, the training pe riod wa upgraded and ex­
tended to five years in order to make the degrees re-

Jill Heuer is presently on assignment in Washington from 
the Air Force Systems Command's Foreign Technology 
Divi~lon, Wright-Patterson AFB, Ohio . She worked as an 
analyst three years with the Division. Mrs . Heuer has a B.A. 
and an M.A. in Slavic Stud ies from Northwestern University, 
Evanston, Ill. She has studied and traveled in the Soviet 
Union with the Foreign Study League. She has had articles 
publ ished on Soviet education in Science and Technology 
and Government Executive magazines. 

ceived comparable to those obtained from civilian high­
er education institutes. All of the Air Force schools for 
pilots and navigators have been renamed higher educa­
tion institutes, with their graduates holding the diplomas 
of pilot-engineer and navigator-engineer. According to 
General Colonel M. N. Mishuk, a Deputy Commander 
in Chief of the Soviet Air Forces, "The new tasks of 
programmer and computer operator have been added to 
the engineering navigation. communication , and other 
skill that fighter pilot mu t ma ter. ' Thi is additional 
evidence upporting thee ti mated large number of tech­
nically qualified officer in the Air Forces. 

The Soviet aero pace indu try; in particular, owes 
much to the academie and schools of the Soviet Air 
Forces. In the early years of Soviet history, these 
schools were the only sources of aerospace-related 
education. The Military Air Engineering Academy im­
eni Zhukov kiy , f r e ample, wa the only aviation 
high.er education in titute in the Soviet Union until 1930. 
The Academy' graduates include famous civilian air­
craft, mis ile, and propulsion designers such as Miko­
yan, Korolev Yakovlev , and Tumansk iy, as well a the 
former minister of the aviat ion indu try , Dement' yev . 

Curriculum 

Soviet military education officials proudly claim that 
the training of officer candidate. i maintained on a high 
technical level. Students generally have thi1ty-si:x hours 
of instruction per week. Seniors who work on cientific 
research project , have thirty bours per week of-instruc­
tion. The teaching methods include lecture . laboratory 
and fie ld training seminar , workshops cour e proj-

FORCE 

Table I: Commissioning Schools by Type and Force 

TYPE OF SCHOOL 

Air Forces 
PVO 
SRF 
Ground Forces 
Navy 
Other1 

Total 

Technical2 

4 

2 
6 

Source Soviet Military Schools DDB-2680-52-78, DIA 1978, UNCLASSIFIED 

NOTES 
1 Includes KGB MVD. Rear and Technical Forces. and signal troops 

Command3 

13 
11 
5 

31 
7 

16 

83 

Engineering 
6 
3 

8 
3 
6 

26 

2 Technical schools graduate specialists in such fields as communications, geodesy. cattography, and rad io-electronics 
3 Command schools include both technical and nontechnical-degree-granting schools P.>PP!O lmately sixty percent ol the command 

schools graduate lreutenant-eng,neers 
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Other (Political) 

21 

21 
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ects, treop training, participation in military exercises, 
con ultation wi th the teaching taff and independent in­
dividual tudie under an in tructor' upervision. De­
pending upon his degree of specialization and level of 
training, a student may receive practical training in a 
troop unit, on board a ship, in an industrial plant, in con­
struction projects, or on firing ranges. Students are 
urged to participate in scientific and inventive activity, 
mainly in the student design bureaus. 

The academic programs at the schools include a wide 
variety of engineering and military subjects. Curricula 
for schools commissioning lieutenants for the Air 
Forces, PVO-Strany , and SRF would likely include the 
following subjects: 

Aerodynamics 
Aircraft and Engine Design 
Aircraft Equipment and Systems 
Air Navigation 
Analytical Geometry 
Aviation Meteorology 
Bomb and Rocket Ballistics 
Chemistry 
Descriptive Geometry 
Electronics and Automation 
Foreign Language 
General and Air Force Tactics 
Higher Mathematics 
History of Military Art 

History of the CPSU 
Marxist-Leninist Philosophy 
Mechanical Drawing 
Military Pedagogy and 

Psychology 
Physics 
Political Economy 
Principles of Scientific 

Communism 
Probability Theory 
Radio Engineering 
Theoretical Mechanics 
Topography 

The number of hours of electronics, computer tech­
nology, and related disciplines has been increased in 
mo t military chool in recent year . Even though 
military officer are narrowly trained the rapid ad­
vances in weapon and teehno.logy have forced the stan­
dard inclusion of subjects in the curricula which were 
not recognized a nece sary ten or fifteen year ago. 

In addition more attention i now being given to up­
dating laboratory equipment that student u e in their 
senior research projects . Laboratory work has always 
been a considerable segment of military school curricu­
la. Lately, however, the numberoflaboratory hours has 
been increased in order to stimulate creative, indepen­
dent thinking in future officers. 

Ose of S& T-Qualified Officers 

The officer with higher military S&T education 
credentials has a broader variety of career opportunities 
than one without. The prima-facie case for use of S&T 
competence in units equipped with complex systems 
ha been touched on already . Basically, there are four 
ignificant cla ses of endeavor where S&T competence 

is a significant factor in officer uitability. They are 
operational units, pecialized directorate , cienti fic 
and technical directorates, and military education insti­
tutes. In each of tbese areas , the S&T officer's major 
function is to increa e the effectiveness of weapon 
technology in order to maintain constant mili tary capa­
bility and read ines . 

The S&T officers used in operational units are re­
quired to be able to operate and maintain complex 
weapons and weapon systems. Pilots, navigators, and 
missile crewmen, for example, must have enough fo r­
mal S&T training to be familiar with complex ystem 
design , pneumohydraulic systems, electromechanical 
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and electronic control systems , and thermal and chem­
ical devices and systems in order to ensure optimal op­
eration of weapon systems. 

Specialized directorates with the individual Forces, 
such as Technical Repair and Military Construction, 
employ S&T officer qualified as ' mili ta ry engineer/ 
mechanic mili tary engineer/electrician , and mil itary 
construction engineer . The last specialt y is offered al 
three military construction schools graduating military 
civil engineers . 

Perhaps the greatest number of S&T-qualified offi­
cers is concentrated in the Technical Directorates of the 
various Forces, since there is a variety of jobs within 
the e directorate requ iring S&T experti e . A ' part of 
it job of monitoring weapons project through develop­
ment and product ion the technical directorate send 
teams of military representatives to facilities that have 
substantial military R&D or production contracts. The 
interface of the Soviet S&T officer with military-prod­
uct industrial ministries is a particularly demanding 
role. 

Technical qualifications are especially important be­
cause the military representatives function over the en­
tire spectru m of the weapon acq uisition process . They 
fo rmally accept equipment on behalfofthe military cu -
tamer and en me that quality and performance meet the 
specifications laid out in contracts. They can also work 
out independent cost estimates to compare with the 
R&D facility's figures. There is another incentive for 
military representatives to be technically qualified and 
to perform well. They can be tried in court for criminal 
negligence if they accept inferior products. However, 
despite their potential power with production plants, the 
representatives perform primarily a control rather than 
a management fu nct ion. They are, therefore . the eye 
and ear of the Ministry of Defen e in their relationship 
with the defense- indu trial de ign bu reaus. re earch in­
stitutes, and product ion plants involved in weapon sys­
tem R&D and production. 

Military officers are also used in the limited number 
of research institutes subordinate to the Technical 
Directorates of the operational Forces. These institutes 
focus on product improvement and support of future 
concept generation, with specific emphasis on experi­
mentation and testing. In the Soviet Air Forces, for ex­
ample, after each prototype aircraft is certified as meet­
ing development specifications as a result of the indus­
trial ministry's development flight test process, an Air 
Forces research in titute perform ex ten ive operation­
al suitability testing which include armament system 
,perfo rmance and ordnance deli very. 

Lastly , Soviet S&T officers are also employed as 
faculty members in military higher schools and 
academie where thei r time i divided between teaching 
and re earch . These po ·ition usuall y require an ad­
vanced degree obtainable th rough mili tary graduate pro­
gram . Training rather than re earch, i the main func­
tion of military schools. However, a substantial amount 
of research is p@rformed. The Novocherkassk Higher 
Military Command School of Communications, for ex­
ample, has a scientific research laboratory that has built 
devices for determining methods of monitoring chemi­
cal current sources. These devices have been intro­
duced in several industrial enterprises. Other military 
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Students of the Military Air Engineering Academy imeni Zhukovskiy 
use computers for problem-solving in their research projects. 

school research projetls im.:luue work on theory of 
mechanisms and machines, strength of materials, simu­
lators for studying explosion processes, excavating 
machinery, turbojet engines, compressors, and tur­
bines. The Military Air Engineering Academy imeni 
Zhukovskiy has a complex of subsonic and supersonic 
wind tunnels for research. 

Soviet Officer Retention 

The Soviet officer enjoys privileges extended only to 
a few elite groups. Much of the high social prestige he 
enjoys is based lo a large extent on the people' patriot ic 
ardor derived historicall y from the repul ion of recur­
ring invader:s. The Party memb~r hip held by ninety 
percent 0f the officer corps ident ifies them as an hon­
ored group, ince only six percent of the national popu­
lace has membership in the elitist Communist Party. 
The mil itary is included in the highest levels of Party and 
government. Tb:e military, however, doe not enjoy to­
tal trust· the Par.ty, through the Main Poli tical Director­
ate, pervades every unit. 

Pay and privileges indicate a condition of favorable 
stature. 

• Officers are among the highest paid personnel, as 
a group, in the Soviet Union. There is additional pay for 

AIR FORCE Magazine / March 1981 

special knowledge and skills, academic degrees, remote 
duty, and overseas duty. 

• In an area that is most troublesome to the general 
populace, that of obtaining living quarters , priority is 
given to officers. 

• In a society where inordinate amounts of time are 
pent in normal everyday undertaking the Soviet offi­

cer enjoy precedence over the average citizen in being 
able to move to the head of a line of cu tamer awaiting 
access to a restaurant, and being seated promptly. 

• Military stores in garrison areas provide, at low 
prices, scarce food items produced by collective farms. 

• Many officers own a dacha or country home. 
• Opportunities exist for travel abroad. 
• A number of additional benefits, such as trans­

portation, family member jobs, housing, and excellent 
retirement pay and privileges are just as appealing and 
effective. 

Whatever enticement or combination of enticements 
appeals most to the Soviet officer, he is well motivated 
to excel and move ahead. The rewards of success are 
tangible, and the officer is very much encouraged to be 
the best officer and best engineer in his unit , branch, and 
Force. The earliest age at which he can be transferred 
from an active to reservist is forty. Also, the attractive­
ness of seeking civilian employment is reduced con­
siderably by the probable loss of status and privilege and 
the common lack of advertising of job opportunities. 
The number of S&T officers lost to the civilian-manned 
facilities of the military-product industrial ministries is 
negligible. The research institutes and design bureaus 
within this sector are manned by the most talented 
graduates of select technical institutes who enjoy many 
prerequisites by virtue of the top priority accorded to 
military-product R&D. 

(The select education institutes include such schools 
as Moscow Higher Technical School imeni Bauman, 
Moscow Aviation Institute, Moscow Physical Techni­
cal Institute, Leningrad Polytechnic Institute, and 
Leningrad Technological Institute. The ties between 
these schools and industrial facilities are strong. Many 
industrial scientists and engineers lecture at these insti­
tutes, assign research subjects to students, and review 
and approve dissertations leading to advanced degrees 
on R&D-related projects. Often, undergraduate re­
search projects are carried out at industrial facilities 
during the students' last year.) 

The graduates are also an elite group. However, em­
ployment in these industrial ministries is not a viable job 
option becau e they are exclusive in the sense that they 
have an establi bed S&T manpower supply channel that 
limits such opportunities. Thus, there is the absence of 
truly competitive career opportunities in the national 
economy for military officers. 

The Soviet S&T officer is recognized as a valuable 
national asset. He has a secure and prestigious berth, his 
skills are exercised, and officer loss to civilian occupa­
tions is not a major problem in the current environment. 

This article attempted to explore how the increasing 
emphasis on S&T qualification in the Soviet officer 
corps reflect the complexity of modern weapon and 
the anticipation of increa ing future emphasi on tech­
nology. Therefore the role of the Soviet S&T officer is 
likely to become even more vital in the future. ■ 
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___ ScNiet_· _·_Aerospace Almanac1981 
Soviet airpower has evolved into a formidable multi mission force over the three and a half decades since the end 

of World War II. This buildup occurred in the context of Soviet doctrine and burgeoning industrial capabilities 

BY COL. (SELECTEE) LYNN M. HANSEN, USAF 

THE recent statement by the editor of Jane's All the 
World's Aircraf t that "any belief in continued West­

ern air superiority may be illusory'' must be viewed with 
deep concern by all members of the North Atlantic 
Alliance. 

Airpower has always been the West's trump card, the 
area of military endeavor where we were sure of tech­
nological and tactical superiority. So it is natural to ask 
if this superiority has been eroded and, if so, how we 
allowed this to happen. 

A fundamental principle 
pervading all Soviet 
military thought is 
the primacy of the 

offensive. 

This article makes no attempt to provide the answers 
to these questions. Rather, it provides some insights 
into how airpower is viewed by Soviet military theoreti­
cians, where it fits into their combined-arms warfare 
doctrine, and some of the missions it must perform for 
success in modern cornbat. It then becomes clear that 
the expansion of Soviet airpower is not an overnight 
phenomenon, but the result of a carefully reasoned pro­
cess that is producing results. 

Doctrinal Factors 
In the past two decades, the Soviet Union's expendi­

tures on modernizing its air forces have increased more 
rapidly than for any other service, often at more· than 
three times the rate for defense spending as a whole. 
Nevertheless, improvements in air force capability have 
been paralleled by similar advances in virtually every 
facet of combat capability in every service and branch of 
arms in the Soviet Armed Forces. This has been a kind 
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of categorical imperative because Soviet military doc­
trine, enunciated by the Communist Party's Politburo, 
has always (with the possible exception of the Khrush­
chevian interlude) stipulated that war can be successful­
ly prosecuted only through the combined efforts of all 
the armed forces. 

There is no direct Soviet counterpart to USAF basic 
doctrine, nor does any other element of the Soviet mili­
tary establishment have its own doctrine. There is only 
the national military doctrine-also extended to the 
Warsaw Pact Joint Command. Similarly, the air force 
does not have its own strategy. There is only a national 
strategy closely linked to military doctrine. Strategy and 
doctrine interact with military science and the Party's 
military policy as part of the process that defines the 
size, structure, and capabilities required to enable the 
Soviet Armed Forces to project military power in sup­
port of political objectives. 

A fundamental principle pervading all Soviet military 
thought is the primacy of the offensive. The offensive, 
with the basic goal of destroying the enemy, is the most 
important aspect of military endeavor; defense is mere­
ly a condition in which a subsequent offensive is pre­
pared. The purpose of fighting a war, the Soviets be­
lieve, is to gain some political objective, and precious 
few political objectives of any importance can be 
obtained by developing and projecting a defensive 
force. 

Lest anyone think this is a new precept, be reminded 
that it was a fundamental principle from the founding of 
the Red Army and was enunciated with great clarity in 
the 1930s by such renowned officers and theoreticians 
as Mikhail Frunze. It has never been refuted, has sur­
vived the trauma of World War II, and is very much in 
effect today. 

The more recent pronouncements by Soviet leaders 
ring with proclamations of peaceful intent, that the 
armed forces are defensive in nature, but structured to 

The views expressed in this article are those of the 
author and do not reflect the official or unofficial views 
ofthe US Air Force, theDepartmentofDefense, or any 
other government agency. 
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quickly and effectively repulse any aggressor and en­
sure that further warfare is conducted on the territory of 
the aggressor. Yet, these same armed force s also have 
the mission of protecting the gains of socialism every­
where and of creating conditions favorable to budding 
revolution and peoples' liberation movements through­
out the world. Thus there is a fundamental drive toward 
changing the so-called correlation of forces in favor of 
socialism. At least once in the past fiftee.n months the 
offensive nature of the Soviet Armed Forces has been 
exploited to secure or maintain a government in a neigh­
boring country that was acceptable to the bosses in the 
Kremlin. 

Air Force Operational Art 

Although the Soviet air forces do not have their own 
doctrine or trategy, they do have their own operational 
art, incorporating what m~y· be equated roughly to 
USAF operational or operating doctrine. Operational 
art (operativnoye iskusstvo) is the intermediate Unk be­
tween tactics and strategy in the troika of categorie that 
comprise the Soviet art of warfare, sometimes called 
military art (voyennoye iskussrvo). Following ArisLult:­
lian logic , air force operational art is but part of the 
greater whole of military art and national military doc­
trine. It, therefore, follows that the Soviet Air Forces 
must be structured and equipped to operate offensively. 
This is all the more so since it has become a basic tenet 
of Soviet military theory that no significant operation in 
a future war can occur without the active involvement of 
aviation, which is to carry out diverse missions both in­
dependently and in collaboration with the other services 
of the armed forces. 

Whereas the basic principles of operational art and 
tactics have remained remarkably consistent from the 
time of their initial formulation (and certainly since 
1945), operational art has undergone some evolution in 
the manner and means of employing these principles in a 
contemporary conflict. The postwar development of 
Soviet Air Forces operational art has been divided into 
three periods or phases. 

According to Chief Marshal of A via ti on Pavel 
Kutakhov, the first phase lasted from the end of the war 
until 1953. Left with World War II vintage aircraft and 
faced with new jet technology, Soviet theoreticians 
grappled with the question of what kind of aircraft and 
armaments would be required to counter the military 
capabilities of the USSR' potential adver aries. The 
growth of large and effective air forces in the United 
State and Britain thus became a factor conditioning 
Soviet deliberations. 

The presence of Western airpower in Europe focused 
a great deal of attention on the problem of gaining air 
superiority which had proved to be a prerequisite for 
military victory in World War 11. Consistent with tbeir 
own experience, the Soviet concluded that the destruc­
tion of enemy aircraft on airfields would be the most 
expedient method of combating British and American 
air forces in Europe. Even during this early period, the 
Soviets contemplated offensive air operations against 
NATO air bases. But they simply did not have the avia­
tion technology to successfully implement their own 
doctrinal theory . 
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The second phase in the postwar development of air 
force operational art laste9 a relatively short period , 
from 1953 to 1959. Most propeller aircraft were phased 
out as Frontal Aviation, in particular, was reequipped 
with the MiG-15 Fagot, powered by ajet engine derived 
from Western technology. The Fagot was followed by 
the MiG-17 Fresco. Both have outstanding records as 
combat aircraft , and both are still flying in various parts 
of the world, though Western airplanes of a similar vin­
tage have long since been retired. But neither possessed 
the range or ordnance-carrying capability that would en­
able the Soviets to implement, with any degree of suc­
cess, offensive air operations . 

In the late 1950s, such second-generation aircraft as 
the early model MiG-21 Fishbed-C, the Yak-25 Flash­
light-A, and the Su-7 Fitter-A began to appear in front­
line regiments . The Fishbeds and Flashlight , designed 
to counter Western aircraft and keep them off the back 
of the ground forces, provided no net gain in indepen-

The diminutive multirole MiG-21, code-named Fishbed by NATO, 
was designed on the jet-to-jet experience of the Korean War. It is 
the best known Soviet fighter, serving some thirty nations. 

dent offensive air capability, even though by flying cov­
er they complemented the ground offensive. On the 
other hand, the Fitter-A was designed as a ground­
attack aircraft with only minimal air-to-air capability. 
The MiG-19 Farmer was also in service with Frontal 
Aviation in several variants, with the D-model being 
optimized for ground attack . Nevertheless, both the 
Farmer-D and Fitter-A suffered from restricted range 
and ordnance-carrying capabilities, and could not be 
considered equal to any of the Century-series fighters in 
use in Western Europe at the time. 

The principles of operational art, however, did not 
change during this period. Air Force commanders were 
concerned that they were outmatched by the continuous 
development of Western technology, while their basic 
task remained to support offensive actions by the 
ground forces. Moreover, this was the period in which 
Khrushchev alienated his military commanders by di­
verging from the combined-arms concept and placing 
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near total emphasis on the Strategic Rocket Forces. 
Thus, Chief Marshal of Aviation Pavel Kutakhov will 
only say that new, effective methods of destroying 
enemy aircraft at airfields and in the air were developed. 
Lamenting the deplorable state of affairs, he goes on to 
write that under those conditions, it became even more 
important to correctly solve the problem of gaining air 
supremacy. 

The third phase in Soviet Air Forces operational art 
began in 1960, and allegedly continues to the present. 
By this time, the military establishment had begun to 
reassert the primacy of long-standing doctrinal tenets 
and to gain support in the decision-making hierarchy for 
the investment in armaments and technology, for all 
arms and services, that would provide some promise of 
success in prosecuting a war against a technologically 
superior force. It was primarily a matter of matching 
technology to doctrine. 

The fall of Khrushchev and the rise of Brezhnev gave 
further impetus to this movement and helped put into 
motion the huge armaments industry that now rules su­
preme in the allocation of resources. The development 
of operational art, as Marshal Kutakhov points out, was 
based primarily on the combat features and capabilities 
of Soviet aircraft and armaments, as had always been 
the case. The difference now was that new aircraft were 
on the drawing boards, new technology was finding its 
way into front-line units, and armament norms were 
generally beginning to match doctrinal requirements. 

Air Supremacy 

Thorough analysis of military operations in all recent 
wars has convinced Soviet military scientists that air 
supremacy (gospodstvo v vozdukhe) is essential for vic­
tory in any future military conflict. Without air su­
premacy, particularly at the operational/tactical level, 
the Soviet ground offensive would develop at a much 
slower rate, allowing time for the defense to organize 
and frustrate the realization of a high-speed Soviet 
offensive. 

Winning of air supremacy, however, is not purely an 
Air Force mission, but one shared by all the armed 
forces-including the Strategic Rocket Forces. 

Tactical 
The large array of mobile surface-to-air missile 

(SAM) systems that accompany Soviet tank and motor 
rifle units and subunits into battle is ample testimony 
of the importance the Soviets attach to tactical or local 
air supremacy. As part of the Ground Force Air Defense 
organization (PVO-Voysk), these SAM systems (SA-4, 
SA-6, SA-8, SA-9) are complemented by the tracked 
ZSU-23-4 with radar-directed automatic antiaircraft 
cannon and by numerous lesser weapons . The coordina­
tion of ground antiaircraft activity with aviation assets 
takes place at front and army level within an air defense 
entity comprised of both air force and ground force per­
sonnel. In general, fighters and ground systems coordi­
nate their operations according to zones, altitudes, and 
time. Fighters normally operate at extended ranges 
along the main enemy approaches. 

Zones for SAM systems and antiaircraft fire are deter­
mined by the range and altitude of effective fire and the 

70 

The SA-4 Ganef antiaircra ft miss ile's ramjet propulsion gives it a 
slant range of forry-three miles. 

nature of the target they are defending. To enhance 
warning provided by radar sy terns, specially desig­
nated ai r ob erver are located in the command posts of 
all subunits who feed information on low-level aerial 
attacker · into the ai r defen e network, where comput­
er dete11nine the optimum weapon for combating the 
intruder within the allotted ti me. 

Operational 
In World War II, thirty-five to forty-five percent ofall 

Frontal Aviation sorties were dedicated to winning air 
supremacy at the operational level. Because of in­
creased aircraft survivability afforded by hardened shel­
ters and the difficulty of launching coordinated mass 
surprise attacks against airfields, the Soviets believe 
that aerial combat may comprise an even greater portion 
of total sorties flown in any future conflict. 

Recognizing the technological superiority of Western 
aircraft on a one-for-one basis, long-standing principles 
of maneuver and mass would be employed to ensure 
that Eastern aircraft outnumber Western defenders in 
ratios that exceed 3: I in fighters. This implies, of 
course, a requirement for large numbers of aircraft and 
the willingness to take substantial losses. Here the 
Soviets count on the availability of strategic reserves. 
These are not reserves in the more commonly under­
stood sense, but operational units scattered throughout 
the military districts of the Soviet Union that are at the 
immediate disposal of the strategic leadership through 
executive action of the General Staff. These can be re­
subordinated to air force commanders at theater and 
front level in pursuit of operational air supremacy to see 
that requisite norms for numerical superiority are met. 

Strategic 
While the relationship between operational and 

strategic air supremacy is extremely close , the ultimate 
objective is overall or strategic supremacy within a par­
ticular theater of military operations. This may clearly 
be the sum total of tactical and operational successes, 
but is more likely to also involve special operations and 
campaigns planned and organized by the national 
strategic leadership , i.e., the High Command. 

Although the Soviet art of warfare includes employ­
ment of all armed services in the struggle for air suprem-
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acy. the mo l ma ive action would be strikes by the 
Strategic Rocket Force , employing intermediate- and 
medium-range ball istic mi iles and air operations in­
volving a wide range ofaviation a ·el . ln an initia l non­
nuclear pba e of a war in Central Europe the Soviet 
would probably initiate lh often ive with a large-·cale 
air operation that would bear the brunt of the re pon i­
bi li ty for neutralizing We tern air force . means of nu­
clear de livery, command and control facilitie •. and 
other high-priority targets . 

The Air Operation 
An air operation wou ld include medium bomber 

ass igned to both Long-Range and Naval Aviat ion. 
working in clo • e coordination with Frontal Aviation ai r­
craft belonging to everal ai r armie under a ingle 
trategic command entity. Naval Backfire bombers in 

parti ular wou ld eek to de troy aircraft carrier and 
naval forces in the theater. as wel l a air ba es on coa tat 
axes. Backfires, Badgers, and Blinders fl ying against air 
bases on the Continent and in the United Kingdom 
would be complemented by Fencer-A and po ibly by 
ground-attack. wingwing Fitters and Flogger . Air 
combat fighter , chiefly ,Flogger and Fi hbed . would 
tly cover for the attacking force . Yak-28 Brewer-Es 
wou ld complement other platforms in providing tand­
off ECM support, while other Brewer would aid MiG-
25 Foxbat reconnaissance ver ion and pod-carrying 
fighters in obtaining aerial photography for damage 
assessment and targeting purposes. 

This type of highly complex air operation would be 
conducted around the clock and would last from three to 
six days, requiring large number of aircraft mu ltiple 
sorties per aircraft per day, and much crew stamina. The 
fundamental objective would be to neutralize the main 
force of Western aviation on the first day of ho ti litie . 
This operation would seek to destroy sufficient numbers 
of Western aircraft to meet their required numerical su­
periority ratios, allowing them to successfull y conduct 
the battle for air supremacy at the operational and tac­
tical levels for the remainder of the war. 

Even if the overall struggle were to decimate Eastern 
air a ets the criterion for succe s would have been met 
so long a trategic superiority is eventually obtained . 
Carefu lly preserved obsolescent aircraft, uch as Fre -

Col. (selectee) Lynn M. Hansen is assigned to the Office of 
Secretary of Defense {International Security Affairs). As an 
Air Force Research Associate in 1977-78, he pursued 
post-doctoral studies in Soviet military organ ization and 
doctrine with Prof. John Erickson at the University of 
Edinburgh . His undergraduate studies were at Ricks 
College and Utah State University. He was a Fulbright 
Fellow at the Free University of Berlin, and pursued 
additional graduate studies at Stanfo rd and the Un iversity 
of Utah, culminating in a Ph.D. in 1970. Twice, for a total of 
six years, he has served In the German Democratic 
Republic as a liaison officer to the Commander, Group of 
Soviet Forces, ·Germany. His overseas experience Includes 
two and a half years in Denmark, eight years in Berlin, one 
year in Vietnam, and one year in the UK. He is fluent in 
Danish, with reading ability in Norwegian and Swedish. He 
is a/so fluent in German and possesses fair capabilities in 
Russian. 
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In general, fighters 
and ground systems 

coordinated 
their operations . . . 

co . Farmer , and olde r Fi ·hbed , could then be 
brought into play a a ort of econd strategic echelon to 
expleit the void in We tern air capabil ity. .. 

1n that context, it hould be noted that the Soviet air­
craft indu try currently outproduce the United States 
in fighter aircraft by about two to one. The sum offight­
er produced at a typical two-year production rate 
equals the amount of all the US tactical fighter in 
Europe, all the fighter replacement (including the 
National Guard and Re erve), plu the remainder of the 
NATO Central Region inventory. And that is not includ­
ing the large numbers of hel icopter , the annua l 
Soviet-imposed SALT Il production rate of at lea t thir­
ty Backfire bomber or the apparently imminent 
appearance of till other offensive ai1frames in the near 
future. 

Support of the Ground Forces 

Soviet military science stre se that the struggle for 
air supremacy be conducted in the intere t of the ground 
forc;es whether at the tactical, operational or trategic 
level of military art. Neverthele there are at least two 
additional Frontal Aviation missions in direct upport of 
soldiers on the ground. Although the difference may be 
somewhat imprecise, these missions are support (pod­
derzhka), provided to troops in combat; and air accom­
paniment (soprovozhdeniye), which connotes sup­
plementing artillery in the fire-preparation phase of 
combat. 

The assault river crossing-of which there would be 
many during a European conflict-is an excellent exam­
ple of a combat action requiring ex ten ive interaction of 
air with the ground force .. The fir l requirement would 
be detailed aerial reconnai sance provided at the tacti­
cal Jevel by a fighter ( uch a Fi hbed-H) with a photo­
graphic pod , by the Brewer-D, or by a reconnais ance 
variant of the Foxbat. Preparatory fire by artillery sub­
units would be coordinated with air strikes involving 
MiG-27 ground-attack Floggers or Fitter-CID aircraft. 
Attack helicopter . such as the Mi-8 Hip-E and the 
Mi-24 Hind-D, would function closer to the approaching 
ground troop or provide uppres ive fire for a landing 
zone for Hip-Cs with heliborne troop whose mi ion 
would be to secure a bridgehead on the opposite bank. 
Counterair fighters would provide cover in what would 
have become a three-tiered aerial operation orches­
trated .to upport the river crossing. 

During normal breakthrough operation , air strikes 
would be closely coordinated with artillery barrages to 
extend the range of fire either vertically or laterally. The 
principal targets would be enemy artillery, operational 
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reserves, and antitank weapons, including tanks. As the 
operation extended into the depth of the enemy's de­
fense, the air mission would become more multifaceted. 
Both fighters and helicopters could be used during the 
pursuit phase to harass a retreating enemy, to disrupt 
transportation networks, and otherwise frustrate a suc­
cessful retreat. Free search-and-destroy missions could 
be launched against such priority mobile targets as nu­
clear-delivery systems, or there might be a series of 
small preplanned air operations directed at specific 
targets in the operational interest of the ground force 
commander. 

Attack Helicopters 
Until the advent of the Mi-24 Hind, the Soviets had 

not practiced close air support extensively. The prefer­
ence had been to rely on direct fire provided by organic 
artillery and tanks that could be quickly applied as the 
situation dictated. In part, this wa because since World 
War Il's legendary Ilyushin 11-2 Shturmovik, they had 
not possessed an aerial weapons platform with optimum 
characteristics for providing air support in close 
coordination with the fire and maneuver of troops in 
combat. The Mi-24 has filled the void. Not only is it con­
siderably slower than. fixed-wing jets, but it can operate 
from landing area near the combat zone, fly nap-of-the­
earth profiles to decrease its vulnerability, and deliver 
far more conventional firepower accurately than had 
been the case with older ground-attack aircraft. 

Equipped with a large-caliber four-barrel machine 
cannon plus its primary armament of four thirty-two­
shot rocket pods (128 unguided 57-mm rockets) and four 
Spiral laser-guided antitank missiles , the Hind-D may 
be the world's most formidable attack helicopter. 
Although slightly less sophisticated the Mi-8 Hip-E is 
even more heavily armed, with up to 192 57-mm rockets 
in six pods plus four older-type antitank guided missiles. 
(The East German Hip-F has six, instead of four, 
ATGMs in addition to six 57-mm rocket pods and an 
aimable machine gun.) 

Both helicopter types are increasing in the forces of 
the Soviet Union and its Pact allies. They provide an 
additional dimension to the Soviet doctrinal tenet of fire 
and maneuver, as well as clear expression of a commit­
ment to increased firepower in support of a high- peed 
offensive. Despite exhaustive studies of US helicopter 
operations , the Soviet have not copied US employ­
ment modes , but have eized the capabilitie promised 
by thi relatively new technology to enhance their over­
all ability to implement the basic principles of Soviet 
operational art and tactics. 

A Look to the Future 

In the past two decades, the Soviet Air Force has 
undergone a total and relentless modernization program 
aimed at providing it with the requisite aviation technol­
ogy with which to implement its operational art in the 
face of Western technological superiority. The next de­
cade will no doubt witness a continuation of this pro­
gram and a narrowing of the technological gap. New air­
craft will continue to be introduced. A new ground 
attack aircraft would be especially significant in provid­
ing increased firepower and capability for ground-sup-
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port operations. Unofficial sources indicate that such a 
close support aircraft and a new air-superiority fighter 
could enter the active inventory in the next few years. 
Look-down, shoot-down systems are being developed 
and should soon be appearing in air defense aircraft. It is 
also likely that new armaments, including various pre­
cision-guided munitions , will be avajlable in increasing 
numbers in the same time period. 

Despite the impressiveness of the new aviation tech­
nology that has appeared recently and will continue to 
appear in the Soviet Air Force, the real changes to be 
expected in the 1980s will be less visible but have far 
more impact. For the past ten years, Soviet military sci­
ence has concerned itself with how doctrine and tech­
nology must fit together. This has generally fallen under 
the general rubric of command and control (upravleniye 
voyskami), which includes not only the external struc­
tures and mechanisms of command, but also the manner 
in which the individual pilot approaches his mission. 

Chiefamong the organizational changes that have be­
gun to emerge is the reconstitution of a prewar entity 
known as army aviation (armeyskaya aviatsiya). This 
places helicopter assets under the direct control of 
ground commanders, providing them with more respon­
sive air support and added air mobility and maneuver­
ability. 

Even while the command and control of helicopters 
appears to be undergoing some decentralization, the 
overall trend appears to be toward greater centralization 
of tactical air assets in order that the principles of mass 
and maneuver can be executed better at the operational­
strategic levels of Soviet military art. Thus, we see the 
recent appointment of Air Force General Colonel A. 
Katrich (a former Commander of the Sixteenth Air 
Army, GSFG) as Deputy Commander in Chief of the 
Warsaw Pact for Air Forces as establishing the mecha­
nism for consolidating and controlling the use of airpow­
er within a specific theater of military operations. This, 
of course, does not detract from the use of tactical ai r by 
the front commander to support ground operations at 
the tactical and operational levels. 

Nevertheless, the more significant changes to be ex­
pected will be in the areas of individual pilot initiative 
and performance-areas where NATO pilots have al­
ways had the edge-as moves will be made toward more 
decentralized execution of command. The traditional 
preferred option of conducting aerial combat under the 
strict direction of a ground controller will still be in 
force, but tempered by the requirement to stay and fight 
at all altitudes if success is not achieved on the first con­
trolled pass. Both fixed-wing and helicopter pilots will 
operate at extremely low altitudes to take advantage of 
terrain feature in approaching targe ts. Thus , yet 
another index of Western uperiority may well be 
eroded as Soviet and Eastern European pilots begin to 
maximize the capabilitie of newer technology by im­
plementing new lactic per onal initiative, and oper­
ational flexibility hithertofore not credited to the Soviet 
Air Forces. 

In addition to ongoing Soviet refinements in matching 
doctrine and technology , we must now be prepared to 
deal with a new "style" of military operation as we 
attempt to answer the question raised by Jane's about 
the illusory nature of Western air superiority. ■ 
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Strike Advanced Fighter Capability 
Eagle Demonstrator 

An industry-sponsored 
program using a 
modified two­
place F-15 now fly­
ing with an improved SAR­
mapping Hughes APG-63 
radar, FUR, conformal fuel 
tanks, 30mm gun pod, and 
the integrated aft crew station 
- will prove the all-weather 
potential of the F-15 Strike Eagle. 

This program is demonstrating Strike 
Eagle's ability to detect, track and attack 
fixed and moving tactical targets at night 
or in adverse weather with as many as 22 
weapons. Strike Eagle incorporates two 
FAST Pack conformal fuel tanks accom­
modating nearly 10,000 pounds of added 
fuel. Each can carry two AIM-7 Sparrow 
radar-guided missiles or 4,400 lbs. of air­
to-ground ordnance; or an infrared 

Conformal Fuel Tanks 

Tracker/Laser 
Designator pod 
such as PAVE 
TACK or LAN­

TIRN. These inter­
changeable tanks may 

also be fitted with recon­
naissance sensors, ECM or 

other equipment for mission 
flexibility . 

Conformal fuel tanks allow deploy­
ment to forward bases with little or no 

tanker support. Non-stop flight from the 
U.S. to England without tanker support 

has been demonstrated. These tanks 
considerably extend the Eagle's tactical 

combat radius - for some missions, the 
payload/radius is doubled. 

NICDONNELL. 
DOUGLAS 

, 



TOP LEADERS OF THE SOVIET 
ARMED FORCES 

Marshal of the Soviet 
Union Leonid ll'lch Brezh­
nev. Born 1906. Russian. 
General Secretary of the 
Central Committee CPSU, 
Chairman of the Presidium of 
the Supreme Soviet USSR, 
Chairman of the Council of 
Defense USSR, Supreme 

Commander in Chief. Brezhnev was in political 
work in the Armed Forces during World War 11, 
and took part in the defense of Novorossiysk. In 
1957, he was given the task of expediting pro­
duction of missiles and developing a space 
program. General Secretary ol lhe CPSU since 
October 1964. He has been awarded a third 
Gold Star of "Hero of the Soviet Union." He also 
is a "Hero of Socialist Labor." 

Marshal of the Soviet 
Union Dmitrly Fedorovlch 
Ustinov. Born 1908. Rus­
sian. Naval artillery engineer 
who became wartime arma­
ments production chief. 
From 1946 to 195 / he was 
Minister of Armaments, then 
Minister of Defense Industry. 

He worked with Brezhnev expediting missile 
producHon and the space program (1957) as 
Deputy Chairman of Counc il of Ministers. First 
Deputy Chalrman to 1965, then Secretary of 
Central Committee CPSU (1965-76), Candi­
date Member of Politburo (1965 to March 1976), 
then Member of Politburo since March 1976. 
Minister of Defense (April 1976). Twice "t-iero of 
Socialist Labor." Also a "Hero of the Soviet 
Union." 

Marshal of the Soviet 
Union Nikolai Vasilyevich 
Ogarkov. Born 1917. Rus­
sian. Became 1st Deputy 
Minister of Defense and 
Chief of the General Staff in 
January 1977. Candidate 
(1966-71), then Member of 
the Central Committee CPSU 

since 1971. Deputy of the Supreme Soviet 7th 
through 10th sessions. With engineer troops 
during World War II. First Deputy Chief of the 
General Staff (1968-74), Deputy Minister ofDe­
fense (1974-77). Military Engineering 
Academy (1941 ), Academy of the General Staff 
(1959), 

Marshal of the Soviet 
Union Viktor Georgiyevlch 
Kulikov. Born 1921 . Rus­
sian. In January 1977, ap­
pointed Commander in Chief 
of the United Armed Forces 
of the Warsaw Pact. First 
Deputy Minister of Defense 
since 1971. Member of the 

Central Committee CPSU since 1971. Com­
mander of the Kiev Military District (1967-69), 
then Commander in Chief, Soviet Forces Ger­
many (1969-71), From September 1971 to 
1977, Ku_likov was Chief of the General Staff. 
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Frunze Military Academy (1953), Academy of 
the General Staff (1959). 

General of the Army Alek­
sey Alekseyevlch Yepl­
shev. Born 1908. Russian, 
Chief of the Main Political 
Directorate since May 1962. 
Yepishev was in political 
work in the Armed Forces 
during World War II. Deputy 
Minister of State Security 

(MGB) (1951-53), Ambassador to Romania 
(1955), then to Yugoslavia (1961 ). Candidate 
(1952- 64), then Member of Central Committee 
CPSU since 1964. Deputy of the Supreme 
Soviet 1st, 3d, 4th, and 6th through 10th ses­
sions. Military Academy of Mechanization and 
Motorization (1938). 

Marshal of the Soviet 
Union Sergey Leonidovich 
Sokolov. Born 1911. Rus­
sian. First Deputy Minister of 
Defense tor ,General Affairs 
since 1967. Served on lhe 
Western and Karelian Fronts 
during World War II. First 
Deputy Commander (1964-

65), then Commander of the Leningrad Military 
District to 1967. Candidate (1966), then Mem­
ber (since 1968) of the Central Committee 
CPSU . Deputy of the Supreme Soviet 7th 
through 10th sessions. Military Academy of 
Armored and Mechanized Troops (1947). 
Academy of the General Staff (1951 ), 

General of the Army Vladl­
mir Fedorovich Tolubko. 
Born 1914. Ukrainian. Com­
mander in Chief of Strategic 
Rocket Forces and Deputy 
Minister of Defense since 
1972. Tank brigade com­
mander during World War II. 
From 1960 to 1968, he was 

First Deputy Commander in Chief of the Strate­
gic Rocket Forces. After tours as Commander, 
Siberian Military District, and the Far Eastern 
Military District, he was given his current 
assignment. Candidate (1971 ), then Member 
(1976) of the Central Committee CPSU. Deputy 
of the Supreme Soviet 8th through 10th ses­
sions. Military Academy of Mechanization and 
Motorization (1941 ). Academy of the General 
Staff (1951 ), Higher Academic Courses of the 
Academy of the General Staff (1968). 

General of the Army Vasl­
liy lvanovlch Petrov. Born 
1917, Russian. Commander 
in Chief of Ground Forces 
since December 1980, In 
World War II, commanded a 
cavalry platoon, then chief of 
operations of a rifle division. 
In 1957, commanded a mo­

torized rifle division. After 1961, various com­
mand posts. In 1966, 1st Deputy Commander 
and Chief of Staff of the Far Eastern Military Dis-

trict, and in 1972, Commander. In 1976, 1st 
Deputy Commander in Chief of Ground Forces. 
Commander in Chief of Troops of the Far East. 
Deputy Minister of Defense, 1978-80. Full 
Member of the Central Committee CPSU sint:e 
1976. Deputy of the Supreme Soviet 9th and 
10th sessions. Frunze Military Academy (1948), 
Graduate of General Staff Academy's Higher 
Academic Courses (1969). 

Marshal of Aviation Alek• 
sandr lvanovlch Koldunov. 
Born 1923. Russian. Became 
Commander in Chief, Troops 
of National Air De fens e 
(PVO-Strany) and Deputy 
Minister of Defense in July 
1978. Kolduno,v was one of 
the ten top Russian fighter 

aces of World War II, destroying forty-six enemy 
aircraft. In the postwar period, Koldunov com­
manded fighter aviation un its. In November 
1970, he was named Commander of the Mos­
cow Air Defense District. In December 1975, 
Koldunov became First Deputy Commander in 
cI1Ier of Troops ot National Air Defense. Candi­
date Member of the Central C6rnml1tee from 
1971 to 1976, Deputy of the Supreme Soviet 9th 
and 10th sessions. Twice "Hero of the Soviet 
Union." Military Air Academy (1952), Academy 
of the General Staff (1960), 

Chief Marshal of Aviation 
Pavel Stepanovlch Kuta­
khov. Born 1914. Russian. 
Commander in Chief of the 
Air Forces and Deputy Minis­
ter of Defense since March 
1969, In World War II , he flew , 
367 combat missions, shoot­
ing down fourteen enemy air­

craft. Commanded the air forces of a military 
district before becoming First Deputy Com­
mander in Chief of the Air Forces in 1968. Mem­
ber of the Central Committee CPSU since 1971 . 
Deputy of the Supreme Soviet 8th through 10th 
sessions. "Hero of the Soviet Union." Academy 
of the General Staff (1957). Distinguished Mili­
tary Pilot USSR (1966), 

Admiral of the Fleet of the 
Soviet Union Sergey Geor­
glyevlch Gorshkov. Born 
1910. Russian. He has held 
his present post as Com­
mander in Chief of the Navy 
since 1956, Gorshkov took 
an active part in World War II 
landings in the Black Sea 

area, and supported fighting in Hungary and 
Yugoslavia. In July 1955, he became First Dep­
uty Commander in Chief, then, in January 1956, 
Commander in Chief of the Navy and Deputy 
Minister of Defense. From 1956, he was Candi­
date, and from 1961, a Member of the Central 
Committee CPSU . Deputy of the Supreme 
Soviet 4th through 9th sessions, Graduate of 
Frunze Naval School (1931) and higher com­
manders' courses at the Naval Academy ( 1941 ), 

-HARRIET FAST SCOTT 
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___ Stwiet __ •_· Aerospace Almanac1981 
The Soviet nuclear buildup-both tactical and strategic-means that US and allied planners 

must be prepared for the full spectrum of conflict, should it come. 

• I ............... r Nuclear 
s 

BY ROBERT KENNEDY 

IN A landmark speech delivered in London at the Inter­
national ln titute for Strategic Studies in October 

1977, Helmut Schmidt, Chancellor of West Germany, 
mindful of the USSR's improving strategic and theater 
nuclear capabilities, expressed his concern over the 
changing strategic conditions that now confront the 
Alliance. According to Chancellor Schmidt, SALT had 
codified the Soviet/American strategic nuclear balance, 
thus neutralizing the strategic nuclear capabilities of the 
superpowers. As a result, he cautioned, the significance 
of the East/West balance of tactical nuclear and conven­
tional weapons had been magnified. 

Since E uropean and American defense speciaJi t 
have long been aware of what has generally been per­
ceived as a clear Soviet conventional advantage, Chan­
cellor Schmidt's remarks focused public attention on a 
series of issues that were already commanding high­
level NATO interest and thus sparked an intensification 
of the debate over the nature of the Soviet theater nu­
clear buildup and over the implications of that buildup 
for deterrence and defense. 

Soviet Theater Nuclear Improvements 

During the last decade, the Soviet Union has methodi­
cally improved its theater nuclear forces at all levels. On 
the tactical or battlefield level, where the approximate 
maximum range would be equal to or less than 100 
nautical miles (Rx~ 100 NM), NATO once possessed 
an overwhelming superiority in nuclear weapons. In 
some quarters that superiority has been considered one 
of the primary pillars in the deterrence of the over­
whelmingly superior Soviet conventional forces. To­
day, the Warsaw Pact has more than 600 Frog and Scud­
A missiles, of which more than 400 can be considered to 
have a nuclear mission. Moreover, they are now replac­
ing their older Frog rockets with the SS-21. Both the 
Frog and Scud•A mis iles are reported to have poor 
reaction times, low reliability, poor operational accura­
cy, and a primitive manual interface with Soviet target­
ing and command and control systems. 

And while little data is currently available on the SS-
21, it is reported to have a considerably greater range 
than the Frogs and presumedly has incorporaled im-
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provements in reaction time, missile reliability, accura­
cy, and handling characteristics. 

The Soviet. Union is also now deploying dual-capable 
203-mm and 240-mm art illery. According to former 
Secretary of Defense Harold Brown, nuclear-capable 
artillery is currently only deployed in the Soviet Union. 
However, Soviet nuclear artillery cou ld easily be 
moved to support nuclear operations again t NATO. 

NATO, on the other hand , while at a disadvantage_ in 
tactical missiles, stiJI retains a relati ve overall advantage 
in short-range systems as a result of a sub tantial de­
ployment of nuclear artillery. The gap, however, be­
tween NATO and Warsaw Pact battlefield capabi li tie 
has narrowed considerably over the past decade and a 
half, and the overwhelming uperiority once enjoyed by 
NATO has di apJ!)eared (see Table/). 

The Soviet Union also has been upgrading its 
medium-range battlefield support systems (Rx = 101-
500 NM). Currently the Soviets have deployed approx­
imately 340 battlefield upport mis ile and nearly 400 
tactical aircraft capable of delivering nuclear weapon . 
Moreover. they ·are now replacing their liquid-propelled 
Scud-B and SS- 12 Scaleboard missiles with SS-23s and 
SS-22s and are rapidly improving the nuclear-strike 
capabilities of their tactical air systems. The addition of 
the Fitter-Cs and Ds and later versions of the MiG-21 
aircraft with improved avionics and generally greater 
ranges than the older Soviet fighters suggests an im­
proved capacity for low-altitude penetration and attack. 

l n comparison NATO fields 180 Pershing-I mis ile 
and approximately 200 medium-range batt lefi eld-sup­
port aircraft (of which only about seventy are likely to 
be re erved for nuclear mis ions). Such a contra t sug­
gest a stark imbalance in medium-range ystem in 
favor of the War aw Pact (see Table fl) . On the other 
hand, some of NATO's battlefield-support require-

The views, opinions, and conclusions expressed in this 
paper are those of the author and should not be 
construed as official Department of Defense, 
Department oft he A rmy, or US Army War College 
positions, policy, or decisions unless so designated by 
other official documents . 

AIR FORCE Magazine / March 1981 



Table I: Tactical Battlefield Nuclear Systems 

Warsaw Pact 

Artillery 
Number 

Type Rx Deployed PNM 

203-mm 16 n,a, 150 
240-mm n.a. n.a. 150 

TOTALS 300 

Tactical Missiles 

Number 
Type Rx Deployed PNM 

Frog/SS-21 40/60 375 250 
Scud-A 45 251 168 

TOTALS 626 418 

Source: Derived from data appearing In the Department of DeYense Annual Report 
Fiscal Year 1981 , The Military Balance 1979---<J0, and Air VlooMmshal Stewart W. B 
Menaul. "The Shi!ting Theater Nuclear Balance In Europe " Srrafeg,c Rev,ew, Vol VI 
(4), Fall 1978. pp 34-45 

Key: Tactical/Battlefield Nuclear Systems Those systems with a range equal to 
or less than 100 nautical miles 

Warsaw Pact: Includes all systems possessed by non-Soviet Warsaw Pact states 
and those in the Western Military Districts of the Soviet Urnon 

ments can be covered by tactical air assets drawn from 
those that because of their range are considered Euro­
strategic (Table Ill). However, tactical air as et o em­
ployed would reduce the total number of nuclear strikes 
likely to be available against Euro trategic targets. 

Perhaps most ignificant, e pecially for US European 

NATO 

Artillery 
Number 

Type Rx Deployed PNM 

155-mm 10 1,081 540 
203-mm 11 319 160 

1.400 700 

Tactical Missiles 

Number 
Type Rx Deployed PNM 

Lance 60 90 90 
H.J. 20 91 91 
Pluton 65 32 32 

213 213 

NATO Includes systems currently assigned or earmarked for the European 
theater 

PNM Probable nuclear mission The US Department of Defense has 1nd1cated 
that some of the 203-mm and 240-mm artillery pieces now deployed by lhe 
USSR. have been adapted to fire nuclear projectiles Arr Vice Marshal Menaul 
has estimated that the Soviet Union now has 150 203-mm gun/howitzers with a 
nuclear capab1Hty It Is reasonable to assume that as a minimum the Soviets 
have deployed an equal number of 240-mm gun/howitzers 

Rx Approximate maximum range in nautical miles 

allies, is the slow but methodical change in the balance 
of nuclear capabilities that is taking place at the Euro­
strategic level (Rx = 501-4,000 NM). In the mid- and 
late- l 960s, it was generally assumed that the West had a 
clear advantage in systems that have recently come to 
be called Eurostrategic. US Polaris submarines commit-

Table II: The Balance of Medium-Range Battlefield Support Systems 

Warsaw Pact 

Battlefield Support Missiles 
Number 

Type Rx Deployed PNM 

Scud-B/SS-X-23 160 > 316 316 
SS-12/SS-22 435 
SS-N-4 305 27 27 ---

TOTALS 343 343 

Tactical Aircraft 
Number 

Type Rx Deployed PNM 

Su-7 (Fitter-A) 275 270 68 
Su-17 (Fitter-CID) 440 480 120 
Su-20 (Fitter-C) 440 35 9 
MiG-21 (Fish- 350 750 188 

bed-J, K, L, N) 
TOTALS 1,535 385 

Source: Derived from d818'8,)pearing In the Department of Qelensp Annual RliflOrl 
Fiscal Year 1981, The Mil/tB/Y Balance 1979---<J0, and Jane's All 1/18 World's Al,c(il(f 
1978-79. 

Key: Medium-Range Battlefield Support Systems Those systems with a range of 101 
nautical miles to 500 nautical mIJes 
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Type 

Pershing-I 

Type 

Jaguar 
Etendard 

NATO 

Battlefield Support Missiles 
Number 

Rx Deployed 

390 180 

180 

Tactical Aircraft 
Number 

Rx Deployed 

450 177 
350 24 

201 

PNM 

180 

180 

PNM 

59 
12 

71 

PNM and Rx: See Table I It was assumed that one-fourth of all Warsaw Pact 
tactical aircraft, one-third of all Jaguars. and half otthe Etendards would be 
retained in a nuclear role The approximate maximum ranges (Ax) lIsled for 
tactical aircraft are the greater of the ranges Indicated ,n the above-rnent1oned 
source documents Estimates o! maximum range (Rx) assume a h1-lo-h1 
combat flight profile. The Fitter-CID range was adjusted for a lighter bomb 
load than that Ind1cated In Jane's and for the addition of external luet tanks 
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Table Ill: The Balance of Eurostrategic Systems 

Warsaw Pact NATO 

Mid-Range Mlssiles (MR/SLBMs) Mid-Range Mlsslles (MR/SLBMs) 

Number 
Type Rx Deployed PNM Type 

SS-4 (Sandal) 1,200 375 375 (None) 
SS-N-5 (Serb) 700 54 54 

TOTALS 429 429 

Intermediate-Range Mlsslles (IR/SLBMs) Intermediate-Range Mlsslles (IR/SLBMs) 

Number Number 
Type Rx Deployed PNM Type Rx Deployed PNM 

SS-5 (Skean) 2,300 68 68 SSBS-S-2 1,875 18 18 
SS-201 3-4,000 120 120 Polaris2 2,800 64 64 
SS-N-8 4,800 6 6 MSBS M2/M2O2 3-4,000 64 64 

Poseidon 2,800 40 40 

TOTALS 194 194 186 186 

Aircraft Aircraft 

Number Number 
Type Rx Deployed PNM Type Rx Deployed PNM 

Su-19 (Fencer) 600 172 43 Vulcan B-2 2,000 56 56 
MiG-23/27 Buccaneer 1,000 50 25 

(Flogger-B & D) 520 1,052 263 Mirage IVA 950 33 33 
11-28 (Beagle) 1,400 5 3 FB-111 1,000 170 85 

F-4 600 499 166 
Tu-16 (Badger) 1,675 238 116 Mirage VF 650 94 31 
Tu-22 (Blinder-B) 1,750 101 50 Mirage IIIE 650 105 35 

F-104 650 367 122 
Tu-26 (Back- 3,000 40 20 A-6 1,000 20 10 

fire-B) A-7 1,000 40 20 

TOTALS 1,608 495 1,434 583 

Aggregate Eurostrategic Capablllties 

No. of Systems 
Deployed PNM 

NATO 
Warsaw Pact 

Source: Derived from data appearing In the Department of Oere;,se Mnual Rlioort 
Fiscal Year 1981 , The Military Balance 1979-80, and Jane's All the World's A/rc,oll 
1978-79 
Kev: Eurostrategic Systems= systems with a maximum range of 501 to 4,000+ 

nautical miles 
Mid-Range Missiles (MRISLBMs) = systems with a maximum range of 501 to 

1,500 n,m 

ted to SACEUR, NATO medium-range strike aircraft 
deployed on the Continent or stationed off shore on car­
riers, the British bomber and Polaris submarine fleets, 
and the French Mirage IV A strike aircraft and their ex­
panding ballistic missile submarine fleet were consid­
ered a more-than-adequate match for the medium 
bombers and the 750 or so MRBMs and IRBMs the 
Soviets had deployed to support long-range nuclear op­
erations in Europe. 

During the last decade and a half, however, the 
Soviets have made a determined effort to offset Western 
capabilities. With the introduction of Fencer- and Flog­
ger-type aircraft, the Soviet Union has substantially im­
proved the range, payload, avionics, and ECM capabili­
ties of its European nuclear strike air arm. Adm. Thom­
as H. Moorer, former Chairman of the US Joint Chiefs 
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1,620 
2,231 

769 
1, 118 

Intermediate-Range Missiles (IRISLBMs) = systems with a maximum range of 
1,500-4,000+ n.m. 

PNM and Rx: See Table I 

NOTES: 11t is assumed that 60 SS-20 missile launchers are deployed In the 
European theater with one reload available per launcher 

2It is assumed that two British Polaris and two French submarines are on 
patrol during peacetime and a third could be readied during time of crisis 

of Staff, described the Fencer in early 1974 as ''the first 
modern Soviet fighter to be developed specifically as a 
fighter-bomber." Its two-man crew (pilot and weap­
on-systems operator) suggests an increased ability to 
conduct night, all-weather, low-altitude. and pre­
cision-nuclear missions into the heart of Western 
Europe. Jane's places the Fencer, which entered squad­
ron service in 1974, in the same class as the USAF 
F-ll l. Today the Soviets have deployed more than 
1,200 Fencer and Flogger-B and D aircraft in the Euro­
pean theater. 

Coupled with continued improvements in their 
high-performance fighter aircraft, the Soviets have also 
begun deploying a new-generation, variable-geometry, 
supersonic bomber known in the West by the NATO 
code name "Backfire." Manufactured by Tupolev, the 
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Backfire is reported to have a maximum speed at hi~h 
altitude of Mach 2.5 and an "on-the-deck" supersomc 
penetration capability . It can carry a fu ll rang~ of free­
fall gravity weapons a well a lh~ mo ~ te_chmcally ad­
vanced air-to- u,face nuclear cru1 e m i s1les available 
in the Soviet inventory. 

To date, the Soviets have deployed approximately 
forty Backfire bombers to the European theater. The 
Soviet Union, however, is reported lo be producmg the 
Backfire ut u rate of thirty aircraft per year, with an ex-
pected deployment of up to 300 ai rcraft. . 

Of the new generation of y tems currently bemg de­
ployed by tbe Soviet Union in Europe, none ha created 
a much concern and controversy a has the deploy­
ment of the SS-20 IRBM. The SS-20 is a solid-fueled, 
two-stage , MIRVed, mobile missile currently repl~cing 
or supplementing the older, less-accurate. les -reliable 
SS-~s and SS-5 . One former senior l)epr1 rt me.n! of De­
fence civilian official who now writes under the name of 
Justin Galen has noted that the reliability, accuracy, re­
load, and retargeting capability of the SS-20 should per­
mit its use " . . . effectively in first-strike, launch-on­
warning, or second-strike attacks." Furthermore, he 
contends that with the deployment of the SS-20, the 
Soviet Union " ... could probably launch a reliable 
ma s strike with sucb sy tern · again l vi rtuall y every 
NATO air base weapons :sl 1 a i;; it , ,-,J [ omma:nd 
control and communications] site, and fixed missile site 
with negligible warn ing. " . 

A more pointed ill u tration of the con~ern ~a1sed by 
the SS-20 is a tatemen1 by French strategist Pierre Gal­
lois. M. Gallois has suggested that with the addition of 
the SS-20 the Soviet Union can now destroy NATO's 
entire inventory of nuclear weapon in ten minutes .. 

As a result of such improvement , today the Soviet 
Union fields a formidable array of Eurostrategic capa­
biiities. They currently have deployed more than 600 
MR/IRBMs and SLBMs and nearly 500 nuclear capable 
ai rcraft to upport theater-wide nuclearoperations . Tbj 
compare favorably with the West wbich (including 
French theater forces) ba approximately 190 IR/ 
SLBMs and 580 tactical/strike aircraft earmarked for 
the European theater (see Table Ill) . . 

The inherent "softness" of the data available on 
Soviet and Western nuclear capabilities makes precise 
measurements of the balance the captive of many 
as umption . Neverthele s, given the data at hand the 
compo ite of theater nuclear capabilitie now available 
to the Soviet Union suggests that the NATO/Warsaw 
Pact balance of nuclear forces has shifted from one that 
once favored the West to one that now appears to favor 
the Soviet Union and its Warsaw Pact allies. While the 
West may retain an advantage at the tactical/battlefield 
level, the Soviets are clearly ahead in medium-range 

Robert Kennedy is a senior analyst for the Strategic Studies 
Institute, US Army War College. He is a graduate of the US 
Air Force Academy and holds a Ph.D. from Georgetown 
University. He has served on active duty briefly with the 
Army and then with the Air Force from 1958 to 1971 and is 
currently a Reserve officer with the Maryland Air National 
Guard. He has written extensively on defense affairs. Prior 
to joining the Strategic Studies Institute, he served with the 
US Arms Control and Disarmament Agency. 
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Such mobile tactical missile launchers as the Frog-7 system 
considerably enhance the current Soviet doctrine of surprise and 
rapid offensive warfare. 

systems, and now have what appears to be an aggregate 
numerical advantage in Euro trategic systems. Moreov­
er with the addition of Fencer, Flogger, and Backfire 
ai;craft and SS-20 IRBMs, the techn0Jogical superiority 
once thought to clearly favor NATO is now being 
seriously challenged. 

This is not to suggest that the Soviet Union has as yet 
achieved any meaningful overall quantitative or qualita­
tive theater nuclear superiority. However, the data do 
support the contention that at best, a kind of rough par­
ity exists a t the theater nuclear level. . Furlhe~m~re 
trends suggest that the USSR has not decided to lumt or 
reduce its effort in the field of theater nuclear fo rce . 
On the contrary, the continued improvement of Soviet 
theater nuclear capabilities portend an increased nu­
clear threat to the West. 

Soviet Doctrine 

Soviet theater nuclear force improvements comple­
ment and are complemented by Soviet doctrine. Since 
the Khrushchev period, Soviet military writers have re­
jected the idea of adopting strategic defeo e during the 
fi rst phases of a conflict as had Stalin in the early part of 
World War II. Today Soviet doctrine focuses on sur-
prise and rapid offen ive warfare. . 

Soviet military writings do not support the notion that 
the Soviets would launch a "bolt out of the blue"; sur­
prise, however is viewed as one of the most important 
principles of military art and a vital prescription fo r suc­
cess in conflict. Colonel Vasiliy Ye. Savkin , in one of 
the early and basic bo0ks of the " Officers Library" 
series published by the Mil itary Publishing House in 
Mo cow and recommended for alJ officer and student 
in higher military schools , has written: 

The first law of war is that the course and outcome of 
war . . . depends primarily on the correlation of avail­
able, strictly military forces of the combatants at the be­
ginning of the war .... [T]he beginning of a war can 
have a decisive effect on the outcome. 
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According to Savkin: 

From this law come a number of the most important 
principles of military art, including the principle of 
surprise. . . . Surprise has been a most important prin­
ciple of military art ince 0lden times. 

As a result, he contends: 

The desire for surprise has begun to permeate all deci­
sions for the conduct of operations and battles. 

In another major work in the same series, Colonel A. 
A. Sidorenko contends that the history of conflict itself 
has emphasized the value of surprise. He noted: "Ex­
tremely often the absence of surprise turned out to be 
the reason for the failure of an operation at its very be­
ginning.' ' 

Equally stressed by Soviet military theorists is the im­
portance of rapid offensive combat operations. Indeed, 
Soviet military science considers the offensive as the 
main type of military combat action. Savkin has written: 

... the offensive is the basic form of combat actions, 
since only by a decisive offensive conducted at a high 
tempo and to a great depth is total defeat of the enemy 
achieved. 

Similarly, Sidorenko in his seminal work on offensive 
warfare stressed the need for the " . . . wift develop­
ment of the breakthrough," the value of a rapid ' . . . 
offensive in depth," the importance of night operation 
in " . . . striving to attain surprise and continuity in the 
offensive,'' the contribution of airborne and amphibious 
forces to increased attack rates, and ultimately to '' . . . 
the successful conduct of offensive operations" and, in 
general, the importance of maneuver and shock action 
on the modern battlefield. Likewise, division Com­
mander Colonel Lobachev argues: 

A high tempo is not a goal in itself, but a means to achiev­
ing victory in combat. The speed of movement of the 
attackers denies the enemy the opporlunity to freely 
maneuver with his forces and equipment, to utilize the 
reserve . . . and it neutralizes many of the strengths of 
the enemy defense. 

From the Soviet perspective, nuclear weapons en­
hance the importance of surprise and rapid offensive op­
erations, which in turn, synergistically, enhance the 
value of nuclear weapons in securing victory. In de­
scribing the relationship between nuclear warfare and 
Soviet doctrine and defense planning, Soviet writers 
have proclaimed the nuclear weapon as the "most im­
portant element of the battlefield'' and ''the basic means 
of destruction. '' They suggest that '' . . . the side which 
employs nuclear weapons with surprise can predeter­
mine the outcome of battle in his favor. " The late Minis­
ter of Defense Marshal Grechko has written: "Nuclear 
missiles will be the decisive means of armed conflict.'' 
Likewise, Major General V. V. Voznenko has con­
cluded that "decisive victory in an offensive is achieved 
by using the results of nuclear strikes .... " 

In general, Soviet writers maintain that ''nuclear 
weapons create an opportunity to quickly alter . . . the 
balance of forces of the sides . . . '' and that ''the high 
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maneuverability and dynamism of warfare . .. [are] a 
result of equipping the troops with nuclear weapons and 
their complete motorization. " They believe that ·•nu­
clear weapons make it possible in the shortest period of 
time to cause great losses to the defending side, and to 
create breaches in its battle formation . " They contend 
that " nuclear strikes can de troy the trongest center 
and strong points in the enemy defense, his reserves, 
means of mass destruction, and other important objec­
tives." As a result, Soviet military writers have con­
cluded that through " . . . the tunning effect of sur­
prise attacks by nuclear and conventional weapons and 
decisive offensive operations by troops, the enemy's 
capabilities are sharply lowered . . . the correlation of 
forces changes immediately. . . . He may panic and his 
morale will be crushed. '' 

Thus, while there are many reasons the Soviet Union 
would seek to avoid conflict in Europe especially nu­
clear conflict, their doctrine and the force they have 
been methodically building suggest that: (I) they be­
lieve that should war occur in Europe it is likely to in­
volve the use of nuclear weapons; (2) they intend to be 
prepared for such a war should it occur; and (3) they 
believe that in conjunction with surprise and rapid 
offensive maneuver, the coordinated use of nuclear 
weapons will have a decisive effect on the outcome of 
the conflict. 

NA TO Planning for the Wrong War? 

Despite dramatic improvements in Soviet theater nu­
clear capabilities and the development by the Soviets of 
a doctrine that focuses on the integrated use of nuclear 
as well as chemical and conventional capabilities should 
war occur in Europe, the US bias for conventional 
forces and conventional planning, which began during 
the Ken nedy Administration, persists . This bias was an 
outgrowth of increasing concern among Europeans as 
well as Americans over the effects of a two- ided nu­
clear exchange in Europe that had been made possible 
as a result of the deployment by the Soviets in the late 
1950 and early I 960s of a sizable theater nuclear capa­
bility. In lighl of the Soviet deployment. the utility of a 
defen e ba ed on the near- pa modic nuc lear response 
to a major War aw Pact c nventional aggres ion that 
seemed to have characterized the era of "Massive Re­
tal iation" was seriously questioned. Capturing the 
essential thrust of Alliance concerns at the time, Gener­
al Andre Beaufre has written: 

. . . as the Soviet nuclear threat developed, it became 
increasingly difficult to believe that recourse to a "nu­
clear exchange" would be made for any reason other 
than the defense ofabsolutely vital objectives . It seemed 
wise, therefore , to anticipate a more or less extended 
period ofresistance before unleashing "massive retalia­
tion." 

In re ponse to such concern , the Kennedy Adminis­
tration began to refocus it efforts on improving capa­
bilities for defense at the conventional level. The doc­
trine resulting from a number of studies and pronounce­
ments became known as the doctrine of ''flexible re­
sponse." In theory, old trip-wire forces would be re­
placed by forces more adequately prepared to meet a 
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In addition to its intercontinental threat to the US, the Soviet 
Backfire bomber could be used as a significant strategic and 
tactical weapon against NA TO. Western strategists see such 
bomber forces as an adjunct to Soviet submarines operating in 
both the Atlantic and Pacific to choke off waterborne resupply. 

Soviet conventional thrust. This would give pause to the 
Soviets and permit them to reflect on the consequences 
f pur uing a onflict that might well escalate to levels at 

which they were at a clear relative disadvantage. Thus, 
Soviet conventional capabilities would be partially 
offset by an improved NATO conventional force pos­
ture. Moreover, through improvements in conventional 
force posture, the use of nuclear weapons might be fore­
stalled, thus raising the nuclear threshold . 

The practical effect, howe',(er, of this shift to empha­
sis on a conventional strategy was to all but eliminate 
serious thin king about the conduct of operations on a 
nuclear battlefield and the psychological effect on friend 
and foe alike of being fully prepared for such a conflict 
should it occur. According to a study by John P. Rose, in 
the mid-1950s fifty percent of the instruction and train­
ing at the US Army's Command and General Staff Col­
lege was devoted to theater nuclear conflict. In 1957-58, 
614 regular course curriculum hour focu ed on the nu­
clear battlefield. Moreover, the weighL of military wri t­
ing during the period clearly indicated an emphasis on 
theater nuclear operations . In the eight-year period im­
mediately preceding the Kennedy Administration's 
empha i on conventional defense. the Army ' Military 
Review published 155 article dealing with theater nu­
clear warfare. 1n contra t, in tbe eight-year period from 
1962 to 1969 only twenty-six articles were published by 
Military Review on the subject, and by the late 1960s 
instruction on nuclear conflict had dropped to sixteen 
hours. 

The continued improvement in Soviet strategic and 
theater nuclear capabilities over the last decade and a 
half has significantly altered the military environment 
on the Continent. The US and its NATO allies can no 
longer rely on an unquestioned Western nuclear uperi­
ority to deter all use of nuclear weapons by the Soviets . 
As a result , the assumption that several hundred al lied 
and Warsaw Pact divisions might engage in a conflict in 
Europe with neither side resorting to nuclear weapons is 
simply unrealistic. Yet, the US emphasis on conven-
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tional forces and planning for conventional conflict re­
mains. 

In part, this is no doubt the result of a recognition of a 
clear imbalance in favor of the Warsaw Pact in conven­
tional weapon systems and force structures and a per­
ceived need in some quarters to provide some relative 
balance of capabilities at all levels of potential conflict­
especially as Soviet strategic and theater nuclear capa­
bilities have improved. In part, the bias toward conven­
tional forces and planning may reflect the difficulty of 
planning for a nuclear war for which no previous conflict 
serves as a guide. In part, the bias may reflect the hope 
that the conventional nuclear "firebreak" would not be 
crossed. Almost certainly, the bias reflects a strong re­
luctance to broach a subject that has become extremely 
politically sensitive in Western Europe. On this latter 
point, Robert Lawrence has written: 

. . . there has been one possible kind of war that has 
been virtually impossible to discuss publicly in any 
reasoned and coherent manner. This is tactical nuclear 
war, the use of nuclear weapons for limited tactical mili­
tary purposes, a subject that has taken on an almost lep­
rous appearance and seems essentially unable to stir in­
tellectual curiosity, let alone serious consideration by 
students, pundits, or policymakers. 

Likewise, Gen. Maxwell Taylor, USA (Ret.), has 
noted: 

The thought of using any kind of nuclear weapons is so 
repugnant to civil authorities as to preclude virtually any 
serious discussion of the possibilities or conditions 
under which these weapons might be used. 

As a result of this reluctance to face seriously the pos­
sibility, indeed, given improved Soviet capabilities and 
the implications of Soviet doctrine, the probability that 
should war occur in Europe it would involve the use of 
nuclear weapons, NATO defense posture has failed to 
keep pace with the changing political and military en­
vironment in Europe. It was fashioned at a time when 
NATO had a significant preponderance of nuclear capa­
bilities. That preponderance has now disappeared . Yet 
when you strip the rhetoric from policy pronounce­
ments and carefully examine NATO force s, doctrine , 
and training, you are forced to conclude as William Van 
Cleave and Sam Cohen have that there is " . . . little 
more than confusion concerning the employment of tac­
tical nuclear weapons." 

Today, strategic and theater nuclear parity mandates 
that the US and its NATO allies be prepared for the fu ll 
spectrum of conflict, should war occur in Europe. Given 
Soviet capabilities and a Soviet doctrine that focuses on 
the intensive, coordinated use of nuclear and chemical, 
as well as conventional forces, NATO must now focus 
its efforts on improving its ability to conduct operations 
in a combined-arms environment that involves the 
potential integrated use of nuclear, chemical, and con­
ventional munitions. Training, doctrine, force struc­
tures and dispositions approaches to the prepositioning 
of equipment the time-phasing of reinforcing capabil,i­
ties, etc., must now be optimized for operations involv­
ing the use of nuclear and chemical as well as conven­
tional munitions. ■ 
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___ Soviet_·_~_QSPOCe Almanac:1981 
The long-term participation of Leon id Brezhnev in the Soviet space program is relatively little known in the West. 

So are the I inks among Brezhnev and others of the Soviet ruling hierarchy in connection wi th the space program 

Are the 
• • ') 

• 
BY WILLIAM F. AND HARRIET FAST SCOTT 

To the left of the Moscow radio tower and atop a museum 
dedicated to Soviet space achievements is the obelisk in honor of 
the "Conquerors of Space." (Photo by the authors) 

IN 1_9~1, .after Yuri Gagarin_first _orbited the earth, t~e 
official Journal of the Soviet A1r Forces changed its 

name to Aviation and Cosmonautics. In recent months 
the journal has been reminding its readers that the era of 
manned spaceflight began just two decades ago with 
the launch that took Gagarin , a Soviet fighter pilot, into 
orbit. Manned pace activitie are di ·cu ed in each 
issue, ~long with articles on flying training and the role 
of aviation in modern war. Despite the excessive secre­
cy that has surrounded its space program from the be­
ginning, the Kremlin does not attempt to conceal the 
fact that the Strategic Rocket Forces have been in 
charge of each launch while the Air Forces have been 
responsible for training the cosmonauts. 

Most readers of this issue of AIR FORCE Magazine can 
remember only dimly, if at all, the surprise that initial 
Soviet successes in space gave the world. Sputnik-1, the 
precursor to manned spaceflight, was put into orbit in 
October 1957. The following month, during a special 
United States Senate hearing on Soviet missiles and 
satellites, Sen. Lyndon B. Johnson stated that this event 
presented the United States with a challenge even great­
er than Pearl Harbor. In October 1960, six months be­
fore Gagarin's space success, presidential candidate 
John F. Kennedy asserted that' 'control of space will be 
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decided in the next decade. If the Soviets control space, 
they can control earth, as in past centuries the nation 
that controlled the seas dominated the continents." 

The number of technological surprises the Soviets 
achieved in the 1950s and early 1960s was astounding. 
Initial testing of Soviet atomic and thermonuclear 
weapons shocked United States scientists . The amaz­
ingly capable MiG- I 5s, along with jet bombers, were 
rapidly introduced into the Soviet Air Forces. By 1955, 
three rings of surface-to-air missiles, the SA-I, sur­
rounded Moscow. In August 1957, the Soviets con­
ducted the world's first successful test of an ICBM. 
These events, and the launch of Sputnik-I a few months 
later, shook the complacency of the United States as 
nothing else has ever done. 

On this anniversary of the second decade of man's 
entry into space, there has not been a United States 
astronaut in orbit since 1975. Although the United 
States hopes to fly its first Space Shuttle in 1981, the fact 
remains that this nation is now behind the Soviets in 
manned near-earth space experience. Within the past 
five years, Soviet boosters have placed thirty-nine cos­
monauts into earth orbit. More than thirty Soyuz space 
ships have been flown. The Salyut has proven to be a 
dependable space station. Ci·ew have been re upplied 
through the use of remote-controlled space fre ighter . 
The Soviets now have accumulated approxi mately dou­
ble the man-hours in space of the United States. 

Even more telHng i the magnitude of the Soviet pace 
effort. Some Western e timates place Soviet pending 
on pace act ivities at between two and three percent of 
the GNP of that nation. In compari on, le than six per­
cent of lhe tolaJ United State GNP i pent on defense 
as a whole. It is highly probable that in this new decade 
the United States will again be shocked by yet another 
Soviet technological surprise in manned space capabili­
ties. 

Beginning of the Space Era 
To better appreciate the first manned spaceflight, it is 

useful to review the events of the 1950s and 1960s . 
It all began quite casually. The 1957-58 International 

Geophysical Year (IGY) provided the occasion for the 
US to start work on an artificial earth satellite. Known 
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as "The Year of the Quiet Sun," the IGY offered ideal 
conditions for scientific experiments in space. In July 
1955, President Eisenhower announced publicly that the 
United States planned to place an artificial body in earth 
orbit. In later 1956, Soviet spokesmen announced their 
nation would also contribute to the IGY with an artificial 
earth satellite of its own. 

It was only during the international "Rocket and 
Satellite Conference" held in Washington, D. C., 
September 20- October 5, 1957, that the oviet de legate 
pre ented a paper on ' 'Sput nik,'' the name given for the 
artifi cial atelli te the Soviet Union intended to launch. 
He also indicated frequencies on which Sputnik would 
broadcast , but provided no further information. The 
IGY Committee pressed the Soviets for additional de­
tails. The answer came sooner than expected. Sputnik-I 
was launched October 4, 1957, in time to be discussed 
before the conference closed. 

Soviet space efforts did not stop with the launch of 
Sputnik- I, as experiments and tests of various kinds 
continued. Then, in April 1961, Yuri Gagarin was 
launched from a pad in a Central Asian desert area. One 
hundred and eight minutes later, he was ejected from his 
space capsule shortl y before it hit the ground and he 
parachuted safely to earth. It was only year later that 
the oviets reveal d <'I f landing te • hnique .) The 
Space Age, born with the launch of Sputnik- I had been 
given a new di men ion. Manned pacetl ight had entered 
the equation . 

Since Gagarin 's flight the Soviet Union has consis­
tentl y maintained a massive manned space program in 
near-earth orbi t where the military application of space 
offers the greatest potential. It would be well to look at 
this program from its beginning. 

Brezhnev, Ustinov, and the Soviet 
Space Program 

One reason for the continued Soviet emphasis on 
manned spaceflight may be the po itions of two Mar­
shals of the Soviet Union, Leonid II ich Brezhnev and 
Dmitriy F. Ustinov. Marshal Brezhnev, a Politburo 
member, is also General Secretary of the Communist 
Party of the Soviet Union, Pre ident of the Presidium of 
the Supreme Soviet of the USSR, and Chairman of the 
Council of Defense. Marshal Ustinov, the Minister of 
Defense, is a full Politburo member. Present and future 
implications for the manned Soviet space program are 
refl ected in the roles that these two Soviet leaders 
played in past Soviet space activities, and the roles they 
continue to play today in support of these activities. A 
look at their roles may help place the Soviet manned 
space program in better focus. 

The following account may not be accurate history. 
Much of it is from Soviet publications reporting the offi­
cial Party-military line . " Creati ve history" of thi type 
generally provide a better fo recast of th in~s to come in 
the Soviet Union than would a mere Ii t ing of historical 
facts. 

In 1961, Pravda carried an announcement that Leonid 
Brezhnev, Dmitriy Ustinov, and other Soviet citizens 
had been awarded the "Hero of Socialist Labor" gold 
star. The citation read: 
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. . . for outstanding service in the development of rock­
et technology and assuring the successful flight of Soviet 
man in cosmic space in the sputnik-ship "Vostok." 

This statement merits consideration. Two of the most 
powerfu l men in tb e Kremlin today have worked 
together on mi sile and space program for more than 
twenty years. (l n contrast, every four years Dew men in 
the White House and the Pentagon have to be briefed on 
the need to maintain a United States space effort.) In 
August 1961, Leonid Brezhnev, as President of the 
Presidium of the USSR of the Supreme Soviet, pre­
sented the badge, "Pilot-Cosmonaut of the USSR" to 
"the world's first spaceman, Yuri Gagarin." 

Throughout most of his career, Brezhnev has been a 
Party "apparatchik," meaning ··a man of the Party 
apparat us," working wherever the Party might as ign 
him. During the "Great Patriotic War"-a the Soviets 
call the period of World War 11 in which ihey part ici­
pated-Brezhnev was a one- tar poli tical general. ~n 
J 953, he became chiefof the Poli tical Directorate of the 
Navy , and later deputy chief of the Main Political Ad­
ministration of the Soviet Army and Navy. While serv­
ing in this capacity he was promoted to two stars. In 
1954, the Party moved him to a position with the 
Kazakhstan Communist Party, and within a few months 
he was designated as its First Secretary. 
• At the Twentieth Party Congress in 1956, Brezhnev 
was made a candidate member of the Presidium, as the 
Politburo was known at the time, and in June 1957 he 
became a full member. This was shortly before the 
Soviet Union had fired the world's first successful 
ICBM. The decision had already been made by the 

In August 1961 , Leonid Brezhnev, President of /he Presidium of the 
USSR Supreme Sovie(, presented the "Pilot-Cosmonaut of the 
USSR"_ badge ro the first man lo be launched Into space, Yuri 
Gagann. 

85 



• 

I 

11 

Kremlin that production of bombers would be signifi­
cantly reduced, and that mi ile would become the 
primary carrier fo r nuclear weapons. Senior oviel 
military commander and theoretician were designated 
to attend emi nar to determine what impact nu­
clear-armed rocket and , pace would have upon war­
fare . The Soviet leader hip had committed vast re­
sources to its missile and space programs. Direct Polit­
buro upport had to be provided to ensure success. 

Brezhnev was de ignated to give Party direction to 
the e new program . Immediatel.y upon becoming a fu ll 
Politburo member, he was charged with hastening " the 
development and production of new military equipment 
and weapon , equipping the Armed Force with them. 
and also the developmenr of the manned spoce pro­
gram . '' (Emphasis added.) 

Dmitriy Ustinov was associated with Brezhnev in the 
missile and space program, a task for which he was most 
uited a a re ult of hi mi litary-indu trial background. 

By 1934 he had c mpleted the Leningrad Military­
Mechan ical In titute and, in L941. al the age of thlrty­
three, wa made People'. Commi ar of Armament. . ln 
November 1944, Pravda listed him as a general colonel 
(three stars) of Engineering-Artillery Service. After the 
war he served as minister of armament and later , as 
mini ter of defense industries. From 1957 to 1963 , he 
was deputy chairman of the Council of Mini ter . ll wa 
in this capacity that he worked with Brezhnev in ex­
pediting the missile and space program. In 1963, he be­
came chairman of the S upreme Economic Council, and 
in 1965 was made a candidate member of the Politburo 
and a member of the Secretariat of the Communist Par­
ty. In view of his close association with Brezhnev, it is 
no surprise he was selected as Minister of Defense in 
1976. 

Ustinov's name comes up at key times in connection 
with the pace program. For example, on New Year's 
Eve in 1976 Red S tar carried a glowing article on the 
birth of the pace age. It de cribed events prior to the 
launch of Sputnik- I: 

In a small room of the control bunker the test directors 
gathered. There were just a few: ten or twelve men. The 
engineers talked in hushed tones, checking on the 
course of the upcoming test. Only a few minutes were 
left before the launch when the ma ive doors opened. 
In walked three men: Leonid IJ'ich Brezhnev, Dmitriy 
Fedorovich U tinov, and Sergey Pavlovich Korolyov. 
They aid heUo. Silence feJJ on the bunker. Korolyov 
invited them lo the ob. ervation window. 

The Chief Designer reported to the Party Secretary 
that all was ready for the te t and it could begin. Leonid 
ll ' ich looked at. each one attentively, miled , and aid : 
"Please. comrades if everything is ready, then begin." 

The countdown then followed , and finally the launch. 
Everything went well, according to the article. Brezh­
nev began lo que tion the specialists . Finally word 
came that "PS- I," a the Soviets call Sputnik- I wa in 
orbit. Everyone shook hands and congratulated each 
other. Then the three, Brezhnev, U tinov , and Chief 
Designer Korolyov, left together. 

It should be noted that this article appeared in 1976, 
the year that Brezhnev was ''promoted'' from four stars 
to Marshal of the Soviet Union, and Ustinov to the same 

86 

rank. One purpose of the article was to emphasize the 
military credentia ls of these two men. 

Brezhnev was portrayed as the most important figure 
in the space program. He had visited the factorie s that 
produced the pace and rocket equipment, a well as the 
design bureau and the Baikonur pace center. During 
the e years , according to the a11icle Brezhnev faced a 
serie of complicated scientific and technical problem . 
More powetful rocket engine bad to be built, the rocket 
itself con tructed. and the guidance system designed. 
Brezhnev wa portrayed a the Party s expedi ter for the 
project. His office wa de cribed as a kind of staff head­
quarters where the most important questions associated 
with the Soviet space effort were decided. All of the 
meetings with scientists , de igner and peciali t of 
various types , Soviet readers were told, took place 
under Brezhnev' direct ion. Ustinov provided upport. 

Accou nts of Brezhnev's role in the early development 
of Soviet mi sile and space ystems , written in the 
1970s, undoubtedly were greatly exaggerated . Ustinov 
probably had the greater role at the time. The probable 
intent of the articles wa to emphasize the role and con­
cern of the Communi t Party with the mis ile and pace 
program and to enhance Brezhnev s pre tige. 

It is significant that Brezhnev and U tinov, in the 
1970s, were linked with tbe begi nning of missile and 
space activities. Thi linkage uggests that space i ti ll 
given high prio,,ity by the Soviet leadership . The names 
of the e two men would not be linked with any program 
that wa not enjoying ucces . 

The Chief Designer 

It is difficult for most Westerners even to imagine the 
ecrecy that surrounds the Soviet missile and space 

program . Occa ionall y the curtain wiJI lift slightly 
when the Soviets want to impress fore igners with their 
successes , or when they want or need something from 
the West. These occasions may provide worthwhile in­
sights . 

The work of S. P . Korolyov in the Soviet missile and 
space program offers some idea how high priority, ex­
tremely sensitive Soviet activities may be conducted. It 
was not until his death in 1966 that Korolyov was identi­
fied· until that time he had been known simply as the 
Chief Designer. l o the 1950s and early 1960 , he worked 
directly under Nikita Khru hchev and with Brezhnev 
on two tasks. The first was-to hasten the development of 
missile and space programs, considered essential by the 
Soviet leadersbip in order to reach military parity (or 
uperiority) with the United States. The econd was to 

William F. and Harriet Fast Scott are consultants and 
writers on the Soviet defense scene and have been 
frequent contributors to AIR PORCE Magazine. The Scotts 
/ived In the USSR tor four years during Colonel Scott's tours 
as Senior Air Attache and Defense/Air Attache in Moscow. 
Since his retirement in 1972, they have made several trips 
across the Soviet Union and have met with scholars in both 
the USSR and the People's Republic of China. A second 
edition of their The Armed Forces of the USSR is being 
published in the US, Great Britain, and Australia. Their new 
book, The Soviet Art of War, will be published later this 
year by Westview Press. 
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gain international recognition for the technological and 
scientific capabilities of the Soviet Union. 

The Chief Designer, whose identity was unknown in 
the Soviet Union as well as in the United States, became 
a legendary figure. When the United States planned to 
launch an artificial satellite in early 1958, the Chief De­
signer did it in October 1957. The United States 
announced its plan to place a satellite around the sun in 
1959. A satellite with Soviet markings was placed in the 
sun's orbit a month earlier. Alan Shepard's planned 
launch in the Mercury capsule was announced to the 
world. Only twenty-one days before the announced sub­
orbital flight, Korolyov launched Vostok-1 with Gagarin 
aboard. 

It is important to note here that of forty artificial space 
bodies launched from earth in the first three years of the 
space age, only eight were Soviet, while thirty-two be­
longed to the United States. However, the Soviets were 
regarded throughout the world, including the United 
States, as being in the lead. This impression was 
achieved by conducting their own program in the 
greatest secrecy, revealing only that part which was 
successful. The United States space program was care­
fully monitored, with specific attention paid to time of 
tests and purpose. The Soviets could concentrate on 
what the United States had announced it would attempt, 
and then try to do it first. It mattered little to the world 
how successful United States planning was, and how 
open the results of the flight were. Primary credit went 
to the Soviet Union, which got the headlines. 

Sergey Korolyov, the Chief De igner, was born in 
December 1906, the same year as Brezhnev. In March 
1934, he attempted his first winged rocket test. By the 
late 1930s, he was in the Research Institute of Jet Pro­
pulsion. The chief, deputy chief, and most of the mem­
bers of the Jet Propulsion Institute were executed dur­
ing Stalin s purges of thousands of senior Soviet military 
and industrial leaders. Korolyov was arrested and sent 
to prison, but was ordered to continue his work there. 
He was assigned to a group headed by Andrei Tupelov, 
the famed designer of the ''Tu'' series of aircraft, who 
was also under arrest. Korolyov's prison sentence prob­
ably ended in 1945. The exact date is unknown ince, as 
might be expected , there i nothing in current Soviet 
writings that admits Korolyov had ever been arrested. 

Soon after the end of World War II, Korolyov was at 
Kapustin Yar in Central Asia, working with captured 
German scientists on their V-2 rockets. In 1956, he was 
made a ' ' Hero of Socialist Labor'' for his work on rock­
et engines. His work at this time, as well as for the re­
mainder of his life, was co'nducted in great secrecy. 

Korolyov received a gold medal for the Gagarin flight. 
He was directed by Khrushchev to get another cosmo­
naut in orbit by August 1961, before the meeting of the 
Twenty-second Party Congress that October. This time 
German Titov made seventeen orbits in V<\)stok-2: In 
another flight two men were placed in the capsule for the 
first "group flight." Another first was to send a woman, 
Valentina Tereshkova, into space, an event not dupli­
cated since. 

In 1964, Korolyov placed three cosmonauts in the 
Voskhod capsule. According to some accounts, this 
was intended as another Soviet space spectacle, demon­
strating their lead over the US. The flight was a success 
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for the cosmonauts, but not for Nikita Khrushchev . His 
last public words were with the cosmonauts while they 
were in orbit. Within hours he was summoned to Mos­
cow from his vacation in Yalta to find that Brezhnev and 
Kosygin had replaced him. 

Korolyov, although suffering from a heart condition, 
continued his work under Brezhnev's direction. He died 
in 1966, and it was finally revealed that he was the Chief 
Designer. The Soyuz spaceship that first flew in April 
1967 was his last creation. 

Today the Soviets have an excellent public-relations 
organization to deal with foreigners, and even to permit 
some association of Soviet and Western scientists. But 
the men who do the research and design of Soviet rock­
ets and spacecraft still work under deep security safe­
guards. 

"The Right Stuf r' 
An account of the selection, characteristics, and per­

sonal lives of the US astronauts has been described by 
Tom Wolfe in his best-seller The Right Stuff. What 
about Soviet cosmonauts? 

Everything written about the Soviet cosmonauts and 
published in the Soviet press is carefully censored. All 
must be good Communists, devoted to building social­
ism, and with absolutely unblemished personal lives . 
They must represent the new " Soviet man." 

In actual fact, anyone meeting the Soviet cosmonauts -
is likely to be favorably impressed with their sincerity 
and wit. 

Yuri Gagarin's biography is typical of the first group 
of cosmonauts, which included German Titov, Andrian 
Nikolayev, Pavel Popovich, Valeriy Bykovskiy, Vladi­
mir Komarov, Pavel Belyayev, Aleksey Leonov, and 
several others. Yuri was born in 1934 in the Smolensk 
Oblast west of Moscow. In his youth he joined a 
DOSAAF (Voluntary Society for Cooperation with the 
Army, Aviation, and Fleet) flying club , and made his 
first solo flight there. He passed the exams and was 
accepted by the Oren burg Pilots' School in January 
1956. In October 1957, he was in the midst of final ex­
aminations when he heard that the Soviet Union had 
launched Sputnik-I. In his autobiography, Road To the 
Cosmos, he wrote: 

The Soviet people had overtaken the USA in the se­
cret competition, and had created the world's first artifi­
cial earth sputnik and put it into orbit with a powerlul 
rocket carrier. ... We asked our instructor what 
would be next. "Lads," he answered, "in fifteen years 
or so, man himself will fly in space." 

The "secret competition" Gagarin referred to was en­
tirely of Soviet making. The Soviet people were never 
told that the United States announced its space shots in 
advance, and had published in considerable detail plans 
for the Mercury program and the selection of astro­
nauts. "Secret competition" applied only to the 
Soviets. 

Readers should note that much of the following is 
probably from the imagination of the ghost writer who 
was responsible for Gagarin's autobiography. Accord­
ing to the account, Gagarin graduated from pilots' 
school on November 8, 1957, only four days after the 
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launch of Sputnik-2. He married Valya Goryacheva, 
whom he had met while in pilot training. The honey­
moon was short; Yuri was posted to the Northern Fleet , 
and Valya went back to school. While flying fighters in 
the far north, Yuri heard about the January 2, 1959, 
flight to the moon. A few month later, after hearing 
Nikita Khru hchev's addre s lo the Twenty-fi r t Party 
Congress, Gagarin joined the Commu ni t Party • i.n 
order to help trengthen the Armed Forces." 

In October 1959, the day after the Soviets launched 
Lunik-3 to photograph the far side of the moon, Yuri 
asked his commander for permission to be a candidate 
for the first cosmonaut group. He was not sure such a 
group existed at the time , but thought one would be 
needed. Soon afterward he was sent for a special medi­
cal examination, in which only one in ten passed. Other 
tests and interviews followed, including one with the 
Commander in Chief of the Soviet Air Forces . Gagarin 
then received order lo report to a secret location to be­
gin training for space. His friends were told he finally 
had been selected as a test pilot. 

Gagarin arrived at tar City , the Co monaut Training 
Center north of Mo cow, in March 1960. The fiJ t group 
of cosmonauts arrived at the same time. Training ·tarted 
at once. Cosmonaut One was not chosen until much la­
ter, so none knew who would be first into space. 

When the United States announced it would conduct 
suborbital flights in the spring of 1961, Khrushchev 
ordered everything to be speeded up. The first man in 
space had to be a Soviet. And more important; he had to 
be Russian. Of all the cosmonauts , Gagarin came the 
closest to having "the right stuff." His parents and 
grandparents were Russian and all were workers or 
peasant . He wa. a fami ly man . In fact, hi wife gave 
birth to a second daughter in March J 96 1, just day be­
fo re Yuri celebraled hi twenty- eventh birthday. 
Shorl'ly thereafter Cosmonaut One, Two Three and 
Four headed for the launch center at Tyuratam in Cen­
tral Asia, or "Baikonur Cosmodrome" as the Soviets 
mislabeled it in early attempts at secrecy. (Baikonur is 
actually 300 miles to the north.) 

Politics and Tragedy 

Cosmonauts One and Two slept well the night before 
the launch although the Chief Designer never closed his 
eyes. The rest is history. Yuri Gagarin spent 108 min­
utes in orbil on April 12, 1961, on board the spaceship 
'' Vostok. 'Today an obelisk commemorates his landing 
spot in Saratov Oblast. 

Gagarin was feted in the Soviet Union and all over the 
world. He was elected as a deputy of the Supreme 
Soviet in 1966, as was German Titov. Gagarin was dou­
ble-promoted to major upon his return to earth in 1961; 
and by 1963 he was a full colonel. After the Cuban mis­
sile crisi in October 1961, Gagarin became president of 
the Soviet-Cuban Friendship S0ciety, an0ther tep in 
the political exploitat ion of the cosmonaut by Khru h­
chev. He continued to help with the training of future 
cosmonauts, living at Star City in a special apartment 
building. In 1963, he and most of the other cosmonauts 
began five year of studies at the Zhukovskiy Military 
Air Engineering Academy in Moscow. Gagarin gradu­
ated in early 1968. 
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Tragedy struck shortly thereafter. On a routine train­
ing fl ight on March 27. 1968, ju t after his lhirly-fourth 
birthday. Yuri Gagar in and hi copilot died in a plane 
era h. He wa buried in the Kremlin Wall with full mili­
tary honors. His hometown was renamed Gagarin , the 
Military Air Academy was named for him, as was the 
cosmonaut training center. The whole world mourned 
his death. 

Other cosmonauts have also had political careers. 
Valentina Tereshkova, the first, and o far on ly, woman 
in space (Vostok-6, June 16-19, 1963) , joined the o -
monaut group in 1962. She marri ed fe llow co monaut 
Andrian Nikolayev, and had the world's first "space 
baby." She is a colonel-engineer, and graduated from 
the Zhukovskiy Academy in 1969. In 1968 , Nikolayeva 
Tereshkova became President of the Committee of 
Soviet Women. She is a deputy of the Supreme Soviet 
and has been a member of the Central Committee of the 
Communist Party since 1971. 

There have been several tragedies. Vladimir Koma­
rov, one of the best-liked cosmonauts and a veteran of 
the first three-man spaceflight in 1964, was killed when 
the parachutes of his Soyuz-1 spacecraft became en­
tangled upon landing. 

Pavel Belyayev, one of the original group , died in 
January 1970, reportedly of a perforated ulcer. Injuries 
he had received during reentry from his last flight were 
probably a contributing factor. On June 30, 1971, Vlad­
islav Volkov, a veteran of several space missions, was 
killed along with Georgiy Dobro vol' skiy and Viktor Pat­
sayev on their return to earth. They had successfully 
docked with the Salyut space station, and had remained 
there for twenty-three days. A faulty hatch apparently 
failed to close properly during their reentry. 

Since that time there have been no other known space 
mishaps. The Salyut-6 space station has been visited by 
seven international crews: a Czech, Pole, and East Ger­
man in 1978; a Bulgarian in 1979; and a Vietnamese and 
a Cuban in 1980. A Soviet cosmonaut piloted each of the 
seven '' Intercosmos'' program flights. 

Soviet Perceptions of the as Manned 
Space Program 

Writ ing about the weapon y tern of the • imperial­
ists" serves a number of the Kremlin' purpose . For 
instance , it explains the types of y terns the We t might 
have in order to make them known to Soviet troop . Il 
al o justifies new system that they themselves might be 
planning to deploy. What the Soviets have written about 
manned US space programs serves as a possible indica­
tion of their own planning. 

The first edi tion of Marshal Sokolov kiy s Military 
Strategy, publi hed in 1962, ta ted that the imperiali t 
are planning to use space for aggre ive mil itary aim . 
Artificial satelli tes lau nched by the United tale , 
claimed to be for scientific studies , are in reality " a 
screen to cover up far-reaching military plans." The 
third, 1968 edition of this work referred to the MOL 
(manned orbital laboratory), and mistranslated it as 
"military orbital laboratory." According to Marshal 
Sokolovskiy, "the MOL laboratory is being built to con­
duct experiments in using piloted space means to solve 
purely military problems in space." With MOL, "it is 
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considered possible to build military stations which can 
be used as command posts in space for conducting 
strategic reconnaissance, using all types of reconnais­
sance equipment, to intercept satellites in orbit, and also 
for bombing from space." 

Military Strategy was referenced by Marshal Ogar­
kov in December 1979 as a basic work. In his classic, 
Marshal Sokolovskiy went on to state that the United 
States program to master space for military purposes 
has specific plans for the use of the moon. The Apollo 
program was described as being for the purpose of con­
ducting reconnaissance from space, as well as for the 
inspection and servicing of military space vehicles in 
orbit. 

These were not simply the views of the Soviet mili­
tary. Yuri Listvinov, a member of Moscow's Institute of 
the USA, wrote in Military Thought (the restricted jour­
nal of the Soviet General Staff) about the ''militarization 
of the American space program." The United States, 
according to Listvinov, believed that the Soviet Union 
and the United States had reached a stalemate in the 
nuclear arms race that could be overcome only with the 
help of space weapons. 

"When will the 'Space Shuttle,' so widely advertised 
in the American press, fly? Will it be used by the Penta­
gon for military purposes?'' This was the question asked 

by "readers" of Aviation and Cosmonautics in their 
September 1980 issue. The answer began with a rather 
scornful comment: ''The 'Space Shuttle' program began 
seven years ago and is now entering its most crucial 
stage-its first flight." More details were then given: 

However the date for this test flight keeps getting post­
poned: from March 1979, to the beginning of June, then 
to the end of 1980, but even this date, judging from press 
reports, is not final. 

In the final paragraph of the lengthy answer, ''read-
ers" were informed: 

At the present time the creation of a reusable transport 
spaceship has cost the USA considerable ,sums, which 
will not soon be repaid. But the desire to assure itself 
advantages.in performing important military tasks, to re­
ceive benefits from space technology and leadership in 
international cooperation in conquering space has 
forced the USA leadership to enormous expenditures on 
the "Space Shuttle" program, which, however, is far 
from the best means to perform the given tasks both 
technically and also for the foreign and domestic policies 
of the USA. 

What would be the "best means"? The Soviet author 
does not explain. ■ 

The Space Gap 
Yuri Gagarin' s successful spaceflight in 1961, follow­

ing the launch of Sputnik-I in 1957, gave the Soviet 
Union worldwide recognition for advanced scientific 
and technical achievements. Soviet leaders themselves 
were convinced of the superiority of the Communist 
system. Textbooks for use in military schools described 
how Soviet production, including that of food, would 
outstrip per capita production in the United States by 
1980. Nikita Khrushchev's perceptions of Soviet 
strength may have been one of the reasons he risked 
placing his missiles in Cuba-a miscalculation that 
brought about the world's first nuclear confrontation. 

Once the space challenge was recognized, the United 
States moved swiftly. By the end of the decade United 
States astronauts landed on the moon with a confidence 
that made the event look easy. But as one Soviet re­
marked in Moscow, prior to Apollo flights to the moon, 
Kremlin leaders thought Soviet science was ahead of 
that in the United States. The moon landing forced a 
reevaluation. It had a significant impact on SALT and 
on Soviet efforts to establish more scientific and tech­
nological contacts with the West. 

After this spurt in missile and space technology, the 
United States relaxed. Provisions of SALT I indicated 
to the world that the Soviet Union had reached nu­
clear-missile parity-or even superiority-vis-a-vis the 
United States. After 1975, when United States astro~ 
nauts participated in a joint spaceflight with Soviet cos­
monauts, no United States manned spaceflight took 
place for the remainder of the decade. 

In contrast, the Soviet Union continued its manned 
space program throughout the 1970s. Neither Marshals 
Brezhnev nor Ustinov needed explanations of the mili­
tary potential of space. A 1980 Soviet textbook for high-
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er military schools misquoted former United States 
President John Kennedy: "Who controls space, will 
control the earth.'' ( See Kennedy's correct quotation on 
p. 84.) 

The Soviets may have concluded early on that space 
vehicles for placing man on the moon offered little im­
mediate military use. Manned spaceflights in near-earth 
orbit provide far greater military possibilities. 

Lt. Gen. Richard C. Henry, USAF Space Division 
Commander, has stated that the best way to discover 
the military applications of man in space is to place a 
manned space station on orbit. That is precisely what 
the .Soviets have been doing for the past several years. 

The United States now faces the possibility of tech­
nological surprises. Soviet officers have been taught the 
need to maintain "military-technical superiority." As 
one spokesman stated: " . . . the creation of a weapon 
that is new in principle and secretly nurtured in scien­
tific research bureaus and constructors' collectives can 
in a short time sharply change the relationship of 
forces .... The surprise appearance of one or another 
new type of weapon is advancing as an essential fac(or, 
especially in contemporary circumstances.'' (Emphasis 
in original.) 

At the time of this writing, the Space Shuttle orbiter 
Columbia is being prepared for flight tests. If it is an 
unqualified success, and pursued with the same intensi­
ty as the Apollo program, the United States may buy 
time to redress the current manned-space imbalance. 
Should the program run into difficulties, the Soviets 
may perceive the United States of the 1980s as Khrush­
chev perceived the United States of 1961. The two mar­
shals on the Kremlin's Politburo may be tempted to 
dangerous adventures. ' 
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Soviet~ Almanac1981 
Russian eyes in the sky .. . 

t Satellite 

BY NICHOLAS L. JOHNSON 

EVEN before the pace age began formally in 1957 with 
the launch of Sputnik- I, the potential of orbiting 

photographic platforms that transmit their findings to 
earth via telemetry or capsule return was obvious. As 
early as 1951 a Rand Corp. report entitled Utility of a 
Satellite Vehicle for Reconnaissance laid the ground­
work for early US developmental efforts. Presumably 
Soviet scientists, who were devoting even larger re­
sources to the construction of rockets capable of orbit­
ing reconnaissance payloads, had made similar studies. 
While such a surveillance capability promised to be a 
tremendous aid in the monitoring of agricultural and 
natural resources, the military and political benefits that 
could be derived from these "spies in the sky" were 
equally well recognized. 

The US was the first to successfully demonstrate the 

Figure 1: Relative emphasis of the USSR space programs based 
upon successful orbital launches in 1980. 
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Figure 2: Annual Soviet investment in photographic earth 
surveillance. Almost all flights now originate from the Plesetsk 
military cosmodrome. 

feasibility of returning a photographic capsule from 
earth orbit on August 11, 1960, with the retrieval of Dis­
coverer-13 after the loss of a dozen spacecraft in an 
eighteen-month period. The Soviet reaction to the even­
tual successes of the Discoverer program, and even the 
Tiros weather satellites, was particularly vehement but 
understandable in light of the downing of Gary Powers's 
U-2 over the Soviet Union in May 1960. 

Nevertheless, a scant nine days after the return of 
Discoverer-13, the USSR announced the successful re­
covery from orbit of the much larger Vostok precursor 
Korabl Sputnik-2 with two dogs on board. The feasibil­
ity of the Soviet Union's own reconnaissance satellites 
was now clear. In 1962 and again in the spring of 1963, 
the Soviets submitted a proposed ban on orbiting recon­
naissance satellites to the United Nations. However, by 
the fall of 1963, the Soviet Union had conducted nine 
successful photoreconnaissance missions of its own, 
and the proposal was dropped. 

The importance attributed implicitly to this class of 
satellites by both the US and the USSR is now reflected 
by prohibitions in the Strategic Arms Limitation 
Treaties (SALT I and II) forbidding any interference by 
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Figure 3: Replica of the Kosmos-782 biological spacecraft, a 
descendant of the manned Vostok space vehicle. The current two­
week-long photoreconnaissance satellites may be of this type. 
(Photo by Ralph F. Gibbons) 

a signatory with the "national technical means of veri­
fication of the other party.'' National technical means is 
a euphemism for the entire spectrum of optical and elec­
tronic surveillance satellites. Because of the ambiguity 
inherent in determining whether or not a foreign satellite 
is truly on a treaty-verification mission, in practice these 
prohibition~ have given sanction to all types of space­
based surveillance systems. 

Although the Soviets officially deny the use of this 
class of satellites, the USSR continually employs such 
spacecraft to monitor allied forces in the US, Europe, 
and around the world. The great value of these satellites 
rests in their ability to rapidly acquire and relay with 
virtual impunity vital intelligence data. Reconnaissance 
satellites have frequently been given credit for prevent­
ing a rise in the temperature of the cold war by allowing 
both sides to confidently estimate the strengths and 
weaknesses of the other. 

Illustrative of the tactical utility of photoreconnais­
sance satellites are reports that the Soviet Union used 
these eyes in space to warn Egypt of Israeli advances 
during the 1973 war, and to advise the US of possible 
South African preparations for nuclear weapons testing 
in the summer of 1977. More recently, it has been 
claimed that the Soviets are using these platforms to 
assist in planning operations in Afghanistan. 

Soviet Leadership Since 1971 

Since 1971, the Soviet Union has maintained her lead­
ership over the US in orbiting photographic reconnais­
sance spacecraft. This program, which is the largest sin­
gle effort of any space-faring nation, accounted for more 
than thirty-nine percent (thirty-five of eighty-nine) of all 
successful Soviet launches in 1980 (Figure]). By New 
Year's Day 1981, no fewer than 501 unmanned recover­
able spacecraft had been associated with this photo­
graphic earth surveillance program-thirty-seven per­
cent of the total 1,339 successful Soviet launches from 
1957 through 1980 (Figure 2). 

The majority of these recoverable satellites, thought 
to be derivatives of the manned Vostok and Soyuz 
spacecraft, are placed into low-earth orbits by a varia­
tion of the SS-6, the world's first ICBM and the launcher 
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of Sputnik- I, and return to earth with their valuable car­
go in less than two weeks ( Figures 3 and 4). Four satel­
lites appear to have been deliberately exploded in orbit 
to prevent their possible recovery by an unfriendly na­
tion after a malfunction in their reentry systems. 

Prior to 1970, the majority of the reconnaissance 
satellites orbited each year remained in orbit for eight 
days. However, during the past decade twelve- and thir­
teen-day flights have been the rule, suggesting a refine­
ment in both resolution and longevity. 

An example of the versatility and flexibility of the 
Soviet space reconnaissance program came during the 
Arab-Israeli conflict of 1973. During the height of hostil­
ities, three photographic surveillance satellites were 
launched at intervals of three and four days. Instead of 
remaining aloft for the standard twelve or thirteen days, 
all three satellites were recovered after only 5.8 days. 
Thus , Soviet advisors could provide their Egyptian 

Not recovered 
y 

Figure 4: Breakdown of Soviet photoreconnaissance flights by 
orbital lifetimes, 1962-80. Two-thirds of the 1980 missions lasted 
thirteen or fourteen days. 

charges with a more timely order of battle. Within three 
and a half weeks, seven Soviet photoreconnaissance 
satellites had been orbited. 

However, this large expenditure of launch vehicles 
and satellites to support tactical operations does not 
appear to have been lost on the Red aerospace forces. ·In 
1975, testing began on the development of a new gen­
eration of photographic reconnaissance satellites. 
Although the spacecraft are capable ofremaining on sta­
tion for more than six weeks, they reportedly carry mul­
tiple reentry capsules for the immediate return of sensi­
tive intelligence data. 

With such large numbers of satellites being orbited 
each year and with a steady increase in the mean orbital 
lifetime, it is apparent that more than one reconnais­
sance satellite is frequently in orbit at any one time. In 
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Recent uses of Soviet reconnaissance satellites : observing a joint 
US/Egyptian military exercise near Ca iro, using intelligence 
gathered by satellite to plan operations in Afghanistan . Above, a 
Kosmos satellite on display in Moscow. 

fact, this combination of more satellites and longer life­
times has resulted in a virtually linear increase in the 
total number of mission days completed each year by 
Soviet photographic satellites. By 1979 this annual fig­
ure had surpassed 500 mission days per year (Figure 5). 

Photographic reconnaissance spacecraft are launched 
from Tyuratam and Plesetsk, the Soviet equivalents of 
the Kennedy Space Center and Vandenberg AFB, re­
spectively. Today , satellites from Tyuratam are normal­
ly placed in orbits inclined sixty-five or seventy to 
seventy-one degrees to the equator. Plesetsk, on the 
other hand, usually places its satellites into sixty-three, 
sixty-seven, seventy-three, or eighty-one to eighty-two 
degrees inclination. By carefully selecting orbital in­
clinations and launch times, Soviet planners can main­
tain extensive worldwide coverage throughout most of 
the year. While launches from Plesetsk generally occur 
later in the day than those from Tyuratam, the recovery 
times of all satellites in the region northeast ofTyuratam 
are exceedingly regular-approximately 11 :00 a. m. 
Tyuratam time. 

The regularity of these recoveries is perhaps indica­
tive of the lighting constraints imposed on the satellite 
photographic systems. Near-noontime passes provide 
almost full illumination of many targets, while the longer 
shadows cast in early morning or late afternoon are 
helpful in determining the size of particular items of in­
terest. 

This can further be seen by examining which regions 
of the world are typically illuminated during each revo­
mtion. Although the mean launch times vary from 0820 
GMT for 71.4 degree-inclined orbits from Tyuratam, to 
1430 GMT for 62.8 degree-inclined orbits from Plesetsk, 
the local sun time of their initial southernmost passage 
differs by less than ten minutes, i.e., passage occurs at 
approximately 5:20 a.m. Virtually all flights begin their 
first northbound pass between 4:00 a.m. and 5:30 a.m. 
sun time. Even satellites in the least and most inclined 
orbits (51.8 and 81.3 degrees) reach their initial south­
ernmost passage at almost identical local sun times. 

Thus, Soviet satellites usually experience favorable 
lighting conditions during their northbound passes , and 
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enter darkness on their southbound treks. Since the 
westward drift of satellites in these roughly ninety­
minute orbits closely matches the movement of the sun, 
these lighting conditions are relatively constant during 
the short two-week missions. 

Low and High Photo Resolution 

Until very recently Soviet photographic reconnais­
sance missions have been of two types: either low 
photographic resolution or high photographic resolu­
tion. The former is characterized by wide-angle fields of 
view to "search" for easily identifiable movements or 
construction. If such a change is detected, one or more 
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Figure 5: This chart provides dramatic evidence that the Soviet 
photographic reconnaissance effort continues to increase at a rate 
virtually unchanged since 1962. The decrease in 197 4 ml3.y be due 
to the unexpected expenditure of spacecraft in late 1973 during 
the Mideast war. 

high-resolution missions with a narrower field of view 
will usually follow to determine in fine detail exactly 
what alterations have been made. To date, approx­
imately fifty-eight percent of all Soviet reco'nnaissance 
missions have been of the high-resolution variety (Fig­
ure 6). 

Recently, however, a third type of mission, the so­
called medium resolution, appears to be replacing the 
older low-re olution missions. This new satellite ex­
hibits characteristics of both high- and low-resolution 
missions by flying in somewhat higher orbits (less reso­
lution) but performs maneuvers indicative of positioning 
a smaller field-of-view camera (more resolution). 
Perhaps coincidentally, this new effort comes at a time 
when Tyuratam appears to be phasing out its role in the 
photographic reconnaissance program. 

Recent activities in the Mideast that have apparently 
drawn the intere t of Soviet military intelligence can 
demonstrate the importance of these versatile space­
craft. During November 12-28, 1980, the newly orga­
nized US . Rapid Deployment Task Force conducted 
joint operations with Egyptian armed forces near Cairo. 
On the first day of the exercises, while American per­
sonnel were being airlifted to Egypt, the Soviets 
launched a medium-resolution photoreconnaissance 
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Figure 6: Percentage of low-, medium-, and high-resolution Soviet 
photoreconnaissance missions, 1962-80. In 1980, the medium­
resolution missions accounted for almost one-fourth of all 
photorecon flights. 

satellite, Kosmos-1,221, from Plesetsk (Figure 7). Less 
than twenty-four hours later, Kosmos-1,221 passed 
approximately forty km to the east of Cairo at an altitude 
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of 225 km at 1: 15 p.m. local time. From this vantage 
point not only could the devel ping exerci es be ea ily 
surveyed , but also visible were the remains of the US 
C-141 that had crashed the pr vious night at Cairo We t 
Airport. The following day, November 14, Kosmos-
1 , 221 passed at approximately the same time and alti­
tude a similar distance to the west of Cairo. Kosmos-
1,221 was eventually returned to earth on November 26, 
as the exercises were rapidly coming to a close. 

A second Soviet satellite passed directly over Cairo at 
an altitude of I 85 km on November 17, just before 8:00 
a.m . Cairo time and about one and a half hours after 
sunrise. Named Kosmos-1 ,218, this satellite was one of 
the newest generation high-resolution photoreconnais­
sance spacecraft that had been launched on October 30, 
1980, from Tyuratam into a lower-inclination orbit. 
Three days later and only hours before a scheduled 
orbital maneuver, Soviet interest had shifted to the 
Iraqi-Iranian conflict, as Kosmos-1,218 passed just to 
the west of Khorramshahr and Ahwaz and directly over 
Dezful and Tehran at an altitude of only 165- 175 km. 

For more than a decade the distinction between the 
different mission objectives of Soviet reconnaissance 
satellites has been made public by Geoffrey Perry of 
Kettering, England. By intercepting and categorizing 
the telemetry and recovery signals from Soviet space­
craft, Mr. Perry has developed, after extensive analysis, 
a means of distinguishing the three general mi ssion 
types. His classifications are accepted worldwide and 
appear in the five-year reports published for the US Sen-

180 210 270 300 330 3GO 
Figure 7: The initial six revolutions of Kosmos-1,221 (November 12-26, 1980) are shown Most Soviet photoreconnaissance satellites fl y in 
highly inclined (73-83 degree) orbits to permit worldwide coverage. 
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Nicholas L. Johnson is with Teledyne-Brown Engineering, 
Costa Mesa, Calif. He served four years with the US Air 
Force and saw action in Vietnam . He later attended US 
Naval Nuclear Power School and was commissioned in the 
US Navy where he served four years, leaving with the rank 
of lieutenant (j.g.) . He holds a B.S. degree in physics from 
Memphis State University and has done graduate work in 
space science at the University of Houston. 

ate under the direction of Dr. Charles S. Sheldon II of 
the Congressional Research Service , the Library of 
Congress. 

Between 1969 and 1976, the majority of the flights 
could be tentatively classified as high resolution or low 
re olution by their length of stay in space. During this 
period eighty-one percent of the twelve-day missions 
were low resolution and ninety-two percent of the thir­
teen-day missions were high resolution. However, in 
the four years after 1976, the number of twelve-day mis­
sions has decreased drastically , and the percentage of 
thirteen-day missions that are high resolution matches 
roughly that of the overall high-resolution population. 

Orbits and Mission Objectives 

Despite a variety of trends peculiar to different recon­
naissance missions , only recently has a method ofrelat­
ing the mission objectives to the orbital parameters of 
the satellite been developed. Maneuverability of the 
satellite has long been associated with high-resolution 
missions, since low-resolution flights, with their wider 
fields-of-view, do not appear to require precise position­
ing , although a significant number of high-resolution 
missions appear to make only slight maneuvers or no 
maneuvers at all. The advent of the maneuverable me­
dium-resolution flights further complicates the classi­

. fication process. Furthermore, while high-resolution 
missions generally have lower perigees (closest distance 
to the earth) and higher apogees (farthest distance from 
the earth) than low-resolution flights, this is not a con­
sistent discriminator. 

Hence, one solution is to attempt to associate camera 
system constraints with mission objectives. Anyone 
with an i.nexpensive camera who has tried to take a pic­
ture of a moving subject has prebably been disappointed 
when the developed picture was all but ruined by blur­
ring. The problem of image motion compensation (IMC) 
encountered by satellites is infinitely more comple-x and 
equaUy difficult to correct.Nol only is the satellite orbit­
ing the earth at more than seven kilometers per second, 
but the earth is also rotating under it in a different direc­
tion. Moreover, these velocities change continually 
along the orbit as a function of the eccentricity of the 
orbit ('1'.arying altitude above .the earth), and the geo­
graphic latitude over which the atellite i traveling 
(changing surface rotatfonal velocity). On top of all this, 
the motion of the satellite itself (pitch, roll, yaw) must be 
adequately taken into account and minimized . 

Thus, Soviet photographic satellites can probably 
operate only under specific conditions when these mo-
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tioos are within the compen ation bound of the photo­
graphic apparatus. An occasional u eful aid in revealing 
uch con traints appear. to be the positioning of the 
atellite'· perigee over area · of prime interest. For the 

most part, perigees are located in the northern hemi-
phere between 25°N and 60°N latitude on the ascending 

pa , with occa ional flights pos ·e ing different 
perigee latitude designed for urveying the southern 
hemisphere. Geoffrey Perry ha noted that one 1975 
Soviet mission with an unusual argument of perigee (sic 
geographic latitude of perigee) permitted excellent 
viewing of Diego Garcia oon after DoD's propo ·al to 
upgrade thi trategic Indian Ocean naval facility. 

An examination of the e orbital characteri tic has 
shown differences that may be related to the individual 
camera systems of high-, medium- , and low-resolution 
missions. A simple algorithm that distinguishe these 
classes OD the basis of maneuverability, eccentricity, 
and orbital velocity has been derived from carefully ana­
lyzing the 200 Soviet reconnai sance satellites orbited 
during 1974-79. The results of this algorithm closely 
match those based on telemetry transmissions. 

In the not too distant future one can expect a slight 
reduction in the annual number of Soviet photographic 
reconnaissance satellites as the newer month-long mis­
sions gradually replace the present two-week flights. 
The nonmaoeuverable spacecraft may be replaced total­
ly by the more versatile medium-resolution satellites. 
Operations from Tyuratam will probably be rare while 
launches from Plesetsk will be concentrated in the high­
er inclinations of seventy-three and eighty-one to 
eighty-two degrees. 

The Soviets have thus far shown no affinity for the 
retrograde, sun-synchronous orbits used so extensively 
by the United States. This orbit permits virtually con­
stant suD angles over specific locations and could be 
helpful in detecting new construction or force move­
ments. Until the USSR develops much longer-lived 
(several months) reconnaissance spacecraft that can re­
turn photograpbs by capsule or digital transmissions, 
the weight penalties extracted by this orbit will exceed 
the potential benefits . 

Despite the Soviet Union's promises to develop 
permanent manned outposts in space to keep watch 
over the earth-be it for geological, meteorological, 
oceanographic, or political purposes-the Soviets have 
yet to demonstrate the capability of man to replace 
machine. In 1979, while Cosmonaut Ryumin and 
Lyakhov spent almost six months on board the orbiting 
Salyut-6 space station, the USSR launched more un­
manned photographic reconnaissance satellites than in 
any other year of the history of the nineteen-year pro­
gram. The manned military Salyut program reportedly 
devoted to a variety of tactical and strategic reconnais­
sance objectives, experienced several major fail ure 
during the operation of three special lower altitude 
space stations between 1973 and 1977, and has since 
been dormant. 

It would appear, therefore, that robot ' spies in the 
sky' will continue to train their mechanical eyes on the 
rest of the world for many years to come. ■ 
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An advanced programmable signal processor is the key element of the radar on the 
F-15 Strike Eagle, the t wo-seat figh ter proposed to meet NATO's need for an air­
craft to fly attack missions in the severest weather. Many F-15s now stationed 
in Europe already have the PSP, a special-purpose digital computer capable of 
performing over 7 million operations per second. The Strike Eagle's PSP incor­
porates improvements to handle a new array of missions. The PSP is less than 
one cubic foot in volume and can be reprogrammed to meet future threats. The 
PSP determines the radar operating modes by the instructions with which the ma­
chine is programmed, rather than by a "hard-wired" circuit design. This allows 
rapid switching among diverse modes stored in an off-line memory. Hughes builds 
the AN/APG-63 radar and PSP for McDonnell Douglas Corp., builder of the F-15. 

Engineers using an innovative computer graphics system now can validate the de­
sign of new software systems without having to writ e a single line of computer 
programming. The approach marks an important advance in design verification, 
for it makes computer programming less of an art and more of a discipline. It 
helps an engineer develop and chart his design while simultaneously telling him 
how effective his solution is. The system also pinpoints deficiencies in origi­
nal specifications, helps standardize existing software, and quickly studies 
design tradeoffs. Hughes, under a U.S. Air Force contract, is adapting its 
Design Analysis System to suit a wide range of electronics and aerospace uses. 

A device that scans the sky with electro-optical sensors to detect, track, and 
identify aircraft and missiles is being deve~oped by Hughes for the U.S. Air 
Force. The device, an electro-optical threat sensor, will classify targets by 
order of priority end pass this data almost instantly to ground, ship, or air­
borne fire control systems. The threat sensor system -- which consists of an 
acquisition unit, an interrogation unit, end a computer - - will have several ad­
vantages over conventional radar. It is relatively small and can rapidly search 
a wide area. Also, its acquisition unit is a "passive" sensor that emits no 
telltale signals of its own as it scans the sky, acquiring aircraft and incoming 
missiles by sensing the infrared energy they radiate. 

The first Maverick missile fired from a Marine Corps aircraft scored a direct 
hit on an armored personnel carrier at a test range at Eglin Air Force Base in 
Florida. The air-to-ground AGM-65E Maverick was launched at low altitude and 
long range from an A-4M attack aircraft. The missile is a laser-guided version 
of the U.S. Air Force's TV-guided Maverick and carries a heavier warhead. 
Hughes is developing the weapon under an Air Force contract primarily for use by 
the Marine Corps for close air support of combat troops. 

Small and disadvantaged businesses play an increasingly signi ficant role in U.S. 
space and defense efforts by suppl ying parts and serving as subcontractors. 
Hughes has been a leader in tapping the skills and capabilities of these busi­
nesses. In one recent fiscal year, Hughes awarded 65 percent of all purchase 
orders and 47 percent of the company's procurement dollar to small business. 
During the same period, $23.9 million went to disadvantaged business. 
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Easier because only Bell & Howell 
offers a choice of two laboratory­
class magnetic tape recorders, so 
you don't have to buy more capabil­
ity than you need-but you don't 
have to settle for less, either. 

For most general purpose work, 
no recorder can match the record of 
reliability and versatility that has 
made the 3700 Series the most popu- System 80 

lar laboratory recorders in the world. The new 
3 700 "E" has new electronics, new transport 
dynamics and new operation and maintenance 
features that make it even easier to use. 

For special applications that demand the 
highest data spectral purity, there's the new high 
performance System 80. With capstan servo 

GERMANY Friedberg/H essen, West Germany 3441 
UNITED KINGDOM Basingstoke, Hants, England 20244 

3700E 

bandwidth of1000 Hz and 30dB flut­
ter suppression at 100 Hz, it's the finest 
recorder available for data reproduc­
tion and analysis. 

Both recorders can be configured 
in a complete range of IRIG com­
patible recording modes, including 
wideband direct, FM and serial or 
parallel high density digital. When 
ordered with special heads and 

electronics, bandwidth on either recorder can be 
extended to 4MHz direct and 1 MHz FM. 

Want all the technical information? That's 
easy, too. Contact any Datatape Division Field of­
fice, or write Marketing Communications Dept. 

[ti] BELLE.HOWELL 
DATATAPE DIVISl□n 
300 Sierra Madre Villa , Pasadena, California 91109 (213) 796-9381 



The major elements of aerospace power that make up the US Air Force are organized 
in three separate services in the USSR. All combat and principal support 

functions are headed by serving officers who are also Deputy Ministers of Defense. 

Organization of Soviet 
Armed Forces 

SOVIET Armed Forces are organized in five separate 
services: Strategic Rocket Forces, Ground Forces, 

Troops of National Air Defense (PVO-Strany), Air 
Forces, and Navy, in that order of precedence. Func­
tions performed by the US Air Force are spread across 
three of the Soviet services. 

The five Soviet services do not include Troops of 
Civil Defense, Troops of the Tyl (rear services), Con­
struction Troops, or other support organizations, all of 
which are under the Ministry of Defense. In addition to 
these forces, the Soviet Armed Forces also include the 
Border Guards, subordinate to the KGB, and the Inter­
nal Troops, subordinate to the Ministry of Internal 
Affairs (MVD). A word of caution: The Soviets some­
times refer to the Strategic Rocket Forces, Ground 
Forces, Troops of National Air Defense, and Air Forces 
as the Soviet Army. 

The Ministry of Defense and the General Staff provide 
centralized command and control. Immediately sub­
ordinate to the Minister of Defense, who is roughly com­
parable in authority to both the US Secretary of Defense 
and the Chairman of the JCS, comes the Chief of the 
General Staff, who heads a staff similar to that of prewar 
Germany, and the Chief of the Warsaw Pact Forces; 
(See charts onfollowing pages.) 

The Strategic Rocket Forces, established in 1959, 
operate all land-based ballistic missiles w.ith ranges 
greater than 1,000 km-about 1,400 ICBM and 600 IR/ 
MRBMs. Little is known about the SRF outside the 
Soviet Union, but it is first among services, with its 
commander taking precedence over those of the other 
services, regardless of his actual rank. The Military Bal­
ance, published annually by The International Institute 
for Strategic Studies, London (see December '80 issue 
of AIR FORCE Magazine), credits the Strategic Rocket 
Forces with 385 ,000 personnel. Strengtb figure for the 
services below are from The Military Balance 1980/81. 

The Ground Forces, numerically the largest of the five 
services, are divided into four major branches: motor­
ized rifle, tanks, rockets and artillery, and troop air de­
fense. (The last must not be confused with Troops of 
National Air Defense.) Airborne Forces (the USSR now 
has eight airborne divisions) are a special branch direct­
ly subordinate to the High Command. Ground Forces 
air defense equipment includes mobile surface-to-air 
missiles and antiaircraft artillery. The 173 Ground 
Forces divisions, with tanks, armored personnel car­
riers, self-propelled artillery, and personal equipment 
all are designed for a CBR environment, and equipped 
and trained for combat with or without nuclear, chemi-
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cal, and biologiq.l weapons. Ground Forces personnel, 
combined with Troops of Civil Defense, Troops of the 
Rear Servii;es (logistical support), and various other 
support personnel that serve all the other services, num­
ber about 1,825,000. -

The Troops of National Air Defense (PVO-Strany) was 
formed in 1948. Its three major components are its 2,600 
fighter-interceptors, 10,000 SAM launchers, and huge 
radar network. Two other components are antimissile 
defense (PRO) and antispace defense (PKO). Exceeding 
NORAD's capabilities several times, PVO has some 
550,000 troops. 
• SovietAir Forces has three major components: Fron­
tal Aviation, Long-Range Aviation, and Military Trans­
port Aviation. Personnel strength, excluding Long­
Range Aviation, is about 475,000. 

Frontal Aviation is comparable to the USAF's Tacti­
cal Air Command. Its 4,350 combat aircraft are assigned 
to military districts within the USSR, somewhat analo­
gous to US joint commands, and to four "Groups of 
Forces" in Eastern Europe. Operational control over 
joint commands remains with the General Staff. How­
ever, the Air Forces commander in chief has major re­
sponsibilities for Frontal Aviation, which is charged 
with maintaining battlefield air superiority and working 
with the Ground Forces. 

Long-Range Aviation has about 850 long-range (Bear, 
Bison, and Backfire) and medium~range (Badger and 
Blinder) bombers. Backfire and Blinder are supersonic, 
but the bulk of the bomber force is still subsonic. Capa­
ble of air-to-air refueling by LRA's small tanker force, 
the bombers can carry either nuclear or conventional 
weapons, including air-to-surface missiles. This compo­
nent of the Soviet Air Forces is comparable to USAF's 
Strategic Air Command, less SAC's ICBMs. 

Transport Aviation includes some 1,200 fixed-wing 
aircraft and helicopters, although some helicopters are 
also assigned to the Navy. The transport aircraft of the 
Soviet airline, Aeroflot, must also be included in this 
component essentially as a full-time reserve. 

The Soviet Navy is now a maritime superpower. With 
its aircraft carriers of the Kiev class, Soviet Naval Avia­
tion has a mix of carrier-based helicopters and V/STOL 
aircraft. Naval Aviation also has land-based and recon­
naissance fighters, a limited transport force, bombers, 
and surveillance aircraft. Navy personnel strength is 
about 433,000, including 59,000 in Naval Aviation. 

The accompanying charts, prepared by Harriet Fast 
Scott and current as of February 1, 1981, show the mem­
bership of the top military organization. ■ 
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AIR FORCE Magazine / March 19 
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AUTHORITATIVE NEW AIRCRAFT 
REFERENCE & HISTORY BOOKS 
Send now for the ones you want 

JANE'S ALL THE WORLD'S 
AIRCRAFT 1980-81 
John W.R. Taylor, Editor. I he newest edltion of Jane' All the World's 
Aircraft remains lhe mo I respe<::ted reference work in the fie ld or aviation. 
The ir,formation presented on every aircraf1-bo1h comba1 and commer­
cial- In use or in r,rt)duc tion or under development, is as accurale and 
up-to-da,te a possible. 880 page . Every plane illustrated. 

$125.00 Hardcover. Giant size. 

HEINKEL HE Ill: 
A Documentary History 
Heinz Nowarra. A lavish ly illustrated and fully documented history of lhe 
aircrafl that. was lhe backbone of th Luftwaffe's bombing force: from lhe 
Blitzkreig, through the attacks on Britain, to the end of the Second World 
War. Besides bombing, lhe Heinke! HE Ill carried ou1 every 1ype or mission 
from glider-tug to V-1 launcher. 250 photographs. $19.9:S Hardcover 

MOSQUITO: A Pictorial History 
of the DH98 
Philip Birtles. The complet ly do umented history of the most potenl of 
Allied figh1er-bombers. Buil t entirely of wood, powered by lw0 Merlin 
engines, the De Ha illand Mosquito ranks as one of Wortd·War It 's most 
versatile aircraft. SO photographs and drawings. $19.95 Hardcover 

LUFTWAFFE TEST PILOT: Flying 
Captured Allied Aircraft of World War II 
Hans-Werner lerche. The German p ilot who lest-flew cap tured Allied 
air rafl (American, British, and Russian) during the Second World War, 
describe each of the plane and relates his exlraordinary experiences in 
Hying th m 10 assess their combat strengths and weaknesses. 24 pages of 
photograph . $19.95 Ha~dcover 

JANE'S WORLD AIRCRAFT 
RECOGNITION HANDBOOK 
Derek Wood. The fi r t major work on aircrall r cognition ro be published 
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grouped b.y shape and conligura1ion to make identification easy. Illustra ted. 
512 pages. $'17.95 Ha.rdcover. $9.95 Paper 

JANE'S AEROSPACE DICTIONARY 
Bill Gunston. The first and only definitive dictionary of the new language of 
aerospace. Includes tens of thousands_ of terms that are new and not to be 
found in any other dictionary. 1046 pages. $34.95 Hardcover 
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_ _ Jane's All the World's Aircraft 1980-81 indicated. Enclosed is $ __ □ Check CJ M oney Order. 

531-03953-6 $125.00 Please add $1.50 to cover postage and handling. (N:'1'. 

_ _ Heinkel HE Ill: A Documentary History 
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_ _ Mosquito: A Pictorial History 

531-03714-2 
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Allied Airuaft in World War II 
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5oJiet J\erospace Almanac 1981 
Again this year, the Gallery has been prepared exclusively for AIR FORCE Magazine by a world-renowned authority 

on aerospace systems. Newly revised, it contains much new information on Soviet planes 
and missiles. Some specifications are necessarily estimated or approximate. British spelling 

and usage have been retained throughout. 

BY JOHN W.R. TAYLOR, Edltor,JANE'SALL THE WORLD'S AIRCRAFT 

Bombers and Maritime 
New Bomber Programme 

There continues to be no reliable evidence of the exis­
tence of a new Soviet strategic bomber to replace 
'Bison' and 'Bear'. Soviet delegates to the SALT II talks 
suggested that three new types of bomber were then 
under development in the Soviet Union. The DoD has 
stated since 1979 that it expects "to see the first pro• 
totype of a new modern heavy bomber in the near fu­
ture". The continued effectiveness of 'Bear', and the im­
proved range of later 'Backfires' may have made the 
once-planned late-1970s generation of prototypes un­
necessary. 

Berlev M-12 (NATO 'Mall' ) 
Th is year marks the twentieth annlverileiy or the 

M·12's first publlc ,appeelance, at en Aviation Day·dls· 
play In Moscow. Except for the Japanese Shin Melwa 
PS-1 , it remains the only modem flying-boat In flrat-llne 
combat service. About 80 of the 100 production models 
continue to operate from shore bases of the Soviet 
Northern and Black Sea fleets, for near-zone anti-sub­
marine and maritime patrol duties out to some 230 miles 
from shore. Generally clean lines and the high length-to­
beam ratio of the hull, added to new turbine engines, 
made the M-12 a major advance over its predecessor, the 
piston-engined Be-6, examples of which still serve in 
China. It holds all 40 records listed by the Federation 
A~ronaullque lnte'tnetionale for turboprop-powered 
amphibians (Class C.3 Group II) and flying,boats (Class 
C.2 Group II). ef speeds of up to 371 mph over closed 
circuits, and with payloads of up to 10 tons. 
Power Plant: two lvchenko Al·20D turboprop engines; 

each 4,000 shp. 
Dimension■ : span 97 ft 6 in, length 99 ft O in, height 22 ft 

11 ½ in, wing area 1,130 sq It. 
Weight : gross 64,925 lb. 
Performance: max speed 378 mph, service ceiling 

37,000 ft, max range 2,485 miles. 
Accommodation: crew of live. 
Armament and Operational Equipment: variety of 

weapons and stores !or maritime search and attack 
carried in internal bay aft of step In bottom of hull, and 
on four pylons under outer wings. Radar in nose 
'thimble'; MAD (magnetic anomaly detection) tail· 
sting. 

Ilyushin 11-38 (NATO 'May') 
Standard open-ocea_n anti-submarine/maritime patrol 

aircraft with shore-based units of the Soviet Naval Air 
Force, the 11-38 was developed from the 11-18 airliner in 
much the same way that the US Navy's P-3 Orion was 
based on the Lockheed Electra. Its lengthened fuselage 
retains few cabin windows. Added equipment includes a 
large radoma under the forward fuselage and a MAD tail· 
sting, with an Internal weapon/stor~s bey alt of the 
radome. To compensate for the ottect on the CG position 
of these changes, and equipment Inside the cabin, the 
wing had to be moved forward. 

ll-38s are encountered frequently over the Atlantic and 
Mediterranean, together with longer-range Tu-142s. A 
Soviet Treaty of Friendship and Co-operation, signed 
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with the People's Democratic Republic of Yemen in 
October 1979, permits patrols over the Indian Ocean 
from a base in that country. Also to be seen are the first 
three of six ll-38s ordered for No. 315 Squadron of the 
Indian Navy, based at Dabolim, Goa. Production appears 
to have been limited to around 60 aircraft, 
Power Plant: four lvchenko Al-20 turboprop engines; 

each 4,250 ehp. 
Dlmenslona:span 122 ft 8½in, length 129 ft 10 in, height 

33lt4 in. 
Performance: max cruising speed 400 mph at 27,000 ft, 

max range 4,500 miles. 
Accommodation: crew of twelve. 

Myasishchev M-4 (NATO 'Bison') 
The prototype of this heavy strategic bomber flew in 

1953, making it one year younger than its US counter­
part, the B-52; but it failed to match the latter aircraft's 
success and durability. The Soviet long-range air force, 
Dalnaya Aviatsiya, preferred the turboprop Tu-95 as its 
primary equipment: lhe Soviet Naval Air Force has des­
patch-ad m·arlllme reconnaissance M-4s on occasional 
mi88ions during the past year, but relies ma nly on 
Tu-142s. According to SALT II documents, only 43 M-4s 
remain available as heavy bombers; 31 more are config­
ured as in-flight refuelling tankers in support of the 
'Bear-Bison ' attack force, with an internal probe-and­
drogue hose-reel unit which makes them equallv com­
patible with 'Backfire'. Under SALT II proposals, the 
tankers would have been given functionally related 
observable dillerences (FRODs) indicating that they 
could not perform the mission of a heavy bomber. (Data 
far 'Bison-A' strategic bomber follow.) 
Power Plant: four Mikulin AM-3D turbojet engines; each 

19,180 lb st. 
Dimensions: span 16511 7½ in, length 154 It 10 in, 
Weight: gross 350,000 lb. 

Beriev M-12 (NA TO 'Mail') (Tass) 

Myasishchev M-4 (NATO 'Bison-C') 
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Tupo/ev Tu-16 (NA TO 'Badger-F') (Royal Air Force) 

102 

Tupolev Tu-22M/Tu-26 (NATO 'Backfire-B') 
(Swedish Air Force) 

Performance: max speed 560 mph at 36,000 fl, service 
ceiling 45,000 ft, range 7,000 miles at 520 mph with 
10,000 lb of bombs, 

Armament: ten 23 mm guns in twin-gun turrets above 
fuselage fore and aft of wing, under fuselage fore and 
aft of weapon-bays, and in tail , Three weapon-bays in 
centre-fuselage. 

Tupolev Tu-16 (NATO 'Badger') 
Twenty-seven years after the Tu-16's first public 

appearance, around 800 aircraft of this basic type , in 
nine versions, continue to equip first-line squadrons of 
the Dalnaya Aviatsiya bomber force and Soviet Naval Air 
Force. Another 80 are operational in China, where pro­
duction continues under the designation Sian 8-6. Of 
the DA aircraft, about 300 serve with medium-range 
units, configured to deliver nuclear or conventional 
weapons, and supported by a small number of Tu-16 
tankers, more than 90 of various versions equipped for 
ECM duties, and 15 for reconnaissance. The Naval Air 
Force has about 275 Tu-16s for maritime attack, 70 tank­
ers, and 40 reconnaissance and ECM variants. Report­
ing names by which these aircraft are known to NATO 
are as follows: 

Badg, ·A. Basic strategic jet bomber, able to carry 
nuclear • conventional free-fall weapons. Crew of 
seven. G rnd nose, with small undernose radome. 
Armed wit seven 23 mm guns. Some equipped as In· 
flight refuel ling cankers. using a unique wingtip-to-wing­
t ip transfer cechnlquo. Nine supplied to Iraq. 

Badger-C. Anti-shipping version, first shown in 1961 
Aviation Day flypast, with 'Kipper' winged missile carried 
under fuselage. Wide nose radome, in piece of glazing 
and nose gun of 'Badger-A' . 

Badger-D. Maritime/electronic reconnaissance ver­
sion. Nose like that of 'Badger-C'. Larger undernose 
radome, Three blister fairings in tandem under centre­
fuselage. 

Badger-E. Similar to 'Badger-A' but with cameras in 
bomb-bay. 

Badger-F. Basically similar to 'Badger-E' but with 
electronic intelligence pod on pylon under each wing. 

Badger-G. Similar to 'Badger-A' but fitted with under­
wing pylons for two rocket-powered air-to-surface mis­
siles (NATO 'Kell'). Majority serve with anti-shipping 
squadrons of the Soviet Naval Air Force. One photo­
graphed by pilot of Japanese F-86F in 1977, about 50 
miles north of Noto Peninsula, carrying a new missile 
(NATO 'Kingfish') on port underwing pylon; others seen 
subsequently with a 'Kingfish' under each wing. 

Badger-H. Stand-off or escort EGM aircraft, with pri­
mary function of chaff dispensing. The chaff dispensers 
are probably located in the weapons-bay area. Hatch aft 
of weapons-bay, Two teardrop radomes, fore and aft of 
weapons-bay. Two blade antennae aft of weapons-bay. 

Badger-J. Spec ialised ECM jamming aircraft, with at 
least some of the equipment located in a canoe-shape 
radome Inside the weapons-bay. 

Badger-K. Electronic reconnaissance variant, Two 
'teardrop rodomes, inside and forward of weapons-bay. 
(Data for 'Badger-A' follow.) 
Power Plant: two Mikulin AM-3 turbojet engines; each 

19,285 lb st, 
Dlmenslon1: span 108 ft O½ in, length 114 ft 2 in, height 

35 ft 6 ln, wing area 1,772.3 sq ft. 
Weights : empty 82,000 lb, normal gross 158,730 lb. 
Performance: max speed 616 mph at 19,700 ft, service 

ceiling 40,350 ft, range 3,000 miles with max bomb 
load, 3,579 miles with max fue l. 

Armament: seven 23 mm guns; in twin-gun turrets 
above front fuselage, under rear fuselage, and in tall, 
with single gun on starboard side of nose. Up to 19,800 
lb of bombs in internal weapons-bay. 

Tupolev Tu-22 (NATO 'Blinder') 
As the Soviet Union's first operational supersonic 

bomber, the Tu-22 caught the attention of the world 
press when it made a surprise appearance at the 1961 
Aviation Day display in Moscow. However, its range 
proved so disappointing that production was limited to 
about 250 aircrafl Of these, about 125 are said to remain 
operational with medium-range units of Dalnaya Aviat­
siya, plus about a dozen for reconnaissance duties. The 
Soviet Navy has around 40 for maritime reconnaissance 
and ECM duties, based mainly in the Southern Ukraine 
and Estonia to protect the sea approaches to the USSR. 
Versions identified by NATO reporting names are as fol­
lows: 

Blinder-A. Original reconnaissance bomber version, 
with fuselage weapons-bay for free-fall nuclear or con­
ventional bombs. Limited production only, 12 supplied 
to Iraq. 

Bllnder-B. Similar to 'Blinder-A' but equipped to carry 
air-to-surface missile (NATO 'Kitchen ') recessed in 
weapons-bay. Larger radar and part ially-retractable 
flight refuelling probe on nose. Major version for Dal­
naya Avlatsiya. 17 serve with Libyan Air Force. 

Bllnder-C. Maritime reconnaissance version, with six 
camera windows in weapons-bay doors. New dielectric 
panels, modifications to nosecone, etc., on some air­
craft suggest added equipment for ECM and electronic 
Intelligence roles. 

Bllnder-D. Training version. Cockpit for instructor in 
raised position aft of standard flight deck, with stepped­
up canopy. 
Power Plant: two unidentified turbojet engines in pods 

above rear fuselage, on each side of tail-fin; each esti­
mated at 27,000 lb st with afterburning. Lip of each 
intake ls extended forward lortake-otl, creating a11 nu­
lar slot through which addl\lonal air ,s ingested. 

Dimensions: s))an 90 Ii 10½ In, length 132 II 11Y.! in, 
height 35 ft O in . 

Weight: gross 185,000 lb. 
Performance: max speed Mach 1.4 at 40,000 II, service 

ceiling 60,000 ft, range 1.400 miles, 
Accommodation: three crew, in tandem. 
Armament: single 23 mm gun in radar-directed tail 

mounting. Other weapons as described for Individual 
versions. 

Tupolev Tu-22M (Tu-26?) 
(NATO 'Backfi re') 

In public statements and documents, Western de­
fence agencies seem prepared to adopt the designation 
Tu-22M by which Soviet delegates to the SALT II discus­
sions referred to this aircraft. It might be premature to 
forget that the DoD had used Tu-26 in earlier references 
to 'Backfire', which remains one of the most fascinating 
and controversial combat aircraft in current service. 
There is no longer any need to leave the in-flight refuel­
ling noseprobe at home when flying 'Backfire' over inter­
national waters; this was done to stress the periph­
eral/theatre range capability which excluded the aircraft 
from SALT II restrl.cllons. Nobody doubts any longer thai 
'Backfire' does hov11 an lnterconllnental capablllty, 
which wlll be enhanced as lls engines are developed. 
Production wes·to be llmlled to a i-a1e ol 30 per year by 
SALT 11. and Is said to have been stopped up to 42 per 
year following non-ratification of the Treaty. Intercep­
tion photographs, taken by the Swedish Air Force, have 
shown the aircraft carrying a 'Kitchen' missile under the 
fuselage. There is, however, no confirmation of sugges­
tions that 'Backfire' can carry two 'Kitchens' or that it will 
eventually carry 'Kingfish'. Two production versions 
have been identified by non-classified NATO reporting 
names: 

Backfire-A. Initial version, with large landing gear fair­
ing pods on wing trailing-edges. Observed in prototype 
form on the ground near the manufacturing plant at 
Kazan , in Central Asia, in July 1970. Believed to equip a 
single Dalnaya Aviatsiya squadron, 

Backllre-B. Extensively redesigned, with Increased 
span and with landing gear pods eliminated except for 
shallow underwing fairings, no longer protruding 
beyond the trailing-edge. Main wheels retract inward 
into bottom of intake trunks. About 150 operational. De­
liveries appear to be divided equally between me­
dium-range units of Dalnaya Aviatslya and the Naval Air 
Force. 

Of particular significance is 'Backfire's' potential as a 
primary strategic and tactical offensive weapon directed 
at NATO in Europe, and against maritime reinforcement 
routes between the United States and its allies in both 
Europe and the Pacific. This was acknowledged in the 
FY 1979 DoD Annual Report, which stated: "There is in­
creasing evidence that the Soviet bomber and cruise 
missile force may be overtaking their submarine force as 
a threat to our fleet and to our forces necessary for the 
resupply of Europe. They can concentrate aircraft, coor­
dinate attacks with air, surface, or submarine-launched 
missiles, and use new technology to find our fleet units, 
jam our defenses, and screen their approach." Since 
then, one 'Backfire' unit is reported to have been based 
at Komsomol 'sk, about 500 miles north of Vladivostok, in 
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the Far East of the USSR. (Data for 'Backfire-B' follow.) 
Power Plant: two unidentified engines, reported to be 

uprated versions of the 44,090 lb st Kuznetsov NK-144 
afterburning turbofans used In the Tu-144 supersonic 
transport. Optional in-flight refuelling nose-probe. 

Dimensions: span 113 ft spread, 86 ft swept; length 132 
It; height 33 ft. 

Waight: gross 270,000 lb, 
Performance: max speed Mach 2 at high altitude, Mach 

0.9 at low altitude, max unrefuelled combat range 
5,000 ml les. 

Armament: twin 23 mm guns in radar-directed tail 
mounting. Nominal weapon load 20,800 lb. Primary 
armament of one 'Kitchen' air-to-surface missile 
semi-recessed in underside of centre-fuselage. 'Back­
fire' can also carry the full range of Soviet free-fall nu­
clear and conventional weapons, and Naval aircraft 
photographed by Swedish Air Force in 1978 had multi­
ple racks for external stores under the front of Its air 
intake trunks. Soviet development of decoy missiles 
has been reported, to supplement very advanced ECM 
and ECCM. 

Tupolev Tu-95 and Tu-142 (NATO 'Bear') 
The Russian 'Bear' never ceases to spring surprises. 

Last year 's Gallery was able to confirm the accuracy of 
the Tu-95 designation that it had always used tor 'Bear' 
bombers, while other journals had preferred Tu-20; but 
Tu-142 had to be added for the assorted 'Bears' operated 
by the Soviet Naval Air Force. This year comes news, 
from a reliable source, that 'Bear' continues in produc­
t ion , a quarter-century after it first entered service, to 
offset modest attrition in key units. A total of 113 'Bear­
As and Bs' was declared as the backbone of Dalnaya 
Aviatsiya's strategic bomber force at the time of the 
abortive SALT II talks. Naval Tu-142s, being employed 
only for anti-submarine warfare, and being observably 
different from the DA bombers, were excluded from 
SALT bargaining, There are about 75 of them. Operating 
from places like Cuba and Angola, they have demon­
strated their capability of covering the North and South 
Atlantic from the Mediterranean approaches westward 
to the US east coast, and southward to the Cape of Good 
Hope. Long range and endurance are only two of the 
attributes that have kept the huge four-turboprop Tu-95s 
and Tu-142s in first-line service for so long. Their high 
speed, exceeding that once considered possible for 
propeller-driven aircraft, eclipsed the contemporary 
four-jet Myasishchev M-4. Their size and payload poten­
tial enabled them to accommodate the largest air-to-sur­
face missiles and radars that have yet been carried by 
operational aircraft. Thus, the six major versions identi­
fied by unclassified NATO reporting names, as follows, 
include a variety ol sub-types, with differing operational 
equipment: 

Bear-A. Basic long-range strategic bomber, first flown 
In the late Summer of 1954. Chin radome. Internal stow­
age for two nuclear or a variety of conventional tree-fall 
weapons. Defensive armament of six 23 mm guns in 
pairs in remotely-controlled forward dorsal and rear ven­
tral turrets, and manned tail turret. 

Fighters 
New Fighter Programme 

Although combat aircraft development Is known to 
have continued at high priority In the USSR during 1980, 
there has been very little reliable Information to supple­
ment or confirm reports of n·ew fighter designs pub­
lished In some aviation Journals in 1978-79. Most credi­
ble of the alleged newcomers Is still the air-superiority 
lighter in the class of the McDonnell Douglas F-18 Hor­
net which was mentioned briefly in last year's Gallery. It 
was claimed to be at the advanced flight testing stage In 
Spring 1979, and to be a twin-fin, twin-engined sin­
gle-seater, with wide-chord fixed wings embodying 
large root extensions. A T-O weight of around 25,000 lb 
was suggested. 

MIG-21 (NATO 'Fishbed') 
During 1980 the number of air forces known to have 

operated MiG-21s rose to 34, but· the only new variant 
identified was the Egyptian Air Force's reconnaissance 
MIG-21 R. Unlike its Soviet counterparts, which carry 
their cameras, Infra-red sensors, and extra fuel in an 
underbelly pod, Egypt's MIG-21 R has a three-camera 
pack which protrudes from the fuselage beneath the 
cockpit, replacing the belly cannon. 

The original E-5 prototype of 1955 was designed by the 
late Colonel-General Artem Mikoyan on the basis of jet­
to-jet combat experience during the Korean War, with 
the emphasis on good transonic and supersonic hand­
ling, high rate of climb, small size, and modest power. 
Subsequent development has centred on improved 
weapons, avionics, and range, within the limitations of 
an airframe much smaller and lighter In weight than 
either of the US types that were built under the LWF 
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Beer-B. As 'Bear-A' but able to carry large air-to-sur­
face winged missile (NATO 'Kangaroo') under fuselage, 
with associated radar in wide undernose radome replac­
ing glazed nose. Defensive armament retained . A few 
'Bs' operate in maritime reconnaissance role with Naval 
Air Force, with large flight refuell ing nose probe, and, 
sometimes, a streamlined blister fairing on the starboard 
side of the rear fuselage. Some 'Bears' are equipped to 
carry 'Kitchen' air-to-surface missiles. One was photo­
graphed In 1978 with a pointed canister under each 
wing, presumably for air sampling. 

Bear-C, Maritime patrol version, first observed near 
NATO ships in 1964. Differs from 'Bear-B' in having a 
streamlined blister fairing on each side of its rear fuse­
lage. 

Bear-D, Identified during harassment of US Coast 
Guard icebreakers in the Soviet Arctic in 1967, this was 
the first version fitted with X-band radar in large blister 
fairing under centre-fuselage, for reconnaissance and 
important anti-shipping missile role. Tasks include pin­
pointing of targets for missile launch crews on board 
ships and aircraft which are themselves too distant to 
ensure precise missile aiming and guidance. Glazed 
nose like 'Bear-A', with undernose radome and superim­
posed refuelling probe. Rear fuselage blisters as on 
'Bear-C' . Added fairings at tips of tailplane. I-band tail­
warning radar in en larged fairing at base of rudder. 
About 40 serve with Soviet Naval Air Force. 

A 'Bear-D' photographed in the second half of 1978, 
after intercept by US Navy Phantoms, had In place of the 
normal tail turret and associated radome a faired tail 
housing special equipment. 

Bear-E. Maritime reconnaissance bomber. Generally 
as 'Bear-A' but with rear fuselage blister fairings and re­
fuelling probe as on 'Bear-C' . Six or seven qamera win­
dows in bomb-bay doors. 

Bear-F. Much-relined maritime version , identified in 
1973. Smaller X-band radar fairing, further forward than 
that of 'Bear-D'. Large blister fairings absent from rear 
fuselage. Lengthened fuselage forward of wings, with 
shallow undernose radome on some aircraft only, En­
larged fairings aft of Inboard engine nacelles to improve 
aerodynamics. Armament reduced to two guns, in tail 
mounting. Two stores bays in rear fuselage, one replac­
ing ventral gun turret. Bulged nosewheel doors, over 
larger or low-pressure tyres. About 30 operational in 
1980. 

Individual aircraft photographed by NATO intercep­
tors, over international waters, during the past year have 
displayed significant new equipment configurations 
additional to those listed, 
Power Plant: four Kuznetsov NK-12MV turboprop en­

gines; each 14,795 ehp. 
Dlmen■lona ('Bear A'): span 159 ft O in, length 155 ft 10 

in, height 39 ft 9 in. 
Dimensions ('Bear-F'): span 167118 in, length 162 ft 5 in, 

height 39 ft 9 in. 
Weight ('Bear-A') : gross 340,000 lb. 
Weight ('Bear-F') : gross 414,470 lb. 
Performance ('Bear-A') : max speed 500 mph at 41,000 ft, 

range 7,800 miles with 25,000 lb of bombs. 

(lightweight fighter) programme of the early 1970s. How 
many have been manufactured in the Soviet Union, 
Czechoslovakia, India, and China (as the F-7), we may 
never know. However, about 2,000 of the 5,000 fixed­
wing aircraft estimated to equip Soviet tactical air forces 
are MIG-21s, Including 250 of the reconnaissance mod­
els known to NATO as 'Flshbed-H'. About 1,000 are mul­
ti-role 'Fishbed-J/K/UN' variants, ol which the last two 
represent such an advance over their predecessors In 
terms of constructional standards that they can almost 
be regarded as new types. Major versions flown by the 
Warsaw Pact air forces are as follows: 

MIG-21F ('Flshbed-C '). Short-range clear-weather 
fighter, with 12,876 lb st Tumansky R-11 afterburning 
turbojet, internal fuel capacity of 618 gallons, and radar 
ranging equipment In small air intake centrebody of 
movable three-shock type. Armed with one 30 mm gun 
and two K-13 (NATO 'Atoll') air-to-air missiles or six­
teen-round pods of 57 mm rockets. Pylon for 130 gallon 
fuel tank under belly. Semi-encapsulated escape sys­
tem, in which pilot is protected by canopy, ejected with 
seat as shield against slipstream. Pilot boom under 
nose. 

MIG-21 PF ('Flshbed-D'). Basic model of second 
series, with R1 L search/track radar (NATO 'Spin Scan A') 
In enlarged intake centrebody to enhance all-weather 
capability. R-11 uprated to 13,120 lb st with afterburning. 
Internal fuel Increased to 753 gallons. Gun deleted, Late 
production PFs have provision for two JATO rockets, 
and a flap blowing system (SPS), which reduces landing 
speed by 25 mph. Pltot boom above nose. 

MIG-21 PFM ('Fishbed-F'). Successor to PF, with SPS, 
wide-chord fin to Improve stability, conventional ejec-

Tupolev Tu-95 (NATO 'Bear-B'} (Royal Navy) 

Tu-142 (NA TO 'Bear-F') This is one of the aircraft with 
'significant new equipment' referred to in the 
accompanying text. 

MiG-21 MF (NA TO 'Fishbed-J'} 
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MiG-23 (NA TO 'Flogger-G') (L. Klomp) 

MiG-25 (NA TO 'Foxbat-A') 

104 

lion seat, windscreen with quarter lights, and side­
ways-hinged canopy. R2L radar ('Spin Scan B') with re­
ported lock-on range of under 8 miles and ineffective be­
low 3,000 ft because of ground clutter. Max permissible 
speed at low altitude is 683 mph. 

MIG-21PFMA ('Fishbed-J '). Multi-role development of 
PFM, with improved radar (NATO 'Jay Bird') and four 
underwing pylons instead of two. Armament can include 
GP-9 underbelly pack, housing GSh-23 twin-barrel 23 
mm gun, instead of external fuel tank. Deepened dorsal 
spine fairing above fuselage contains some tankage, but 
internal fuel totals only 687 gallons Two additional 
pylons carry either 130 gallon fuel tanks or radar-homing 
'Advanced Atoll' missiles to supplement infra-red K-
13As on inboard pylons, Above-nose pilot boom offset to 
starboard. Zero-speed, zero-altitude ejection seat. Late 
production PFMAs can have GSh-23 gun installed within 
fuselage, with shallow underbelly fairing for the barrels. 
and splayed cartridge ejection chutes to permit reten­
tion of centreline tank. 

MIG-21 MF ('Fishbed-J') , Differs from PFMA in having 
lighter-weight, higher-rated Tumansky R-13-300 tur­
bojet. Rearview mirror above canopy. Entered service in 
1970. 

MIG-21SMT ('Fishbed-K'). As MiG-21MF, but deep 
dorsal spine extends rearward as far as parachute brake 
housing to provide maximum fuel tankage and optimum 
aerodynamic form Provision for ECM equipment in 
small removable wingtip pods. Deliveries believed to 
have started in 1971. 

MIG-21bls ('Fishbed-L'). Third-generation multi-role 
air combat fighter/ground attack version, with wider and 
deeper dorsal fairing, updated avionics, and generally 
improved construction standards. Internal fuel capacity 
increased to 766 gallons. 

MIG-21bis ('Fishbed-N') Advanced version of 'Fish­
bed-L' with Tumansky R-25 turbojet engine, rated at 
16,535 lb st with afterburning. Enhanced avionics indi­
cated by 'bow and arrow' antenna under nose. (Data for 
MiG-21 MF follow.) 
Power Plant: one Tumansky A-13-300 turbojet eng ine; 

14,550 lb st with afterburning, 
Dimensions: span 23 ft 5½ in , length 51 ft 8½ in, height 

13 ft 5½ in, wing area 247 sq ft. 
Weight: gross 20,725 lb. 
Performance: max speed Mach 2.1 above 36,000 ft, 

Mach 1,06 at low altitude. service ceiling 59,050 ft, 
range 683 miles on internal fuel, 1,118 miles with three 
external tanks. 

Accommodation: pilot only, 
Armament: one twin-barrel 23 mm GSh-23 gun, with 200 

rounds, Typical underwing loads for interceptor role 
include two K-13A ('Atoll') and two 'Advanced Atoll' 
air-to-air missiles ; two K-13As and two UV-16-57 (six­
teen 57 mm) rocket pods; two drop tanks and two mis­
siles. Typical ground attack loads are four UV-16-57 
rocket packs; two 1,100 lb and two 550 lb bombs; or 
four S-24 240 mm missiles, 

MiG-23 (NATO 'Flogger-A, B, C, E, F, and G') 
About 2,000 MiG-23s and related MiG-27s now equip 

the Soviet air forces. Others are operated by all of the 
Warsaw Pact nations except Romania. Export models 
have been delivered to Algeria, Cuba, Egypt, Ethiopia, 
Iraq, Libya, and Syria, with others destined for the Indian 
Air Force. US press reports have suggested that two for­
mer Egyptian MiG-23s were transferred to the USA 
Another, presented to China, is said to have contributed 
much to Shenyang's latest product, the F-8. It would, 
therefore, be difficult to over-emphasise the importance 
of the first swing-wing MiG, As usual, the export models 
are equipped to a lower standard than those flown by 
Soviet units , and only East Germany among the other 
Warsaw Pact air forces has received MiG-27s. The 
22,485 lb st Tumansky R-27 afterburning turbojet used in 
early production aircraft seems now to have been super­
seded by the R-29B in all versions except the training 
two-sealers . The full list of MiG-23 variants identified by 
unclassified NATO reporting names is as follows: 

MIG-23 ('Flogger-A'), Prototype, shown in 1967 Avia­
tion Day flypast, and small initial production series to 
equip one or two development squadrons from 1970. Ex­
perience with these dictated almost total redesign of the 
major production versions which followed, 

MIG-23MF ('Flogger-B'). Single-seat air combat fight­
er for Soviet Air Force, Compared with prototype all tail 
surfaces except ventral fin moved rearward, increasing 
gap between wing and tailplane; size of dorsal fin in­
creased; and fixed inboard wing leading-edges intro­
duced. Equipment includes J-band radar (NATO 'High 
Lark'; search range 53 miles, tracking range 34 miles) in 
nose, ECM in fairings forward of starboard underwing 
pylon and above rudder, undernose laser rangefinder, 
and Doppler. Described in FY 1979 US Military Posture 
statement as the first Soviet aircraft with a demon­
strated, but rudimentary, ability to track and engage 
targets flying below its own altitude. 

MIG-23U ('Flogger-C '), Tandem two-seater for both 
operational training and combat use. Identical to early 
MIG-23MF (with R-27 engine), except for slightly raised 
second cockpit to rear, with retractable periscopic sight 
for occupant, and modified fairing aft of canopy. 

MIG-23 ('Flogger-E'), Export version of 'Flogger-B·, 
equipped to lower standard. Smaller radar (NATO 'Jay 
Bird'; search range 18 miles, tracking range 12 miles) in 
shorter nose radome. No laser rangefinder or Doppler 
Armed with 'Atoll' missiles and GSh-23 gun. 

MIG-23BM ('Flogger-F'). Export counterpart of Soviet 
Air Forces' MiG-27 ('Flogger-D') ground attack/inter­
dictor. Has the nose shape, raised seat, cockpit external 
armour plate, larger, low-pressure tyres, and fixed noz­
zle of the MIG-27; but retains the power plant, vari­
able-geometry intakes, and GSh-23 twin-barrel gun of 
the MiG-23MF. 

MIG-23 ('Flogger-G'), First identified when six aircraft 
from Kubinka Air Base made goodwill visits to Finland 
and France in the Summer of 1978. Although basically 
similar to 'Flogger-B', these aircraft had a much smaller 
dorsal fin, Absence of operational equipment suggested 
that only a few aircraft had been modified to this stan­
dard for improved aerobatic capability as a display team. 
'Fiogger-G' has, however, been seen with an undernose 
sensor pod of new design, and Is almost certainly an 
operational variant. 

Further versions have been reported, and it is likely 
that a seagoing variant of 'Flogger' will equip any future 
large aircraft carriers built for the Soviet Navy. 

On all versions, wing sweep is variable manually, In 
flight or on the ground, reportedly to 16°, 45°, or 72°. Full­
span single-slotted trailing-edge flaps are each in three 
sections, permitting continued actuation of outboard 
sections when wings are fully swept. Upper-surface 
spoilers/lilt dumpers operate differentially in conjunc­
tion with horizontal tai l surfaces, and col lectively after 
touchdown. Extended-chord leading-edge flap on out­
board two-thirds of each main (variable-geometry) wing 
panel, Horizontal tail surfaces oper_ate differentially and 
collectively for aileron and elevator functions respec­
tively. Conventional rudder. (Data for current Soviet AF 
MiG-23MF follow.) 
Power Plant: one Tumansky R-29B turbojet engine, 

rated at 25,350 lb st with max afterburning. Vari­
able-geometry air intakes and variable nozzle. Provi­
sion for external fuel tank on centreline pylon. 

Dimensions: span 46 ft 9 in spread, 26 ft 9½ in swept, 
length 55 ft 1 ½ in. 

Weight: gross 28,000-33,050 lb. 
Performance: max speed Mach 2.3 at height, Mach 1.1 

at sea level, service ceiling 61,000 ft, combat radius 
600 miles. 

Accommodation: pilot only. 
Armament: one twin-barrel 23 mm GSh-23 gun in belly 

pack. One pylon under centre-fuselage, one under 
each engine air intake duct, and one under each fixed 
inboard wing panel, for rocket packs, air-to-air mis­
siles (NATO 'Apex' and 'Aphid'), or various other 
stores. 

MiG-25 (NATO 'Foxbat-A and C') 
Because of its unique high performance for a combat 

aircraft, the MiG-25 was expected to equip only the 
Soviet Air Force, in the same way that only USAF flies the 
SR-71 Blackbird, Already, however, 'Foxbats' have been 
exported to Algeria, Libya, and Syria, with India likely to 
be the next recipient. It is often suggested that the Alge­
rian, Libyan, and Syrian aircraft are piloted by Soviet air­
crew, but this would certainly not be the case in India. 

Five versions of the MiG-25 have been identified: 
MIG-25 ('Foxbat-A'). Basic interceptor, Built mainly of 

steel, with titanium only in places subject to extreme 
heating, such as the wing leading-edges. Slightly re­
duced wing sweep towards tips, which carry anti-flutter 
bodies housing CW target-illuminating radar Nose 
radar (NATO 'Fox Fire') of MiG-25 examined in Japan in 
1976 was the most powerful fitted to any interceptor of 
that period but embodied vacuum tubes rather than 
modern circuitry, with emphasis on anti-jamming capa­
bility rather than range, ECCM standards were high. 
Armament comprises four air-to-air missiles on under-
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wing pylons. Known also In USSR as E-266, Over 300 
operational with PVO-Strany. 

MIG-25R ('Foxbat-B'). Reconnaissance version . De­
scribed separately in Reconnaissance, ECM, EW Sec­
tion . 

MIG•25U ('Foxbat-C'), Trainer, of which first photo­
graphs became available in late 1975, New nose, con­
taining separate cockpit with individual canopy, forward 
of standard cockpit and at a lower level. No radar or re­
connaissance sensors in nose. The aircraft designated 
E-133 in which Svetlana Savitskaya set a women's world 
speed record of 1,667.412 mph on June 2, 1975, is be­
lieved to have been a MiG-25U. 

MIG•25R ('Foxbat-D '). Reconnaissance version . De­
scribed separately. 

E•266M. Soviet designation of aircraft which recap­
tured two time-to-height records from the McDonnell 
Douglas F-15 Streak Eagle on May 17, 1975, and set a 
further record by climbing to 35,000 m (114,829 ft) in 4 
min 11 .7 sec. Subsequent flights set an absolute height 
record of 123,524 ft and a record for climb to 121,654 ft 
with a two-ton payload. The engines of this version are 
uprated to 30,865 lb st each, and a correspond ing pro­
duction interceptor is expected to cerry six underwing 
missiles and a large gun. 

The operational version of the E-266M is probably the 
so-called 'Super Foxbal', described in the US as a tan­
dem two-seater with an armament of radar-homing AA­
X-9 missiles, and a radar that can display 20 targets and 
track four of them simultaneously. Soviet news services 
have reported numerous successes against simulated 
cru ise missi les achieved by modified MIG-25s f itted with 
improved ' look-down/shoot-down· radar/missile sys­
tems. On one occasion the fighter detected a target 
f lying below 200 ft at a range of 12.5 miles, fired an un­
armed missile against it and achieved a theoretical 'kill '. 
In a later test, a UR-1 target operating at 70,000 ft was 
attacked successfully by a modified MiG-25 flying at 
55,000 ft. (Data for 'Foxbat-A' follow.) 
Power Plant: two Tumansky R-31 (R-266) turbojet en­

gines ; each 24,250 lb st with afterburnlng. Internal fuel 
capacity approx 30,865 lb. Electronically-controlled 
variable ramps in intakes. 

Dimensions: span 45 ft 9 in , length 78 ft 1'Jl4 in, height 20 
ft 01/4 in, wing area 603 sq ft. 

Weights: basic operating 44,100 lb, gross 79,800 lb. 
Performance: never-exceed combat speed, with mis­

siles, Mach 2.8, service ceiling 80,000 ft , normal com­
bat radius 700 miles. 

Armament: fou r air-to-air missiles. These may comprise 
one infra-red and one radar homing example of the 
AA-6 (NATO 'Acrid ') under each wing . More usually, it 
is believed that one AA-7 (NATO 'Apex') and one AA-8 
('Aphid') are carried under each wing. 

MiG-27 (NATO 'Flogger-D') 
The single-seat ground attack aircraft known to NATO 

as 'Flogger-D' has many airframe features in common 
with the MiG-23, but differs In such important respects 
that its Soviet designation was changed to MiG-27. It 
appears to have the same basic power plant as the Soviet 
Air Force's MiG-23MF, but has a fixed nozzle and fixed 
engine air intakes, consistent with the primary require­
ment of high subsonic speed at low altitude. The forward 
fuselage is also completely different from that of the In­
terceptor versions of the MIG-23. The seat and canopy 
are raised to improve the pilot's view There is additional 
armour on the flat sides of the cockpit. and the nose is 
sharply tapered in side elevation, with a small sloping 
window under a laser rangefinder and marked target 
seeker at the tip. Larger, low-pressure tyres are fitted. 
There Is provision for a ferry tank under each outer wing, 
which must be kept in a forward position when this is 
fitted . Operational equipment includes a different gun, 
and an ECM antenna above the port glove pylon. 

The 'Flogger-F' export counterpart of the MiG-27 Is a 
member of the MiG-23 series (which see). (Data for 
'Flogger-D ' follow.) 
Power Plant and Dimensions: As for MiG-23. 
Weights: max weapon load 6,610 lb, gross 44,310 lb. 
Performance: max speed Mach 1,75 at height, Mach 

0,95 at S/L, max ferry range (3 external tanks) 1,550 
miles. 

Accommodation: pilot on ly. 
Armament: one six-barrel 23 mm Gatl ing-type gun; 

bomb rack under each side of rear fuselage; five 
pylons for external stores, known to include rocket 
packs, bombs, tactical nuclear weapons, and, prob­
ably, AS-7 (NATO 'Kerry') air-to-surface missiles. 

Sukhoi Su-9 (NATO 'Fishpot-8') 
The International Institute for Strategic Stu dies's Mili­

tary Balance suggests that Su-9/11 'Fishpots' stil l consti­
tute more than 15% of the 2,600-strong PVO-Strany 
home defence fighter force. However, after two decades 
of first-l ine service, the Su-9 must be nearing the end of 
its useful life. R1 L (NATO 'Spin Scan ') radar is standard, 
Power Plant: one Lyulka AL-7F turbojet engine ; 19,840 

lb st with afterburning. Provision for two external fuel 
tanks side by side under fuselaQe. 
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Dimensions: span 27 ft 8 in , length 55 ft 0 in 
Armament: no guns; four 'Alkali ' air-to-air missiles 

under wings. 

Sukhol Su-11 (NATO 'Fishpot-C') 
As its NATO report ing name Impl ies, the Su-11 limited 

all-weather interceptor is an uprated version of the Su-9. 
First displayed at Domodedovo in 1967, it has a length­
ened nose of less tapered form , with an enlarged centre­
body for the Uragan 5B (NATO 'Skip Spin') X-band radar, 
and two slim duct fairings along the top of the fuselage, 
as on the Su-7B. Its armament is also much improved, 
and an uprated version of the AL-7F turbojet is installed. 
Power Plant: one Lyu lka AL-7F-1 turbojet engine; 22,046 

lb st with afterburning. 
Dimensions: span 27 ft 8 in, length 56 ft 0 in, 
Weight: gross 30,000 lb. 
Performance: max speed Mach 1.8 at 36,000 ft , ceiling 

55,700 ft. 
Accommodation: pilot only. 
Armament: no guns; two air-to-air missiles (NATO 

'Anab') under wings, one radar-homing, one infra-red 
homing. 

Sukhoi Su-15 (NATO 'Flagon') 
The number of single-seat Su-1 5s deployed with PVO­

Strany appears to have diminished to around 800, as de­
liveries of the MiG-23MF and MiG-25 interceptors have 
continued. 'Flagon's' basic design clearly owed much to 

the earlier Su-11, from which it inherited its original 
wings, tail surfaces, and cockpit section . Main innova­
tions were the two side-by-side engines and large coni­
cal nose radome, which necessitated side Intake boxes 
with splitter plates. Development led to a succession of 
significant changes, and five production variants may 
now be identif ied by NATO reporting names: 

Flagon-A. Bas ic single-seater, of which a prototype 
and nine pre-production models participated In the Avia­
tion Day display at Domodedovo in 1967. Simple delta 
wings, identical in form to those of Su-1 1, with constant 
sweep of approx 53° and span of about 30 ft. Conical 
nose radome. Turbojets reported to be Tumansky R-
11 F2-300s, as used in some of MiG-21 series, each rated 
at 13,668 lb st. Probably limited to small initial quantity. 

Flagon-C. Two-seat training version of 'Flagon-D' , 
probably with combat capability. Ind ividual rear­
ward-hinged canopy over each seat. 

Flagon-D. Generally similar to 'Flagon-A' but with 
longer-span wings of compound sweep, produced by re­
ducing the sweepback at the tips via a very narrow un­
swept section. Con ical radome. First major production 
version. 

Flagon-E. Wings similar to those of 'Flagon-D' . New 
and more powerful propulsion system, increasing speed 
and range. Uprated avionics. Major production version, 
operational since second half of 1973. 

Flagon-F. Latest version in service, identified by og ival 
nose radome. Generally sim ilar to 'Flagon-E '. (Data for 
'F/agon-F' follow.) 
Power Plant: two aflerburning turbojets, reported to be 

Tumansky R-13F2-300s; each 15,875 lb st. 
Dimensions: span 34 ft 6 in , length 68 ft 0 in. 
Weight: 35,275 lb. 
Performance: max speed Mach 2.5 above 36,000 ft, ser­

vice ceiling 65,600 ft, combat radius 450 miles. 
Accommodation: pilot on ly. 
Armament: no guns; two missiles (NATO 'Anab') under 

wings, one radar homing, one infra-red homing Two 
further pylons for weapons or fuel tanks under centre­
fuselage. 

MiG-27 (NA TO 'Flogger-0 ') 

Sukhoi Su-9 (NA TO 'Fishpot-8 ') 

Sukhoi Su- 15 (NA TO 'Flagon-E') 
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Sukhoi Su-7B (NA TO 'Fitter-A') 

Sukhoi Su-17 (NA TO 'Fitter-C') 
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Tupolev Tu-28P/Tu-128 (NATO 'Fiddler') 
Western defence experts appear never to have been 

impressed with 'Fiddler', the largest purpose-designed 
interceptor yet put into squadron service. PVO-Strany, 
on the other hand, seems in no hurry to retire the esti­
mated 130 still equipping first-line interceptor units. 
These are generally designated Tu-28P In the press, but 
the Department of Defense prefers Tu-128. When 'Fid­
dler' was first displayed in public, atTushino in 1961, it 
carried two missiles (NATO 'Ash'), each 18 ft long, had a 
large blister fairing under Its fuselage, and was fitted 
with two ventral fins. The production version dispensed 
with the fairing and ventral fins, but appeared at 
Domodedovo in 1967 with armament increased to four 
missiles. 
Power Plant: two unidentified afterburning turbojet en­

gines: each estimated at 27,000 lb st. Half-cone shock­
body in each air intake, 

Dimensions: span 65 ft 0 in, length 85 ft 0 in. 
Weight: gross 100,000 lb. 
Performance: max speed Mach 1.75 at 36,000 ft, ceiling 

65,620 ft, range 3,100 miles, 
Accommodation: crew of two in tandem. 
Armament: four air-to-air missiles (NATO 'Ash') under 

wings, two radar homing, two Infra-red homing, 

Yakovlev Yak-28P (NATO 'Firebar' ) 
Even by highly economical Soviet standards, the Yak· 

28 proved a remarkably versatile aeroplane. The same 
basic airframe was adaptable to a wide variety of ro les, 
enabling the Yak-28 to take over most of the tasks per­
formed by the earl ier Yak-25/26/27 family, and add a few 
of its own. About 300 Yak-28P transonic all-weather in­
terceptors remain operallonal in the PVO-Strany fighter 
force. The much longer dielectric nosecone fitted retro· 
spectively to some aircraft does not indicate any in­
crease in radar capability or aircraft performance, but 
simply a change of material and shape, 
Power Plant: two turbojet engines, believed to be re­

lated to the Tumansky R-11 fitted in some MiG-21s: 
each 13,120 lb st with afterburning. Each intake 
houses a centrebody shock-cone. 

Dimensions: span 42 ft 6 in, length 71 ft 0½ in, height 12 
· ft11½in. 

Weight: gross 35,000 lb. 
Performance: max speed Mach 1.1 at 35,000 ft , service 

ceiling 55,000 ft, combat radius 575 miles. 
Accommodation: crew of two in tandem, 
A,mament: two air-to-air missiles (NATO 'Anab') under 

outer wings, with alternative infra-red or semi-active 
radar homing heads. 

Yakovlev Yak-36 (NATO 'Forger') 
First operational fixed-wing VTOL combat aircraft re­

vealed by the Soviet Union, the Yak-36 was displayed 
openly on board the carrier/cruiser Kiev during its 
maiden voyage through the Mediterranean and North 
Atlantic in July 1976. The aircraft seen on that occasion 

Attack Aircraft 
New Attack Aircraft Programme 

As Soviet air forces pioneered )he use of low-flying 11-2 
Shturmovik aircraft for anti-tank and close support 
duties in World War II, it was logical to expect a modern 
counterpart to USAF's A-10 Thunderbolt II . Such a type 
Is said ro have been under test at Jukovski for at least two 
years. It is described as looking more like Northrop's A-9 
prototypes than the A-10, and to be a product of the 
Sukhoi design bureau. The engines are reported to be 
11 ,250 lb st Tumansky R-13-300 turbojets, without after­
burning, A Gatling-type gun is fitted. Max T-O weight is 
said to be 36,000 lb, with bombs, rocket pods, or missiles 
on ten external racks. 

Sukhoi Su-7 (NATO 'Fitter-A') 
About a dozen countries continue to operate this 

sweptwing counterpart of the Su-9/11 interceptor, but 
no more than 160 are thought to await replacement in 
the Soviet Union's own tactical air forces. Standard ver­
sions are the Su-7B and Su-7BM, the latter with a 
low-pressure nosewheel tyre, necessitating bulged 
doors to enclose it when retracted. 
Powe, Plant: one Lyulka AL-7F-1 turbojet engine; 22,046 

lb st with afterburning. Internal fuel capacity 7,000 lb. 
Provision for two external tanks under belly, com· 
bined capacity 2,100 lb Two JATO rockets can be fit­
ted under rear fuselage to shorten take-off run. 

Dimensions: span 29 ft 3½ in, length 57 ft0 In, height 15 
ft O in. 

Weights: empty 19,000 lb, gross 29,750 lb. 
Performance: max speed Mach 1.6 clean or Mach 1,2 

with external stores at 36,000 It, or 530 mph at sea level 
without afterburning, service ceiling 49,700 ft, combat 
radius 200-300 miles. 

Accommodation: pilot only. 

were almost certainly from an early production series, 
operated by a development squadron. Detail differences 
were noted between one aircraft and another. For exam­
ple, those with an identification number above 20 
painted on their intake trunks had a row of small auxil­
iary intake doors aft of each lip; those with lower num­
bers did not. No significant differences were visible on 
the Yak-36s carried by the Kiev's sister-ship Minsk in 
1979, and there is no reason to anticipate more ad­
vanced aircraft on the third ship of the class, Novoris­
siisk, launched in December 1978, or the fourth which Is 
expected to be launched laterthls year. It would , howev­
er, be surprising if the Soviet air forces failed to show 
any interest in a type of combat aircraft which offers in­
dependence from fixed and easily-damaged runways. 

The two currently-operational versions of the Yak-36 
are as follows: 

Forger-A. Basic single-seat combat aircraft. At least 
nine appear to be operational on each Soviet carrier/ 
cruiser, in addition to about22 Kamov Ka-25 helicopters. 
Primary operational roles are assumed to be reconnais­
sance, strikes against small ships, and fleet defence 
against shadowing, unarmed maritime reconnaissance 
aircraft. 

Fo,ge,-B. Two-seat trainer, of which one is deployed 
on each carrier/cruiser. Second cockpit forward of nor­
mal cockpit, wJth its ejector seat at lower level, under a 
continuous canopy . Rear fuselage lengthehed to com­
pensate for longer nose. No ranging radar or weapon 
pylons. Overall length about 58 ft 0 in . 

The Yak-36 has a single large turbojet, exhausting 
through a pair of rotating nozzles aft of the wing roots. 
Two lift-jets are mounted in tandem aft of the cockpit, 
inclined at an angle so that their thrust is exerted both 
upward and slightly forward. As the main vectored­
thrust nozzles turn up to 10' forward of vertical during 
take-off and landing, the total of four effluxes can be en­
vlsegod as forming a V under lhe 1uselage. Only vertical 
teke,olls were observed during operat ions from the Kiev 
and Minsk. ft is difficult to conceive how STOL take-off 
could be effected with such a power pfanl arrangamenl, 
wh ich also seems to ru le out the posslblllty ol thrusl vec· 
tar ing in forward flight, which has proved such an 
advantage on the Harriers of the US Marine Corps. Puf­
fer-jets at the wingtips and tail help to give the Yak-36 
commendable stability during take-off and landing. 
Powe, Plant: one unidentified turbojet, without after-

burner, based possibly on the Lyulka AL-21; thrust 
estimated at 17,500 lb. Two Koliesov lift-jets; each esti­
mated at 5,600 to 8;000 lb st. 

Dimensions: span 23 ft 0 in, length 49 ft 3 in. 
Weight: gross 22,050 lb. 
Performance: max speed Mach 1,3 at height, service 

celling 39,375 ft. 
Accommodation: pilot only. 
Armament: four pylons under inner wings for stores, in­

cluding air-to-air missiles, gun pods, and rocket 
packs. 

Armament: two 30 mm NR-30 guns in wing roots, each 
with 70 rounds: underwing pylons for two 1,650 lb and 
two 1,100 lb bombs, including nuclear weapons, or 
rocket pods. External weapon load reduced to 2,200 lb 
when two underbelly fuel tanks are carried. 

Sukhoi Su-17, Su-20, and Su-22 
(NATO 'Fitter-C, D, E, F, G, and H') 

When Iha prototype of this family of varlable-geometry 
ground altack llgh1ors appeared in the Aviation Day dis­
play at Domodedovo Airport, Moscow, in July 1967, it 
was dismissed as a simply-produced research aircraft. 
Only some 13 ft of each wing was pivoted, outboard of a 
very large fence, the remainder of the airframe being vir­
tually identical with that of the Su-7 (NATO 'Fitter-A'), An 
attachment for an ex ternal store was built into eao~ wing 
fence, but there seemed no reason to expect whet NATO 
referred to as 'Fitter·B' to form the basis of a production 
aircraft, in view of the modest improvement in overall 
performance offered by such minimal modification. Dis­
covery of at least one or two squadrons of generally-sim­
ilar aircraft in service with the Soviet tactical air forces in 
1972 came as a surprise. Development of the design has 
been rapid and continuous. The introduction of a more 
powerlul engine and improved avionics soon put the air­
craft in a completely different class from the veteran 'Fit­
ter-A', permitting a doubled external load to be lifted 
from strips little more than half as long as those needed 
by the Su-7, to be carried about 30% further, and deliv­
ered with greater accuracy. By the beginning of this 
year, it was possible to identify many different Soviet Air 
Force and export models, as follows: 

Su-17 ('Fitter-C'). Original Soviet AF model, with Lyul­
ka AL-21 F-3 turbojet, rated at 24,500 lb st with afterburn­
ing and offering better specific fuel consumption than 
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AL-7F-1 . Manual wing sweep control. Equipment said to 
include SAD-SM (NATO 'High Fix') I-band centrebody 
ranging radar, ASP-5ND fire control system, and Sirena 
3 omni-directional radar homing and warning system. 

Su-17 ('Fit1er-D'), As 'Flller-C', but with forward fuse­
I,!l,ge lengthened by about l 5 In, added small undernose 
radome, and laser marked target s"&Gkerln lnteke centro­
body. 

Fltter-E. Tandem two-seat trainer for Soviet Air Force, 
Generally similar to 'Fitter-C ' but entire fuselage forward 
of wing drooped slightly to Improve view from rear seat. 
Port wing-root gun deleted. 

Fltter-F. Export counterpart of 'Fltter-D' . Increased­
diameter rear fuselage. Longer dorsal fin. 

Fltter-G. Developed two-seater, with combat capabil­
ity, ,allar fin with straight top. Shallow•vent ral fin. Star­
board gun only. Laser target seeker fitted: 

Fllter-H. As 'Fltler•G ' with drooped noso. but single-
seat • 

The International Institute for Strategic Studies's Ml/i­
rary Ba/anco, published In the December 1980 AIR 
FORCE Magazine, listed a total of 840 'Fitter-CID~· and 
~O 'F11t11r•Hs' as being operational wllh'Sovlet tacllcal air 
forces. Soviet Naval Aviation units assigned to anti-ship· 
ping strike and amphibious support roles in the Baltic 
Sea area are known to have Su-17s; the IISS lists these 
as 45 'Fitter-C/Ds' . The precise role of some variants is 
unknown, but the IISS suggests that 'Fitter-H' is a recon­
naissance aircraft. The identity of the two-seat su-17 
variant illustrated on page 72 of the June 1980 AIR 
FORCE Magazine remains a mystery. It has the in­
creased-diameter rear fuselage and fin shape of 
'Fitter-F', and the front fuselage droop of 'Fitter-E'. 
However, the rearward-hinged canopy on the rear cock­
pit is 'solid', except for a window at the front on each 
side, which would not be compatible with a normal train­
ing role. The width and depth of the dorsal spine are in­
creased aft of the rear can.opy. Other features include a 
ventral fin , and a laser seeker in the Intake centrebody. 

As usual, the aircraft supplied to other air forces have 
a lower equipment standard than those of the Soviet 
forces. In this case, the differences are such that new 
Sukhoi designations are allocated to them, as follows: 

Su-20. Export counterpart of Soviet 'Fitter-C' , Varia­
tions in rear fuselage contours by comparison with 
Su-17 suggest a different engine, possibly the Su-7's 
AL-7F-1 afterburning turbojet (22,046 lb st). Supplied to 
Algeria, Czechoslovakia, Egypt, Iraq, and Poland. 

Su-12 ('Fitter-C'). Variant of Su-20 first delivered to 
Peru in 1977 and subsequently to Syria. Further reduced 
equipment standard, with Sirena 2 limited-coverage 
radar warning receiver, virtually no navigation aids, and 
!FF incompatible with Peru's SA-3 (NATO 'Goa') mis­
siles. Weapons include 'Atoll' air-to-air missiles. (Data 
for Su-17 'Fitter-C' follow.) 
Power Plant: see under model description. Provision for 

large drop-tank under each wing fe nce. 
Dimensions: span 45 ft 111/4 In spread, 34 ft 9½ in swept; 

length 61 ft 61/◄ in; height 15 ft 7 in; wing area 431 ,6 sq 
ft spread, 400.4 sq ft swept. 

Weights: empty 22,046 lb, take-off clean 30,865 lb, gross 
39,020 lb. 

Performance: max speed Mach 2.17 at height, Mach 
1.05 at sea level, ceiling 59,050 ft, combat radius with 
4,409 lb external stores 224-391 miles according to 
profile. 

Accommodation: pilot only. 

Armament: two 30 mm NR-30 guns in wing roots; eight 
pylons under fuselage and wings for up to 11,023 lb of 
bombs, including nuclear weapons, rocket pods, and 
guided missiles such as the air-to-surface AS-7 (NATO 
'Kerry'), 

Sukhol Su-24 (NATO 'Fencer') 
What was known as the Su-19 in DoD circles at the 

t ime the last Soviet Gallery was prepared is now desig­
nated Su-24. The number of 'Fencers' in front-line ser­
vice in Soviet Air Armies has increased to around 400. 
Otherwise. little can be changed or added to what was 
published one year ago, despite the fact that Su-24s are 
now known to have been deployed for a brief period to 
the advanced base of Templin in East Germany in July 
1979, enabling them to be seen by people outside the 
Soviet Union for the first time. Drawings updated to em­
body new delalls revealed by the Templin alrcirafl have 
appeared In the a•iellon press. However, In certain 
respects. the accompanying drawing. which first 
appeared In Jane's In 1977, Is considered more signll1• 
oe.nt Photographs continue to be unavaJteble, although 
NATO authorities must now have a sound knowledge of 
both the form and the performance of the Soviet Union 's 
most formidable tactical combat aircraft. The data that 
follow should be regarded as provisional, until of­
ficially-released details may be used. 

The Su-24 was the first modern Soviet fighter de• 
signed speclflaelly Tor ground attack and the flrsl to car­
ry a weapon systems ofllcer, In the side-by-side twO:seat 
caokplt. Wing sweep appears to be about 16" In the lult)I 
spread position, and 70' fully sWept Tho outer pMels 
carry the first plvotlhg pylons seon on a Scalet vari­
able-geometry aircraft RAF assessmont sugges1s that /t 
has f ive times the weapon load and five times the range 
of its immediate predecessor, enabling it to reach any 
target in England from East German advanced bases. At 
the present time·, two regiments of Su-24s are reported 
to be based at Tukums In Latvia, near the Gulf of Riga, 
end at Chernyakhovsk. near Kallnlngrad on the Soviet 
Baltic coast. There are two mole at Starokonstantinov 
and Gorodok In the Ukraine, and a single regiment in the 
Soviet Far East. 
Power Plant: two unknown afterburning turbojets; 

possibly Tumansky R-29B, each rated at 25,350 lb st, 
or Lyulka AL-21 F. Internal fuel capacity estimated at 
3,435 gallons. Provision for large drop-tank on each 
glove pylon. 

Dimensions: span 56 ft 3 in spread, 31 ft 3 in swept, 
length 69 fl 10 in. 

Waight: gross 68,000 lb. 
Performance: max speed above Mach 2 at height, com­

bat radius (lo-lo-lo) over 200 miles. 
Armanent: one six-barrel 23 mm Gatling-type gun on 

port side of belly; eight pylons under fuselage. wing­
root gloves, and outer wings for more lhan Hi.000 lb of 
gu ided and unguided ai r-to-surface weapons. Includ­
ing nuclear weapons. 

Yakovlev Yak-28 
(NATO 'Brewer-A, B, and C') 

A small number of two-seat tactical attack Yak-28s re­
main in service with Soviet units in secondary areas. 
Most have been switched to support roles, as described 
under the Reconnaissance, ECM, and Early Warning Air· 
craft heading. 

Reconnaissance, ECM, and 
Early Warning Aircraft 
Antonov An-12 (NATO 'Cub-8 and C') 

The large hold of this four-turboprop transport can 
accommodate a wide variety of equipment for special 
duties. Two variants may be identified by NATO report-
ing names: • 

Cub-B. Conversion of 'Cub-A' transport for electronic 
intelligence (ellnt) missions. An example photographed 
over international waters by the pilot of a Swedish com­
bat aircraft had four additional blister fairings under the 
forward- and centre-fuselage, plus other antennae. Few 
produced. 

Cub-C. ECM version . Glazed nose and undernose 
radome of the transport version are retained, but an 
ogival 'solid' fuselage talloone. housing electronic 
equipment, is fitted instead of tho usual gun position. 
Additional electronic pods. ore faired into the forward 
fuselage and ventral surfaces. About 30 in service with 
both Soviet Air Force and Navy. 

Ilyushin 11-14 (NATO 'Crate') 
The traditional Soviet reluctance to discard any air· 

craft that remains airworthy is exemplified by the variety 
of types that have been adapted for reconnaissance, 
ECM, and other support duties aflar replacement In thei r 

AIR FORCE Magazine / March 1981 

primary roles. Thus, small numbers of 11-14 transports, 
each powered by two 1,900 hp Shvetsov ASh-82T piston 
engines, are operated on ECM and reconnaissance 
tasks by the Warsaw Pact air forces, 

Ilyushin 11-18 (NATO 'Coot-A') 
This ECM or electronic intelligence (elint) aircraft 

appears lo be e conver1!lon of the standard 11-18 l our-tur­
boprop transporl (sao under Transports heading). An 
under-luselago container, about 33 fl 7~In long and 3 ft 
9 in deep, is assumed to house side-looking radar. 
Smaller containers on each side of the forward· fuselage 
each contain a door over a camera or other sensor. 
About eight antennae and blisters can be counted on the 
undersurface of the centre and rear fuselage, plus two 
large plates projecting above the forward fuselage. 

Ilyushin 11-76 (NATO 'Candid') 
A few 11-76 four-turbofan tr11nsports are believed to be 

under evaluation in an AWACS (airborne warning and 
control system) role. Others have been evaluated as 
flight refuelling tankers for the 'Backfire' supersonic 
bombers of the Soviet Long Range Aviation force and 
Naval Air Fleet. (Further details under Transports ,) 

Artist's impression of Sukhoi Su-24 (NA TO 'Fencer') 
(Michael A. Badrocke) 

Yakovlev Yak-28 (NATO 'Brewer-C') 

Ilyushin /1-18 (NA TO 'Coot-A') (Royal Air Force) 
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MiG-21 R (NA TO 'Fishbed-H') (Flug Revue) 

MiG-25R (left to right: NA TO 'Foxbat-8 and D') 

Tupolev Tu-126 (NA TO 'Moss') 

Antonov An-12BP (NA TO 'Cub') 

Antonov An-22 (NA TO 'Cock') 
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MIG-21 (NATO 'Fishbed-H') 
Two versions of thluupersonic.slngle-seat fighter are 

operated by the Sovlot Air Forcos and I heir allies as spe­
cialised tecllul reconnalS$ance alrcra fl: 

MIG•21A ('Flshbod -H'), Basi cally slmller to MIG• 
21 PFMA. but wit~ a pod housing rcrwa rd•laclng or ob• 
Jlque cameras. Jnrra-red sensors, or ECM devices. and 
fuel , carried on tho fuselage centreline pylon. Sup­
pressed antenna et mlcMus.olage; opUonal ECM equip­
ment In wlngl lp fairings, 

MIG-21RF ('Fishbed-H'), Generally similar to MiG-21 R, 
but based on MiG-21 MF. Total of 250 'Fishbed-Hs' of 
both models estimated in service with Soviet taclical air 
forces, 

MIG-25 (NATO 'Foxbat-8 and D') 
Although generally similar to the basic MiG-25 inter­

ceptor, lhe reconnaissance variants have a modified 
wing and, carrying no external weapons, are nol limited 
to Mach 2.8. Two versions have been idenlified in ser­
vice, as follows: 

MIG-25R ('Foxbat-8'). Basic reconnaissance version, 
wilh five camera windows and various flush dieleclric 
panels forward 01 cockpit. Small dielectric nose:cap for 
radar. Equ lpmenl believed to lnoluc!e Doppler naviga­
tion sysIorn. and side-looking airborne radar (SLAR). No 
armament. Slightly reduced span. Wing leading-edge 
sweep constant from rool 10 l ip. Supplied also to Algeria, 
Libya. and Syria. and ordered by India. 

MIG-25R ('Foxbal-D'). Similar to 'Foxbat-8', but with 
larger SLAR dielectric panel, further aft on starboard 
side of nose, and no cameras. Total of about 170 'Fox­
bat-Bs and Os" estimated in service wilh Soviet tactical 
air forces 
Dimensions: span 44 ft O in. 
Weights ('Foxbat-8"): basic operating 43,200 lb, gross 

73,635 lb. 
Performance: max speed Mach 3.2 at height. 

MIi Ml-4 (NATO 'Hound-C') 
Superseded by turbine-powered helicopters in their 

original transport and anti-submarine roles, Mi-4s con­
tinue in service with support unils. A version first identi-

Transports 
Antonov An-12BP (NATO 'Cub') 

An estimated fleet of 560 An-128Ps continues to form 
lhe backbone of the Soviet VTA (Military Transport Avia­
tion) service, with only 75of lhe new four-turbofan ll-76s 
currently in military use. But what should never be for­
gotten is that the state airline Aeroflot has around 1,400 
medium- and long-range transports which torm a qulck­
ly-avallable reserve tor the VTA, and are olten seen par­
tic ipating In airlllls le p laces like AlghanlsIan and 
E.lhlopla. An-12.s also fly in 1he Insignia of at least len 
foreign air forces. 

Layout of tho basic An-128P transport version (NATO 
'Cub-A') is convenl lonal lor a freighter, w11t, access to 
the hold via a ramp-door wh ich fo rms the bollom of the 
upawept rear fuselage when closed. This ramp-door I• 
made In 1wo longitudinal halv&S. which can be hinged 
upward ln~lde the cabin to .,..,mil direct loading from 
trucks on the ground, or airdropping of supplies and 
equipment. A full load or 100 paratroops ca11 be d"5· 
patched via th is exit In under one mlnuIe. The 'Cub-B 
and C' el int and ECM versions are described separotely. 
Power Plan!: four lvchenko Al-20K turboprop engines, 

each 4,000 ehp. 
Dimensions: span 124 ft 8 in, length 108 ft 7¼ in , height 

34 ft 6½ in, wing area 1,310 sq ft. 
Weights: emply 61,730 lb, gross 134,480 lb. 
Porlormence: max speed ~82 mph, service cell ing 

33,500 ll, range 2,236 miles with mBx payload. 
Accommodation: orew or six; 44,090 lb of frolghl. vehi­

cles. er 100 parachute troops. Built-In freight hand ling 

lled ln 1977 isknownlo NATOas 'Hounci-c·. The multiple 
antennae of a communicallons Jamming system project 
from lhe lronl ana rea r of 1he cabin. on each side 
Power Plant: one Shvetsov ASh-82V piston engine; 

1,700 hp. 
Dimensions: rotor diameter 68 ft 11 in, length of fuse­

lage 55 fl 1 in, height 17 fl o in. 
Weight: gross 17,200 lb. 

Mil Mi-8 (NATO 'Hip-0') 
This medium-size helicopter is the latest Soviet air­

cran known to hove been adapted lor elaclronlc duties, 
under the following NATO reporting name: 

Hlp•D, Generally similar to 'Hlp-c· lransporl , but wlth 
canlelers or rectaI1gular saotlon on oute r sioros racks, 
and added antennae. 

Tupolev Tu-126 (NATO •~oss') 
The Tu-126 Is th e PVO-Slrany 's " ounIerpart to lhe 

USAF's Boeing E-..'lA AWACS (Airborne Warn ing and 
Control Sys1.em) . Abou11welve ore operational. with air­
frame and power plant deve!op_od from those of the 
Tu-114 turboprop airliner rather than from the small­
er-luselago Tu-95 bomber. The 36 ft ·dlarneter rotating 
radar 0 saucer " above tho fuselage Is 811 larger than that 
ot the E-3A: however, at lls presont siege of develop• 
ment, the Tu-128 la believed by US delenco o><pertS to 
have only llrn\io(l aflecllveness In the warning role over 
water and lo be lnelrectlve over land. 
Power Plant: tour Kuznetsov NK-12MV turboprop en­

glnos ; each 14,795 ehp. In-flight refuelling probe stan­
dard. 

Dimensions: span 168 ft O in, length 181 ft 1 in, height 52 
fl 8 in, wing area 3,349 sq ft. 

Weight: gross 374,785 lb. 
Performance: max speed 528 mph, normal operating 

speed 40~ mph, max range without flight refuelling 
1.eoo miles. 

Accommodation: crew of twelve. 
Armament: none. 

Yakovlev Yak-28 (NATO 'Brewer') 
The original 'Brewer-A. 8, and C' versions of the 

Yak-28 were two-seat tactical attack ' aircraft. with the 
navigator/bomb-alrner stationed in the glazed nose. 
Most have been switched from first-line atlack to sup­
port roles. and Yak·26s now operational Include the lol• 
lowing two versions: 

Brewer-D. Reconnaissance aircraft, carrying cameras 
Instead ol weapons in its internal bomb-bay. About 175 
operalionol. 

Bre.wer-E. Deployed In 1970 as u,e flrsl Soviet oper­
at\onal ECM escort aircraft. with an active ECM pack 
built Into Its bomb•bay, from which the peck projects ln 
cyllndr cal lorm. No radoma under front fuselage. but 
many othor addrtlonal antennae.and !airings are appar­
,ent. A rocket pod can be carried under each cuter wing, 
between the external fuel tank, end blilencer wheal !lous­
ing, About 20 estimated in service 

Dimensions, weight, and performance should be in 
the same order as those of the Yak-28P ('Firebar') inter­
ceptor (wh ich see). 

gantry wilh capacity of 5,070 lb. 
Armament: two 23 mm NR-23 guns in manned tail turret. 

Antonov An-22 (NATO ·cock') 
The prototype 01 lh!s giant lu rboprop freighter flew for 

the first tlnie on feb(uary 27. 1965, and about 50 were 
del/vered subsQ.que~tly lo the mllitary air irensport 
lorce. Each can carry a payload of up to 176,350 lb, in­
cluding 'Scud•A' and 'Gane!' missiles on thei r tracked 
launchers; and the An-22 is the only Soviet transport 
capable of lifting a T-62 tank. Production ended in 1974. 
Power Plan!: four Kuznetsov NK-12MA turboprop en-

gines; each 15,000 shp. 
Dimensions: span 211 ft 4 in, length 190110 in, height 41 

ft 1½ in, wing area 3,713 sq fl. 
Weights: emply 251,325 lb, gross 551,160 lb . 
Performance: max speed 460 mph, range 6,800 miles 

wilh 99,200 lb payload. 
Accommodation: crew ol five or six, 28- 29 passengers 

In cabin lorward cf main freight hold, Four travelling 
gantrtes and lwo winches to speed fre ight handling. 

Armament: nona. 

Antonov An-24 {NATO 'Coke') 
A total of about 1,100 An-24s was built between 1960 

and 1978, Aeroflot received several hundred; the last off 
the assembly line, delivered lo Romania, was described 
as the 750th aircrafl of the An-24/26 series to be ex­
ported The number of An-24s in Soviet Air Force use 
must therefore be small. The An-24T lreighter differs 
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from the basic passenger-carrying An-24V in having a 
belly freight door at the rear, instead of the port-side pas­
senger door, and two ventral f ins instead of one. The bel­
ly door can be opened In flight for air-dropping payload 
or parachutists. The An-24RV and An-24RT versions dif­
fer in having a 1,985 lb st RU 19-300 auxiliary turbofet In 
the rear of the starboard engine nacell e, for turboprop 
starting and to provide additional power for take-off, 
Climb, and cruising flight, 11~ ,~qul,~u. /D•I• fur A11-24V 
follow.) • 
Power Plant: two lvchenko Al-24A turboprop eng ines; 

each 2,550 ehp. 
Dlmenalona: span 95 fl 9½ in, length 77 ft 2½ in, height 

27 ft 3½ in, wing area 807.1 sq fl . 
Weight■ : empty 29,320 lb, gross 46,300 lb. 
Performance: normal cruising speed 280 mph at 19,700 

ft, service ceiling 27,560 fl, range 341 miles with max 
payload, 1,490 miles with max fuel. 

Accommodation: crew of three to five ; seats for 44-52 
passengers In main cab in. (An-24T can carry 30 para­
troops, 38 combat-equipped troops, or 24 litters in­
stead of freight.) 

Armament: none. 

Antonov An-26 (NATO 'Curl') 
This extremely useful twin-turboprop freighter was 

the first aircraft to feature Oleg Antonov's new-type 
rear-loading ramp_ This forms the underside of the rear 
fuselage when retracted, in the usual way, but can be slid 
forward under the rear of the cabin to facilitate direct 
loading on to the floor of the hold, or when the cargo is 
to be airdropped. In other respects, the An-26 is basically 
an An-24RT with more powerful turboprops and a com­
pletely redesigned rear fuselage. Conversion of the stan­
dard freighter to carry troops or litters takes 20to 30 min­
utes in the f ield . Optional equipment includes an 
OPB-1 R sight for pinpoint dropping of freight. Max 
payload Is 12,125 lb. The Soviet Military Transport force 
has a total of about 40 An-24/26s; others are flown by 
about 20 foreign air forces. 
Power Plant: two lvchenko Al-24VT turboprop engines; 

each 2,820 ehp. One 1,765 lb st RU 19A-300 auxiliary 
turbojet in starboard nacelle /see An-24 entry). 

Dlmenalona: span 95 fl 91/2 in, length 78 fl 1 in, height 28 
ft1 ½ in. 

Weight■ : empty 33,113 lb, gross 52,911 lb. 
Performance: cruising speed 273 mph at 19,675 fl, ser­

vice ceiling 24,600 ft, range 683 miles with max 
payload. 

Accommodation: crew of five, plus station for load su­
pervisor or despatcher. Electrically-powered mobile 
hoist, .capacity 4,409 lb, and conveyor to facilitate 
loading and airdropping. Provision for carrying 40 
paratroops or 24 lllters. 

Armament: none. 

Antonov An-32 (NATO 'Cline') 
By the time of the 1979 Paris Air Show, only a single 

prototype of this "hot and high" variant of the An-26 had 
been built. Oleg Antonov commented that production 
would be undertaken only if sufficient orders were re­
ceived In advance to Justify such a move. Since then, the 
Indian prime minister has confirmed selection of the 
An-32 to meet an Indian Air Force requirement for95 air­
craft. Factors influencing the cho ice were said to be 
commonality of engines with the IAF's An-12s, and a 
price only one-third that of Western competitors. The 
basic airframe is similar to that of the An-26, with much 
more powerful turboprops, a slotted tailplane, and en­
larged ventral fins. The An-32 is able to operate from air­
fields 13,000 to 14,750 ft above sea level in an ambient 
temperature of ISA+25°C, and can transport 3 metric 
tons of freight over a 683 mile stage length, with fuel re­
serves. Maximum payload is 6 metric tons. 
Powar Plant: two lvchenko Al-20M turboprop engines; 

each 5,180 ehp. 
Dlmenalona: as for An-26, 
Weight: gross 57,320 lb. 
Performance: normal cruising speed 317 mph, service 

ceiling 31,150 ft, max range 1,367 miles. 
Accommodation: crew of five; freight, or 39 troops, 30 

paratroops, or 24 litters and a medical attendant. 
Armament: none. 

Antonov An-72 (NATO 'Coaler') 
Although the An-72 was viewed as a scaled-down copy 

of the much larger Boeing YC-14 AMST when photo­
graphs were first released in early 1978, It has a much 
simpler powered lift system, and introduced a number of 
special refinements of Its own. The intention was to pro­
duce a STOL replacemern for the An-26 that would be 
able to operate from unprepared airfields or from sur­
faces covered with ice or snow. The high location of the 
engines was adopted primarily to avoid problems 
caused by foreign object Ingestion. Their efflux Is 
ejected over the wing upper surface and then down over 
large mulll-alotted flaps, to provide a considerable in­
crease In lilt l or ahort-lleld operation, uslrig lheao-called 
'Coanda effect'. Deflector doors at tha rear of the engine 
nacelles, which 'spread ' the efflux for optimum effec-
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tiveness during take-off and landing on the prototypes, 
are believed to have been dropped from production An-
728 as an unnecessary complication. The first prototype 
f lew on August 31, 1977; the second was shown at the 
1979 Paris Air Show, by wh ich time just over 1,000 fly ing 
hours had been logged by the two aircraft in about 300 
flights. Handling In the air was described as outstanding, 
and a completely automatic Doppler-based navigation 
system is standard. Production is believed to be under 
way. 
Power Plant: two Lotarev 0-3.6 high bypass rat io turbo-

fan engines; each 14,330 lb st. • 
Dlmenalona: span 84 ft 9 In, length 87 ft 2¼ in, height 27 

ftO¼in. 
Welghta: max payload 16,535 lb, gross weight 67,240 lb. 
Performance: max cruising speed 44 7 mph, service cell­

ing 36,100 ft, range 1,985 miles with max fuel, or 620 
miles with max payload. 

Accommodation: crew of two or three on flight deck. 
Folding seats for 32 passengers along wails of freight 
hold. Provis ion for carrying 24 casualties and atten­
dant in ambulance role. 

Armament: none. 

llyushln 11-18 (NATO 'Coot') 
With Its airline service drawing to a close, this 

four-turboprop transport is finding important new mlll­
lary roles, of wh ich the elint operations of 'Coot-A' (see 
under Reconnaissance, ECM, and Early Warning Air­
craft heading) are typical. Eleven air forces have flown 
passenger versions, usually in a VIP configuration. The 
Soviet Air Force is thought to retain about 15 in this 
form. 
Power Plant: four lvchenko Al-20M turboprop engines; 

each 4,250 ehp. 
Dlmenalona: span 122 fl 8½ in, length 117 ft 9 in, heigh t 

33ft4 In. 
Walghta: empty 76,350 lb, gross 134,925 lb. 
Performance: max cruising speed 419 mph, range3,230 

miles with max fuel, or 1,990 miles with max payload. 
Accommodation: crew of five; up to 122 passengers. 
Armament: none. 

llyuehln 11-78 (NATO 'Candid') 
Delivery or military 11-76s to a development squadron 

began In 1974, only three years after the i lrst flight of tlie 
prototype, on March 25, 1971. Since then , the expected 
replacement of An-12s with ll-76s has been much slower 
than expected, and only 75 of the four-turbofan aircraft 
are thought to serve currently with the VTA transport 
force. Aeroflot has about 40, which ii uses In areas like 
Siberia, the north of the Soviet Union, and the Far East, 
where conditions are often difficu lt, with short, unpre­
pared airstrips. Iraq, Czechoslovakia, and Poland ere 
said to have ordered military ll-76s, with a rear gun turret. 
Others are believed to have been evaluated by the Soviet 
Air Force In AWACS and flight refuelling tanker roles. 

Basic requirement to which the 11-76's designers 
worked was to provide the ability to transport 40 metric 
tons of fre ight for a distance of 3,100 miles (5,000 km) In 
under six hours. Design features include rear-loading 
ramp/doors, a T-tail, full-span leading-edge slats, and tri­
ple-slotted flaps for good field performance, a naviga­
tor's station in the glazed nose, with ground-mapping 
radar in a large undernose fairing, and a unique and 
complex 20-wheel landing gear. The entire accommoda­
tion is pressurised. Advanced mechanical handling sys­
tems are fitted for containerised and other freight. 
Equipment for al l-weather operation includes a comput­
er for automatic flight control and automatic landing 
approach. 

A series of 25 official records set by the 11-76 in July 
1975 includes a payload of more than 70 tons (154,590 
lb) lifted to a height of 38,960 ft, and a speed of 532.923 
mph around a 1,000 km circuit with the same load. 
Power Plant: four Soloviev D-30KP turbofan engines; 

each 26,455 lb st. 
Dlmanalon■ : span 165 ft 8 In, length 152ft 10½in, height 

48 ft 5 in, wing area 3,229.2 sq ft. 
Weight: gross 374,785 lb. 
Performance: cruising speed 466-497 mph at 29,500-

39,350 ft, nominal range 3,100 miles with maximum 
payload of 88,185 lb, max range 4,163 miles. 

Accommodation: crew of three to five. 
Armament: gun turret In tall. 

Antonov An-26 (NA TO 'Curl'} 
on delivery flight to Cuba 
(Austin J. Brown) 

Antonov An-32 (NATO 'Cline'} (Brian M. Service) 

Antonov An-72 (NA TO 'Coaler'} (Brian M. Service) 

Ilyush in 11-76 (NA TO 'Candid'} 
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Trainers 
Aero L-29 Delfin (NATO 'Maya') 

About 3,600 L-29 two-seat basic and advanced jet 
trainers were manufactured in Czechoslovakia between 
1963 and 1974, for standardised use by the air forces of 
all Warsaw Pact nations except Poland, which preferred 
its own TS-11 Iskra, and for export. Replacement with 
another Czech-designed trainer, the L-39, has been 
under way since 1974, but L-29s can still be seen in the 
markings of 15 air forces. 
Power Plant: one M701c500 turbojet engine; 1,960 lb st. 
Dimensions: span 33ft 9 in, length 35 ft 5½ in, height 10 

113 in. 
Weights: empty 5,027 lb, gross 7,804 lb. 
Performance: max speed 407 mph at 16,400 ft, service 

ceiling 36,100 ft , range 555 miles with external tanks. 
Accommodation: crew of two, in tandem. 
Armament: provision for two bombs of up to 220 lb, 

eighl air-to-ground rockets, or two 7.62 mm machine­
gun pods under wings. 

Aero L-39 Albatros 
The first prototype of the L-39 flew on November 4, 

1968, and series production began in 1972 to rep lace the 
L-29 as the standard trainer of the Soviet and other air 
forces, Many hundreds have been delivered already, and 
the eventual production total is expected to match that 
of the L-29. There are three current versions: 

L-39C. Basic and advanced flying trainer, delivered to 

the air forces of Afghanistan , Czechoslovakia, the Ger­
man Democratic Repub li c, and the USSR. 

L-39Z0. Weapon training version, with four underwlng 
weapon stations. Strengthened wings. Exported to Iraq 
and Libya, 

L-39Z. Weapon systems training/ground attack ver­
sion, with underfuselage gun and underwing weapon 
stations. Strengthened wings and land Ing gear. Produc• 
lion was expected to begin before the end of 1979. 
Power Plant: one lvchenko Al-25-TL turbofan engine; 

3,792 lb st. (Data for L-39C follow.) 
Dimensions: span 31 ft 0½ in, length 39 ft 91/2 in, height 

15 ft 7:Y, in, wing area 202,36 sq ft. 
Weights : empty 7,859 lb, gross (trainer, clean) 10,028 lb. 
Performance: max speed 485 mph at 19,700 ft, service 

ceiling 37,730 ft, range 683 miles on internal fuel. 
Accommodation: crew of two, in tandem. 
Armament (L-39Z): underwlng bombs, rockets, air-to­

air missiles, guns, or reconnaissance packs, on four 
hardpo ints , and a 23 mm GSh-23 twin-barrel cannon 
in an undertuselage pod. 

MiG-15UTI (NATO 'Midget') 
After completing their basic and initial advanced train­

ing on the L-29 or L-39, pupil pilots of the Soviet Air 
Force graduate to this tandem two-seat version of the 
once-renowned MiG-15 jet fighter. The airframe differs 
from that of the original single-seater mainly in having 
an aft cockpit for an instructor in place of some fuselage 
fuel tankage. Armament is reduced to a single gun on 
most of the trainers, which conlinue in service with more 
than thirty air forces. Next stage of training after the MiG-
15UTI Is normally on one of the two-seat adaptations of 
current operational aircraft described after this entry. 
Power Plant: one Klimov VK-1 turbojet eng ine; 5,952 lb 

st. 
Dimensions: span 33 ft 07/a in, length 32 ft 11 ¼ in, height 

12 ft 1% in. 
Weights: empty 8,818 lb, gross (clean) 10,692 lb. 
Performance: max speed 631 mph at sea level, range 

590 miles (clean) or 885 miles (with two underwing 
tanks) at 32,800 ft. 

Accommodation: crew of two, In tandem. 
Armament: normally one 23 mm NS-23 gun or one 12.7 

mm UBK-E machine-gun under port side of nose. 

MIG-21U (NATO 'Mongol') 
Nearly twenty of the air forces equipped with MiG-21 

sing le-seat fighters also fly this two-seat training version 
of the same type. The basic MIG-21U (NATO 'Mongol-A') 
is generally similar to the MiG-21 F, but has two cockpits 
in tandem under a sideways-hinged double canopy, 
larger main wheels and tyres , a one-piece forward air­
brake, and repositioned pita! boom, above the air intake. 
It carries no guns, and exists in two forms, later produc­
tion models ('Mongol-B') having a wide-chard fin and 
deeper dorsal spine fairing. A third variant is the MIG-
21US, which adds SPS flap-blowing and a retractable 
periscope for the instructor. The MIG-21 UM is a trainer 
counterpart of the MIG-21 MF, with R-13 turbojet and 
four underwing stores pylons, 

MIG-23U (NATO 'Flogger-C') 
(Sae page 104.) 

MiG-25U (NATO 'Foxbat-C') 
(See page 105.) 

Sukhoi Su-7U (NATO 'Moujik') 
The Soviet and nine other air forces use this tandem 

two-seat adaptation of the Su-7B as an operational train­
er for thei r ground attack pilots. CHanges are minimal. 
The aft cockpit is fitted with a slightly-raised canopy, 
from which a prominent dorsal spine extends back to the 
base of the tail-fin. 

Sukhol Su-9U (NATO 'Maiden') 
This operational training version of the Su-9 sin· 

gle-seat all-weather fighter has a tandem cockpit in­
stallation identical with that of the Su-7U. 

Sukhol Su-15 trainer (NATO 'Flagon-C') 
(See page 105.) 

Sukhol Su-17 trainer (NATO 'Fitter-E') 
(See page 107.) 

Tupolev Tu-22U (NATO 'Blinder-D') 
(See page 102.) 

Yakovlev Yak-11 (NATO 'Moose') 
Operated still by more than a dozen air forces, this tan­

dem two-seat basic trainer, evolved from the wartime 
Yak-9 fighter, is used for second-stage instruction of all 
Soviet pilots after graduation from the Yak-18. Small 
wings give it a long take-off run but a smart rate of roll. 
Power Plant: one Shvetsov ASh-21 piston-engine; BOO 

hp. 
Dlmenslont: span 301110 in, length 27ft 10%in, height9 

ft2½in. 
Weights: empty 4,630 lb, gross 5,512 lb. 
Performance: max speed 286 mph. 
Armament: provision for one machine-gun and under­

wing practice bombs. 

Yakovlev Yak-18 (NATO 'Max') 
Like the Yak-11, the prototype of this primary trainer 

first flew in 1946. About 8,000 have since been built, 
mostly for the civilian or paramilitary schools at which 
pilots of the Warsaw Pact air forces receive their primary 
training, including the Soviet DOSAAF centres. The orig­
inal tandem two-seat Yak-18 had a 160 hp M-11 radial 
engine and tailwheel landing gear. The Yak-1BU intro­
duced a nosewheel and longer fuselage. Yak-1 BA 
switched to a 300 hp Al-14RF engine and was generally 
cleaned up. The Yak-18P and PM were refined sin· 
gle-seat aerobatic variants of the 1 BA, and the Yak-1 BPS 
a tailwheel counterpart of the PM. All can still be seen. 

Yakovlev Yak-28U (NATO 'Maestro') 
Although the operational Yak-28P ('Firebar') is a tan• 

dem two-seater, it was not possible to adapt the existing 
rear cockpit in order to produce a dual-control training 
version. Instead, the Yakovlev bureau had to design a 
completely new front fuselage for the Yak-28U. This has 
two individual single-seat cockpits in tandem, each with 
its own blister canopy, The front canopy is sideways 
hinged, to starboard. The higher rear canopy is rear­
ward-slid ing. A very large con ical probe, similar to that 
of the 'Brewer' attack versions, projects forward of the 
nosecone. 

Yakovlev Yak-36 trainer 
(NATO 'Forger-B') 
(See page 106.) 

Yakovlev Yak-50 and Yak-52 
The Yak-50 single-seat aerobatic trainer flew for the 

first time In 1975 and virtually swept the board in both 
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the men's and women's events at the 1976 World 
Aerobatic Championships, Its configuration is almost 
identical lo that of the earl ier Yak-18PS, but it has a 360 
hp engine, a reduced span with no wing centre-section, 
and a semi-monocoque rear fuselage instead of the Yak-
18's fabric-covered steel tube structure, It has been fol­
lowed by the tandem two-seat Yak-52, which differs 
mainly in having a tricycle undercarriage which leaves 
all three wheels fully exposed when retracted to redu ce 
damage in a wheels-up landing. The Yak-52 is being 
manufactured in the IRAvB factory at Bacau In Romania 

Helicopters 
Kamov Ka-25 (NATO 'Hormone') 

About 460 Ka-25s were built in 1966-75, to replace Mi-
4s in the Soviet Navy's ship and shore-based force of 
around 275 helicopters, and for export in small numbers 
to countries such as India, Syria, and Yugoslavia. Some 
of the tasks performed by these aircraft cannot yet be 
discussed, and only two variants may be identified by 
NATO reporting names, as follows: 

Hormone-A. Basic ASW version, with large flat-bot­
tomed housing for undernose search radar, and racks 
for small stores on each side of the fuselage, Other 
equipment varies from one aircraft to another. Some 
have an underfuselage weapon bay. A few have a 
streamlined blister fa iring built into the base of the cen­
tral tail-fin; others have a fairing of flower-pot shape, 
with a transparent top, above the central point of the tail­
boom, Each of the four wheels of the landing gear is 
usually enclosed in an inflatable pontoon, surmounted 
by inflation bottles. The rear legs are pivoted, so that the 
wheels can be moved into a position where they offer 
least interference to signals from the nose radar, Dip­
ping sonar is housed in a compartment at the rear of the 
cabin, but is said to be inoperable at night or in adverse 
weather. An electro-optical sensor and a towed magnet­
ic anomaly detector are carried. Ka-25s fly from cruisers 
of the Kara and Kresta classes, the carrier/cruisers Kiev 
and ¥insk, each of wh ich carries 19 'Hormone-As ' and 3 
'Bs', and the helicopter cruisers Moskva and Leningrad, 
each of which accommodates about 18 aircraft. 

Hormone-B. Special electronics variant, able to ac­
qu ire targets for cruise missiles launched from the ship 
on which it is deployed. Larger undernose radome with 
more spherical undersurface. Cylindrical radome under 
rear of cabin . Data link equipment. 

Other versions of wh ich photographs have appeared 
in the press include a utility model, generally similar to 
'Hormone-A' but with unnecessary operational equip­
ment and weapons removed. Th is version sometimes 
has a yagi aerial mounted on the nose; it has been photo­
graphed in non-operational red and white paint finish. 
Naval 'Hormones' have been seen carrying an external 
weapons pod housing long wire-guided torpedoes. 
(Data for 'Hormone-A' follow.) 
Power Plant: two Glushenkov GTD-3 turboshaft en­

gines; each 900 shp. 
Dimensions: rotor diameter (each) 51 ft 8 in, length of 

fuselage 32 ft o in, height 17 ft 71/2 in. 
Welght1: empty 10,500 lb, gross 16,500 lb. 
Perlormance: max speed 130 mph, service ceiling 

11,500 ft, range 405 miles. 
AGcommodatlon: crew of two on flight deck; other crew 

members in main cabin, which is large enough to con­
tain 12 folding seats for passengers in transport role. 

Armament: ASW torpedoes, nuclear depth charges, and 
other stores in underfuselage weapon bay, when in­
stalled. Reported installation of small air-to-surface 
'fire and forget' missiles on some aircraft. 

MIi (WSK-PZL-Swldnlk) Mi-2 
(NAt O 'Hopllte ') 

More than 12,000 turbine-powered helicopters of Mil 
design have been manufactured, with production in the 
USSR continuing at a rate of more than 1,000 a year. 
They include the largest, fastest, and most-heavily 
armed types in tne world: and a total of al least 4,000 are 
deployed with first-line units of the Soviet tactical air 
forces. Only type not built in the USSR is the small Mi-2, 
of which manufacture was transferred to the WSK-PZL 
at Swidnik in Poland in 1964. More than 3,000 have been 
delivered for military and commercial service, with the 
air forces of Czechoslovakia, Poland, Romania, and the 
Soviet Union among known operators. The USSR has 
received over 2,000, and production is continu ing at a 
rate of 300 per year. 
Power Plant: two Polish-built lsotov GTD-350P tur­

boshaft engines ; each 400 or 450 shp. 
Dimensions: rotor diameter 47 ft 9¼ in, length of fuse­

lage 39 ft 2 in, height 12 ft 3½ in. 
Weights: basic operating 5,213 lb, gross 8,157 lb. 
Performance: max speed 130 mph at 1,640 ft, service 

ceiling 13,125 fl, range 360 miles with max fuel, 105 
miles with max payload, 

Accommodation: pilot on flight deck; eight passengers, 
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to replace the Yak-18s of DOSAAF and other training 
organisations (Data for Yak-52 follow.) 
Power Plant: one Vedeneev M-14P piston-engine; 360 

hp. 
Dimensions: span 31 fl 2 In, length 25 fl 2 in, height 9 ft 

8¼ in, 
Weights : empty 2, 205 lb, gross 2,844 lb. 
Performance: max speed 177 mph, service ceil ing 

19,750 fl, max range 341 miles, 
Armament: none. 

1,543 lb of freight, or four litters and medical attendant 
in cabin. 

Armament: provision for air-to-surface rocket pod, or 
two 'Sagger' air-to-surface miss iles, on each side of 
cabin. 

Mil Mi-6 (NATO 'Hook') 
When announced in tile Autumn of 1957, the Mi-6 was 

the world's largest helicopter. it was also the first Soviet 
production helicopter fitted with small fixed wings to 
offload the main rotor in cruising fligh t. These wings are 
normally removed when the aircraft operates in a flying 
crane role, carrying external freight. More than 860 pro­
duction Mi-6s are bel ieved to have been del ivered for 
commercial and military service, the latter with the air 
forces of the Soviet Union (about 380 currently operat­
ing with the tactical air forces), Algeria, Bu lgaria, Egypt, 
Ethiopia, Iraq, Peru. Syria, and Vietnam. Task of these 
helicopters is to haul guns, armour, vehicles, supplies, 
treight, or 65 troops at a time, in combat areas, 
Power Plant: two Soloviev D-25V turboshafl eng ines ; 

each 5,500 shp. 
Dimensions: rotor diameter 114 Ii 10 in, length of fuse­

lage 108 fl 10½ in, height 32 ft 4 in, 
Weights: empty 60,055 lb, gross 93,700 lb. 
Performance: max speed 186 mph, service ceiling 

14,750 ft, range 385 miles wi th 17,637 lb payload. 
Accommodation: crew cl live; up to 65 passengers, 

26,450 lb of freight; or 41 litters and two medical atten­
dants. 

Armament: some aircraft have a gun of unknown calibre 
in the nose, 

Mil Mi-8 (NATO 'Hip') 
When teamed with the Mi-24 gunsh ip, the Mi-8 assault 

transport makes up the most formidable helicopter 
attack force in the world. Production of the Mi-8 now 
exceeds 7,500, and is continuing at the rate of about 750 
a year. Primary task of the aircraft, for which th e crews 
are well trained, is to put down assault troops, combat 
equipment, and supplles beh nd enemy lines, within 15-
20 minutes of a nuclear or conventional bombard menu 
strike. Versions serving with about 30 air forces are as 
follows: 

Hlp-C. Basic assau lt transport. Twin-rack for stores on 
each side of cabin, able to carry 128 x 57 mm rockets in 
four packs, or other weapons. 

Hlp-D. For electronic duties; see page 108. 
Hlp-E. Described by DoD as the world 's most heavily 

armed helicopter, Standard equipment of Soviet tactical 
air forces. One flexibly-mounted 12.7 mm machine-gun 
in nose. Triple stores rack on each side of cabin, able to 
carry up to 192 rockets in six suspended packs, plus 4 
'Swatter' homing anti-tank missiles above racks, 

Hlp-F. Export counterpart of 'Hip-E ', Missile arma­
ment changed to six 'Saggers' . 
Power Plant: two lsolov TV2-117A lurboshaft engines; · 

each 1,700 shp. (Latest models reported lo have TV3-
11 7 engines, each 2,200 shp.) 

Kamov Ka -25 (NA TO 'Hormone-A') (US Navy) 

Mil Mi-2 (NA TO 'Hoplite ') (Tass) 

Mil Mi-6 (NA TO 'Hook') of th e Egyptian Air Force 
(Denis Hughes) 

Mil Mi-8 (NA TO 'Hip-E') 
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Mil Mi-24 (NA TO 
'Hind-0') gunships of 
the Czechoslovakian 

Air Force 
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Mil Mi-1O (NA TO 'Harke') 

Mil Mi-14 (NA TO 'Haze ') 

Dimensions: rotor diameter 69 ft 1 0V. In, length of fuse­
lage 60 ft O'l'• in, height 18 ft 6½ in. 

Weights: empty 16,007 lb, gross 26,455 lb. 
Perlormance: max speed 161 mph at 3,280 ft, service 

celling 14,760 ft, range 311 miles as passenger trans­
port. 

Accommodation: crew of two or three; up to 32 passen­
gers, 8,820 lb of fre ight, 12 litters end attendant. 

Armament: see Individual model descriptions. 

MIi Ml-10 (NATO 'Harke') 
So impressive have been the achievements ot Soviet 

flying crane helicopters In combat areas such as the 
Ogaden region of Ethiopia that the Mi-1 O was reinstated 
in product ion after a six-year break. Even now, produc­
tion Is very limited by Soviet standards, but at least 60 
Mi-1 Os are thought to have been delivered. Each embod­
ies tha powor plant, re.tor system, transmission, gear­
boxes, and most equipment of the Ml-6, The depth of the 
fuselage Is redu ced considerably, and the tailboom 1.s 
deepened so that the flattened undersurface extends 
unbroken to Iha tall. The M1•1 0 also lacks Iha wings of 
the standard Ml-6. Payloads can be co rrlod by sling or 
cable, clasped Under the belly. or on Interchangeable 
wtieeled plalforms slung between the legs of Iha wide­
track, slalky landing gear. Further fre ight, or up to 28 
passengers on tip-up seats, can be accommodated in 
the main cabin. 
Dimensions: rotor diameter 114 ft 10 in. length of fuse­

lage 107 ft 9'¥4 In, height 32 ft 2 in. 
Weights: empty 60,185 lb, gross 96,340 lb, max payload 

including platform 33,070 lb. 
Performance: max speed 124 mph, service ceiling 9,850 

fl, range 155 miles with 26,455 lb platform payload. 

MIi Ml-14 (V-14) (NATO 'Haze') 
About 80 Mi-14s have been delivered to date, enabling 

Iha Soviet Naval Air Force to rellre the last piston-en­
gined Mi-4s from Its shore-based anti-submarine units. 
Export has also begun, with delivery of a few to Bulgaria 
In 1979. Dimensions, power plant, and dynamic compo'­
nents are assumed to be generally similar lo those of the 
Mi-8, from which the Mi-14 was derived. A major innova­
tion was the introduction of a boat hull ot the kind used 
on the Sikorsky Sea King series. Together with a spon­
son on each side at the rear, !his should give the helicop­
ter a degree of amphibious capability. Other features evi­
dent in photographs include a large undernose radome, 
a lowed magnetic anomaly detection (MAD) bird slowed 
against the rear of the fuselage pod, and fully retractable 
landing gear. 

Mil Ml-24 (NATO 'Hind') 
As expected, the 'Hind-D' gunship version of the Mi-24 

has become the scourge of the Mujahadin In Afghani­
stan during the past year, searching them out in their 
villages and mountain retreats, and proving almost In­
vulnerable to the small arms used against it. Substitution 
of steel and titan ium for aluminium in critical compo­
nents has clearly paid off, as have the glasslibre-skin 
ro tor blades which replaced the original blade-pocket 
design. The early-1970s design task of delivering e 
squad of eight assault troops Into a battlefield, and 
attacking any tanks encountered on the way, hes given 
way to pure attack roles, with dramatically Increased 
armament on the gunships. Today, the Mi-24 ls regarded 
as not only an anti-tank weapon, but capable itself of 
function ing as a high-speed, nap-of-the-earth 'tank', and 
of destroying enemy helicopters In air-to-air combat. 
During exercises, Mi-24s have operated usually as 
escorts to troop-carrying Ml-8s, with responsibility for 
suppressing antl•elrcreft defences en roOlo. A report In 
Red Star he.s cleln,ed that they are "superlor to other 
anti-tank weapons in terms of field vision, menoeuvr-

ability and firepower ; and capable of hitting armoured 
enemy targets while remaining out of reach of anli­
ai rcraft weapons. The correlation between tank and heli­
copter lassos Is 12:1 or even 19:1 in the helicopter's 
lavour." Varlanls ol the Ml-24 that ,can be identified by 
NATO reporUng nameg are as follows: 

Hind-A. Armed assault transport, with large enclosed 
flight deck for crew of four. Power plant end transmis­
sion based on those of Mi-8 . Fully-retractable landing 
gear. Auxiliary wings of this version have considerable 
enhedral. One 12.7 mm machine-gun in nose; four hard­
po ints under stub-wings tor 32-round packs of 57 mm 
rockets, or bombs; four 'Swatter' homing anti-tank mis­
siles on wingtip launchers, Anti-torque rotor, originally 
on starboard side of offset tall pylon, repositioned to 
port side on later and converted aircraft. Init ial produc­
tion Mi-24s were of this type. 

Hlnd-B. Similar to 'Hind-A' except that auxiliary wlng1 
have neither anhedral nor dihedral , and carry only !he 
two Inboard weapon atallons.on each side. This ver•lon 
is believed to have preceded 'Hind-A' and was not built In 
quantity. 

Hlnd-C. Generally similar to late-model 'Hind-A' but 
without nose gun and undernose blister fairing, and no 
missile rails at wingtips. 

Hlnd-D. Bas ically simi lar to late-model 'H ind-A', with 
tail rotor on port side, but with front fuselage completely 
redesigned tor primary gunship role. Tandem stations 
for weapon operator (in nose) and pilot have individual 
canopies, with rear seat raised to give pilot an unob­
structed forward view. Probe lilted forward of top star­
board corner of bulletproof windscreen at extreme nose 
may be part of low-airspeed sensing device, to Indicate 
optimum conditions for minimum dispersion of 57 mm 
rockets . Under nose is a four-barrel Gatllng-type 
machine-gun in a turret with a wide range of movement 
in azimuth and elevation, providing ai r-to-air as well as 
air-to-surface capability. Undernose pack for sensors in­
cluding pOBBlbly radar and low-light-level TV, (Reports 
that lorward·looklng Infra-red mlghl ba lllted were pro­
moturo, 88 such equipment Is not expected to be ready 
tor service In Iha USSR for several yea.rs.) Wing arma· 
ment relalned. Many sme.11 antennae end bll$1ers, Noso­
wheels semi-exposed when retracted. 

Hlnd-E. As 'Hlnd-D', for Soviet armed forces, but with 
four laser-homing 'Spiral' anti-tank missiles instead of 
'Swatters ', and structural hardening. 

(The version listed in our 1980 Gallery as 'Hind-F' does 
not exist, as wtre-guldeCI missiles like 'Sagger' are not 
compatible wllh lhis hlgh-perlormance helicopter.) 

The helicopier known to Iha Soviet authorlllesas A-10, 
in which various FAl-approved records have been set 
since 1975, is now known to be an Mi-24, with the 'H lnd­
A/C' type of front fuselage. Engines fitted for the first 
seven record flights were 1,500 shp TV2-117A tur­
boshafts, as used in the Mi-8. The A-10 in which Gour­
guan Karapetyan achieved a heUcoplor absolute speed 
r11cord of 228.9 mph over a 15125 km course In Septem­
ber 1978 Is listed as having two TV3-117 eng ine$, each 
rated at 2,200 shp. 

Dellv11rlea of all models of tho M1·24 are thought to ex­
ceed 1,000, with produ ction continuing et the rate of 
more than 15 per month . Full regiments ol these atrcratt 
are known to have been based at Parchim and Stendal , 
northwest and west of Berlin, near the border with the 
German Federal Republic, $Ince tile Sptlng or 1974. 
Other operators Include the air forces or Afghanistan, 
Algeria, Bulgaria, Czechoslovakia, Ee.st Germany, Hun• 
gaiy. Ira~ . Lfbya, Po land, end S.outh Yemen. (Data for 
'Hind-A' follow.) 
Power Plant: two lsotov turbosheft engines, related to 

theTV2-117A; each 1,500 shp. 
Dlmen1lona: rotor diameter 55 ft 9 In, length of fuselage 

55 ft 9 in, height 14 ft O In. 
Weight: gross 22,000 lb. 
Accommodation: crew of four; eight combat-equipped 

troops. 
Armament: one machlne-{lun In nose; mountings for 

lour anti-tank missiles (NATO 'Swatter ') a·nd lour other 
stores, Including rocket pods (each th irty-two 57 mm 
rockets), under stub-wings. 

New Mil heavy-llft helicopter 
(NATO 'Halo') 

Nothing has yet been released officially, in the Soviet 
Union or the West, concerning the hellcopter produced 
by the Mil bureau to replace Iha now-abandoned Ml-12 
(V-12), which lifted loads of up to 88,636 lb during record 
attempts. It is believed to have a single main rotor/tail 
rotor configuration, with clamshell rear loading doors. 
Representatives of the MIi bureau have discussed their 
current involvement in heavy-lift helicopters with an 
eight-blade main rotor and a total installed power of 
around 25,000 shp. 

New MIi Naval helicopter 
The US M/1/rary Posture statement for FY 1979 con­

tained the remark: "Another new [Soviet] naval helicop­
ter is projected in Iha mid-1980s for ASW and reconnais­
sance roles. " No details were given. 
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Strategic Missiles 
SS-4 (NATO 'Sandal') 

First deployed in 1959, this is the medium-range ballis­
tic missile (MRBM) that precipitated the Cuba crisis 
three years later. Its development, via the earlier SS-3 
('Shyster'), drew heavily on wartime German V-2 tech­
nology. About 350 are thought to remain operational, 
mostly near the western borders of the Soviet Union but 
some east of the Urals, targeted on China. Replacement 
with SS-20s is being maintained at the rate of one every 
flvfl r1AYR, The age of the weapon svstem is Indicated by 
the fact that about 12 tractors with special trailers, and 
20 men, are needed to transport, erect, and fire the SS-4, 
Power Plant: one four-chamber RD-214 liquid-propel-. 

Jent (nitric acid/kerosene) sustainer: 163,142 lb thrust 
In vacuo. 

Guidance: inertial. 
Warhead: alternative nuclear (1 megaton) or high-

explosive 
Dlmenelons: length 77 ft O In, diameter 5 ft 7 in. 
Launch weight: 60,000 lb. 
Performance: max speed Mac.h 6.7, max range 1,200 

miles. 

SS-5 (NATO 'Skean') 
About 60 of these Intermediate-range missiles supple­

ment SS-4s and SS-20s in the 600-strong Soviet IRBM/ 
MRBM force. All are thought to be in the western USSR, 
some in silos. The SS-5 represented a further develop­
ment of the SS-3/SS-4 concept, with control by vanes 
acting on the motor exhaust rather than by external fins. 
Power Plant: single-stage liquid-propellant engine with 

four chambers. 
Guidance: inertial. 
Warhead: nuclear (1 megaton) . 
Dlmen■tona: length 80 ft O in, diameter 8 ft 6 in. 
Performance: max range 2,500 miles. 

SS-11 (NATO 'Sego') 
In the Fall of last year, about 580 of these 'light' ICBMs 

remained in their silos. Replacement of a proportion of 
the original force with new SS-17s appeared to have 
been completed: others continue to make way for SS-
19s. No photograph of an SS-11 has ever been identified. 
It is believed to be about 3 ft shorter than theSS-13, with 
no space between its liquid-propellant stages. Two ver­
sions remain operational: 

SS-11 Mod 2. Differs from now-retired Mod 1 in being 
fitted with penetration aids. Single re-entry vehicle, of 
slightly higher yield than that of the comparable US 
Minuteman, but considerably less accurate. 

SS-11 Mod 3. First operational Soviet missile with 
MRVs (three 300 kiloton), Tests began in 1969, and 
greater targeting flexibility and accuracy led to rapid de­
ployment: more than 60 emplaced. Range about 6,200 
miles. 

SS-13 (NATO 'Savage') 
In the Minuteman category, only 60 SS-13s are de­

ployed. 
Power Plant: three-stage solid-propellant. 
Guidance: inertial, offering CEP of 2 km (1 \14 miles). 
Warhead: nuclear (1 megaton). 
Dlmen■lons: length 66ft O In, max diameter 6ft 6 in (first­

stage skirt). 
Performance: range 6,200 miles. 

SS-X-16 
Production, testing, and deployment of the SS-X-16 

ICBM would have been prohibited under SALT II. It re­
mains to be seen whether non-ratification of the Treaty 
will lead to revival of the development programme, 
which created many problems for the USA in the past. 
For some time in the early stages, covered facilities at a 
Soviet test range impeded US ability to associate the 
SS-X-16 with a specific launcher. Relationship with the 
SS-20 meant that, by building and storing large numbers 
of SS-X-16 third stages, the Soviet Union would possess 
the means to converl all its SS-20 mobile IRBMs into 
ICBMs at any time, thereby Increasing greatly the inter­
continental force. Only solid-propellant missile among 
the new generation of Soviet ICBMs, the SS-X-16 is 
about the same size as the SS-13, which it was expected 
to repiace, with greater range and payload capacity. It is 
fitted with a post-boost vehicle (PBV, known in the US as 
a bus-type dispensing system), but was tested with only 
a single re-entry vehicle. The Department of Defense be­
lieves that, like the SS-20, the SS-X-16 could be deployed 
in land-mobile form. Its range is at least 5,000 miles. 

SS-17 (Soviet designation RS-16) 
Known in the Soviet Union as the RS-16, this two-stage 

"light" liquid-propellent ICBM (which the US designates 
SS-17) Is designed for cold launch. This means that It is 
"popped" out of Its silo by a gas generator before the 
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main booster motors are fired, As a result the silo Is not 
heavily damaged and could be reloaded, although this 
would be a slow process. Since 1975, a total of 150 SS-11 
silos have been modified to accept SS-17 missiles, of 
which deployment is believed to be complete. Two ver­
sions are operational, as follows : 

SS-17 Mod 1. With four 900 kiloton MIRVs, shaped for 
high-speed atmospheric re-entry to ensure greater 
accuracy. 

SS-17 Mod 2. With single large (5 megaton) re-entry 
vehicle, for capability against hard targets. 

DoD bel ieves that some of the silos modified for these 
and other modern Soviet ICBMs have been hardened to 
resist very high over-pressure. 
Dimensions: length 75 ft O in, max diameter 8 ft 6 in. 
Performance: range 6,200 miles with CEP of around 500 

m (0.3 mile). 

SS-18 (Soviet designation RS,20) 
Replacement of the SS-9 (NATO 'Scarp') with 308 of 

these cold-launched "heavy" two-stage liquid-propel­
lant missiles has been completed . Each has a greater 
throw-weight capability than any other Soviet or US 
ICBM, coupled with greater accuracy and flexibility than 
the SS-9 at the cost of a slightly reduced maximum 
range. Four versions have been Identified: 

SS-18 Mod 1. Some operational, each with single 18-
25 megaton warhead, for use against deep underground 
shelters. 

SS-18 Mod 2. Major current operational version, with 
eight to ten relatively large (2 megaton) MIRVs dis­
pensed by a post-boost vehicle (PBV) similar to that em­
ployed on the US Minuteman Ill and Poseidon missiles 

SS-18 Mod 3. Longer-range version, with single re­
ent,y vehl cle lighter and more accurate than that of Mod 
1, which It mey.1,Jlllmetely replace. Crew trai ning launch• 
es began ln Feoruery 1978. C!:P better then 590 ft 
achieved in trials. 

SS-18 Mod 4. Press reports have suggested that this 
new version has been tested with 14 payloads. Four of 
these must have been decoys or other penetration aids, 
as no more than ten warheads have been tested on an 
SS-18, according to the Soviet authorities who agreed 
under SALT II not to exceed this number If the treaty 
were ratified. 
Dlmenelons: length 118 ft O in, max diameter 10 ft O in. 
Performance: range Mod 1 and 3, 6,500 miles, Mod 2 

5,750 miles. 

SS-19 (Soviet designation RS-18) 
Like the SS-17, the SS-19 is rated as a "light" ICBM, 

and is replacing older SS-11s, It is a hot-launched two­
stage liquid-propellent missile, with a range of 6,300-
6,900 miles. Being longer than the SS-11 and SS-17, it 
requires more extensive modification to existing silos in 
which it is emplaced; yet at least 300 are already oper­
ational. This lends weight to DoD's belief that the 
SS-19's combination of accuracy and yield makes it the 
most capable of the current generation of Soviet ICBMs, 
although It carries fewer re-entry vehicles than the SS-18 
Mod 2. Testing began in 1974, leading to rapid deploy­
ment of the SS-19 Mod 1, with e MIRVed payload of six 
re-entry vehicles (each 550 kilotons yield). A Mod 2 ver­
sion, with a single large (5 megaton) re-entry vehicle, has 
been tested. Under the terms of SALT II, all SS-17, SS-18, 
and SS-19 silos would have counted as MIRVed missile 
launchers, since these ICBMs have been tested in a 
MIRV mode. 

SS-20 
This mobile solid-propellant IRBM, which consists of 

the first two stages of the SS-X-16 ICBM, represents the 

SS-4 (NA TO 'Sandal') 

SS-5 (NA TO 'Skean') (Tass) 

SS-13 (NA TO 'Savage') 
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AS-3 (NATO 'Kangaroo') 

AS-4 (NA TO 'Kitchen') missile on Tu-22M!Tu-26 

Two AS-6 (NATO 'Kingfish') missiles on Tu- 16 (JASDF) 
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Artist's impression of AS-2 (NA TO 'Kipper') 
leaving Tu-16 /aunch aircraft 

AS-5 (NATO 'Kett') missiles on Tu-16 
of Egyptian Air Force 

most formidable Soviet threat to NATO nations In West­
ern Europe. It would not, however, have been subject to 
any restrictions under SALT II, as Its range Is less than 
5,500 km (3,417 miles). About 160 had been deployed by 
the Fall of 1980, each with a MIRVed payload of three 
re-entry vehicles (yield of each 150 kilotons). CEP is re­
ported to be about 2,500 ft when the SS-20 Is fired from 
its tracked carrier/launcher at a pre-surveyed site, and 
the vehicle offers a multiple reload capability. 'Eventual 
force total is expected to be 300/400 plus reloads. SS-20s 
could reach the Aleutian Islands and western Alaska 
from present and likely deployment areas in the eastern 
USSR, but could not reach the contiguous 48 States, 

New ICBMs 
Now that America has not ratified the SALT II agree­

ment, It remains to be seen whether or not the Soviet 
Union will step up the development of new missiles. The 
FY 1979 DoD Report stated: "The Soviets have a fifth 
generation of ICBMs in development, estimated to con­
sist of four missiles. Flight testing of one or two of these 
missiles could begin at any time, with the others follow­
ing by the early 1980s." SALT II would have limited each 
party to flight testing and deploying a single new type of 
ICBM in the "light" category (i.e., not more than the 
launch weight of the SS-19). The Soviet Union would 
have had to choose, for example, between: (a) replacing 
the MIRVed SS-17 (4 warheads) and SS-19 (6 warheads) 
with a 10-warhead light ICBM, or (b) replacing the SS-11 
with a single-warhead light ICBM that differed substan­
tially from the SS-11 , It could not have done both. 

AS-3 (NATO 'Kangaroo') 
When comparing the range of Soviet air-to-surface 

and submarine-launched cruise missiles with their US 
counterparts, it is important to remember that the Soviet 
requirement for long range is minimal, Fifty-five impor­
tant US cities with some 74,000,000 inhabitants are with­
in 530 miles (850 km) of the 100 fathoms depth curve in 
the Atlantic and Pacific Oceans. Only six of the major 
cities in the Soviet Union, with some 2,200,000 people, 
are located within a similar distance of the 100 fathoms 
depth curve. There is, however, no doubt about Soviet 
capabil ity to develop a strategic cru ise missile if ii were 
required. Largest current Soviet air-to-surface missile is 
the AS-3, which resembles a sweptwing jet fighter in size 
and configuration, and was displayed for the first time 
under its Tu-95 carrier aircraft on Aviation Day 1961. II is 

known still to be operational with alternative nuclear (1 
megaton) or high-explosive (5,070 lb) warhead on about 
75 Tu-95 'Bear-B' and 'C' bombers. 
Guidance: initial beam-riding; subsequent pre-pro-

-grammed flight under autopilot control. 
Dimensions: span 30 ft O In, length 48 ft 11 in. 
Weight: 24,250 lb. 
Per1ormance: max speed Mach 1.8, range 400 miles. 

AS-4 (NATO 'Kitchen') 
Developed as a stand-off weapon for the Tu-95 and 

Tu-22 strategic bombers, and now carried also by the 
variable-geometry 'Backfire', the AS-4 was first seen on 
a singleTu-22 ('Bllnder-B') In 1961. Most of the 22Tu-22s 
which participated in the 1967 Aviation Day display at 
Domodedovo carried an AS-4, semi-submerged in the 
fuselage, and production by 1976 was stated by the UK 
Defence Min ister to be around 1,000. The missile, which 
has been seen in more than one form, has an aeroplane 
configuration, with stubby delta wings and cruciform tail 
surfaces. Propulsion is believed to be by liquid-propel­
lant rocket motor. Alternative nuclear (1 kiloton) or high­
explosive warheads can be assumed. 
Guidance: inertial, with infra-red terminal homing. 
Dimensions: span 9 ft 10 in, length 37 fl 0 in. 
Weight: 13,225 lb. 
Performance: max speed above Mach 2, range 185 miles 

at low altitude. 

AS-6 (NATO 'Kingfish') 
First sighting of this air-to-surface missile was by the 

pilot of e Japan Air Self-Defence Force F-86F, in late De­
cember 1977. When scrambled to Investigate a Tu-16 
('Badger') flying 50 miles to the north of the Noto Penin­
sula, he was able to photograph the aircraft which was 
carrying a 'Kingfish' under its port wing. The missile has 
a cylindrical body with ogival nose; two short-span, 
long-chord wings; and a cruciform tail unit with folding 
ventral fin. Propulsion is said to be by liquid-propellant 
rocket motor, with inertial midcourse guidance, and ac­
tive radar terminal homing, giving an exceptional degree 
of accuracy, Primary carrier was expected to be the vari­
able-geometry 'Backfire'; there has been no evidence of 
this, but a Tu-16 was photographed near Japan in early 
1980 with a 'Kingfish' under each wing. 
Dimensions: span 8 ft 21/2 in , length 34 ft 6 in. 
Per1ormance: max speed Mach 3, range 135 miles at low 

altitude. 

Airborne and Tactical Defence Missiles 

AS-2 (NATO 'Kipper') 
First seen 20 years ago, at the 1961 Aviation Day dis­

play, this aeroplane-configuration missile, with under­
slung turbojet engine, was described by the commenta­
tor at Tushino as an anti-shipping weapon. Radar is car­
ried in the nose of the Tu-16 carrier aircraft, and guid­
ance is believed to comprise initial beam-riding, subse­
quent pre-programmed flight under autopilot control, 
and infra-red terminal homing. A 2,200 lb high-explosive 
warhead is fitted. 
Dlmen1lon1: span 16 ft O in, length 31 ft O in. 
Weight: 9,260 lb. 
Per1ormance: max speed Mach 1.2, range 130 miles. 

AS-5 (NATO 'Kelt') 
According to the UK Minister of Defence, well over 

1,000 AS-5s had been delivered by the Spring of 1976. 
About 25 were used operationally during the October 
1973 war between Israel and the Arab states, when 
Tu-16s from Egypt launched them against Israeli targets. 
Only five eluded the air and ground defences, to hit a 
supply depot and two radar sites In Sinai. 

The transonic AS-5 has a similar aeroplane-type con­
figuration to that of the turbojet-powered AS-1 ('Ken­
nel') which It superseded. The switch to liquid rocket 
propulsion eliminated the need for a ram air l~take, and 

permitted the use of a larger radar inside the hemispher­
ical nose fairing . Guidance is said to be by autopi lot on a 
pre-programmed flight path, with radar terminal homing 
which can be switched from active to passive as re­
quired. A 2,200 lb high-explosive warhead is standard. 
Dimensions: span 15 fl O in. length 31 ft O in. 
Per1ormence: max speed Mach 1.2 at 30,000 ft, Mach 0.9 

at low level, max range 200 miles 

AS-7 (NATO 'Kerry') 
Nothing is known about this tactical air-to-surface 

guided missile, except that it is carried by the Su-24, and 
other Soviet close support aircraft. It is said to have a 
radio command guidance system, to weigh about 2,650 
lb, and to have a range of 6.2 miles. 

AS-X-9 
A reported anti-radiation missile, with a range of 50-

56 miles, to arm the Su-24 ('Fencer'). 

AT-2 (NATO 'Swatter') 
ThJs standard Soviet anti-tank weapon formed the 

original missile armament of the Ml-24 ('Hind-A and D') 
helicopter gunship, and is carried by the 'Hip-E' version 
of the Mi-8. 'Swatter' is steered in flight via elevons on 
the trailing-edges of its rear-mounted cruciform wings, 
and embodies terminal homing. 
Dlmenalons: span 2 ft 2 in, length 2 ft 11 ½ in. 
Weight: 55 lb. 
Performance: cruising speed 335 mph, range 985-

7'220 ft. 

AT-3 (NATO 'Sagger') 
In conformity with the Soviet practice of not supplying 

advanced equipment on Its export aircraft, the wire­
guided 'Sagger' replaces 'Swatter' on the 'Hip-F' version 
of the Mi-8, as well as arming the Polish-bu ilt Mi-2. 
Dimensions: span 1 ft 6 in, length 2 ft 10¼ in. 
Weight: 25 lb. 
Per1ormance: speed 270 mph, range 1,650-9,850 ft. 

AT-6 (NATO 'Spiral') 
Unlike previous Soviet helicopter-launched anti-tank 

mlealles, 'Spiral' does not appear to have a surface-
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launched application. Few details are yet available, ex­
cept that ii Is tube-launched, and homes on targets Illu­
minated by a laser designator. It equips the 'Hind-E ' ver­
sion of the Mi-24, and Is said to have a range of 4.3 lo 6.2 
mi les. 

AA-1 (NATO 'Alkali') 
First Soviet air-to-air missile to become operational , 

'Alkali' equipped the older generation of PVO-Strany In­
terceptors, such as the Su-9 and all-weather versions of 
the MiG-19, and can be expected to disappear from ser­
vice soon. II has a solid-propellant rocket motor and IIJ­
band semi-active radar guidance system. 
Dlmenalona: length 6 ft 2 in, body diameter 7 in, wing 

span 1 ft 10'¥4 in . 
Weight: 200 lb. 
Performance: range 3.7 to 5 miles. 

AA;2 (NATO 'Atoll ') 
Designated K•13A In tho USSR, 'Atoll ' is the Soviet 

counterpart to the Amerlcari Sidewinder 1A (AIM-9B), to 
which It Js almost Identical In size, configuration, and 
Infra-red gulcfance. ll has·long been standard armament 
on home and export versions of the MIG-21, and Is car· 
rled by export models of tha MIG·23 and Sukh.ol Su-22. A 
solld•piopellant rocket motor Is 111ted. 
Dlmen1lon1: length 9 ft 2 In, body diameter 4.72 In. lln 

span 1 ft 8'¥4 in . 
Weight: 154 lb. . 
Performance: cru ising speed Mach 2.5, range 3 to 4 

miles. 

AA-2-2 (NATO 'Advanced Atoll') 
The multi-role versions of the MiG-21 (NATO 'Flshbed­

J, K, L, and N') can carry a radar homing version of 'Atoll' 
on the outer stores pylon under each wing , in addition to 
a standard infra-red homing 'Atoll' on the inboard pylon. 
The radar version is known as 'Advanced Atoll' . 

AA-3 (NATO 'Anab ') 
The UK Ministry of Defence estimates production of 

this solid-propellant air-to-air missile as being "in the 
thousands". It was first observed as armament of the 
Yak-28P all-weather fighters which took part in the 1961 
Aviation Day display at Tushino. Subsequently, It be­
came standard on the Sukhol Su-11 and Su-15 intercep­
tors Far.h Rirr.rRft normally carries one 'Anab' with an 
1/J-band semi-active radar seeker and one with an infra­
red homing head. 
Dlmenelons: length 13 ft 5 In (IR) or 13 ft 1 in (SAR), body 

diameter 11 in, wing span 4 fl 3 in . 
Performance: range over 10 miles. 

AA,5 (NATO 'Ash') 
Several thousand of these large air-to-air missiles 

have been produced as armament tor the I u-l!lli-' Inter­
ceptors of PVO,Stre~y, The version with infra-red hom­
ing head Is normally oarrlacJ 0 11 lh~ i11uuard pylon under 
each wing ol the Tu-28P. with an IIJ-band semi-aotlve 
radar homing version on each outboard pylon. 
Dlmenalons: length 18 ft O In (IR) or 17 fl O in (SAR). 
Performance: range 18.5 miles. 

AA-6 (NATO 'Acrid ') 
This is the air-to-air missile that was identified during 

1975 as one of the weapons carried by the 'Foxbat-A' 
interceptor version of the MiG-25. Its configuration is 
simi lar to that of 'Anab' but it is cons iderably larger. 
Photographs suggest that the version of 'Acrid ' with an 
Infra-red homing head is normally carried on each in­
board underwing pylon, with a radar-homing version on 
each outer pylon. The wingtip fa irings on the fighter, 
different in shape from those of 'Foxbat-B', are thought 
to house continuous-wave target illuminat ing equ ip­
ment for the radar-homing missiles. 
Dlmenelon: length 20 ft O in (radar version). 
Performance: range at least 23 miles. 

AA-7 (NATO 'Apex') 
This long-range air-to-air missile Is one of the two 

types known to be carried as standard armament by in­
terceptor versions of the MiG-23, and Is reported to be an 
alternative weapon for the MiG-25. No details are avail­
able, except that 'Apex ' has a solid-propellant rocket 
motor. It is likely to ex ist in both Infra-red and radar­
homing versi ons. The foll owing data should be regarded 
as provisional: 
Dlmenelona: length 14 ft 1 ¼ in, body diameter 9.4 In, 

wing span 3 ft 5½ In. 
Weight : 705 lb. 
Performance: range 17 miles. 

AA-8 (NATO 'Aphid') 
Second type of missile carried by the MIG-23, 'Aph id' 

is a close-range solid-propellant weapon with infra-red 
homing guidance. 
Dimension■ : length 6 ft 6:Y, in, body diameter 5.12 in , 
Weight: 121 I b. 
Performance: range 3,5-5 miles. 

AA-X-9 
The missile known In the West as AA-X-9 ls reported to 

have achieved successes against simu lated cruise mis­
siles, after 'look-down/snap-down' launch from a mod­
ified MiG-25 interceptor. No details are yet available. 

Surface-to-Air Missiles 
ABM-1 (NATO 'Galosh') 

In a so far unexpla ined surprise move, the Soviet 
Union deactivated half of the 64 operational launchers of 
its 'Galosh' ABM (anti-ball istic missile) defence system, 
which were deployed around Moscow, during 1980. 
Under the terms of the SALT I agreement, the USA and 
USSR were each permitted a total of 100 ABMs on 
launchers for the defence of their national capital and 
100 more for defence of an ICBM launch area. ABM de­
ployment was further reduced to one site for each coun­
try at the Moscow Summit meeting of late JUne and early 
July 1974. The 64 'Galosh' sites were considered to be 
capab le of protecting Moscow adequately against small 
attacks using unsophisticated missiles without penetra­
tion aids; but no attempt was made to add the other 36 
launchers to the system, although Soviet ABM R&D has 
been continued at a high priority. It is possible, there­
fore, that the present launcher deactivation may be a 
prelude to updating of the system, of which few details 
have ever been released . Missiles purported to be 
'Galosh' have been paraded through Moscow, Inside 
containers with one open end, on frequent occasions, 
since 1964. No details of the missile could be discerned, 
except that the first stage has four combustion cham­
bers. A single nuclear warhead is fitted . Missile range is 
said to be over 200 miles. 

SA-1 (NATO 'Guild') 
Thia missile was first displayed in a Moscow military 

parade on November 7, 1960. Although subsequently re-
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ported to be deployed as a standard ant!•alroralt 
weapon. It took no fu rt her part In Iha regular Moscow 
parades unUI 1988, when It appeared on May Day. The 
SA-1111 not thoughtto hove been supplied to any counlry 
outside the USSR, and its phase-out there has probab ly 
started. 
Dlmenelona: length 39 ft O in, body diameter 2 fl 3½ in. 
Performance: range 20 miles. 

SA-2 (NATO 'Guideline') 
This missile is a standard anti-aircraft weapon in about 

20 countries. It was used extensively in combat in North 
Vietnam and the Middle East, and has been improved 
through eevoral versions as a result ol experience 
gained. One variant. first exhi blted In Moscow In Novem­
ber 1987, has an enlarged, white-painted warhead with­
out the usual small canard surfaces. It was claimed lo be 
far more effective than earlier versions, and may have a 
nuclear warhead. About 3,500 SA-2 launchers are 
thoughl to remain operational in the Soviet Un ion, 
although the number declines annually. Data for the 
standard export version: 
Power Plant: liquid-propellant sustainer, burning nitric 

acid and hydrocarbon propellants; solid-propellant 
booster. 

Guidance: automatic radio command, with radar track­
Ing of target. Some late versions employ terminal 
homing. 

Warhead: normally high-explosive, weight 288 lb. 
Dlmen,lone: length 34 ft 9 In, body diameter 1 ft 8 in, 

A T-3 (NA TO 'Sagger'), as carried by Mil Mi-8 and Mi-2 

AA-2 (NA TO 'Atoll') on MiG-21 (Denis Hughes) 

ABM-1 (NA TO 'Ga losh') missile in transporter 

SA-2 (NA TO 'Guideline') (Tass) 
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SA-3 (NA TO 'Goa') (Tass) 

SA-4 (NA TO 'Gane/') (Tass) 

SA-5 (NA TO 'Gammon') (Tass) 

SA-6 (NA TO 'Gainful') (Tass) 

SA-8 (NA TO 'G ecko') (Novosli) 

SA-9 (NA TO 'Gaskin') (Tass) 

116 

wing span 5 fl 7 in. 
Launching weight: 5,000 lb. 
Performance: max speed Mach 3.5, slanl range 25 miles, 

effective ceiling 60,000 IL 

SA-3 (NATO 'Goa') 
Soviet counterpart of the American HAWK, the SA-3 is 

deployed in increasing numbers by the Soviet Union, its 
allies , and friends as a mobile low-altilude syslem to 
complement the medium/high-altilude SA-2. As the 
SA-N-1, it is also the most widely-used surface-to-air 
missile in the Soviet Navy, fired from a roll-stabilised 
twin-round launcher. 
Power Plant: two-slage solid-propellant. 
Guidance: radio command, with radar terminal homing, 
Warhead: high-explosive, weight 132 lb. 
Dimensions: length 22 ft O in, body diameter 1 ft 6 in, 

wing span 4 ft O in. 
Launching weight: 1,323 lb. 
Performance: max speed Mach 2, slant range 21 .75 

miles, effective ceiling 49,200 ft. 

SA-4 (NATO 'Ganef') 
Ramjet propulsion gives this anti-aircraft missile a 

very long range. Its usefulness is further enhanced by Its 
mobility, as it is carried on a twin-round tracked launch 
vehicle wh ich is itself air-transportable in the An-22 mili­
tary freighter. The SA-4 was first disp layed publicly in 
1964, and is a standard Soviet weapon for defence of 
combat areas. It is repo rted to be operational also with 
the East German and Czech forces. 
Power Plant: ramjet sustainer; four wrap-around 

solid-propellant boosters. 
Guidance: radio command. 
wa,head: high-explosive. 
Dimensions: length 28 ft 101/2 in , body diameter 2 ft 8 In, 

wing span 7 ft 6 in. 
Launching weight: 3,975 lb. 
Performance: slant range 43 miles, effective ceiling 

80,000 ft , 

SA-5 (NATO 'Gammon ') 
There Is reckoned to be a total of 12,000 missiles on 

10,000 surface-to-air missile launchers operational at 
1,200 fixed sites throughout the Soviet Union, However, 
deactivation of SA-2 sites has been under way for some 
time, at a slightly faster rate than the commlsslo•ning of 
new SA-3 and SA-5 sites. The SA-5 is described by the US 
Department of Defense as providing long-range, 
high-altitude defence for Soviet targets, and about 1,200 
are deployed. Suggestions of a possible ABM capability 
were denied during the SALT II talks. 
Power Plant: two-stage solid-propellant, possibly with 

terminal propulsion for warhead. 
Guidance : radar homing. 
Dimensions: length 54 ft O in, body diameter 2 ft 10 In, 

wing span 12 ft o in . 
Performance: max speed above Mach 3.5, slant range 

155 miles, effective ceiling 95,000 ft. 

SA-6 (NATO 'Gainful') 
This mobile low-altitude weapon system took an unex­

pectedly heavy toll of Israeli aircraft during the October 
1973 war. Its unique Integral all-solid rocket/ramjet pro­
pulsion system was a decade in advance of comparable 
Western technology, and the US-supplied ECM equip­
ment which enabled Israeli aircraft to survive attack by 
other missiles proved ineffective against the SA-6. First 
shown on its three-round tracked transporter/launcher, 
in Moscow, in November 1967, the missile has since 
been produced in very large quantities. Export models 
have been acquired by Bulgaria, Czechoslovakia, Egypt, 
Hungary, Iraq, Libya, Mozambique, Poland, Syria, and 
Vietnam. 
Power Plant: solid-propellant booster. After burnout, Its 

empty casing becomes a ramjet combustion chamber 
for ram air mixed with the exhaust from a solid-propel­
lant gas generator. 

Guidance: radio command; semi-active radar terminal 
homing. 

Warhead: high-explosive, weight 176 lb. 
Dimensions: length 20 ft 4 in, body diameter 1 ft 1.2 in. 
Launching weight: 1,212 tb . 
Performance: max speed Mach 2.8, range 22 miles, 

effective ceiling 59,000 ft. 

SA-7 (NATO 'Grail') 
This Soviet counterpart of the US shoulder-fired, 

heat-seeking Redeye first proved its effectiveness in 
Vietnam against slower, low-flying aircraft and helicop­
ters. It repeated the process during the 1973 Arab-Israeli 
war, despite countermeasures, including the use of de­
coy flares, and deflect Ing upward the exhaust of hcllcop• 
te,is, In addition to being a standard weapon througho.ut 
the Wa,saw Pact forces, It-has been supplied to about 20 
ether nations, and to various guerrilla/terrorist move­
ments. Designed for use by infantry, the SA-7 is also car­
ried by vehicles, including ships, in batteries of four, six, 
and eight, for both offensive and defensive employment, 

with radaratmlng. An uprated version hos a more power­
lul motor. giving higher speed and an effective ceiling of 
about 14,000 II. /Dota for basic vorsfon .) 
Power Plant: soild-propellant booster/sustainer. 
Guidance: infra-red homing with filter to screen out de 

coy flares. 
Warhead: high-explosive, weight 5.5 lb. 
Dimensions: length 4 ft 5 in, body diameter 2.75 in. 
Performance: max speed Mach 1.5, slant range 2.25 

miles, effective ceiling 5,000 ft. 

SA-8 (NATO 'Gecko') 
First displayed publicly during the parade through 

Moscow's Red Square on November 7, 1975, this short­
range, all-weather surface-to-air weapon system has 
much in common with the European Roland. Missile 
config uration Is conventlonal, with canard loreplane 
control surfaces-and fixed tatt-llns. Fire control equ ip­
ment and quadruple launcher are mounted on a rotat ing 
turret , carri8':l by a new th rae-axleslx-whool amphibious 
vehicle. Surveillance radar, with an estimated range of 
18 miles, folds down behind the launcher, enabling the 
weapon system to be airlifted by Soviet transport air­
craft. The tracking radar is of the pulsed type, with an 
estimated range of 12-15 miles. The SA-8 is believed to 
use the same missile as the well-established but enig­
matic naval SA-N-4 system. Each vehicle carries a total 
of about 8 missiles . 
Power Planl : probab ly duat-thr.ust solid-propellant, 
Guidance: command guidance by proportional naviga-

tion, Possible Infra-red terminal homing. 
WaIhud: hfgh•explcslvo, about 90-110 lb weight. 
Olmen,lons: length 10 116 In, bodydtamoter 8.25 ln. 
Performance: range up to 5 miles. 

SA-9 (NATO 'Gaskin') 
This,weapon system comprises a BRDM-2 amphibious 

vehicle, ca rry ing a box launcher for two pairs of missiles 
described as uprated SA-7 'Grails'. The launcher rests 
flal on the rear of the vehicle when not required to be 
ready !or launch. Range of the missile is approximately 5 
miles. 

SA-10 
If all reports emanating from the US press are to be 

believed, this is the weapon that sealed the fate of the 
B-1, in the bomber's original form, and threatens the 
vlabllity of cruise missiles. A single-stage rocket motor is 
said to accelerate the SA-10 at 100g to a cruising speed 
of Mach 6. A range of up to 31 miles in the 1,000-16,500 
ft height band is suggested, with active radar terminal 
homing. Reported dimensions are a length of 23 ft and 
body diameter of 17.7 in. Predicted IOC varies from 
'about now' to the mid-1980s. Full deployment Is likely to 
be protracted, as the DoD considers that an effective 
antl-ALCM defence system would need between 500 and 
1,000 sites, each with ten launchers, and would cost $50 
billion if manufactured in the US. 

SA-11 
This new weapon system comprises a three or four-rail 

launch vehicle for Mach 3 radar-guided missiles with a 
reported ability to deal with targets at altitudes between 
80 and 49,000 fl, at ranges up to 12 miles. SA-11s are said 
to be deployed already alongside SA-6s, and may repre­
sent an improved version of the latter. 

New Infantry SAM 
To overcome the limitations of shoulder-fired, infra­

red homing missiles like the SA-7, the Soviet Union has 
been developing improved infantry SAMs for some 
years. One type, of which deployment may have started, 
is believed to use a laser beam for beam riding guidance. 

SA•N-1 (NATO 'Goa') 
Ship-launched variant of SA-3. 

SA-N-2 (NATO 'Guideline') 
Ship-launched version of SA-2. On cruiser Dzerzhin­

skl only. 

SA-N-3 (NATO 'Goblet') 
The twin-round surface-to-air missile launchers fitted 

to many of the latest Soviet naval vessels, including the 
carrier/cruisers Kiev and Minsk, helicopter cruisers 
Moskva and Leningrad, and Kara and Kresta II cruisers, 
carry a new and more effective missile than the SA-N-1 
('Goa'), Known as the SA-N-3, this could be similar to the 
SA-6. 

SA•N-4 
Litt le is known about this naval close-range sur­

face-to-air weapon system, although SA-N-4 installa­
tions are operational on eight classes ol ships of the 
Soviet Navy , Tha retrac1able twin-round 'pop-up' 
launch et is housed Inside e bin on deck. The missiles are 
similar to those used in the land-based mobile SA-8 sys­
tem. 
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A Partnership 
of Long Standing 

Bedek knows the F-4 Phantom. 
Total Phantom support at a single 
site: Bedek Aviation is the best­
equipped. most knowledgeable 
maintenance facility in Europe and 
the Middle East. 
For more than a decade. Bedek has 
been supporting the F-4 Phantoms 
of the Israel Air Force in depot-level 
maintenance, overhauling J-79 
engines. components and avionics. 
Bedek has a skilled workforce of 
4,000 engineers and technicians­
and decades of experience serving 
the world's air carriers as well as the 
Air Forces of Israel and other 
countries, including the U.S.A. 

Bedek is approved by many of the 
world's National Aviation Authorities: 
Israel's CAA. the United States'FAA 
Federal Republic of Germany's LBA. 
United Kingdom's CAA. 
Working with the USAF for many 
years, we understand the USAF 
contracting process and are familiar 
with the Engineering Change Proposal 
(ECP) and Technical Order (TO) 
Implementation procedures. Our 
Quality Assurance fully conforms to 
MIL-O-9858A. 
For the US Air Force, working with 
Bedek makes good sense. Bedek's 
convincing performance on previous 
USAF contracts, its proximity to US 
bases in Europe and the Mideast. 
and an on-site USAF-Office are 
advantages not to be ignored. 

Bedek knows Phantoms. 

ISRAEL AIRCRAFT INDUSTRIES LTD 
BEDE/( AVIATION DIVISION 

Qualified by McDonnell Douglas 
and General Electric. 

Ben Gurion International Airport, Israel. 
Tel 973111, Telex: ISRAVIA 031102. 031114, 
Cables: ISRAELAVIA 
New York: 
Israel Aircraft Industries International Inc. 
50 West 23rd Street N. Y 10010. 
Tel : (212)6204400. Telex: ISRAIR 125180 
Brussels: 
cl o Israel Embassy, 50 Ave. des Arts. 
Tel :5131455. Telex:62718 ISRAVI b. 





___ Scwiet_· _J\erospace Almanac 1981 
Will the lure of controlling Middle East oil be too much for the Russian bear to resi st? 

ive Di 
Saudi 

BY DR. PETER VAN NEMAN AND MARTIN JAMES 

FEW event would more ub tantially hift the world 
balance of power than the emergence of a pro-Soviet 

regime in Saudi Arabia, site of the world's largest oil 
reserves and a bulwark of American Middle East policy . 
The USSR is quite aware of this. Three times since 
January 1978, the Soviet Union has rapidly deployed its 
combat forces and tho ·e of its proxies on the borders of 
Saudi Arabia. By seizing Afghanistan the USSR has cut 
in half the distance from its border to Saudi Arabia. The 
Soviet Union is well on its way to developing the 
world's first rapid deployment force and is in the pro­
cess of acquiring facilities to service it throughout the 

Percent of Western OD From the Persian Oulf 

France 
Jafl)a·n 
United Kingaom 
West Germany 
United States 

87% 
75% 
57% 
:34% 
14% 

world. Such facilities are available in the Middle East 
and Africa. In fact, the Soviets have tested the facilities 
in combat in Ethiopia, a neighbor of Saudi Arabia. 

Early in 1978 , the USSR executed the large t rapid 
deploy ment in it hi tory, using proxy troop and elite 
element of the Soviet military machine to ma h an in­
vasion of Ethiopia, providing an extraordinary demon­
stration to the world of its ability and willingness to pro­
tect a vulnerable ally far from the Soviet border. It was 
an especially poignant drama for America's Middle 
Eastern allies, since the United States displayed neither 
the ability nor will to deploy such a force, even in an area 
so vital to its national security. 

In August 1979, the USSR carried out an equally omi­
nous two-week airlift exercise-ferrying Soviet combat 
troops to its client states, Ethiopia and South Yemen, 
southwestern neighbors of Saudi Arabia. Two Soviet 
elite armies could be airlifted to Saudi Arabia in thirty­
six to seventy-two hours. The importance of this exer~ 
cise to the Soviets was underlined by the visit of Soviet 
Prime Minister Alexi Kosygin to Ethiopia and South 
Yemen immediately following the maneuvers. 

In early 1980, the Saudis observed a third series of 
events which they considered even more threatening 
than the invasion of Afghanistan. In January, dozens of 
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Soviet generals and hundreds of Cuban troops flew into 
South Yemen and Ethiopia. In February, 1,000 Cubans 
passed through the Suez Canal, according to Egyptian 
sources. There were already 400 Russian technicians in 
South Yemen, a skeleton staff of one paratroop brigade, 
and a communications and intelligence installation. In 
addition, some analysts estimate as many as 7,000 East 
Germans and 8,000 Cubans were already there-in 
short, facilities to receive a rapid deployment force. 

The outlines of Soviet initiatives designed to facilitate 
the emergence of a more pro-Soviet regime in Saudi 
Arabia now appear to be crystallizing with extraordi­
nary rapidity. The evidence indicates the USSR is pre­
paring to employ the whole range of its foreign policy 
in trumenls to achieve this objective. The most impor­
tant new instrument is a proxy rapid deployment 
force-the first in history. Initially in Angola, then in 
Ethiopia and South Yemen, and now in Afghanistan, the 
USSR has demonstrated the will and capability 
(whenever the costs, risks, and benefits justify it) to 
rapidly deploy proxy military forces to enhance its polit­
ical and economic objectives . The mere availability of 
such an instrument creates all sorts of opportunities to 
enhance Soviet influence. 

In the short run, a dramatic shift in Saudi policy seems 
unlikely, but even minor changes could have profound 
repercussions for the West. Saudi oil policy consistently 
keeps the lid on already soaring OPEC oil prices. The 
willingness of its rulers to continue producing more than 
they would like to produce might diminish under Soviet 
pressure. The Saudis might eventually begin selling 
large quantities of oil to the USSR at favorable prices. 
The evidence indic~tes the USSR has already 
approached the Saudis seeking cheap oil to ameliorate 
the embryonic Soviet energy crisis. In addition, the 
Saudis help finance many Western efforts to contain the 
USSR, such as the airlift of troops to repel the invasion 
of Zaire in 1978. The Saudis gave $30 million to help 
neighboring Oman resist a Soviet-supported uprising. 
Similar ventures might be curtailed by Russian pres­
sures. 

It appears that long-range Soviet strategy is to encir­
cle Saudi Arabia with clients protected by its rapid de­
ployment force, and then to gradually subvert Saudi sta­
bility. In the interim, the USSR seeks to mitigate Saudi 
support for Western policy initiatives in the Middle East 
and elsewhere, as well as to gain access to Saudi oil re­
serves. The demonstrated effectiveness of Soviet mili-
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Saudi 
Soviet 

Soviet-Saudi Oil* 

Reserves 
166 
67 

Production: 1979 
9.5 

11.9 

• All figures are ,n billion barrels of oil The USSR is the world's largest producer 
wilh Saudi Arabia second but the Saudis have the largest reserves 

tary power considerably enhances the prospects for 
these Soviet diplomatic and economic initiatives. 

The Soviet Target: Saudi Oil 

The need for oil is a vital Soviet national security in­
terest. The USSR employs its vast network of shipping 
companies, banks, and multinational corporations-all 
owned and controlled by the Soviet state-to sell oil for 
foreign exchange to buy needed Western technology to 
explore for more oil. 

The USSR is the world's largest oil producer. It sold 
129,000,000 barrels to Italy, Austria, and Germany in 
1979. Its control over the bloc of satellite states on its 
western borders depends to some extent on its ability to 
supply them with oil. 

Of course, its own sagging economy is also heavily 
dependent upon oil. Although there is some con­
troversy, most analysts agree that the USSR is facing its 
own energy crisis. Thus access to foreign oil is much 
more urgent than it was when the Soviets were merely 
buying to resell and earn foreign exchange. The Soviet 
Union is more likely to take greater risks when it needs 
the oil for its own use. This helps explain its aggressive, 
multifaceted approach to Saudi Arabia. 

While the development of a rapid deployment force 
could be attributed to preparations for severing Western 
and Japanese access, it is more likely that the short-term 
motivation for the rapid deployment force is to provide 
political leverage that will facilitate access for its own 
use. 

Of course, such capabilities can alternately serve as 
an instrument for denying or restricting access. Sabo­
tage would deny the Soviets access also, and thus has 
limited utility. But the political leverage provided by a 
demonstrably effective rapid deployment force could 
affect oil pricing policy, persuading sellers like Saudi 
Arabia to lower the price to the USSR and raise it to 
Western buyers. Informally the Soviets have already 
sought to trade aid in constructing oil refineries for 
cheap Saudi oil. 

The shortage of oil in the USSR has forced it to in­
struct its Eastern satellites to purchase more oil from 
OPEC, thus diminishing Soviet control over an area it 
considers vital to its national security. Easy, cheap ac­
cess to OPEC oil might enable the Soviets to resell to 
Eastern Europe at favorable prices for the satellites, 
while the USSR earns a profit and retains its chief eco­
nomic leverage over its Eastern empire. Some reports 
indicate that the USSR offered extra oil allotments to 
East Germany for its help in Yemen, Ethiopia, and 
Angola. 

Some Swedish analysts argue that the USSR possess­
es twice the oil reserves generally estimated, but even 
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they agree that it will be costly to extract and unavail­
able for as long as ten years. In the interim the USSR 
must go to OPEC. 

Thus, while there is considerable debate over the ex­
tent of Soviet oil reserves , there is no doubt that oil is 
becoming increasingly costly to extract from the frozen 
Siberian tundra. So, for the short run, it appears that the 
USSR is seeking greater access to cheaper Middle East 
oil. Its covert approaches to Saudi Arabia and Iran re­
flect this. Simultaneously, the USSR is aspiring to ener­
gy self-sufficiency, and its wild.cat oil explorers are 
spreading across Siberia in search of new reserves, such 
as the enormous deposits at Samotlar. 

In the interim decade of the '80s-the time required to 
develop new reserves if they are found-Soviet strategy 
is to pressure oil-producing nations of the Third World 
for supplies at favorable prices. The Soviet/proxy mili­
tary exercises in Africa reflect this strategy. That is one 
reason why Soviet military involvement in Africa has 
been in oil-producing states such as Angola, Nigeria, 
and Libya. The Ethiopian intervention was directly 
across the Red Sea from the main Saudi industrial com­
plex. 

Access to minerals, and particularly oil, is a stronger 
motivation for the Soviets than is mere denial. Access is 
essential to Soviet national security, and that nation is 
likely to pursue an unusually forward policy to facilitate 
access to these minerals. The USSR is now clearly de­
termined to play a major role in dividing the world's 
mineral resources, which is a major new development in 
international politics. 

The Military Threat to Saudi Arabia: 
The Ethiopian Model 

The magnitude of the potential Soviet military threat 
to Saudi Arabia was demonstrated dramatically in the 
spring of 1978 by the Soviet military intervention in 
Ethiopia immediately across the Red Sea from the main 
Saudi industrial complex. In that exercise, as much as 
fifteen percent to eighteen percent of Soviet military 
transport was involved. In the first six months of 1978, 
in an airlift of approximately 5,000 flights (roughly twen­
ty-four per day), the USSR ferried 10,000 Cubans from 
Angola to Ethiopia, 15,000 Cubans from Cuba to 
Ethiopia, and 10,000 Cubans from Cuba to Angola. In 
addition, thousands of technical experts from the 
USSR, East Germany, Czechoslovakia, and Hungary 
were ferried to Ethiopia. Also, approximately 3,000 
Yemenis arrived from Aden to participate in the con­
flict. The entire force was directed by five Soviet gener­
als, including the Deputy Chief of Staff himself, who 
came from the sensitive Chinese front. As Saudi For­
eign Minister Prince Saud lbn Faisal put it, "That 
thousands of foreign troops are present in Ethiopia ... 
is without a doubt a threat to the security and stability of 
the entire continent of Africa and the Middle East." 

Soviet Strike Against Saudi Arabia 

While it has been quite clear since the Angolan crisis 
of 1975 that the USSR could rapidly deploy substantial 
forces of its proxy states anywhere in the world, there 
was some mystery about the Soviet willingness to de-

AIR FORCE Magazine / March 1981 



Evolution of a Soviet/Proxy Rapid Deployment Force1 

Area Number and Nature 
Deployed Date Nationality of Troops Routes Transport 

Angola 9/75to 2/76 Cuban 23,000 Combat Caribbean to Algeria An-22 aircraft 
East German 1,000 Security/ and Congo 11-62 aircraft 

Technical Ships2 

USSR 400 Technical 

Ethiopia 12/77 to 4178 Cuban 17,000 Combat Angola to Ethiopia 20% of Soviet military 
East German Technical/Security· via Mozambique transport aircraft: An-12, 
Hungarian Technical/Combat' (Cubans) An-22, 11-18; 5,000 flights 
Yemeni 3.000 Combat 2 Cuba to Ethiopia for six months 
USSR 1,500 Technical/Com- 3 USSR to Libya to Ships3 

bat Ethiopia 
4. Southern Russia via 

Iraq and So. Yemen 
to Ethiopia 

South Yemen 8/10179 USSR 100,000 potential, i e 2 Bulgaria and South An-22 aircraft 
full divisions; skele- Russia to Aden 
tons of 5 combat4 

Afghanistan 12179 to 2/80 USSR 5,000 Airborne Central Russia to Kabul An-22 aircraft 
80,000 Motorized rifle, 
helicopter gun-
ships, 5 chemical, 6 

commando' 

NOTES: 
1 The USSR ,shard at work improving ,ts capability to support an extended conflict 

far lrom Its periphery II has introduced the lirst genuine under-way 
fleet-replenishment ship, the Boris Chllikin, displacing 20,000 tons and is 
developing the 11-76 Candid. a turbofan heavy-lre,ghl-carrying Iransport The 
backbone of the rapid deployment transport ,s the long•range An•22 but the 
mushrooming Soviet Merchant Marine provides powerful backup after the 1n1tial 
attack In Angola Soviet shipping was protected by a small fleet off Conakry ,n 
Ethiopia by a fleet of ships based al Aden 

2 In Angola, the Soviets combined shelling of the shore with amph1b1ous assault, 
classic gunboat diplomacy /see also Note No 3j 

3 Soviet gunships shelled rebel-held Ethiopian ports ,n the Red Sea across from 
Saudi Arabia 

4 8,000 Cubans and 7 000 East Germans are reportedly operating and guarding a 
sophIstIcated communication and supply facility capable of receiving and 
supporting a rapid deployment force 

ploy its own combat troops. In September and October 
1979, the USSR dispelled any doubts by deploying its 
own forces directly to the Arabian peninsula. In a giant 
airlift, elements of seven Soviet combat divisions were 
carried from southern Russia and Bulgaria aboard huge 
Antonov An-22 transports to air bases in South Yemen 
on the tip of the Arabian peninsula and to Ethiopia im­
mediately across the Red Sea from Saudi Arabia's in­
dustrial and shipping complex at Jiddah. 

Peter Vanneman was a visiting fellow at the George F. 
Kennan Institute for Advanced Russian Studies at the 
Smithsonian Institute in 1977, and is currently Chairman of 
the Department of Political Science at the University of 
Arkansas . He is the author of a recent book, The Supreme 
Soviet: Politics and the Legislative Process in the Soviet 
Political System (Duke University Press). Martin James is a 
Ph.D . candidate at the Catholic University of America, and 
Legislative Assistant to Congressman Bill Alexander, the 
Chief Deputy Majority Whip. Dr. Vanneman and Mr. James 
have co-authored articles on Soviet involvement in the 
Third World that have appeared in Strategic Review and 
Policy Review, among others . They have a/so testified 
before the US Senate Foreign Relations Committee . 
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5 The Mi-24 has proved highly effective: some consider ,t the bes! combat helicopter 
in the world 

6 Unconfirmed reports indicate Soviet experimentation with chemical and biological 
warfarn tactics 

7 In June and July 1980. the USSR introduced elite commando unois explIc1tly 
adapted for rapid deployment 

• Exact number unknown 

The evidence suggests that the USSR is now capable 
of airlifting two fully equipped elite armies to Saudi Ara­
bia in thirty to seventy-two hours. In two weeks of ma­
neuvers in August 1979, the USSR airlifted airborne 
mechanized brigades , light armor units, and supporting 
arms and logistical units into South Yemen. Major com­
bat elements of two divisions and skeletal staffs of five 
other divisions took part in the maneuvers . 

There were already 1,500 Russian technicians in 
South Yemen, a skeleton staff of one paratroop brigade, 
and a communications and intelligence installation. In 
addition, some estimate as many as 7,000 East Germans 
and 8,000 Cubans are there. One thousand Cubans ar­
rived in February 1980, according to Egyptian sources. 
In short, South Yemen is a staging area for a rapid de­
ployment force, proxy and/or Soviet. 

South Yemen is the USSR's most faithful ally in the 
Arab world. It was one of two Islamic states to endorse 
the Soviet invasion of Afghanistan. The Russians have 
poured large quantities of tanks, heavy artillery, and 
advanced aircraft and armored trucks into that country. 
The East Germans are setting up communications and 
internal security systems. Cubans have helped train 
Yemeni soldiers, 3,000 Cubans passed through Yemen 
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en route to Ethiopia. In addition, 3,000 Yemeni troops 
were reportedly fighting alongside Marxist Ethiopia in 
the Ogaden War. 

Obviously, an unprovoked attack on Saudi Arabia by 
a Soviet rapid deployment force would ignite a general 
war; however, the mere existence of such a demonstra­
bly effective instrument alters the political climate in the 
area. It enhances the prospects for Soviet diplomatic ini­
tiatives, as well as subversion. 

It also helps protect those Soviet clients who threaten 
Saudi Arabia with counterrevolution. The one lesson of 
Afghanistan is that the USSR will not hesitate to use 
massive force to retain a pliant client. The emergence of 
reliable Soviet clients on the Saudi periphery, like South 
Yemen and Ethiopia, as well as the development of 
Soviet naval facilities and the deployment of a major 
Soviet fleet in the area, at the very least, threatens to 
diminish Saudi influence in the area. 

While the world's attention remains riveted on Af­
ghanistan, north of Saudi Arabia, the USSR is preparing 
to threaten Western oil sources from the south. The 
West is on the verge of being outflanked at the least and 
trapped between the tongs of two pincers at worst. 

(]SSR Inc.: The Specter of Soviet Cartels 

The general Soviet resource strategy is to obtain ac­
cess to scarce minerals in developing countries now, in 
order to preserve its own resources for the future. It em­
ploys military power to facilitate this access, when the 
costs, risks, and benefits warrant it. The minerals so ac­
quired are often resold at a profit to earn foreign ex­
change to buy technology to explore for other minerals 
(especially oil) in the USSR. Soviet banks, insurance 
companies , and shipping lines serve as vehicles for 
these foreign exchange earning operations. These 
Soviet multinational corporations also turn a profit 
themselves, thus earning additional foreign exchange. 
In several cases the USSR has acted like an unscrupu­
lous metal broker with inside information. 

Just before the invasion of Zaire in 1978 by Cuban­
trained dissidents led by Portuguese Communist merce­
naries, the USSR purchased huge quantities of cobalt. 
They later resold it when scarcity resulting from sabo­
taged mines multiplied the price. During the Rhodesian 
insurgency, the USSR violated UN sanctions against 
buying Rhodesian chrome, and resold the chrome at in­
flated prices resulting from the sanctions. 

In 1975, the USSR dumped 200 tons of gold on the 
world market, and in 1976 its Zurich bank sold $100 mil­
lion for Swiss francs in thirty minutes. In 1980, it has 
reportedly considered the sale of as much as 500 tons of 
gold which, at the price of $800 an ounce, would total 
about $30 billion. 

Use of vast quantities of Soviet gold to purchase oil 
could seriously destabilize the international economic 
system since it would be highly inflationary. 

Fortunately, the USSR has so far demonstrated some 
restraint in selling gold. Its objectives for now seem to 
be limited to earning foreign exchange rather than creat­
ing an "extraterritorial sphere of economic influence" 
(Grossraumwirtschaft). Its policy is more analogous to 
the mercantilism of the British Empire than the Gross­
raumwirtschaft of nineteenth-century Germany. 
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Of course, its present policy could gradually evolve 
into an attempt to corner world markets and dominate 
the economies of specific areas by the implicit threat of 
its proxy rapid deployment force. In effect, the USSR 
possessed temporary cartels over chrome and cobalt in 
Rhodesia and Zaire, since it was a major producer. The 
potential impact of Soviet-South African cooperation in 
the gold market and Soviet-Saudi cooperation in oil con­
jures up the awesome specter of a major Soviet effort to 
manipulate the entire international economic system. 

Soviet Strategy for the '80s 

The USSR now possesses rough parity with the US in 
strategic nuclear weapons. In critical areas of the world 
where conventional conflict is possible it may possess 
superior forces. There is no question that the USSR has 
a superior rapid deployment capability that, when com­
bined with its proxy-client forces, is the most effective 
military weapon in the world for extending economic 
and political power, especially in developing areas. This 
may reflect a whole new Soviet approach to the Third 
World, based primarily on military power. In Angola 
and Ethiopia the USSR has battle-tested what amounts 
to a Soviet/proxy rapid deployment force ultimately 
capable of projection anywhere in the world. The de­
velopment of new wide-body planes, amphibious 
assault vessels, and the expansion of its multipurpose 
merchant marine will facilitate this. 

For years, elements of the Soviet leadership have 
advocated a policy of employing military power at the 
lowest force levels, where the cost/risk is minimized. 
Their strategy is to create a standoff at the higher force 
levels, so that the USSR can deploy its proxies, as well 
as elite elements of its own forces, at the lowest levels 
where the Soviet forces are clearly superior. 

As an in ·trumenl of diplomatic blackmail, strategic 
superiority apparently retains its effectiveness for such 
a capability and can be a powerful factor in the deter­
rence and paralysis of responses to military and diplo­
matic initiatives in areas marginal to the interest of the 
global powers. The Soviet leaders may opt for a first­
strike capability not for the purpose of initiating and 
winning a nuclear war with the United States, but to 
escalate the risk of American reaction to Soviet initia­
tives. Strategic superiority could thus provide a kind of 
protective umbrella for Soviet diplomatic maneuvers, 
and would enable Moscow to maximize its options in 
foreign policy. 

In a major policy statement in 1974, Soviet Defense 
Minister Marshal Andrei A. Grechko departed from the 
traditional Kremlin line that the military ' s primary func­
tion was defensive when he warned, " ... at the pres­
ent stage, the historic function of the Soviet Armed 
Forces is not restricted merely to their function of 
defending .... In its foreign policy activities the 
Soviet state actively . . . supports the national libera­
tion struggle . . . in whatever distant region of our 
planet it may appear." 

It has taken some time for this view to crystallize into 
official government policy but, in 1977, the faculty of the 
Soviet military academy published a book arguing that 
Soviet officers should study "various aspects of mili­
tary action in local wars." ■ 
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Soviet Aerospace Almanac 1981 
Biolog ical warfare opens Pandora's box in . . . 

An 
Outbreak 

BY LT. COL. DAVIDT. TWINING, USA 

IN EARL'! April 1979, a seri?u outbreak of anthrax look 
place m Sverdlovsk, a city of 1,200,000 people ome 

875 miles east of Moscow. According to Western press 
reports, anthrax bacteria escaped into the air from a 
nearby military facility and led ultimately to the deaths 
of as many as 1,000 Soviet citizens. 

Information on the incident is incomplete and drawn 
largely from secondary sources of unknown reliability. 

A special section of the 
Sverdlovsk hospital, manned 

by military doctors and 
nurses, was established to 

treat the casualties. 

Thus, it is difficult to be certain what actually happened, 
particularly since Sverdlovsk is a closed cit y. Any 
analysis, such as this one , which i ba ed on open 
source alone, must be considered highly peculative. 

The task of objective analysis, however, requires that 
we think the unthinkable when disturbing events such as 
the Sverdlovsk incident occur. It also requires that we 
consider the possible implications this development 
may hold for future warfare-should uncertain destinies 
lead to this end. 

This examination of the Sverdlovsk incident comes at 
a time when the unprecedented lethality of the modern 
battlefield is no longer subject to question. 

In viewing the range of Soviet military programs and 
the momentum of the USSR research and development 
effort, one should not become preoccupied with new 
weaponry of an exotic nature at the expense of existing 
or supposedly antiquated systems. Biological warfare 
may not be a new or particularly exciting field of 
weaponry , but the Sverdlovsk incident has reminded us 
that we can ill afford to ignore the possibility of its future 
use. 
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The analysis that follows summarizes reports on 
the Sverdlovsk outbreak that have appeared in open 
sources. 

Between April 3 and 6, 1979, an accidental explosion 
at a secret biological warfare facility in Sverdlovsk re­
portedly released a cloud of lethal anthrax spores . 
According to Mark Popovsky, a Russian science jour­
nalist who emigrated from the USSR in I 979, thee plo­
sion took place at Military Compound 19, located int.he 
southern outskirts of the city . Biological weapons re­
search and production were reportedly being carried out 
at the installation, under the command of a General Col­
onel Efim Ivanovich Smirnov, chief ofa USSR Ministry 
of Defense biological warfare research directorate. The 
poisonous cloud drifted away from the center of the 
large industrial city and headed toward the village of 
Kashino, eighteen miles to the southeast. 

High Death Rate at Kashino 
The first casualties were said to be military scientists 

and technicians then on duty at the facility. A number of 
people at a nearby ceramics factory, "possibly the en­
tire work shift," became ill , and the residents of Kashi­
no were particularly hard hit. Several hundred people 
died during the first days following the explosion, and 
deaths continued at the rate of thirty to forty per day 
through the middle of May. 

The illness was called ·•Siberian ulcer,'' the Russian 
expression for anthrax. Several Soviet citizens de­
veloped rashes and boils typical of this virulent bacterial 
disease , which can also result in lung congestion, paral­
ysis of the larynx and lungs, and, ultimately, death. 
Others collapsed at home :}nd died before they could be 
hospitalized. An emergency immunization program was 
initiated, and the city's main newspaper, Vecherny 
Sverdlovsk, published three articles on Siberian ulcer at 
the time of the accident. The editor of the newspaper 
later denied that the articles were motivated by a disease 
epidemic,. 

This paper reflects the opinions of the author alone and in 
no way should be considered as representing the official 
position of the United States Army or the US Army 
Command and General Staff College, or any other agency 
of the US government. Contents may not be reproduced or 
cited without the express permission of the author. 
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Soviet military authorities reacted quickly to distrib­
ute large amounts of antibiotics , and medical personnel 
arrived from Moscow to as sist with the developing 
ituation . A pecial sect ion of the Sverdlovsk hospital, 

manned by mi li tary doctors and nurses, was established 
to treat the casualties. The bodies of those who died 
were not returned to their families, but were said to have 
been cremated following a brief funeral ceremony. 

The incidence of anthrax in 
humansisrare,evenin 

underdeveloped countries. 

A mass inoculation program was initiated, which in­
cluded the several hundred thousand residents ofChka­
lov borough, the southern region of Sverdlovsk where 
the explosion occurred. They received vaccinations of 
an unknown serum both in mid- and late-April. This 
program wa apparently un ·ucce ' ful , as many inocu-

- lated people al ·o died . As the epidemic subsided, city 
resident were mobili zed to clean the treet . top oi l 
was removed in the vicinity of the path of the cloud, and 
the streets of Kashino were paved with fre sh asphalt. 

Reportedly, hundreds or perhaps as many as 1,000 
Soviet citizens perished from the epidemic. Had the 
winds blown toward Sverdlovsk instead ofaway from it, 
the death toll could have been much greater. Autopsies 
of the dead revealed that the victims ' lungs had filled 
with fluid, a possible indication of the inhalation of pul­
monary anthrax spores. 

The incidence of anthrax in humans is rare, even in 
underdeveloped countri e . A d.isea ·e of catt le and 
heep, il was a common cau e of animal death until 

1881 when Loui Pasteur develop>ed a vacci ne to pro­
tect livestock. Humans can contract anthrax in three 

CJS Biological Warfare Polley 

November 25, 1969 US use of BW 
renounced by 
President Nixon 

January 22, 1975 US ratified Ge­
neva Protoco I of 
1925 

January 22, 1975 US ratified 1972 
Biological War­
fare Convention 
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UnllateraU.y re­
nounced us·e el 
bipleQie~I weapans 
and ordered de­
sIructl0n of all US 
stooKp!les 

Prohibits use of 
biological and first 
use of chemical 
weapons. 

Prohibits deve'/op­
ment. ,p_rd€Juc"t/0'h, 
and st-0ckpf/ing of 
biological and toxin 
wea,pons 81'\d rec 
quires destruct/en 
of existing s1001<. 

forms: gastric, cutaneous, and inhalation or pulmonary. 
Gastric anthrax is caused by eating contaminated meat, 
while cutaneous anthrax is caused by skin contact; both 
gastric and cutaneous anthrax rarely cause death. In­
halation anthrax is almost always fatal, but is found in 
nature only under especially unusual circumstances and 
not in proportions sufficient to cause epidemics. Inhala­
tion anthrax is the form likely to be used in biological 
warfare involving an attack with aerosols. The Subcom­
mittee on Oversight of the House Permanent Select 
Committee on Intelligence reported that US govern­
ment information indicates that the Sverdlovsk victims 
had the symptoms of inhalation anthrax. 

Rumors Reach Moscow 

Fo ll owing the incident , ru mors of the anthrax 
epidemic began to reach Moscow. The fir t publi hed 
report of a biological warfare-related accident appeared 
in the Briti h news magazine Now on October 26, 1979. 
This account said that several thousand people had died 
from an unknown virus or agent at a bacteriological 
weapon facility in the Soviet city of Novosibirsk. On 
February 13, 1980. Hamburg's Bild Zeicung reported 
the deaths in Sverdlovsk of more than I 000 people who 
had become infected through inhalation. According to 
this account , the incident was caused by an explosion on 
Military Installation 19 at a factory for bacteriological 
bombs . 

Russian science journalist Mark Popovsky reported 
he became aware of the Sverdlovsk incident in January 
from underground communications with friends in 
Sverdlovsk. Although his information was not revealed 
until after the incident became public in March, Popov­
sky said his sources reported that a hift in the wind 
away from the city aved it from a much greater disaster 
and that a· imilar accident t0ok place in 19)8, wi th fatali­
ties again limited by a shift in wind. The writer , who now 
lives in the US, said, "They ask me until what time will 
God continue to save the city by changing the wind." 

In response to rising concern that a biological war­
fare-related accident had taken place, US Ambassador 
Thomas J. Watson , Jr., met with Georgy M. Kornienko, 
a First Deputy Soviet Foreign Minister, on March 17, 
1980, to inquire about the Sverdlovsk incident. The fol­
lowing day, State Department spokesman David Pas-
age provided the first official indicalion to the public 

when he revealed that an epidemic bad occurred that 
" may have resulted from inadvertent expo ure of large 
numbers of people to some or! of lethal biological 
agent. ' Passage noted that the US had expre ed il 
concern to Soviet autboritie about the e report . In re­
sponse to questions that the incident may have violated 
the 1972 Biological Warfare Convention, Passage said, 
"We are not necessarily charging a violation." 

The public airing of US concern over the Sverdlovsk 
incident brought a quick response from the Soviet gov­
ernment. On the day following the State Department's 
disqui et ing revela tion a Soviet Foreign Ministry 
spokesman trongly denounced the US claim, terming it 
the " latest fab rication of American propaganda" for 
which there was no basis and "obviously slander." Also 
on March 19, the Soviet publication Krasnaya Zvezda 
charged the British and the US with cooperating in the 
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development of chemical and bacteriological weapons. 
On March 20, the Soviet news service Tass accused 
NATO of the illegal production and storage of bacte­
riological weapons. 

Tass went on to accuse the CIA of planting the Sverd­
lovsk story in Bild Zeitung in an effort to justify "new 
billions'' for bacteriological weapons. 

The official Soviet response to Ambassador Watson's 
inquiry of March 17 was given to US diplomats at the 

The Soviet reply stated that an 
outbreak of gastric anthrax 
had occurred in Sverdlovsk 

and said its source was 
contaminated meat. 

Soviet Foreign Ministry three days later. The Soviet re­
ply stated that an outbreak of gastric anthrax had oc­
curred in Sverdlovsk and said its source was contami­
nated meat. 

The anthrax issue was also raised by the US at the 
March 3-21 Geneva conference. It was ordained by the 
1972 Biological Weapons Convention after the first five 
years to review the convention's operation. Soviet 
Ambassador V. I. Issraelyan said that the anthrax out­
break was a natural occurrence in which people had 
contracted the disease from the consumption of meat of 
sick animals. Ambassador Issraelyan gave no indication 
of the number of fatalities from the incident, and he 
termed the controversy an "epidemic of anti-Soviet 
hysteria.'' 

Soviet media continued to deny that anything but a 
natural outbreak of an animal disease passed to humans 
had taken place. Radio Moscow, in an English-language 
broadcast, reported that some Soviet citizens had be­
come infected by cutaneous and intestinal (or gastric) 
anthrax due to the handling and consumption of animal 
meat processed in violation of Soviet veterinary stan­
dards. The broadcast stated that no quarantine had been 
imposed on Sverdlovsk or environs, but said the popula­
tion had been warned to adhere to hygienic norms and to 
avoid buying unauthorized meat. 

As the incident received further attention, Western 
correspondents in Moscow continued to hear stories 
that a gaseous leak from a secret military research in­
stallation, known as a "post office box" to conceal its 
identity, was responsible for the outbreak. According to 
sources in Moscow, Sverdlovsk residents heard within 
hours of the incident that the secret installation had been 
working on bacteriological weapons and that a fatal dis­
ease was spreading from it. Some citizen fled the city, 
while those who remained were subjected to an exten­
sive vaccination program. At the time of the outbreak, 
the official Soviet version of the incident, which attrib-
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Biological Warfare 

BIOLOGICAL WARFARE: The use of biological agents against 
man, animals, plants, and materiel, as well as defensive 
efforts to prevent/negate their use. Such agents include. 

VIRUSES: 

RIKETTSIAE: 

BACTERIA: 

FUNGI: 

TOXINS: 

Yellow Fever 
Dengue Fever 
Venezuelan Equine Encephalomyelitis 
Influenza 

Epidemic Typhus 
Rocky Mountain Spotted Fever 

Plague 
Anthrax 
Cholera 

Coccidioidomycosis 
Potato Blight 

Botulinum (causes botulism) 
Enterotoxin (intestinal poison) 

uted the illness to contaminated mea1 , had reportedly 
not been heard in the city. 

Trial of Scapegoats? 

In September 1980, a Soviet legaljournal provided the 
first indication that two Soviet citizens had been tried in 
connection with the incident. According to this account, 
a man had reportedly thrown a diseased cow carcass 
into an abandoned mine shaft. The cow was later deter­
mined to have died from anthrax, and the illegal disposal 
allegedly contaminated ground water supplies. A 
second person was said to have given some lamb to rela­
tives and sold the rest following the deaths of two an­
thrax-infected sheep. Both were convicted and received 
minor penalties. 

An epidemic of gastric anthrax is a possibility that de­
serves consideration. According to a J 96 l Soviet epide­
miology test , ix outbreak oftbe gastric form involving 
sixty-four people have taken place in the Soviet Union 
between 1923 and 1940. The largest number of deaths in 
a single outbreak was twenty-seven. These cases had as 
their cause the consumption of diseased meat (often 
sausage) that had not been thoroughly cooked. This 
Soviet case data indicated that outbreaks of gastric 
anthrax have occurred approximately every three years 
and, reportedly , Sverdlovsk has been an area long 
associated with the disease. 

Lt. Col. David T. Twining, USA, is a strategic studies 
instructor with the Department of Strategy and Theater 
Operations, US Army Command and General Staff College. 
He received a B.S. from Michigan State University, an M.P.A. 
from Syracuse University, an M.A. in Russian Area Studies 
from Georgetown University, and is a USACGSC graduate. 
He served two tours of duty in Vietnam, from 1968-69 and 
1972-73. He is a Soviet Foreign Area Officer and has served 
with the 4th Battalion, 18th US Infantry in West Berlin and with 
the Defense Intelligence Agency, Washington, D. C. He is 
married and has three sons. 
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If meat alone had been the cause of the Sverdlovsk 
incident, and open-source reports about the number of 
deaths are ·correct, hundreds of people would have to 
have contracted the disease by eating improperly 
cooked meat, since thorough cooking destroys the 
anthrax bacilli. Additionally, it is highly unlikely that 
the contamination of a water source by one diseased 
animal would cause a concentration of organisms suffi­
cient to induce widespread anthrax illness. 

A May 1980 article on the Sverdlovsk outbreak by 
two Soviet medical officials asserted that the actual 
form of anthrax can become complicated once the bac­
teria enters the bloodstream. This development, the 
doctors suggest, would promote the accumulation of 
fluid in the lungs and other symptoms of pulmonary 
anthrax. According to a standard pathology reference 
work, all forms of anthrax could conceivably lead to 
fluid in the lungs as a secondary result of the organism's 
toxic effect. 

From a clinical point of view, however, a properly 
conducted autopsy would clearly indicate the cause of 
the illness by the location and age progression of lesions 
found on or within a victim's body. 

Until more details about the incident are obtained, 
particularly on the number of victims and their location 
as well as on signs and symptoms, definitive conclu­
sions are premature. In particular, it is the judgment of 
the Subcommittee on Oversight that the official ex­
planation failed to meet the requirements of Article 5 of 
the 1972 Biological Warfare Convention for consulta­
tion and cooperation. A party suspecting a violation 
must first consult and cooperate with the suspected par­
ty, either directly or through procedures of the United 
Nations, to obtain clarifying information. Should this 
tep prove inadequate, the on ly other recourse is for the 

party suspecting a violation to bring the matter before 
the UN Securi ty Council. Both the US House of Repre­
sentatives and the US Senate have passed resolutions 
requesting a more-satisfactory explanation of the inci­
dent. 

Congressional concern over Soviet compliance with 
the 1972 Biological Warfare Convention has also led to 
some dissatisfaction with the Convention itself. A major 
provision of the Convention charges signatories to: 

Never in any circumstances to develop, produce, stock­
pile, acq uire or retain microbial or other biological 
agent , or toxins whatever their 0rigin or method of pro­
duction, of types and in quantities that have 110 justi}ica­
tionfor prophylactic, protective, or other peaceful pur­
poses, a well as weapons, equipment and means of de­
livery de igned to use such agents or toxins for hostile 
purposes or in armed conflict. (Emphasis added.) 

Some believe this provision contains a significant 
loophole, because it specifies no quantity or limit on 
how much of a substance beyond "quantities that have 
no justification for prophylactic, protective, or other 
peaceful purpo e " wou ld con titute a violation. As 
noted by the report of the Subcomm_itlee on Over ight, 
''Avery large supply would be convincing evidence of a 
violation, but a relatively small quantity released into 
the air could cause an epidemic." This loophole, in es­
sence, means that biological warfare research is not 
banned by the Convention. 
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In its report on the Sverdlovsk incident, the Subcom­
mittee on Oversight concluded that an epidemic of pul­
monary anthrax occurred, "almost certainly" the result 
of a man-made bacterial strain and that the outbreak 
took place at a military facility long suspected as the site 
of biological warfare-related activities . Whether a viola­
tion of the 1972 Convention took place cannot be ascer­
tained, in the Subcommittee's view, since the Conven-

In its pulmonary form, anthrax 
has a mortalicy rate 

approaching 100 percent. 

tion failed to specify the quantity of a substance consti­
tuting a violation. 

Possible Soviet Motivations 

Broadly peaking. there are two po sible motiva Lion 
that could exist for pur uing biological warfare activi­
ties. The first could be purely defensive-the desire to 
conduct research involving biological agents to develop 
measures and equipment to protect a country's popula­
tion and armed forces from their possible use. The 
second motivation is far more serious: to develoP. bio­
logical agents and the means of their delivery for offen­
sive war-fighting purposes, Both possibilities, defen­
sive and offensive, deserve fur ther examination. 

It has been observed that biological research for 
prophylactic and protecti ve purpo e i contiauall y 
under way in virtually all countrie of the world, includ­
ing neutral one . Thi maintenance of scientific vigi­
lance is necessary to ensure national survival should 
prohibited bi0logical weapons be used against a coun­
try's populat ion . It i also nece my becau e many 
microbial or other biological. agents that could be used 
for hostile purposes also constitute threats in their natu­
ral state to human, animal, and plant health. 

The second possible motivation for biological war­
fare-related activities is to employ its considerable capa­
bilities for offensive, war-fighting purposes. The use of 
microorgani m for mili tary purpo es is not new and an 
ideal biological agent should meet the followi ng require­
ments: highly infectious, capable of being produced in 
large amounts, stable both in storage and after release, 
and suitable for dissemination by aerosol. 

Bacillus anthracis possesses characteristics that have 
caused anthrax to be considered a potential biological 
warfare agent since the inception of research on biologi­
cal weapons. In its pulmonary form, anthrax has a mor­
tality rate approaching 100 percent. It is ideally suited 
fo r aero· ol dispersal because it forms pore that pro­
vide a protective layer for the genetic material enable it 
to withstand most method of aero olization and which 
have a long life after dispersal. Anthrax spores can sur­
vive in soil for decades and can be stored for years. Its 
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incubation period in man ranges from less than a day for 
an extreme exposure to up to four days. Anthrax is 
usually eon idered I he mo t hard y, the most easily pro­
duced, and the mo t easi ly dis eminated disease-pro­
ducing organism fo r u e against humans. 

In recent years, the attractiveness of biological agents 
as weapons ·has decreased in the view of Western ob­
servers. Studies of natural outbreaks of infectious dis­
eases have revealed that their effectiveness depends 
upon so many uncontrollable factors that the final result 
of their use is often unpredictable. Biological agents are 
affected by such things as the living conditions and 
levels of protection of the human target and the state of 
the atmosphere, wind, and topography. Additionally, 
their persistence for varying periods of time can make 
decontamination a significant problem. It is for just such 
reasons that the US unilaterally renounced biological 
weapons in 1969. 

Biological agents, however, continue to possess some 
unique advantages. Biological weapons can destroy 
only personnel while leaving materiel intact, penetrate 
closed spaces, and are cheaply and easily produced and 
disseminated. Biological warfare materials can be de­
veloped at ordinary laboratories, and deadly amounts of 
agents can be produced even in private residences for 
clandestine purposes. Because small quantities can be 
very lethal, uc h biological agent a anthrax spores can 
be di per ed by rifle-fi red explosive shell or mall pow­
der di eminator that' release incon picuou aerosols. 

Against Strategic Targets 

Perhaps the most likely use of biological weapons is 
for strategic purposes against key command and com­
munication centers, weapons storage sites, and missile 
ilos, particularl y where their persistence doe not po e 

a problem. Becau e large-scale attacks against majer 
cit ie and large geographic areas ubject the agent to the 
unpredictable vagaries .of weather and terrain, local 
attacks against strategic targets are likely to be much 
more effective. Such attacks could be executed covertly 
during peacetime, when deliberate contamfoation and 
the party responsible can be concealed, or during war­
time, as a part of a larger attack plan. Lethal agents may 
be hidden in hair pray containers , fountain pen , and 
in ecticide bombs activated by automatic timer that 
will permit the perpetrators to escape prior to agent re­
lease and incubation. 

Strategic facil ities of limited ize could be prime 
targets for such covert attacks. Con idering the possible 
ut ility of biological weapons applied electively and 
covertly against strategic targets it is possible that 
Military Compounp 19 in Sverdlov k was engaged in 
biological weapons research and production. 

Soviet writings on military science and military doc­
trine would support the possibility that the exigencies of 
military preparedness for the next war demand that 
attention be given biological warfare . According to V. I. 
Lenin, "the most dangerous thing is to underestimate 
the enemy and to re t on the belief that we are trong­
er. " What is termed "scientific pred iction" of military 
affa irs require Soviet planners to ant icipate the nature 
of future warfare, of potential weaponry, and the orga­
nization of enemy armed forces. 
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Ideological considerations might also lead Soviet 
military planners to invest in biological \\'.arfare pro­
grams. The Leninist revolutionary ethic must be in­
fluential: morality should be judged in terms of the ex­
tent to which a specific act or decision furthers the rev­
olutionary cause of world communi m. Furthermore, 
the Len ini t view of the world is dialectical· that i , the 
greater Soviet strength become the stronger peace be­
come . and the greater the chance of preventing war. 

Earlier Soviet Writi ngs on fut ure warfare pred icted 
that it would be characterized by the u e of weapons of 
ma s destruction uch as nuclear chemical, and biologi­
cal weapons. Since 1972, however , Soviet official have 
stated that the U SR does not po e biologica l 
weapon but Soviet media clearly a ·cribe thi capabil ­
it y to NATO nations. It is possible that Soviet author­
ities, though in compliance with the letter of the biologi­
cal warfare accord , have maintained limited amounts 
of biological warfare materials o as to not deny them­
sel ve the advan tage of these weapon in pecific 
strategic operation , particul arl y if they perceive a 
potential adversary may choo e to do likewise . 

Conclusion 

This review of open-source reports on the Sverdlovsk 
incident has suggested two possible explanations for its 
occurrence. Fi r t rhe USSR may maintain mall quanti­
iies of biological warfare material · for preventive, pro­
tective , and other peaceful purpo e in compliance with 
the 1972 Biological Warfare Convention. There is 
reason to believe that this is correct, since virtually all 
nations are believed to engage in biological research for 
defense programs and public hea.lth purposes. 

The second possibility-that the Soviet Union is con­
ducting biological warfare research and production for 
offensive, war-fighting purposes-simply cannot be 
proven. While a scenario may be envisioned in which 
small quantities of lethal biological agenl are covertl y 
deployed against strategic targets of great importance 
ei ther before or during a war by agents and Spet naz-
11ache11iya (or "Special De ignat ioo' ) units controlled 
by the KGB , there is no evidence that the Soviets are 
planning such uses of biological weapons. 

The truth may also lie somewhere in between. The 
nature of biological weapons research is such that de­
fensive efforts inevitably provide information and mate­
rials that can be used for weapons purposes. Quantities 
of biological agents are routinely tested in laboratories, 
and orne -of the procedures undertaken for biological 
warfare defensive purposes are identical with those re­
quired of offensive preparations. For this reason, a de­
fensive program could be used to conceal a program 
undertaken for offensive purposes. 

Although it is difficult to judge what actually hap­
pened at Sverdlovsk, the mes age to the West is that 
Soviet use of biological weapons in future warfare re­
mains possible. Despite the moral imperatives that have 
led most people to reject biological weapons as too rep­
rehensible for man to use again t man, the incident at 
Sverdlovsk serves to remind us that we can never be 
sure. The reality of Sverdlovsk requires that we think 
the unthinkable about World War III-and be alert to 
ensure it never occurs. ■ 
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Flying without auxiliary thrust devices, 
Bell's XV-15 TiltRotor clocked over 300 
knots in level flight at an altitude of 16,000 
feet. This surpassed the unofficial 
world speed record for rotorcraft of 
275 knots, set by a Bell high-perfor­
mance helicopter over ten years ago. 

But speed is just one advantage the 
XV-15 offers the Air Force. Lifting 
off and landing vertically, rotors 
rotate 90 degrees in seconds 
to provide turboprop thrust 

Bell's 
DIS oes 

for forward flight. Flying like an airplane 
it delivers twice the speed and range of 
present day helicopter systems on the 
same amount of fuel. 

~tilt, Combining the best qualities of 
helicopter and airplane, the XV-15 

adds a new dimension of capability to 
combat rescue, special operations, 

inter-theatre transport and an armed 
forward air controller missions. The 

- Bell XV-15 TiltRotor is ready for 
prototype development, now! 

Imagine what one could do for you. 



A new dimension in 
• energy savings 

along existing lines. 
Now a single system can enhance your communications capabilities and 

lower energy costs by as much as 20%. And that single system is already wired to a 
large extent in any building with existing telephone lines, so you also save considerably 
on the cost of installation. 

Energy communications is an innovative offering from the Bell System. 
The service achieves vital savings by applying the specific strategies of a Bell System 
Energy Study conducted at your place of busines_s. 

Dimensiorf PBX with Energy Communications is easy to operate and 
easily updated. It impl ments your programmed 1un~off" cycles and load-shedding 
during times of peak demand. It transmits signals to units that help prevent energy 
waste in way as complex as adjusting HVAC systems and a simple as turning lights 
on and off. Night and day. Summer and winter. 

The same system improves overall productivity by providing more 
flexibility and greater control over your internal and external communications. 

Managing information to manage energy means getting the most from the 
resources on hand. 

Start the process with a call to your Bell System Account Executive. 

The knowledge business 
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NATO's alert system, boundaries, membership, and commitment to the treaty in general 
will all be subject to review when the NATO ministers meet in May. 

Overshadowing specific issues, however, may be the new US Secretary of State .. . 

Alexander Haig: Joining the 
Diplomatic Side of the Alliance 

ALONG about May, there will be a 
meeting of the NATO Council in 

ministerial session, which is to say one 
attended by foreign ministers and our 
Secretary of State. One way or another, 
it should be a landmark session as the 
former Supreme Allied Commander, 
Europe, joins the diplomatic side of the 
Alliance. It is a safe prediction that 
NATO's Secretary General , Joseph 
Luns, will be in fine form in welcoming 
his former colleague and nominal sub­
ordinate to NATO's senior club. 

The impressive meeting room at 
NATO Headquarters on Brussels's out­
skirts will, as is generally the case, 
radiate good fellowship and camara­
derie, at least until the business gets 
under way. Diplomacy, as someone 
once remarked, consists of doing dis­
agreeable things in the nicest possible 
manner. Hence, there could be a little 
uneasiness here and there around the 
big horseshoe table over what the new 
American Secretary of State may be 
thinking, for General Haig will know 
better than anyone in the room the num­
ber and location of the skeletons in 
NATO's closet. 

There is, for instance, the increasing­
ly troublesome situation in Belgium. 
NATO moved to that country when 
General de Gaulle kicked the Alliance 
out of France. It was a tense ti me for the 
allies as de Gaulle withdrew from the 
military organization and nearly pulled 
out altogether. The Belgian offer of a 
home for NATO in Brussels came in 
time to allow for a dignified withdrawal 
from Paris well ahead of de Gaulle's 
deadline. A headquarters for the Su­
preme Allied Commander, Europe, was 
also provided, at Casteau, thus making 
Belgium the host country for NATO's 
most important functions. It was, there­
fore, a fair presumption that Belgium, 
however small, could be counted on as 
a NATO pillar. Now, there is room to 
doubt Belgium's commitment to Euro­
pean security, as inflation, the worsen­
ing Flemish-Walloon conflict, and a 
series of weak coalition governments 
leave their mark. The Belgian defense 
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budget is shrinking , there is little 
money for training, and growing signs 
of Belgian indifference to NATO com­
mitments. 

Joseph Luns's own native land, the 
Netherlands, is dithering over whether 
to allow a share of NATO's cruise mis­
siles to be based inside Dutch borders. 
Mr. Luns has been exasperated for 
some years with the behavior of Dutch 
governments toward allied defense 
matters, and he will doubtless lay into 
them again at the May meeting. On the 
basis of past performance, it will do lit­
tle good. 

Germany has been for years a NATO 
stalwart, second only in importance to 
the United States in terms of its con­
tribution to the common defense. The 
Federal Republic is still in that position, 
but there are a few d isquieting signs. 
We have seen, in this past year, a Ger­
man retreat from the NATO agreed de­
fense budget increase of three percent 
per year. Inflation has begun its insid­
ious work on German military pay, and 
hence on the retention of noncoms and 
officers, and is causing overruns in pro­
curement of new weapons, like the 
Leopard 2 tank and the multipurpose 
Tornado fighter. There are other sig­
nals, political ones, that are equally 
disturbing to the idea of a unified 
alliance braced against Soviet aggres­
sion. Alexander Haig, as a good and 
trusted friend of Helmut Schmidt, is our 
best bet to sort these signals out. 

The Mediterranean is a mess, de­
spite Greece's somewhat tentative re­
turn to NATO's military structure. Gen­
eral Haig, as SACEUR, devised a Solo­
mon-1 ike solution to the Turkish-Greek 
split. After years of haggling, the two 
sides finally accepted the proposal, 
thanks largely to the reasonableness 
of the Turkish generals now running 
things in Ankara. The new arrangement 
has brought Greece back to the fold, 
but the problems in and over the Ae­
gean remain sticky ones . If George 
Papandreou should come to power in 
the Greek elections later this year, a 
nightmarish situation in the view of any 

supporter of Western solidarity, then 
affairs will surely become troublesome 
in that part of the world. 

General Haig knows all this. He also 
knows, again better than anyone, the 
folly of a Western strategy predicated 
solely on a defense of Europe while the 
lifeline of that Europe is left unguarded. 
He may reflect on still other things, as 
he listens to the carefully worded 
speeches of his te l low pol it icians. such 
as the complexities ol the NATO aler t' 
system, for instance, that stand in the 
way of any quick allied reaction to a 
Soviet move. Until the alert system- a 
system, incidentally, which few of 
Secretary Haig's opposite numbers 
thoroughly understand-has run its 
course, tortuous unanimous decision 
by unanimous decision, the Supreme 
Allied Commander has little in the way 
of a command. The time may not yet be 
right for an overhaul of NATO's ponder­
ous alert machinery, but at least it might 
be the moment to start thinking about it. 
Our new Secretary of State could speak 
with unquestioned authority on that 
one. 

As to NATO's boundaries, certainly 
the time has come to consider these 
self-imposed restrictions. It is a delu­
sion to pretend the enemy in Europe is 
not the same enemy in South Yemen. 
Again, though, perhaps it is too soon to 
talk of an enlargement of NATO respon­
sibilities when the Alliance is having so 
much trouble meeting the obligations it 
already has. Still, the fact is there for 
everyone to see. A NATO cut off from 
Mideast oil and African minerals can­
not fight.. A NATO dependent on Soviet 
acquiescence for its oil and minerals is 
not only an anomaly, it becomes an 
absurdity. 

This first NATO appearance of Sec­
retary of State Haig could be an illumi­
nating occasion for European pol iti­
cians who have grown accustomed to, 
and even jaded by, lectures from our 
recent Secretaries of State who, what­
ever their other qua I ifications, were not 
persuasive advocates of miiitary 
strength. ■ 
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Soviet Military 

The Illustrated Encyclopedia of 
the Strategy, Tactics, and 
Weapons of Russian Military 
Power, edited by Ray Bonds. St. 
Martin 's Press, New York, N. Y., 
1980. 249 pages with photo­
graphs and illustrations. $25. 

Each of this book's sixteen chap­
ters deals with a specific aspect of the 
Soviet Armed Forces, offering read­
ers, at the very least, a satisfactory 
survey of the subject matter and a 
good reference source highlighting 
the major military equipment and 
capabilities of the Soviet Union. Of 
the eight contributors, Air Vice Mar­
shal Stewart Menaul, RAF (Ret.), gets 
top billing as "Consultant." Bill Gun­
ston, an assistant compiler of Jane's 
Alf the World's Aircraft, put together 
the more than 100 pages of illustra­
tions and photographs of Soviet 
war-making equipment and machin­
ery. There is a similarity to the Jane's 
format in sections of this book. Other 
contributors include P.H. Vigor, Pro­
fessor John Erickson , and retired 
British Army Brig . Shelford Bidwell. 

One point of view about the Soviet 
military that permeates the entire 
book is so strong that the authors ex­
plain in the beginning, "There may be 
some who feel that this book is an 
anti-Soviet diatribe, concentrating on 
the sensational and ignoring factors 
favorable to the Eastern bloc. Howev­
er, it is repeated that the deeds of the 
Soviet Union speak louder than any 
words .. . . "The authors recall his­
tory that reminds readers of the 
Soviet Union's repeated efforts to 
dominate other countries, including 
its latest incursion into Afghanistan. 
Chapters I through Ill sketch the rise 
of Soviet communism, the origins 
and present structure of the military, 
and the Soviets' global military plans. 

The value of Russian Military Power 
as a reference begins with its cover­
age of Soviet Air Force development 
from 1884 through the 1973 Yorn Kip­
pur War. A twenty-four-page gallery 
of Soviet aircraft follows. Some de­
tails, perhaps due to space limita-
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tions, are omitted. For instance, listed 
under the Antonov An-26 are also the 
references to the An-24V, -24RV, 
-24T, -26, -30, and -32. The An-72 is 
not mentioned. 

The Soviet Navy chapter focuses 
mainly on development of the fleet­
submarines, aircraft carriers, cruis­
ers, destroyers, and frigates and cor­
vettes. The author, retired Royal Navy 
Captain J. E. Moore, editor of Jane's 
Fighting Ships, also addresses Soviet 
amphibious forces, mine warfare, 
naval aviation, bases and shipbuild­
ing, and Soviet efforts to use the Navy 
as an instrument of international in­
fluence. The thirty-page review of 
Soviet warships, like that of the air-. 
craft, is comprehensive. Although it 
doesn 't address every variety of ship 
put to sea by the Soviet Union, it ful­
fills the book's intention "to display 
the growing variety of classes. " 

Christopher N. Donnelly, Assistant 
Head of the Soviet Studies Centre, 
Royal Military Academy, Sandhurst, 
wrote the ground forces chapter. He 
introduces readers to the motor-rifle, 
tank, and airborne units; the artillery; 
special units (i.e., engineering, sig­
nals , and chemical); and support 
forces (such as transportation and 
medical). He reviews all parts of the 
Soviet ground forces, including such 
aspects as the influence of Russia's 
geography and economics on its 
military doctrine, and Soviet princi­
ples of combat. The thirty-two pages 
of weapons that follow include 
armored vehicles, artillery and anti­
tank weapons, air defense weapons, 
small arms and personal equipment, 
engineering and rear service equip­
ment, and a section on nuclear, bio­
logical, and chemical warfare. 

Soviet Strategic Rocket Forces, 
readers learn, are the senior service 
arm. The late Dr. James E. Dornan, Jr., 
traces the history of Soviet strategic 
power from its origin after World War 
II to US discontinuation of SALT II. Dr. 
Dornan, who was Associate Profes­
sor and Chairman, Department of 
Politics at Catholic University of 
America, deals with reconnaissance 
satellites and also with satellite in­
terception before reader attention is 

turned to twenty-four pages of Soviet 
missiles. 

Russian Military Power also has 
chapters on the defense of Soviet 
airspace, the Warsaw Pact forces , 
and uniforms of the Soviet Armed 
Forces . The book abounds with 
photographs, many four-color. It also 
includes informative maps, charts, 
organizational diagrams, and sketch­
es. 

-Reviewed by Maj. Thomas L. 
Sack, USAF, Contributing 
Editor. 

Revitalizing Arms 
Manufacturing 

The Defense Industry , by 
Jacques S. Gansler. MIT Press, 
Cambridge, Mass., 1980. 346 
pages with index, notes, and 
bibl iography. $19.95. 

Despite Jacques Gansler's more 
than twenty years as an "insider" with 
the defense industry and Department 
of Defense, he scrupulously avoids 
the use of the "perpendicular pro­
noun" in this brilliant dissection of 
the US armament industry. He relies 
instead on massive research to docu· 
ment his arguments thoroughly. This 
important book should be read by 
those alarmed by spi raling weapons 
costs, overreliance by defense manu­
facturers on foreign military sales, 
and the weakness of many defense 
companies. 

Dr. Gansler foresees increasing 
problems for this industry because of 
incoherent micromanagement by 
Congress and DoD. He demonstrates 
that ' '.large numbers of small govern­
ment actions are being taken and 
micropolicies are continually being 
made without consideration for their 
overall impact." His proposed cure 
starts with the government refraining 
from its current ad hoc pattern of ac­
tions and coordinating policies for 
the long term. 

Dr. Gansler also believes that cost 
must become a major design and ac­
quisition criterion if the US is to re­
verse both the exponential growth in 
system costs and the downward trend 
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in amounts of equipment procured. 
Performance is the overriding crite­
rion today, and the result is ever-in­
creasi ng expenditures purchasing 
ever-decreasing numbers of weap­
ons. Dr. Gansler argues that making 
cost instead of performance the key 
criterion would bring the DoD's prac­
tices closer to the commercial way of 
doing business, and improve US 
military posture by increasing both 
the numbers of systems and amounts 
of weapons procured. 

Dr. Gansler, furthermore, thinks 
DoD should cease encouraging for­
eign military sales. These were up 
from $1.5 billion of relatively old 
equipment to $14 billion of first-line 
systems during just the first half of the 
1970s. He is concerned that the US is 
not only exporting its best weapons, 
but also its manufacturing capability 
and even complete plants. In some 
cases, foreign military sales have ex­
ceeded domestic purchases (e.g., 
military aircraft in 1976), potentially 
making US firms hostage to foreign 
governments. Permitting military 
attach~s to act as salesmen and offer­
ing tax incentives for foreign sales en­
courage a process that can weaken 
an industry that Dr. Gansler calls a 
"vital national resource." 

Dr. Gansler also wants DoD to 
stimulate more integration of civilian 
and military business. This reform 
could strengthen industry financially, 
and speed the transfer of technology 
from military to civilian production. It 
might also assist the companies in 
absorbing the inevitable cycles of the 
defense business, and enable arms 
manufacturers to surge more quickly 
and efficiently in crises. This integra­
tion would also enable manufactur­
ers to rely less on ·foreign sales. 

One need not agree with all of Dr. 
Gansler's solutions to recognize that 
this serious study is a useful starting 
point for a discussion on revitalizing 
the critical defense industry. 

-Reviewed by Lt. Col. Alan L. 
Gropman, Hq. USAF. Col­
onel Gropman is a staff offi­
cer in the Pentagon and a 
frequent contributor to the 
"Airman's Bookshelf." 

New Books In Brief 

Boomerang!, by Victor C. Tanne­
hill. This book is an account of the ac­
tions of the 320th Bombardment 
Group in WW 11, which flew the B-26 
Marauder in the Mediterranean and 
France. A labor of love by author Tan­
nehill, whose father served with the 
320th, this history is actually three 
books in one-a chronological narra­
tive of the unit, a history of the aircraft 
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and the people who flew and main­
tained them, and a pictorial essay 
(with more than 700 photos) on life 
with the 320th. This handsome book 
is a must tor those who served with 
the 320th. Available from the author 
at 3760 North Bay Dr., Racine, Wis. 
53402, 1980. 320 pages. $35 postpaid. 

The Chiefs of Naval Operations, 
edited by Robert William Love, Jr. 
This book is unusual in concept, 
being a collective biography of the 
nineteen men who have served as 
Chief of Naval Operations since the 
inception of the office in 1915. Partly 
an administrative history of the Navy 
and naval policy, and partly tradition­
al biography, this approach provides 
the reader with a broad overview of 
naval history and a specific account 
of the men who made naval history. 
Each chapter of the book deals with 
one CNO, and is written by a historian 
versed in the period in which his sub­
ject served. Many of the men are here 
first treated as biographical subjects, 
and the book relies on much original 
research and recently declassified in­
formation. With photos, notes, and in­
dex. Naval Institute Press, Annapolis, 
Md. 21402, 1980. 448 pages. $28.95. 

Early Birds, by John Halpern. Subti­
tled An informal account of the begin­
nings of aviation, this book is indeed 
a leisurely romp through the early 
romantic days of flight. Easy to read 
and conversational in tone, Halpern 
evokes the sense of derring-do and 
excitement of the pioneer "birdmen." 
Perhaps the greatest attraction for 
early aviation buffs in this book will be 
the many four-color photos of re­
stored specimens of the first air­
planes. Bibliography. E. P. Dutton, 
New York, N. Y., 1981. 89 pages. 
$20.95. 

Fighters of World War II, by Bill 
Gunston. This book is an illustrated 
guide to the German, Italian, and 
Japanese fighter and attack aircraft 
developed in World War II. Gunston, 
an assistant compiler of Jane's All the 
World's Aircraft, follows a style simi­
lar to that of Jane's, giving technical 
specifications for each aircraft and a 
short development history. This book 
is a concise directory of the various 
Axis aircraft, and includes detailed 
photos, color drawings, and line 
drawings. Arco Publishing, Inc., New 
York, N. Y., 1980. 159 pages. $7.95. 

The Luftwaffe in the Battle of Brit­
ain, by Armand van lshoven. The Bat­
tle of Britain has been an oft-told 
story. Its lessons are clear and its his­
tory is well known. However, one rare-

ly sees the Battle of Britain as seen 
through the eyes of the attackers­
the Luftwaffe. Armand van lshoven 
has remedied this situation with this 
account of the air war as experienced 
by the Germans. Drawing on close 
contacts with Luftwaffe veterans and 
a collection of eyewitness accounts 
and German wartime photos, the au­
thor has put together a fascinating 
look at a familiar subject from an un- -
familiar vantage point. Charles Scrib­
ner's Sons, New York, N. Y., 1981.127 
pages. $19.95. 

The Red Baron, an autobiography, 
edited by Stanley M. Ulanoff. This 
book is more than the autobiography 
of van Richthofen-the Red Baron­
for it also includes memoirs of von 
Richthofen by his brothers; an 
account of the downing of von Richt­
hofen by Capt. A. Roy Brown, cred­
ited by some with the death of the Red 
Baron; and various appendices list­
ing such things as von Richthofen's 
confirmed victories, decorations and 
awards, types of aircraft flown by von 
Richthofen, etc. For those interested 
in learning about this legendary fig­
ure, this book will certainly be a 
valued reference. With photos and 
drawings. Aero Publishers, Inc., 329 
W. Aviation Rd ., Fallbrook, Calif. 
92028, 1980. 241 pages. $12.95. 

Top Secret Ultra, by Peter Calvo­
coressi. This book is an insider's 
account of the Allied intelligence op­
eration that monitored German radio 
transmissions and led eventually to 
the breaking of the German Enigma 
machine ciphers. Calvocoressi was 
part of and later head of air intelli­
gence at the Bletchley Park estate 
northwest of London during WW II, 
where this Allied intelligence opera­
tion was headquartered, and has writ­
ten an even-handed history and lucid 
analysis of the sometimes peripheral, 
sometimes crucial work performed 
by the intelligence officers at Bletch­
ley Park . With photos, drawings, 
appendices, and index. Pantheon 
Books, New York, N. Y., 1981. 132 
pages. $10.95. 

Weapons: The International Game 
of Arms, Money, and Diplomacy, by 
Russell Warren Howe. Weapons is a 
wide-ranging excursion into the 
world of arms manufacturing, the 
sophisticated technology of 
weapons, political infighting, and 
high-powered economic competi­
tion. Index. Doubleday & Co., Inc., 
Garden City, N. Y., 1980. 798 pages. 
$19.95. 

-Reviewed by Hugh Winkler, 
Associate Editor. 
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SPfAKINGOF PEOPLE 

Retiree Council Presses 
Broad Range of Issues 

ONCE a year, fourteen retired Air 
Force members, major general 

through E-6, spend a week together ex­
amining retiree issues. They focus on 
retired pay, CHAMPUS, other benefits, 
mobilization call-ups, veterans pro­
grams, allotment policies, participa­
tion in active-duty affairs, and other 
topics that touch the lives of the nearly 
half-million USAF retirees and their 
families. 

At its meeting late last year, the Air 
Force Retiree Council advanced posi­
tions on issues ranging from support for 
CHAMPUS eye and dental coverage to 
opposition to the "spouse bills" (with 
their provision that ex-wives of military 
retirees can bite into the latters' retired 
pay and perhaps over entitlements). 

The group once again endorsed "re­
computation," though it probably was 
only a gesture. Recomp, as most re­
tirees· understand, is not in the cards. 

Hut not all the meeting's emphasis 
centered on compensation . Council 
chairman Maj. Gen. A. G. Dupont, 
USAF (Ret.), in his report to the Chief of 
Staff, devoted considerable space to 
the Retiree Involvement Program. Be­
gun in September 1978 to get retirees 
personally involved in base activities, 
that project has been "eminently suc­
cessful," General Dupont reported. He 
added that Retiree Affairs Offices have 
been established "at practically al I 
bases" and that retirees are working as 
volunteers in many of the activities­
hospitals, chapels, youth programs, 
family services, committees, etc. 

At Andrews AFB, Md., for example, 
105 retirees and dependents are doing 
volunteer work. So are eighty-seven 
others at Randolph AFB, Tex. 
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General Dupont said the Council's 
earlier request for Hq. USAF to include 
retired regulars as a personnel re­
source for mobilization purposes has 
been accomplished. And with many of 
the strictly hard-core retiree compen­
sation worries largely overcome-at­
tacks on and adverse changes to the re­
tired pay system and benefits have had 
little success-the Council is giving 
closer attention "to what retirees can do 
to help the active force," 

The Council's most interesting rec­
ommendation in that direction calls on 
Hq. USAF to "include retirees in the To­
tal Force." Reserves and Guardsmen 
long have rated that distinction. And 
although the Air Force has a definite re­
tiree recall program if an emergency 
arises, slated to become operational 
next summer, its 475,000 retired mem­
bers are not officially part of the Total 
Force. 

The Council notes that retirees, par­
ticularly those not long off active duty, 
are "a viable resource which the Air 
Force will use as necessary in an 
emergency." They will fill specific jobs 
in skills that can't be filled from the Indi­
vidual Ready Reserve. Those members 
with the most recent service will be 
called first "to minimize the need for re­
fresher training and exemptions for 
physical disqualification." 

So why not bring them into the Total 
Force? The Hq. USAF Air Staff has been 
considering the idea. The Council has 
also called on Headquarters to place 
retiree representatives on the USAF Ex­
ecutive Council and the Air Force Man­
agement Committee, but the Air Staff 
has refused. 

Welcoming retirees into the Total 
Force, the Council suggested, might 
also lead to easing the unpopular Sta­
tus of Forces Agreements. The SOFAs, 
as many retirees and their families 
know only too well, deny them base 
privileges when they are living or 
traveling abroad. While the Council 
understands the Air Force's opposition 

to reopening SOFA negotiations, the 
complaints continue to roll in through­
out the uniformed services. 

The Army Retiree Council, in fact, 
says the Army Judge Advocate General 
will, in future SOFA talks, try to include • 
Army retirees as members of the Total 
Force and "therefore be entitled to the 
same privileges as active-duty Army 
people." 

The Air Force Retiree Council wants 
the Air Staff to take the same position. 
USAF's response is that while it favors 
letting retirees use exchanges and 
commissaries "whenever possible," 
the country "is not in a position to press 
for immediate SOFA negotiations to lift 
the curbs on retiree privileges." The 
Navy and Marine Corps take a similar 
position, allot which do not augur well 
for relief from SOFA. 

There's a footnote to be added: the 
Air Force Retiree Council report com­
ments that "as a practical matter, in re­
cent SOFA negotiations the United 
States has had difficulty retaining ex­
isting privileges for its personnel, let 
alone obtaining broader privileges of 
any sort." 

Be that as it may, Air Force retirees 
and near-retirees wi 11 certainly applaud 
the Council's firm and determined posi­
tion on the SOFA issue, and on the 
numerous other sound proposals it has 
advanced. ■ 
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Instant 

Tactical 
Communications 

Anywhere 
FleetSatCom is the 
world's most capable 
UHF communications 
satellite-on orbit or 
in development. 

Flights 1 to 3 have 
performed flawlessly 
since operations began 
in early 1978, exceeding 
all expectations of 
reliability and user utility. 

Flight 4, launched Oc­
tober, 1980, completes 
the system's global 
r:nverage for Navy and 
Air Force tactical users. 

Flight 5 will pro-
vide an on-orbit 
spare by mid-
1981 to assure 
vital continuity 
of service for the 
next few years. 

The Fleet­
SatCom 
system· 
stantly 
con­
nects 
surface 
ships, aircraft, 
and small, ground-mobile 
forces with commanders 
from the field level to the 
National Command 
Authority. 

In recent crises and in 
routine operations, Fleet­
SatCom has continuously 
demonstrated its unique 

ability to meet the 
demanding and ever in­
creasing communica­
tions requirements of 
the tactical forces. 

For more information 
on TRW's broad capabil­
ities in communications 
satellite development, 
contact: 
WA. Kuipers, 
TRW Systems, 
One Space Park, 
Redondo Beach, CA 
90278 (213) 535-2591. 

PROVEN TELE­
COMMUNICATIONS 

from 

A COMPANY CALLED 

TRW 
DEFENSE AND SPACE SYSJEMS GROUP 
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By James A. McDonnell, Jr., MILITARY RELATIONS EDITOR 

New Benefits on Order 
Authorities at Hq. USAF have been 

pushing new pay and benefits pro­
posals they hope the Reagan Admin­
istration and the Ninety-seventh Con­
gress will soon enact into law. They 
range from an across-the-board in­
crease in the household goods (HHG) 
shipping allowance to a more than 
100 percent increase in the family 
separation allowance. Several other 
pays would be raised. 

Meanwhile, the government's FY 
'82 budget (submitted by the depart­
ing Carter Administration) assumes a 
9.1 percent military pay raise next 
October 1. It also recommends in­
creases in recruiters' special pay and 
the death gratuity allowance, a BAS 
for all E-5s and above, a mileage reim­
bursement rate increase for PCS 
moves, and approval of the depen­
dent dental-care package Congress 
failed to pass last year. The budget 
earmarks $123 million for that pur­
pose. 

Capt. D. Creager 
Brown has been 

named the first 
annual Junior 

Medical Service 
Corps Officer of the 
Year for 1980. He is 

currently assigned as 
a health professions 

recruiter with the 
3569th Recruiting 

Squadron, Los 
Angeles, Calif. 
Captain Brown 

earned a bachelor's 
degree from Laverne 

University in 1975 
and in 1977 a 

master's in health 
facilities 

management from 
Golden Gate 

University, where he 
is currently 
completing 

requirements for a 
doctorate in public 

administration. 
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The budget also proposes a 12.3 
percent hike in compensation for 
2,300,000 disabled veterans and 
350,000 surviving widows and chil­
dren. 

The family separation allowance in­
crease USAF wants would raise the 
monthly stipend from $30 to $65 
per month, a more realistic figure. 
USAF's proposed HHG boost, be­
sides increasing weight ceilings 
across-the-board, would remove the 
congressional funding limit of 13,500 
pounds. And E-4s with less than two 
years of service would get dependent 
travel, 1,500 pounds of HHG, and dis­
location allowances on Stateside 
PCS moves. 

USAF began working on several 
new ideas in late 1980, including: 

• Emergency Travel for Depen­
dents. This provides transoceanic 
commercial travel for the member 
and dependents during an emergen­
cy in either's immediate family. A re­
lated USAF-backed proposal would 

provide government-funded travel for 
military personnel on TDY when an 
ernergency occurs. 

• Hazardous-Duty Incentive Pay 
Raise. This increased HDIP twenty­
five percent (except enlisted crew 
members, who recently got a raise). A 
related proposition, which USAF has 
sent to the other services for coor­
dination, would expand the list of 
duties eligible for HDIP. 

• Officer Flying Pay. This autho­
rizes flying pay for rated O°6s and be­
low with more than twenty-five years 
of service, at the " over twenty-four" 
rate, if they hold flying positions. They 
now receive no flight pay. 

• Engineer-Scientist Bonus and 
Continuation Pay. This strongly 
backed USAF plan authorizes an 
accession bonus up to $15,000 for 
new S&Es agreeing to serve four 
years. It also provides up to $3,000 in 
continuation pay per year for S&Es 
with four to nineteen years' service. 
Air staffers want speedy action on this 
because of the severe S&E officer 
shortage. 

Hans Mark, then Secretary of the 
Air Force, approved the plan Decem­
ber 16 and fired it off to the other ser­
vices for coordination . 

Headquarters early this year had 
other benefits improvements on the 
front burner. They included an ex­
panded temporary lodging entitle­
ment, a government-financed PCS 
house-hunting trip, reimbursement 
for real-estate fees incurred as a re­
sult of PCS, new CHAM PUS improve­
ments, funded Environmental and 
Morale Leave (EML) travel (for mem­
bers and dependents serving in "en­
vironmentally depressed locations" 
around the world), Survivor Benefit 
Plan improvements (e .g., modifying 
the Social Security offset), an in­
crease in SGLI coverage from $20,000 
to $35,000, and a raise in the ROTC 
subsistence allowance from $100 to 
$150 per month. 

USAF, of course, is also supporting 
new GI Bill legislation that incorpo­
rates transfer of benefits to depen­
dents and extends the December 31, 
1989, delimiting period for the old GI 
Bill. 
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Federal Execs Depart 
With Bonuses 

The government, in implementing a 
recent law changing Civil Service per­
sonnel policies, began awarding 
$10,000 and $20,000 bonuses last 
summer to certain high-level federal 
civilian officials with top-box ratings. 
The idea is supposed to help develop 
a live-wire executive force; as civil 
servants scramble to win bonus 
money, efficiency will improve and 
agencies may even save money. 
That's the theory. 

But the bonuses, it recently de­
veloped, are for past performance, 
not for future potential. So what is 
happening? Some of the bonus win­
ners are resigning or retiring from 
government, taking their twenty 
grand with them. There's no require­
ment that they stay, even for a day. 

This contrasts sharply with the 
rules governing military leaders : no 
bonus opportunities, promotion 
based on future potential only, and 
three years' service in grade in order 
to retire in it. 

New Fund Drive Record Seen 
The 1981 Air Force Assistance 

Fund drive, running from March 1 to 
April 3, is expected to set another rec­
ord , something it has been doing for 
several consecutive years. In 1975, 
the AFAF fund campaign raised just 
$407,000. It has risen in every subse­
quent year, reaching $3,240,000 in 
1980, of which the Air Force Aid Soci­
ety got $2,165,547, or two-thirds. 

The other two recipients, the Air 
Force Enlisted Men's Widows and De­
pendents Home and the Air Force 
Village, collected $747,915 and 
$328,247, respectively, last year. Con­
tributors are asked to designate 
which of the organizations should re­
ceive their contribution . 

This year's goal , considering the 
greatly increased donations of recent 
years, is a modest $3.2 million, actual­
ly less than last year's intake. The ac­
tive-duty personnel goal is $2.4 mil­
l ion, and the retired and Reserve 
Forces goal $800,000. Final results of 
the 1981 drives are expected about 
July. 

CBPOs at all installations are con­
ducting the campaign and are pre­
pared to explain why the annual drive 
is necessary, where the funds go, etc. 
In their AFAS sales pitch, for example, 
base fund drive officials will note that 
last year 32,000 Air Force people re­
ceived $28 million in assistance, and 
educational loans topped $22 million. 
Both are record outlays, and both are 
expected to be "substantially in­
creased this year." 

The Enlisted Men's Widows and 
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Dependents Home needs funds for 
major expansion and for subsidizing 
many of its residents who are without 
means. The Home has a waiting list of 
315 persons. 

The Air Force Village is also ex­
panding (see last month's "Bulletin 
Board"). The Air Force disclosed that 
from 1970 to 1976 the Village "oper­
ated at a great loss" and said that 
many residents are "unable to pay 
maintenance fees necessary to sus­
t_ai n the Village on a break-even 
basis." 

The accompanying table is the 
Assistance Fund collection and dis­
bursement record for the past seven 
years: 

service. It chalked up a healthy sixty­
one percent enlisted retention rate. 
Officer staffing was called "good," 
though an official cited a "continuing 
need for rated officers." 

Once again the two USAF compo­
nents led the other services ' Reserve 
establishments in recruit test scores 
and in percentage of enlistees with 
high school diplomas (including 
equivalency certificates). More than 
ninety-eight percent of the ANG en­
listees in FY '80 were high school 
graduates, and so were ninety-five 
percent of the AFRES recruits. Both 
figures are well above those for USAF 
active-duty recruits and the other ser­
vices' Reserve forces. 

AIR FORCE ASSISTANCE FUND DISBURSEMENTS 

TOTAL 
YEAR RAISED AF AID SOCIETY 

1974 $460K $287,771 (63%) 
1975 407K 293,651 (72%) 
1976 672K 436,907 (65%) 
1977 1 759M 943.479 (53%) 
1978 2 816M 1,267,536 (45%) 
1979 2 916M 1,827.882 (63%) 
1980 3 240M 2,165,547 (66%) 

Reserve Manning Good in FY '80 
FY '80 was another good recruiting 

and retention year for the Air Force 
Reserve and the Air National Guard . 
Both components raised their experi­
ence level by enlisting far more peo­
ple with prior military service (PS) 
than nonprior service (NPS). This is 
the reverse of the active-duty annual 
intake, where more than ninety per­
cent of the recruits are rookies with 
no previous service. 

At year's end, the AFRES's Select­
ed Reserve rolls hit a new high of 
58,000 members, a 2,200 increase 
over the previous year. This was 
accomplished by reenlisting a re­
markable seventy-five percent of its 
prior-service members whose hitches 
were expiring and fifty percent of the 
NPS members. During the year, the 
component recruited 9,500 PS per­
sons, compared with only 2,800 with­
out previous service. 

Overall, enlisted AFR ES manning is 
favorable, though vacancies exist in 
various skills and units. On the officer 
side, "continuing shortages" in en­
gineering and technical billets were 
cited. Pilot manning is not a particu­
lar problem, though a Hq. USAF offi­
cial forecast "shortages in the out 
years." The Air Force Reserve got 
thirty-seven new pilots direct from the 
Undergraduate Pilot Training Pro­
gram last year and is slated to receive 
eighty this year. 

The Air Guard grew from a force of 
93,400 members in FY '79 to 96,300 at 
the end of FY '80. It recruited 9,500 PS 
personnel and 6,500 without previous 

WIDOWS AND 
AF VILLAGE DEPENDENTS HOME 

$53 925 (11%) $117.979 t 26%) 
29 311 ( 7%) 84.287 (21%) 
60 495 ( 9%) 174,763 (26%) 

235,967 (13%) 615,774 (34%) 
563,349 (20%) 985 .861 (35%) 
325 257 (11%) 763,351 (25%) 
328.24 7 (10%) 746915 (23%) 

USAF Won't Seek Dual 
Comp Relief 

The Air Force has rejected a pro­
posal that it seek to remove the Dual­
Compensation Act curb on federal 
jobs that are held by retired Regular 
officers. 

The call for ending the restriction­
which reduces the retired pay a Regu­
lar officer receives if working for the 
government to an amount equal to 
the first $5,746, plus half of the re­
mainder-came from the Air Force 
Retiree Council. The Council, which 
meets annually and submits recom­
mendations for improving retiree 
benefits, notes that the retired pay 
curb denies Uncle Sam the services 
of many talented people, as most 
Regular officer retirees look else­
where for employment. 

The Air Staff response to the Coun­
cil agrees that the Dual-Comp Act 
"imposes an inequitable penalty" on 
retired Regulars, and went on to say, 
"We would like to see this penalty 
eliminated." 

But not in "the near future," the Air 
Staff said in noting that "many key" 
lawmakers want to reduce retirement 
outlays, not increase them as removal 
of the job curb would do. The Staff 
position paper said , in effect, that 
rocking the boat on the issue might 
lead Congress to apply the curbs to 
"all retired officers or even all retired 
members.' ' 

Furthermore, "strong Administra­
tion criticism of 'double-dipping ' has 
only recently subsided, and legisla­
tion such as the Council proposes 

137 



would almost certainly generate a re­
surgence of such criticisms, to the 
detriment of all our members." 

Accordingly, the Air Staff position 
holds, the prudent course "is to avoid 
raising the dual-compensation 
issue." 

The Council said the Army and 
Navy Retiree Councils also seek leg­
islative relief from the dual-compen­
sation restrictions. 

USAF Stories Sought 
The USAF Magazine and Books 

office at Hq . USAF last year got con­
siderable publicity mileage out of its 
National Story Program by feeding 
about 500 story ideas to magazine 
publishers. About 200 were accepted 
for publication in article form. 

All this is considered good for the 
service image as the stories spotlight­
ed Air Force missions, doctrine, op­
erations, activities, and people, all in 
a generally favorable light. Officials 
hope to smoke out more USAF people 
with clever story ideas this year. 

Those interested should work up a 
brief synopsis of the major facts of 
their proposed article and send it 
through Public Affairs channels to 
the Air Force Office of Public Affairs, 
Magazines and Books, 1221 S. Fern 
St., Arlington, Va. 22202. Authors 
should include a list of principal char­
acters and story contacts, explain 
how the piece can be illustrated, and 
suggest audiences it is intended to 
reach. The Magazine and Books shop 
needs this information to sell the 
story idea to magazine editors. 

Published articles by USAF authors 
have appeared in such diverse maga­
zines as World Construction, Ebony, 
Official Karate, Industrial Education, 
and the Journal of Family Practices. 

Authors who prepare articles on 
government time and with govern­
ment equipment, of course, are not 
paid for them. Otherwise they should 
receive the publication's regular pay­
ment. 

In a related public affairs develop­
ment, the Air Force Now office is also 
looking for new story ideas. AFN pro­
duces films on USAF activities. The 
ideas should be sent through PA 
channels. The ideas should have 
USAF-wide interest, assure action , 
and be geared to younger airmen and 
officers. 

Engineer Training Expands 
The Air Force this fiscal year will en­

roll 605 officers in graduate engineer­
ing courses and 700 the following 
year. Further increases are planned in 
subsequent years. 

This may not seem like much of an 
inroad on the service's engineer 
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shortage and low experience level, 
but USAF officials call it a turnaround 
in their until now losing battle to re­
tain engineers, attract new ones, and 
"grow their own." Last year, the Air 
Force hit rock bottom when it re­
corded only 515 inputs into graduate 
engineer study. A decade ago, more 
than twice that many officers entered 
such training each year. 

Half of the new grads will study at 
the USAF's resident graduate school 
at the Institute of Technology, Wright­
Patterson AFB, Ohio, and half will 
attend civilian universities. 

Steady USAF pressure on DoD and 
Congress in recent years brought 
about the improved graduate study 
picture. Still, the service finds itself in 
difficult straits: Although forty per­
cent of the line officer force have 
graduate degrees, USAF is short 500 
officers with technical interdisciplin­
ary degrees, 1,100 in technical man­
agement, 1,400 in advanced en-' 
gineering, 100 in mathematics, and 
700 in physical sciences. 

"To get well would require m0re 
than 1,000 inputs annually, " accord­
ing to an Air Staff estimate. 

In a related move, the Air Force has 
increased the opportunity for its sci­
entific and engineering personnel to 
attend "state-of-the-art" continuing 

At a news conference early in January, 
Gen. Bennie L. Davis said that studies 
have determined that the Titan II missile 
system is safe and supportable, now and 
in the future . The A TC chief headed the 
Titan II review group formed after the 
missile accident at Damascus, Ark., last 
September. 

education courses at AFIT and civil­
ian schools and to attend more pro­
fessional meetings, conferences, and 
symposia. In FY '82, for example, 
some 900 engineering officers will 
attend AFIT courses in applied opti­
mal estimation, optical waveguide 
media, sp~ead spectrum communica­
tion systems, or any of fourteen other 
courses offered. In addition, up to 900 
engineers may attend professional 
engineering conferences and sympo­
sia through a new centrally funded 
program managed by AFIT. 

Another AFIT-directed project 
called "teleteach," presently reach­
ing more than 1,300 students at nine 
Systems Command and Logistics 
Command bases, will soon expand to 
additional locations. 

An expansion of students in AFIT's 
School of Civil Engineering-from 
2,000 to 2,600 annually-is planned 
for FY '83 . And AFIT's School of 
Systems and Logistics, which now 
reaches 4,300 students annually in 
more than fifty resident programs and 
1,500 through on-site and seminar 
projects, is also preparing a major ex­
pansion. 

AFIT is the current holder of AFA's 
Hoyt S. Vandenberg Award, given 
annually for excellence in aerospace 
education. 

Meanwhile, the Air Force is con­
tinuing its efforts to secure 8,500 
AFROTC scholarships, up from the 
present 6,500. All new AFROTC pacts 
go exclusively to engineering and 
technical students. And the USAF 
Education and Commissioning pro­
gram for airmen is boosting its annual 
student inputs, exclusively engineer­
ing and technical, from 200 in FY '79 
to 450 by FY '83. 

Still another effort at overcoming 
overall S&E problems finds the ser­
vice "growing some of its own." Sixty 
officers with technical-but not en­
gineering-degrees have been en­
rolled in AFITwhere they'll earn a sec­
ond B.S. degree in eighteen months, 
in electrical, aeronautical, or astro­
nomical engineering . Hq. USAF offi­
cials expect to double this input soon 
and expand it to civilian universities 
since AFIT is presently at full capac­
ity. 

Short Bursts 
Among USAF athletes, golfers will 

have the best of it in this year's sports 
training camps and championships. 
They'll spend the entire time-off 
period at the USAF Academy, com­
peting on a classy layout, September 
1-20. Most of the other athletes­
boxers, bowlers, volleyballers, etc.­
will train at one site, vie in the in­
terservice championships at another, 
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some far distant. Aspiring team mem­
bers should contact their base athlet­
ic offices. Usually, some of the best 
athletes are not able to get away for 
the roughly three-week interlude. 

Magic shows, puppet workshops, 
an international Volksmarch , an Air 
Force-wide Aero Club Day, family tal­
ent competitions, and family design­
er/craftsman contests-these are just 
a few of the special projects Hq. USAF 
is firming up for bases this year. 
They're all part of the "Year of the 
Family" theme USAF is promoting . 
The Manpower and Personnel Center 
is publishing a how-to booklet for lo­
cal officials with suggested pro­
grams , rules, and playing-area 
changes so every family member can 
take part. 

Until now, Academy cadets could 
attend the Colorado Springs school 
for three years, then voluntarily re­
sign without repaying Uncle Sam a 
nickel. No service commitment what­
soever! But starting next August, 
cadets dropping out after one day of 
third-year classes will incur a two­
year service (enlisted) obligation. 
Those who chuck it during their se­
nior year must spend three years in 
airman status. 

Interesting new bills in Congress, 
which probably won't get anywhere, 
would (1) allow original commission­
ing as late as age forty-five , and 
(2) deny veterans benefits to persons 
whose less than honorable discharg­
es are administratively upgraded. 

That officer-exit survey USAF be­
gan making in 1979 was so useful that 
the service has reintroduced it and 
expanded it to include separating air­
men as well. All departees are being 
questioned closely about why they 
are hanging up their suits. 

Military sons and daughters are 
smarter than high school students 
generally. That 's the indication re­
sulting from aptitude testing of more 
than a million students, including 
many in DoD dependent schools 
abroad . They participated in the 
American College Testing Program 
(ACT) and the Scholastic Aptitude 
Test (SAT). The DoD scholars over­
seas scored higher in almost every 
matchup. Among the DoD students 
themselves, males outscored females 
by an average 498 to 451 on the SAT 
math section and 438 to 432 on the 
SAT verbal section. 

Those bills to repeal the "Catch 
62" law have been introduced again , 
having failed in the last Congress. 
Sponsors are Sen. Strom Thurmond 
(R-S. C.) and Rep. Charles Bennett 
(D-Fla.). Catch-62 refers to the ineq­
uitable treatment of mil itary service in 
computing Civil Service retired pay 
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The first true binocular 
with gyro-stabilized optics -
FUJINON's lightweigllt 
STABISCOPE~~ 

after age sixty-two. Civil Service re­
tirees, when eligible for Social Secur­
ity benefits due in part to military ser­
vice, must actually omit all credit for 
their military service after 1956. AFA 
has long favored repeal of the unfair 
statute. 

More than eighty-two percent of 
the active Air Force and seventy-six 
percent of the USAF civilian em­
ployees have their pay deposited 
directly in a bank. USA F's goal is 100 
percent. It's safer and saves the ser­
vice money, officials say. 

Senior Staff Changes 
PROMOTIONS: To Brigadier 

General: Richard F. Abel; Michael H. 
Alexander; Melvin G. Alkire; Carl N. 
Beer; William P. Bowden; Elmer T. 
Brooks; James T. Callaghan; Duncan 
W. Campbell; Michael P. C. Carns; 
Aloysius G. Casey; Wilson C. Coo­
ney ; Thomas L. Craig ; Milford E. 
Davis; Chris 0 . Divich; Frederic F. 
Doppelt. 

John J. Doran, Jr. ; Christian F. 
Dreyer,Jr.'; MichaelJ . Dugan; Pintard 
M. Dyer Ill; David W. Forgan; Daniel 
B. Geran; Gordon A. Ginsburg; John 
E. Griffith; Alfred G. Hansen; Edward 
J. Heinz; Thomas J. Hickey; Jesse S. 
Hocker; Hansford T. Johnson; James 
G. Jones; Gordon P. Masterson. 

Robert I. , Mccann; Thomas G. 

Mcinerney; Merrill A. McPeak; 
Michael A. Nelson; Robert B. Pat­
terson; Randall D. Peat; Leonard H. 
Perroots; Robert 0. Petty; Jimmy C. 
Pettyjohn; Robert B. Plowden, Jr.; 
Philip S. Prince; Donald L. Rans; 
Craven C. Rogers, Jr.; Gerald C. 
Schwankl; Henry J. Sechler. 

William M. Shaw, Jr.; Jack W. Shep­
pard; Ellie G. Shuler, Jr.; Charles P. 
Skipton; Monroe T. Smith; Richard E. 
Steere; John T. Stihl; Donald J . 
Stukel; Thomas G. Tobin; Russell L. 
Violett; Donald B. Wagner; William B. 
Webb; Bernard L. Weiss; Browning 
C. Wharton, Jr.; Gordon E. Williams. 

To AFRES Major General: S. T. 
Ayers; James J. Feeney; James E. 
McAdoo; Donald A. McGann; 
Richard A. Wegner. 

To AFRES Brigadier General: 
Thomas H. Dinwiddie; George P. A. 
Forschler; George D. Leadbetter; 
Edward L. McFarland; James R. Mil-
1 i g an; John D. Moore; Billy B . 
Morgan; Ronald G. Severs; Ray­
mond Thompson. 

SENIOR ENLISTED ADVISOR 
CHANGES: CMSgt. Harry E. Davis, 
from Wing Maintenance Superinten­
dent, 375th Aeromedical Airlift Wing, 
MAC, Scott AFB, Ill., to SEA, Hq. MAC, 
Scott AFB, Ill., replacing retiring 
CMSgt. James R. Vitale. ■ 
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THISISAFA 
The Air Force Association is an independent, nonprofit, aerospace organization serving no personal, political, or commercial interests; 

established January 26, 1946; incorporated February 4, 1946. 
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Once every two years, Paris comes alive with aviation. And AFA 
has arranged, through Destinations Unlimited, to take you there in 
worry-free comfort. 

The Paris Air Show is the best in exhibits and technology -
worldwide. Military, ai r carrier, general aviation and space are fully 
represented - from the single engine to sophisticated milltary air­
craft, electronics and weaponry. All the latest development's in air 
transportatl0n. 

Add the beauty and splendor of Paris and you have a dream come 
true. AFA and Destinations Unlimited will help you liv(l that dream. 

This is Destinations Unlimited's fourth Paris Air Show tour, so 
they have the experience and know-how to make your trip success­
ful. They make all your tr-avel arrangements down to the last detail. 
If you need to go earlier or want to stay later than our tour, Just tell 
them what your needs are and they will take care of the rest while 
you sit back, relax and enjoy I 

After the air sh0w, consider staying an extra week or two abroad 
- river barging thru the wine country - balloon ing - visiting the 
chateau country - the Riviera - or the ultimate, fly the Concorde 
to Paris and sail home on the Queen Elizabeth Ill 

Take advantage of our package plan, June 6-13, or we'll make 
special arrangements to suit your personal travel requirements. 

Join us at the 1981 Paris Air Show. 
Package plan includes: 
• Round tr ip airfare from New York to Paris via Air Fran~e Concorde 
or wide-body jet. • Six nights at the deluxe Hotel Concorde LaFay­
ette or the standard Hotel Saint Augustin. • Continental breakfast 
daily. • Transfers airport/hotel/airport. • Half-day orien tation tour 
of Paris. • Transportation and entrance ticket to the airshow on 2 
days. • Taxes and services for hutl;)ls, µorterage, etc. • Profes­
sional escort. 

June 6-13, 1981 
$1495 per person (standard hotel/double occupancy) 
$1780 per person (deluxe hotel/double occuµancy) 
$4399 per person (Concorde/deluxe hotel) 
Single supplement $150 standard hotel 

$650 deluxe hotel 
Dine-Around $199 (6 dinners/variety of restaurants) 
Rates quoted as of October 1, 1980 and are subject to change. 

as deposit to hold _______ spaces on the Paris Air Show Tour. 

Namefs,_ ____ _________________ _ 
(plea·se print) 

Address-· --- ------- ------------ -

C1ty ___________ s1a1.,__ ___ .L µ. _ ____ _ 

Telephone: Home ( )_· ------~ Olflce ( 

□ Please send further information 

Make pheck payable and mail to: DesUnatlons Unlimited 7315 Wisconsin Avenue, Suite 1209 
Be thesda, Maryland 20014 (301) 951-3954 

Cancellation Clause Your deposit, less a $25,00 per person administration fee , wi ll be re­
turned to you if cancellation is received In writing 60 days prior to departure. Thereafter you 
will be assesed a cancellatlon fee of $150.00 per person plus any charges made by hotels, air­
lines or land operators. 

l 
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The 34th 

PARIS 
AIR s 
Le Bourget Airpat 
JUNE 4-14 

Highlights of 
the 1979 Paris Air Show: 

26 countries 
209 aircraft 
692 exhibitors 
730 flight demonstrations 
552,338 attendees 
THE 1981 SHOW PROMISES TO 
BE EVEN MORE IMPRESSIVE! 

I 
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AFANMS 
Chapter and State Photo Goller~ 

By Dave C. Noerr, AFA AFFAIRS EDITOR 

Last December, AFA 's Steel Valley Chapcer In Pennsylvania, In 
conjunctlon with the Slsei Valley Disabled Amer/can Veterans, the 
American Ex-Prisoners of War, and the Pol/sh War Veterans, held their 
annual Christmas Party at the Duquesne Golf Club In West Mifflin, Pa . 
Dl!rlng the psrty, Chspter President Pat Logan, lar'left. presented Fred 
Hlller, center, snd Maj. Richard Gfvens, USAF (ReL), second from right, 
Certificates of Appreolatlon for their assistance to Iha Highland' Drive 

During the winter meeting of the Lawrence D. Bell Chapter, the Chapter's 
first president, WI/Ham G. Gise/, /air, was honored·and presented a 
plaque by Chapter President Lawrence B. Ryan, second from right . Mr. 
Gisel is Chairman of the Board of Bell Aerospace Textron. Also present at 
the ceremony were Ma/. Gen. James W. Stansberry, USAF, s.econd from 
left, who serves as Deputy Chief of Sta fl for Cor,tracting and 
Manufacturing , AFSC: and New York Stats AFA President Tom Hanlon. 
General Stansberry was the featured speaker at the meeting in Buffalo, 
N. Y., which attracted more than 200 guests. 

142 

Veterans Hospira/. HIiier, President of the Mon Valley Shrlners Luncheon 
Club, and Givens, Pittsburgh City Councllmember, participated in a drive 
to help disabled veteran BIii Langston, seated, find work to support his 
famlly. Representing Highland Drive Vererans Hospital at the 
presentation was Nurse Janet Scullion , second from left. More than 150 
people attended the event, including twenty handicapped veterans from 
the Veterans Hospital. 

AFA Executive Director Russel/ Dougherty was the featured speaker at a 
recent meeting of the Grissom Mamorfal Chapter held in the omcers 
Club at Grissom AFB, Ind. Crew members of the 305th Aeriel Refueling 
Wing, who participated In lhe reoent SAC Bombing Competition, were 
honored er the meeting. Pictured et the meeting are (from right to left) : 
Chapter President Thomas Hayes; Mrs. Hayes; Russ Dougherty; Indiana 
Stare AFA President Donald E. Bradford; Mrs. Richard Wallace; and Col. 
Richard Wallace, USAF. Colonel Wallace is the Commander of the 305th 
Aerial Refueling Wing. 
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CALENDAR OF EVENTS 
March 14, Chlcagoland O'Hare Chapter Symposium, O'Hare Ramada Inn, Des Plaines, Ill, .. , March 28 , Iron Gate Chapter's 18th National Air Force 

Salute, Sheraton Center, New York City . . April 11- 12, Mississippi State AFA Convention, Biloxi , May 1-2, Idaho State AFA Convention, 
Boise . , May 1-2. Soulh Carolina State AFA Convention, Charleston ... May 2, Phoenix Sky-Harbor Chapter's Sl~lh Annua l Ball, Phoenix Counuy 
Club, Pheonix, Ariz . . . May 15-18. Florida State AFA Convention, Miami . May 16. Kansas Stale AFA Convention, Wichita , , May 23, AFA 
Nominating Committee and Board ol Directors Meeting. The Broadmoor, Colorado Springs. Coto . . . May 23. Twenty-second Annual Outstanding 

Squadron Dinner, The Broadmoor's International Canter, Co lorado Springs, Colo .... May 22- 24 , Washington State AFA Convention , Spokane ... 
May 23, Connecticut Sta le AFA Convenllon, Windsor Locl<s . . June 12- 13, Al abama Stale AFA Convention, Mobile . . June 19- 21 , New York 

Slate AFA Convention, Niagara Falls ... Juna 26-281 New Jersey Stale AFA Convention, Cape May . . June 26-28. Texas S1a10 AFA Convon11on, 
San Antonio . July 17-18, Ohio Slate AFA Convention, Youngs1own . , July 17-19, Pennsylvania State AFA Convention. Hershey ... Au gust 
7-8, Missouri State AFA Convention, Springlleld . August 13-15, Cali lornla Slate AFA Conven)lon, Lompoc . August 21 - 22. Colorado State 

AFA Convention, Colorado Springs .. September 14-17, AFA National Convention , Wash ington , D C 

More than 300 members and guests of the 
Hawaii Chapter attended a recent luncheon 

meeting featuring Maj. Gen. Kenneth L. Peek, 
Jr., USAF, right, Commander of Air Force 

Manpower and Poroonnol Canter at Randolph 
AFB, Tex., as guest speaker. General Peek is 

shown congratulating A 1 C Eli S. Alicea of the 
USAF Clinic at Hickam AFB, Hawaii, for his 

selection as Outstanding Airman of the 
Quarter. Hawaii Chapter President Col. Bill 

Taylor, USAF (Ret.), left, looks on. Airman 
Alicea and nine other Hickam AFB outstanding 

airmen were special guests of the Hawaii 
Chapter at the meeting. 

AFA Medals of Merit were awarded to Co/. Richard Duckworth, USAF, 
left, and Dr. Frank Lugo, right, at the Alabama State AFA Executive 
Council meeting held last December at Maxwell AFB, Ala. Making the 
presentation was AFA's Vice President for the Southeast Region 
Tom Bigger. 
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"Soviet Views of American Politics and Foreign 
Policy" were discussed by Dr. William 
Buffington , Professor of Russian Language at 
Purdue University, as a guest speaker at a 
recent meeting of the Gus Grissom Chapter of 
West Lafayette, Ind. Dr. Buffington, second 
from right, told of his experiences in the Soviet 
Union and provided insights into Soviet 
policies. Pictured with Dr. Buffington are the 
newly elected officers of the Grissom Chapter. 
They are (from left to right) : Dr. Richard 
Ortman, Secretary; J. J. Wagner, Treasurer; 
Donald James, President; Dr. Buffington; and 
Vice President Robert Burris. 

During their annual Christmas Party, the Tacoma, Wash., Chapter 
presented scholarships for the amount of $500 each 10 Thomas V. Gallo, 
second from left, and Patricia L. Meyer, second from -right. Gallo and 
Meyer were the outstanding cadets from AFROTC Detachment 900 at the 
University of Puget Sound. Pictured with the cadets are the Chapter's 
ROTC Coordinator, Col. Joseph E. Tucker, USAF (Ret.), left, and Chapter 
President Howard 0. Scott. 

143 



I 

I 

AFANMS 
PMOIO GALLERY 

AFA's "Man of the Year" for 1979 and 
immediate past national vice president for the 

Great Lakes Region Alexander C. Field, Jr., 
left, was presented the Air Force Recruiting 
Service Commander's Award by Recruiting 

Service Commander Brig. Gen. Keith 
McCartney. The Award, given in recognition of 

contributions to the Air Force recruiting 
mission, was presented to Mr. Field by General 

McCartney at the 3505th Recruiting Group's 
recent annual awards banquet held at 

Chanute AFB, Ill. 
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Seventeen veterans from Newark, Ohio, area 
nursing homes recently visited the Air Force 
Museum at Wright-Patterson AFB, Ohio, as 
guests of AFA 's Mid Ohio Chapter and the 
Aerospace Guidance and Metrology Center at 
Newark AFS, Ohio. Here the vets listen as Col. 
Richard L. Uppstrom, USAF, Commander of 
the Air Force Museum, center, explains one of 
the displays. (Photo by Chuck Stout) 

A Joint meeting of the South Bend Chapter and 
representatives from USAF was held last 
November to celebrate "Air Force Awa;eness 
Week, " as proclaimed by South Bend, Ind., 
Mayor Roger 0 . Parent. Those present at the 
meeting included (from left to right): Inti/ans 
State AFA President Donald E. Bradford, Sr.; 
Col. Gail T. Bulmer, USAF, Professor of 
Aerospace Studies at the University of Notre 
Dame; Lt. Col. W. D. Sheppard, USAF, Vice 
Commander of the 3505th Recruiting Group; 
Lt. Col. Ken Lawrence, USAF, Air Officer 
Commander at the Air Force Academy; and 
South Bend Chapter President John R. Kagel. 
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At a recent dinner meeting, the newly formed Charles A. Lindbergh Chapter was p(esented its 
charter by Connecticut State AFA President Frank J. Wallace. The new chapter was formed by 
CMSgt. Allon G. Hudson, USAF (Rat.), a former AFA Netfonal Director (ex-officio) and former 
Chairman of' the AFA Enlisted Council. PlcttJred are some of the officers elected for the first year of 
operation. They are (from left .to right} : Waldo R. Mowen Ill, Treasurer; Fred H. Lynn, Historian; 
Robert G, Whitcher, Secretary ; Alton G. Hudson, Presiden t; and Publicity Committee Membei 
Marion Ciardullo. • 

Lt. Gen. James P. Mullins, left, Commander of 
the Fifteenth Air Force at March AFB, Calif., 
recently accepted a check from Lee Derrick, of 
the Riverside County Chapter, for support of 
various people-oriented projects at March AFB 
and for other Air Force charities. The check is 
proceeds from the Riverside County 
Chapter/March AFB Celebrity Golf 
Tournament, and was presented to General 
Mullins at a dinner-show held last October. 
Bob Hope serves as Honorary Chairman of the 
Tournament. (Photo by F. H. Resteivo) 

AIR FORCE Magazine / March 1981 

At the Annual Awards Program of 
California's Tennessee Ernie Ford 
Chapter held last November, the 
Chapter presented twenty-four 
awards to individuals of various 
organizations. Ernie Ford was 
himself on hand to present the 
Technical Achievement Award to 
Capt. Ronnie Martin, USAF, right, 
who serves in the Air Force Plant 
Representative Office, Lockheed 
Missiles & Space Co., 
Sunnyvale, Calif. 

Phoenix Sky Harbor Chapter President Brig. 
Gen. Robert W. Waltz, USAF (Rel.}, left, 
presents a plaque of appreciation to past Sky 
Harbor Chapter president William D. Ejkner 
during a recent meeting of the Chapter in 
Scottsdale, Ariz. Mr. Eikner was honored for 
his fund-raising efforts for the Air Force 
Enlisted Men's Widows and Dependants Home 
Foundation, Inc., and the Arizona Kidney 
Foundation. 
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WARBIRD FILM FEST 
On Video Cassette 

',,i(~ 

A rare opportunity to acquire video cassette 
copies of WW II warblrd film classics! MEM­
PHIS BELLE"-1he on-the-spot story of the 
daylight raids on Wilhelmshaven and Han­
nover by B-17 Flying Fortresses. "THUN­
DERBOLT" - the action-packed adventure 
of the "Thunderjugs" and their race up the 
boot of Italy, featuring unique gun-camera 
coverage (a real collectors item). A limited 
offer at only $89.95 for a full 1½ hrs of color 
action on video cassette. Reply to: Aviation 
A.V. Library, Suite 168, 702 Washington St., 
Marina del Rey, Calif. 90291. Indicate Beta or 
VHS. Sorry, no rentals. Overseas add $3.50 
shipping. Calif. residenls add 6% tax ($5.40). 
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SEE NEW BENEFITS FOR FAMILY COVERAGE! 

NOW AVAIIABLE TC 
CURRENT BENEFIT TABLES 

STANDARD 
PREMIUM: $10 per month 

HIGH OPTION 
PREMIUM: $15 per month 

HIGH OPTION PLUS 
PREMIUM: $20 permonth 

lnsured's Attained Age 
20-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 

Aviation Death Benefit* 
Non-war related 
War related 

Extra Accidental Death Benefit• 

Basic Benefit' 
$85,000 
65,000 
50,000 
35,000 
20,000 
12,500 
10,000 
7,500 
4,000 
2,500 

$25,000 
$15,000 

$12,500· 

Basic Benefit* 
$127,500 

97,500 
75,000 
52,500 
30,000 
18,750 
15,000 
11,250 
6,000 
3,750 

$37,500 
$22,500 

$15,000. 

Basic Benefit* 
$170,000 

130,000 
100,000 
70,000 
40,000 
25,000 
20,000 
15,000 
8,000 
5,000 

$50,000 
$30,000 

$17,500' 

'The Extra Accidental Death Benefit is payable in addition to the basic benefit in the event an accidental death occurs within 13 
weeks of the accident, except as noted under AVIATION DEATH BENEFIT (below). 

'AVIATION DEATH BENEFIT: The coverage provided under the Aviation Death Benefit is paid for death which is caused by an 
aviation accident in which the insured is serving as pilot or crew member of the aircraft involved. Under this condition, the Aviation 
Death Benefit is paid in lieu of all other benefits of this coverage. Furthermore the non-war related benefit will be paid in all cases 
where the death does not result from war or an act of war, whether declared or undeclared. 

OTHER IMPORTANT BENEFITS 
COVERAGE YOU CAN KEEP. Provided you apply for coverage under age 60 (see 
"ELIGIBILITY") your insurance may be retained at the same low group rates to age 
75. 
FULL TIME, WORLD WIDE PROTECTION. The policy contains no war clause, 
hazardous duty restriction, combat zone waiting period or geographical limita­
tion. 
DISABILITY WAIVER OF PREMIUM. If you become totally disabled at any time 
prior to age 60 for at least a 9-month period, your coverage will be continued in 
force without further payment of premiums as long as you remain disabled . 
FULL CHOICE OF SETTLEMENT OPTIONS. All standard forms of settlement 
options, as well as special options agreed to by the insured and United of Omaha, 
are available to insured members. 
CONVENIENT PAYMENT PLANS. Premium payments may be made by monthly 
government allotment (payable to Air Force Association), or direct to AFA in 
quarterly, annual or semi-annual installments. 
DIVIDEND POLICY. AFA 's primary policy is to provide maximum coverage at the 
lowest possible cost Consistent with this policy, AFA has provided year- end 
dividends in all but three years (during the Vietnam War) since the program was 
Initiated in 1961, and basic coverage has been increased on six separate 
occasions. 

ADDITIONAL INFORMATION 
Effective Date of Your Coverage. All certificates are dated and take effect on 
the last day of the month in which your application for coverage is approve<!, 
and coverage runs concurrently with AFA membership. AFA Group Life Insur­
ance is written in conformity with the insurance regulations of the State of 
Minnesota. The ins,urance will be provided under the group !ns\Jrance policy 
issued by United of Omaha to the First National Bank of Minnesota as trustees 
of the Air Force Association Group Insurance Trust. 
EXCEPTIONS: There are a few logical exceptions to this coverage . They are: 
Group Life Insurance: Benefits for suicide or death from injuries intentionally 
self-inflicted while sane or insane will not be effective until your coverage has been 
in force for 12 months. 
The Accidental Death Benefit and Aviation Death Benefit shall not be effective if 
death results: (1) From injuries intentionally self-inflicted while sane or insane, or 
(2) From injuries sustained while committing a felony, or (3) Either directly or 
indirectly from bodily or mental infirmity, poisoning or asphyxiation from carbon 
monoxide, or (4) During any period a member's coverage is being continued 
under the waiver of premium provision, or (5) From an aviation accident, either 
military or civilian, in which the insured was acting as pilot or crew member of the 
aircraft involved, except as provided under AVIATION DEATH BENEFIT. 

ELIGIBILITY 
All members of the Air Force Association are eligible to apply for this coverage 
provided they are under age 60 at \he time application for coverage is made. 

·Because of certain restrictions on lhe issuance of group i_nsurance coveraoe, appllc:a­
tions lor coverage· under the group program cannot lie accepted trom non-acUve duty 
personnel residing In either New York or Ohio. Non-active duty members residing in 
0hioh however, may request special application forms from AFA ror Individual policies 
whic provide coverage quite similar to lhe group program. 

lnsured's 
Attained Age 

20-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-75 

OPTIONAL FAMILY COVERAGE 
(new benefit schedule effective 6/30/80) 

PREMIUM: $2.50 per month 

Life Insurance 
Coverage for Spouse 

$20,000.00 
15,000.00 
10,000.00 
7,000.00 
5,000.00 
3,000.00 
2,000.00 
1,000.00 

Life Insurance 
Coverage for each Chlld • 

$4.000.00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 
4,000.00 

'Children under six months are provided with $250 coverage once they are 15 days old and 
discharged from the hospital. 
Upon attaining age 21, and upon submission of satisfactory evidence of insurability, insured 
dependent children may replace this $4,000 group coverage (in most states) with a $10,000 
permanent individual lile insurance policy with guaranteed purchase options 

Please Retain This Medical Bureau Prenolilicalion For Your Records 
I nformatlon regarding your insurabllily wfll be treated as confidential. United Benefit Life 
Insurance Company may, however, mak.e a brief report thereon to the Medical lntormallon 
Bureau, a nonprofit membership organization of fife lnsurap~ companies, wh leh operates an 
Information exchange on behalf of Its members. If you apply to another bureau member 
company for life or health insurance coverage, or a claim for bene!lls Is submitted lo such a 
company, the Bureau , upon request. will supply such company with lhe Information fn Its file. 

Upon receipt of a request from you , ll1e Bureau will arrange disclosure of any Information it 
may have in your file. (Medical lnforma!lon will be disclosed only to your attending physician.) 
If you question the accuracy of Information In the Bureau 's file , you may contact !he Bureau 
and seek a correcllo~ In accordance with the procedures sot lorth in the federal Fair Crec!ll 
Reporting Act. The address of lhe Bureau 's Information office ls P.O. Box 105, Essex Station, 
Boston, Mass. 02112. Phone (617)426-3660. 

United Benefit ure Insurance Company may also release tnformallon In lls me to other life 
Insurance companies to whom you may appty for life or health insurance. or to whom a claim 
for benefits may be submitted. 



U.LAFA MEMBERS (under 
age60) 

I 
~ APPLICATION FOR Unitedo Group Policy GLG-2625 

AFA GROUP LIFE INSURANCE ~m h Uniled Benefit Life Insurance Company 
ii ii Home Office Omaha Nebraska 

Full name of member 
Rank Last First Middle 

Address 
Number and Street Clly State ZIP Code 

Date of birth Height Weight Social Security Number 

Mo. Day Yr. 

This insurance is available only to AFA members Name and relationship of primary beneficiary 

□ I enclose $13 for annual AFA membership dues 
(includes subscription ($9) to AIR FORCE Magazine) . 

Name and relationship of contingent beneficiary Please send membership application. 

□ I am an AFA member. 

Please indicate below the Mode of Payment Plan of Insurance 
and the Plan you elect: Standard Plan High Option Plan High Option PLUS Plan 
Mode of Payment Member And Member And Member And 
Monthly government allotment ( only for Member Only Dependents Member Only Dependents Member Only Dependents 
military personnel) . I enclose 2 month's D $ 10.00 o $ 12.50 D $ 15.00 D $ 17.50 D $ 20.00 D $ 22 .50 
premium to cover the necessary period for 
my allotment (payable to Air Force 
Association) to be established . 
Quarterly. I enclose amount checked . o $ 30.00 D $ 37 .50 D $ 45 .00 D $ 52 .50 o $ 60 .00 o $ 67.50 
Semi-Annually. I enclose amount checked . D $ 60.00 o $ 75 .00 o $ 90.00 D $105 .00 D $120 00 D $135 .00 
Annually. I enclose amount checked. D $120 .00 D $150.00 D $180.00 D $210.00 D $240.00 o $270.00 

-
Dates of Birth 

Names of Dependents To Be Insured Relationship to Member Mo. Day Yr. Height Weight_ 

--
---

-
~ - -- --

Have you or any dependents for whom you are requesting insurance ever had or received advice or treatment for: kidney disease, cancer, diabetes, 
respiratory disease, epilepsy, arteriosclerosis, high blood pressure, heart disease or disorder. stroke. venereal disease or tuberculosis? Yes D No □ 
Have you or any dependents for whom you are requesting insurance been confined to any hospital, sanatorium, asylum or similar institution in the past 
5 years? Yes □ No □ 
Have you or any dependents for whom you are requesting insurance received medical attention or surgical advice or treatment in the past 5 years or 
are now under treatment or using medications for any disease or disorder? Yes D No □ 
If YOU ANSWERED "YES " TO ANY OF THE ABOVE QUESTIONS, EXPLAIN FULLY including date, name , degree of recovery and name and address of 
doctor. (Use additional sheet of paper if necessary.) 

- - - --- --
r - ------ ----

-----
--- -- ---- -

I apply to United Benellt L,!e,fnsurance Company fQr Insurance under the group plan issued to the First National Bank of Minneapolis as Trµstee of the Air 
Force Association Group Insurance Trust . rnroimalion in th'is app)ication, a copy of which shall be attached to and made a part of my c.enllicate when issoed. 
is given to obtain the plan requested and is true and c;omplete 10 the best of my knowledge and belief . I agree that no insur~nce will be e(feotfve until a 
certificate has been issued and the ,lnit,al premium paid . 
I llerebyauthorizuny IJCensed physician, medical prao!111oner hospital. clinic or.otfler me(lfcal 01 medicilly ral,ated lacifl ly. insurance eompany, the Medical 
1ntorn1a1ion Bureau or other organraatlon. instituuon or person, that has any records or knowledge of me or mY healtlj , to give to tile Unlted Beoefil Life 
Insurance Company anrc stfch information . A photografch1coopy of this authonzallon shall be as valfd as the orfginal. I heteby acknowledge that I have a 
CORY of the Medical In ormatlon Bureau's prenolificat on Information. 

Date ,19~-
I Member's Signature 

Application must be accompanied by a check or money order. Send remittance to: 
FORM 3676GL App. REV, 10-79 Insurance Division, AFA, 1750 Pennsylvania Avenue, NW, Washington, D. C. 20006 3/81 
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48"very precisecontacts" 
in key test of KC-10. 

In its first aerial refueling flight, hooking up 
with a C-5 transport, the KC-10 successfully 
passed what Air Force and McDonnell Douglas 
officials described as "the first significant 
test" for the new tanker/cargo aircraft. 

Flying out of the Yuma Marine Corps Air 
Station, at 25,000 ft. and 255 KIAS, the KC-10 
and the C-5 first conducted a series of prox­
imity tests to establish flight characteristics of 
the two large aircraft in the refueling formation. 

The test was important in that it flight­
checked the advanced boom in the "bow wave" 
surrounding the massive C-5. 

Comments from Air Force boom operators 
were that the boom was very stable throughout 
the enlarged operating envelope, and that 
the "boomers" were able to make very 
precise contacts. 

The flight test successfully demonstrates 
one of the prime missions for the KC-10: 
Refueling of strategic airlifters. One refueling 
by a KC-10 can virtually double the range 
of a fully-loaded C-5. 

The KC-10. It's in the air and on the way 
toward providing America with the strategic 
mobility it needs in the years ahead. 

KC-10 
NICDONNELL 

DOUGLAS 


